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Abstract

Recently, the continuing digitalisation of our social and analogue lives has assumed a
new dimension. This dimension has resulted from of the introduction of portable
information and communication technologies (ICTs) — notably mobile phones,
personal digital assistants (PDAs), laptop computers, smart phones and tablet
computers — whose physical, instrumental and functional properties provide
opportunities for mobility of interaction, information processing, learning and work.
A parallel development along this dimension is the contemporary remote distribution
of erstwhile-localised human activities, subsuming some dissolution of distance and
time boundaries by portable ICTs.

This is a dissertation about the problems of remotely-distributed activities and
technology use, in general; and specifically about the mutual shaping between
remotely-distributed work-integrated learning and mobile computing. The study is
underpinned by a developmental psychology perspective to purposeful human
activities being seen as processes which are mediated by psychological and physical
tools. It explores this mutual shaping by addressing related parameters such as
motives, mobility, power, control, distribution and mobile computing. The aim is to
unearth an understanding of how this mobilisation of technology, humans and mobile
computing shape each other within the framework of purposeful mobilised activities.

The analysis carried out after an in-depth theoretical and empirical study of these
relationships reveal the following: a paradoxical relationship between human mobility
and flexible computing; a high tendency for ICT users to reconstruct portable artefacts
based on a drift in utility between the satisfaction of objective and personal motives;
power relations between remotely-separated authorities of an activity translate into
control of workers’ or learners’ actions (including computing actions) and contribute
to reconstruction of artefacts. Based on these findings, this dissertation makes a
theoretical contribution through the proposal of an action-based model of remotely-
distributed activity that can be drawn upon to analyse computing in contemporary
technology-mediated distribution of work and learning.



"Tager du mig for en lerd og belest mand?"
"Selvfolgeligt," svarede Zi-gong, "er du da ikke?"

"Ikke det mindste," svarede Confucius.

"Jeg har blot greb om een trdd der forbinder alle de andre"

"Do you think me a learned, well-read man?"

"Certainly," replied Zi-gong, "Aren’t you?"

"Not at all," said Confucius.

"I have simply grasped one thread which links up the rest"

[Recounted in Sima Qian (145-ca. 89 BC), "Confucius," in Hu Shi, The Development of Logical
Methods in Ancient China, Shanghai: Oriental Book Company, 1922; quoted in Qian 1985:125, in
Castells 1996, p.1.]
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Chapter 1: Research Issues

1.1 Prelude

Recently, the continuing digitalisation of our social and analogue lives has assumed a
new dimension. This dimension is a corollary of the introduction of portable
information and communication technologies (ICTs) — notably mobile phones,
personal digital assistants (PDAs), laptop computers, smart phones and tablet
computers — whose physical, instrumental and functional properties provide
opportunities for mobility of interaction, information processing, learning and work.
A parallel development along this dimension is the contemporary remote distribution
of erstwhile-localised human activities, subsuming some dissolution of distance and

time boundaries by portable ICTs.

‘Mobility’ is now a popular catchword not only in the realm of information systems
(IS) research but a really pervasive and ubiquitous term in contemporary society.
‘Mobile’ is its concomitant or substitute term normally applied as an adjective to
describe traditional phenomena that have experienced some mobility due to the
stimulus of portable ICTs. Also closely related to ‘mobility’ and ‘mobile’ is
Kleinrock’s (1996) “anytime, anywhere”, which portrays the capacity of portable
ICTs to overcome spatial and temporal boundaries. In addition to these, Lyytinen and
Yoo (2002) have recently coined the phrase “nomadic information environment” to
illuminate the magnitude, pervasiveness and ubiquity of mobile computing that have
enabled the digitalisation, miniaturisation, and integration of information, as well as
the unprecedented possibilities to access, manipulate and share information on the
move (Ibid.). Many others have used the terms 'pervasive' and 'ubiquitous' computing
to draw our attention to the fact that mobility is now an integral aspect of our lives at

both personal znd institutional levels (e.g. Kopomaa 2000).

Portable ICTs have invaded us, and human activities are increasingly being mobilised
and distributed. Yet the present level of mobility and distribution is so seldom
problematised, so often taken for granted within IS research (Serensen 1999).
Mobility presents a significant challenge for IS research which, in the past, has largely

concerned itself with desktop ICTs such as mainframe and desktop computers. For
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instance, how professionals' work and learn in distributed environments with portable
ICTs, as well as the dynamics of the mutual shaping between those activities and their
mobile computing have seen little investigation and clarification. This study takes up
the challenge to explore how mobile computing and remotely distributed learning

activity shape each other.

This introductory chapter sets up the research agenda and provides a preview of the
entire organisation of the whole dissertation. In Section 1.2, I present the precursors
and rationale that represent the grounds upon which the inspiration for this study was
derived. Section 1.3 discusses some of the socio-technical challenges inherent in these
precursors that inspire this research endeavour. Based on this, the research question,
the objectives that guided this study, a brief introduction of the empirical study are
presented under Section 1.4. Finally, the organisation of the rest of this dissertation is

previewed in Section 1.5.

1.2 Precursors and Rationale

Information revolution and information society are captions used to represent the
rapid development and diffusion of ICTs, notably the Internet and World Wide Web
(WWW) (Castells 2001). In their wake, we have seen the development of portable
ICTs to meet users’ demands for information processing and interaction anytime,
anywhere (Kleinrock 1996). It is not uncommon therefore to see almost everywhere
people communicating through mobile phones with colleagues who appear not to be
co-present. It does not take too long before one encounters people busily working
with laptop computers in the train. And we see others organising themselves and their
tasks assisted by the functionalities of PDAs in both social and organisational mobile
settings. Thus we witness pervasive and ubiquitous computing triggered by dramatic
developments in ICTs such as WAP!, Bluetooth™,? and 3G* mobile phones, and their

users’ nomadic behaviour (Lyytinen and Yoo op. cit.).

! WAP means Wireless Application Protocol. It is an open global standard that specifies standards for mobile users information
and service access. Visit www.wapforum.org for more information.

? Bluetooth™ is a de facto standard for wireless communication among various devices in short to medium distance. For more
information visit www bluetooth.com.

3 3G refers to the third generation mobile phone systems that allow broadband access for enhanced wireless service. For more
information refer to www.3gpp.org.
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The ubiquity and pervasiveness of portable ICTs uses facilitate human geographical
movement in urban life, work environments and other social milieus (Bergquist et. al.
1999, Dix and Beale 1996, Kristoffersen and Ljungberg 2000, Kopomaa 2000); they
also facilitate the speeding up of transactions and time savings; that Barley (1988)
conceptualises under structural and interpretive temporality; and they influence
changes in the context or situatedness of mobile interaction (Kakihara and Serensen
2002a). Moreover, the spatial, temporal and contextual aspects of mobility have
resulted in the emergence of mobile professionals whose work practices are mobile in

the operational, locational and interactional senses (Kakihara and Serensen 2002b).

These emerging issues are inducing new forms of organisations, organising, work and
learning. Compared with traditional organisations, mobility and distribution enables
work and learning to transcend organisational boundaries, and facilitates the
organisation of these activities among interdependent professionals who are
geographically distributed and mobile. As mediating technologies, portable ICTs are
transforming activities through the restructuring of practices, of institutional

arrangements and of the cognitivisation of work (Ciborra 1993).

However, in terms of communication, coordination and collaboration of mobile
activities, while portable ICTs are fulfilling Kleinrock's vision of anytime, anywhere
interaction, the process presents new mobile information services challenges. These
challenges manifest in the complexities and uncertainties in information processing
and generation, and interaction (Mathiassen and Stage 1992, Serensen et. al. 2002);
they are also reflected in the deficiencies of technology mediation, which are
explained in concepts such as Media Richness (Daft and Lengel 1986), Social
Presence (Short et. al. 1976), Cognitive Cues (McCarthy et. al. 1991, McCarthy et. al.
1993) and Remediation (Bolter and Grusin 2000). Furthermore, mobile computing
and interaction are also confronted with the socio-technical problems associated with

remotely distributed activities (Olson and Olson 2000).

1.3 Inspiration
In recent years, society in general and IS research in particular have been confronted
with the development, uptake and deployment of portable ICTs by individuals and

organisations alike. It may even be fair to say that IS research has been overwhelmed
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by this phenomenon. For example the problem of learning induced by portable ICTs
has received relatively inadequate attention in technology-mediated learning (TML)
research so far. Given the current rapid pace of technological advancement, it is
imperative that IS research efforts on learning match this pace before the whole
concept of mobile TML is hopelessly left unexplored and as a cumbersome legacy. At
a time when the mobility discourse itself lacks any rigorous analytical underpinning,

leaving mobile TML unexplored would be self-defeating.

From another angle, traditional localised activities are increasingly being remotely
mobilised and distributed. This new phenomenon results from the demands of modemn
knowledge work which has given birth to concepts such as mobile work, mobile
learning, “postmordern nomads” (Bauman 1993, 2000), “postmodern professionals”
(Kakihara and Serensen 2002b), and “social mobility” (Goldthorpe 1987, Hope
1972).

The pervasiveness and ubiquity of portable ICTs has placed mobility in a central
position within human-centred disciplines such as sociology, social psychology,
anthropology, economics, and urban geography — disciplines upon which IS research
largely draws. There has been some mobility research studying how portable ICTs
relate to phenomena such as Knowledge Management (e.g. Wiberg and Ljungberg
2001), work patterns (e.g. Kakihara and Serensen 2002b), collaboration (e.g. Dix and
Beale 1996, Luff and Heath 1998) and CSCW* (e.g. Wiberg 2001). There are also
emerging research efforts into the design and uptake of mobile and wireless ICTs (e.g.
Dix et. al. 2000). Furthermore, there has also been extensive research on technology-

mediated learning (TML) which relates to desktop ICTs.

But there does not seem to be a proper understanding of the relationship between
mobile computing and mobile and distributed learning from the individual, social and
organisational perspectives. We apparently lack the desired understanding of how
mobile computing shapes a fundamental aspect of our physiological, sociological and
psychological abilities — our ability to learn. Moreover, as Kakihara (2003) has

indicated, the current discourse on mobility is very unstable and seems to lack any

¢ Computer-Supported Cooperative Work
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rigorous analytical foundation. The diverse nature of mobility requires some
unification to bring a clarified understanding in this discourse. These unfilled gaps
represent significant theoretical challenges as well as an inspiration to make a
contribution in this direction. An attempt to fill these gaps is the main challenge of
this thesis.

14 Research Question and Scope

Against this background, this thesis aims to explore the mutual shaping between
mobile computing and mobile work-integrated learning (WIL), and to contribute new
ideas concerning the social and organisational impact of mobility and distribution of
activities on technology use. This challenge also incorporates the examination of the
impact of portable ICTs on several key issues in mobile WIL. These issues, which
also define the scope of the study, are the essential matters of examination towards the
achievement of an enhanced understanding of portable ICT adoption and deployment

in distributed activities.

First, the problem of computing in WIL is situated within the problem of mobility vs.
stability. Specifically, it is confronted with fluid mobile learning in remote locations
versus stable social networks of those distant locations that challenge the purposes of
the WIL setup. Flexibility emerges because of the need to fit learning into the work
process as a means of ensuring learning-in-practice; at the same time, it implies
instability as learning instructors are removed from the learning practice. On the other
hand, the community of professionals whose practice is being learnt present
challenges in terms of the learners’ continuous striving to become integral members

of those communities.

In relation to mobility and stability, monitoring and coordination of the distance
learning actions of the learners is also critical in terms of the efforts of learning
instructors’ tendency to control actions from remote locations. Very typical of
learning, monitoring and coordination are aimed at accreditation and accountability of
the learning process and contents. In this regard, the adoption and deployment of
portable computers as controlling measure takes place through instructors’ design of

inscriptions into the technology.
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However, the success of these controlling inscriptions is engrossed in the politics of
technology use of those who are in immediate control of the learning process. These
portable computers are meant to achieve their independence of computing support for
the learners, and eliminate their dependence on existing ICT infrastructure of their
immediate learning environments. The challenge is in the degree of remote control

achieved by these inscriptions towards this form of independence.

Based on the dynamics of experience of using these technologies, another interesting
issue which cannot be overlooked is the reconstruction of these portable artefacts by
the leamers, given the conditions and circumstances within which the learning and
computing actions will occur. One significant challenge, therefore, will be an
examination of the process of reconstruction of the portable computers within the

learning conditions.

To achieve this aim, I seek to address the overarching question: How do the
phenomena of mobile computing and the distribution of work-integrated learning

mutually shape each other?

This question translates into some decisive sub-questions:

o  What is the role of portable computers in distributed work-integrated learning?

o To what extent do the design properties of portable computers affect their uses in
mobile learning settings?

o How do the situational effects of mobile work-integrated learning shape mobile
computing?

e What is the role of work-integrated learning in the reconstruction of portable
computers?

o How constraining, in terms of computing, is the distribution of an activity?

In order to address these questions, I have conducted a longitudinal empirical study of
the use of portable computers in a natural, real-world archetype of distributed work-
integrated learning. Although the study is idiographic, it is undoubtedly an epitome of
a distributed activity that is mediated by portable ICTs. Based on an action research

strategy, I have been directly involved in this work-integrated learning project as a
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facilitator; and this immediacy offered me a deep insight into the complexities
inherent in the process. The central arguments of this thesis are derived from the
comprehensive and intensive analysis of the data collected in the empirical study

which is briefly sketched below.

14.1 Empirical Study
The Perioperative Specialist Practitioner (PSP) is a new medical professional role in

surgery created to take over some of the functions that were performed by Junior
Doctors in the National Health Service (NHS) of United Kingdom (UK) as of early
2003. Before August 2004, Junior Doctors in the NHS used to work for more than the
number of hours per week allowed under the European Union Working Time
Directive (EUWTD). The working time directive stipulated, among others, that junior
doctors must not work for more than an average of 58 hours per week. This legislation
has since been in full force since August 2004. Since the production of junior doctors
in UK was suffering at the time, and even training of many more of them would take
more than a few years to complete, pressure was mounting on the NHS to fill the
impending vacancies with a new category of health professionals. On Tuesday 15 July
2003, Wayne Versey reported the looming crisis in the London Evening Standard as

follows:

“Restrictions on junior doctors’ hours could force hospitals to close their casualty
departments overnight, (...).

Employment rules will mean trainee doctors will be limited to a 58-hour week from
August 2004 to protect them from exhaustion. The current maximum is 72 hours.

But the royal college of physicians (RCP) argue that extending the EUWTD to
trainee doctors will impose an added burden on the overstretched NHS.

A survey of emergency cover at 211 hospitals in England by the RCP found that if
these restrictions were already in place, more than 40 of them would find it “very
difficult” to cope.” (2003, p.2).

Thus, PSPs were to be trained to acquire and provide pre- and post-surgical clinical
care skills. The trainees were constituted by existing medical staff who served in
various capacities in other hospitals under the NHS. Their learning was work-
integrated because they trained in the same hospitals in which they worked in
different locations across UK, and their learning took place within the work practice.
Personal Digital Assistants (PDAs) were deployed to be used by the trainees as tools

for capturing information on the spot, for reading information, for recording clinical
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and learning activities, for writing reflections right after every learning activity, for
sharing information, and for transfer of relevant data to the monitoring centre in
London. They were supposed to use the PDAs to process notes and other information
while roaming from one ward to another and in other locations of their hospitals as
their training demanded. Their leaming processes demanded that it was crucial to
record what was done when it was done, not at the end, and the PDAs were deployed
to fulfil immediate and easy capture and processing of information. The results of the
pilot would be fed into the institution of subsequent mass-scale training schemes for

PSPs in future.

142 Research Objectives
This thesis aims to establish an understanding of the relationship between portable
ICTs and distributed WIL. In other words, the study focuses on unearthing the

complexities inherent in the use of current portable ICTs such as PDAs for distributed
WIL. It is approached from a human development viewpoint grounded in the
principles of Cultural-Historical Activity Theory (AT). As a psychological theory of
learning and development, AT lends itself for use as a framework for analysing this
relationship. While the theory offers a cogent set of postulates for the aims of this
study, it does not properly address the problems of the distribution of activities which
are mediated by complex and portable ICTs. In order to address this deficiency, this
dissertation seeks to build upon AT by proposing a computing-based model of
distributed activities to guide the study of contemporary activities which are

integrated with mobile computing.

We cannot expect to derive meaningful explanations of the dynamics involved in
modern mobile and distributed activities if we rely on theoretical frameworks built on
traditional localised or concentrated activities. The nature of these activities makes the
role of portable ICTs in communication, collaboration and cooperation crucial. In this
respect, a computing-based model of distributed activities will serve as a
methodological foundation for future research endeavours on mobile and distributed
activities. It will lend itself as a useful framework to be drawn upon in subsequent

research efforts on distributed activities.
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The influx of portable ICTs in contemporary society and the concomitant marketing
gimmicks have ensured that, in most instances, they are erroneously adopted and
deployed in most learning activities of recent times. It is well known that most of
these artefacts and their inscribed software are pre-packaged products. And for pre-
packaged products, since they are not tailored to suit peculiar learning activities, their

adoption and deployment can result in complete misplacement of priorities.

Furthermore, the mediocrity of current understanding of the concepts of distribution
and mobility has left decision makers with virtually no source of theoretical
knowledge to draw upon when they are adopting and deploying portable ICTs for
learning purposes. Against this background, this dissertation will contribute practical

insights on the role of portable ICTs in mobile and distance learning activities.

1.5 Organisation of the Thesis

In Chapter 2, the literature on portable ICTs is reviewed in relation to emerging
conceptions of mobility. It presents an analysis of the relationship between human
activities and portable ICTs in a review of the potential information services they
offer. This is followed by a review of the learning literature relevant for the aims of
this study. The learning review is centred on the notion of learning as a socially
mediated phenomenon. This leads to a discussion of how the mediation by
contemporary ICTs has reshaped contemporary learning processes and styles. Against
this background, the challenges presented by portable ICTs in technology-mediated

learning research are presented.

Chapter 3 presents the methodology that guided the theoretical and empirical aspects
of this study. It discusses the methodological decisions taken and their justifications —
from the philosophy of approach, strategy, type of data collected, methods of their

collection and analytical techniques.

Chapter 4 presents the theoretical framework that gives perspective to this study. An
overview of Activity Theory — discussion of its structure, system and principles — is
undertaken to depict its suitability for the aims of this study. Within this, mediation by
ICTs in learning activity is brought into focus and discussed in relation to the concept

of affordance.
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Chapter 5 introduces the case study — the training of the Perioperative Specialist
Practitioner including the research findings. This comprises a detailed presentation of
the relevant data and information obtained from the empirical study of mobile

computing in WIL.

In Chapter 6, the data obtained from the case is thoroughly analysed and synthesised
to shed more light into the complexities involved in the use of portable computers in
distributed learning settings. Analysis breaks down the data and elucidates the
intricacies of the WIL from an activity theoretical perspective. There, I address the
key issues discussed in this chapter within the context of the empirical study. Further,
the problem of mobile computing is treated from a combination of technological
determinism and constructivism. Finally, synthesis siphons the emerging themes from

the analysis leading to a proposal of a flexible computing model.

Then in Chapter 7, a further step is taken to propose a computing-based model of
remotely-distributed activities in a discussion based on an integration of Chapters 2 to
6. This is purely a theoretical discussions chapter that delves into abstract
deliberations and general propositions, and in which I draw from my understanding of

both the theoretical and empirical aspects of the study.
Chapter 8 concludes the dissertation, and presents the key contributions, limitations,

future challenges and leads to stimulate further research in the areas which this study

has covered and uncovered.
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Cﬁapter 2: Portable I CTS, M06lﬁty GZ ‘Iécﬁno[ogy-
Mediated Learning

21 Introduction

In accordance with the objectives of this study, this chapter presents a review of the
literature on portable ICTs, and those of the phenomena of mobility and learning.
Although the predominant problem of this dissertation is to address the question in
which all three phenomena show intrinsic interdependencies, the review process
undertaken in this chapter slightly separates the literature on mobility and learning.
Thus, the first part tackles the mutual relationship between contemporary portable
ICTs and mobility, while the second part takes up the problem of learning and
technology-mediated learning, culminating in a review of mobile learning mediated

by portable ICTs.

In the first part, I attempt to improve the clarification of this relationship through a
review of the literature on portable ICTs and mobility. Section 2.2 presents an
elucidation of the significance of portable ICTs in contemporary society based on
their interaction and computing affordances, and the impetus it has given to mobility
research in the IS field. In Sub-section 2.2.1, the modalities of human mobility are
presented within the context of factors that affect the use of portable ICTs. Next, Sub-
section 2.2.2 places mobility of humans and ICTs within three fundamental
dimensions — space, time and context — with an aim to illustrate the potentialities of
portable ICTs for overcoming spatial, temporal and contextual constraints. Finally,
Section 2.2.3 presents an analysis of the relationship between human activities and the

use of portable ICTs in a review of the potential information services they offer.

In the second part, the problem of learning is placed within the dimension of objective
and subjective ontology and epistemology in Section 2.3: a review of existing
learning literature and research on technology-mediated learning (TML) along these
subjective and objective dimensions.  Sub-section 2.3.1 presents a discussion of
constructive and instructive learning leading to the placement of learning within

social systems. I argue that learning is inherently social, and relies on physical and
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psychological tool mediations of various forms. In Sub-section 2.3.2, literature on
technology-mediated learning is also reviewed; within this, the potential of physical
mediating tools such as current mobile and portable ICTs, which comprise the other
phenomena under study, are discussed in detail. I conclude this chapter, in Section

2.4, with a summary of my key arguments.

PART I

2.2 Portable ICTs and Mobility

There is no doubt that portable ICTs have completely revolutionised contemporary
society; and the desire to elucidate their impact has preoccupied researchers from
several disciplines — urban sociology, geography, anthropology, town planning,
information systems and economics, to name the most dominant. In other realms,
attempts to improve the understanding of the relationship between portable ICTs and
mobility have been approached from technical and social perspectives (see Kakihara
2003). However, existing mobility literature portrays a murky understanding of this

relationship.

The term 'mobile’ is usually applied as an adjective to describe entities that exhibit or
are capable of moving; related and similar words are motile and nomadic. Mobility is
the noun representation of mobile and it signifies diverse abilities, states and qualities
of being mobile. In studies of mobility, there have been some attempts to define the
concept, but so far we have not seen any recognisable definition within existing
literature; and in organisation and information systems research in particular,
‘mobility’ has more been described and explained than defined. Among the several
mobility-related research publications, even the most frequently cited authors (e.g.
Bellotti and Bly 1996, Dahlbom and Ljungberg 1998, Dix et. al. 2000, Kleinrock
1996, Kopomaa 2000, Luff and Heath 1998, Serensen et. al. 2002) have always
emerged with publications that fail to address our need for an appropriate definition:
"Mobility is one of the words that is virtually impossible to define in a meaningful
way. You either develop a definition that excludes obvious instances or the definition
is too vague..." (Kristoffersen and Ljungberg 2000, p.140). Even though their claim
that it is "virtually impossible to define" is unacceptable, their concerns reflect the

mediocre development of emerging mobility research in IS, especially with respect to
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its theorising. Kakihara was more explicit in illuminating the diversity of opinions

underlying the understanding of what is ‘mobile’:

“In fact, the concept of mobility and the significance of ‘being mobile’ are used in
strikingly diverse ways. In some cases, ‘mobile’ is simply interchangeable with
‘portable’ or ‘wireless’ such as portable technology or mobile operations. In other
cases, ‘mobile’ is mostly synonymous with ‘remote’ such as mobile work and mobile
office. Furthermore, ‘mobile’ sometimes refers to a ‘flexible’ or ‘opportunity-
abundant’ situation, for instance, mobile society and mobile life” (Kakihara 2003,

p-21).

There is no doubt that this particular stage of ‘mobility’, in its development and
theorising terms, can be described as rudimentary. Nevertheless, many of the recent
works on mobility together provide descriptions and explanations of generic notions
of the concept, which sufficiently represent foundations upon which an improved

clarification can be built.

Mobility is an intrinsic and fundamental characteristic of all entities, be they physical
or non-physical, tangible or intangible, and is a phenomenon that emerged with the
beginning of time. For example people have always been mobile in their instinctive
desire to satisfy their biological, social, economic and emotional needs. Even non-
living matter exhibit mobility — as we see in various forms of rock weathering and
erosion, cloud movements, and wind migrations. Mobility is a human attribute as
fundamental as communication. The relationship between mobility and
communication can be described as mutually complementary: people's
communication needs motivate them to move while mobility brings people together to
create avenues and possibilities for communication. Yet, so generic is the existing
understanding of ‘mobility’ that most often it is followed by the question that
demands a description of its particular form — ‘what form of mobility?’ In other
instances, the question of relevance in mobility has concerned the scale of human
mobility, which usually surrounds the distance covered by a mobile individual — on a
continuum from local to remote. For instance, in their discussion of the contemporary
mobile society, Kristofferson and Ljungberg (2002) classified human mobility under
three broad categories or modalities — travelling, visiting and wandering (see sub-

section 2.3.1).

In IS research, new mobile and portable ICTs have generated a new wave of research

efforts which seek to understand how they impact on society and organisations. Most
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notably, explanations of the significance of portable ICTs in IS research are premised,
most luridly, on perceptual psychology. The concept of "affordance" (Gibson 1979,
Norman 1988, Gaver 1991, 1996, Zaff 1995), drawn from ideas in the psychology of
perception, is the fundamental principle underlying current conceptualisations of
mobility that espouse the differences in portable technologies. Gibson (/bid.) defined
affordances as the opportunities for action for the observer provided by an
environment. Gibson’s affordances mirror what Ortega y Gasset (1941) describes as
"facilities" and "frustrations" that are not properties of the world but properties that
lay solely in our "interaction with the world" — our interaction with reality. This sense
of affordance is reflected in physical objects of human design such as portable ICTs —
what they afford affects the fluidity or incoherence and clumsiness in our activities
(Cook and Brown 1999). Mobility of technologies and how that has impacted on our
lives is not a contemporary phenomenon. Simple portable technologies such as paper,
to complex ones such as the motor car and wrist watch were invented many years ago
and have lived with us for centuries, yet their emergence never generated as much
interest among IS researchers to pursue mobility studies as it is in contemporary
times. Recent enthusiasm in mobility research can be explained by the fact that
contemporary portable ICTs afford mobile interaction and information processing.
Complemented by the proliferation of wircless networks and internet
communications, portable ICTs have revolutionised modes of computing and

interaction in society.

Mobility of ICTs in IS research was energized in the mid 1990s by Leonard
Kleinrock’s popular thesis which espouses a vision of anytime anywhere access to
computing and interaction (see Kleinrock 1996). Consequently, nearly all publications
on mobility make reference to ‘anytime, anywhere.” With reference to humans, he
revealed the lack of systems support needed to assist various forms of ‘nomadicity’,
and discussed the intrinsic technical challenges and solutions. These challenges are
inherent in the possibility of incoherence or frustration in the utilization of objects
which often result in the ‘immobility’ of portable ICTs. This is the cornerstone of
Wiberg and Ljungberg’s (2001) claim that anytime anywhere access may not
necessarily imply everytime everywhere access. Portable ICTs, together with the
proliferation of mass digital communication and the convergence of ICTs (Lyytinen

and Yoo 2002), have founded new fertile IS research interests as academics seek the
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understanding of their impact, and as organisations and individuals in society pursue
the maximisation of returns from their use in timely information processing and

interaction.

221 Mobility of Humans and Objects

The various descriptions which ‘mobility’ can assume are infinite due to the fact all
entities and phenomena can assume an ability, state or quality of being mobile.
However, the different types of mobility do not always occur on the same level: some
mobility types are nested within or premised on other types. Fundamentally, humans
are mobile, and therefore human mobility assumes a basic type of mobility upon
which other types develop. Recently, human mobility has been reconceptualised
based on how the affordances of modern ICTs have reshaped modern forms of human
migration and activities. This reconceptualisation is exemplified by phrases such as
‘postmordern nomads’ (Bauman 1993, 2000), ‘postmodern professionals’ (Kakihara
and Serensen 2002b), and ‘social mobility’ (Goldthorpe 1987, Hope 1972).

2.2.1.1  Modalities of Human Mobility

The modes of mobility which humans beings exhibit are very diverse: they can be
conceptualised from the slightest movement of the individual to very long distant
travels into space. In-between these two extremes, there is an uncountable number of
variations of human mobility that are possible, depending on the motives and needs of

the individual.

Perhaps the closest anyone has come to theorising human mobility can be seen in the
work of Kistoffersen and Ljunberg (2000). While they clearly admitted their inability
and the virtual impossibility to define the concept, their in-depth elucidation of the
modalities of human mobility has significantly improved the understanding of
mobility in IS research. Particularly, their application of ICTs in clarifying their three
modalities of human mobility makes their work analytically useful in this study.
Modality, according to their definition is the description of the “fundamental patterns
of motion” of humans as they move around — travelling, visiting and wandering (see
Figure 2.1). These fundamental patterns represent a modest and simple functional
characterisation of the complexly variegated nature of human mobility, and are often

strongly criticised as lacking any analytical rigour, sometimes unfairly. Unfortunately,
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many of the critics do not take the portable-technology-use context within which
Kristoffersen and Ljungberg placed these modalities. In the context of the objectives
of this study, they are useful in the sense of their intrinsic linkage with the portable

technology and the environments of use.

Travelling, as also conceptualised extensively in the work of Urry (2000a, 2000b), is
the process of movement from one point to another in which the distance between
those two points is such that a vehicle is required to convey the person in the process.
Visiting demands some form of travelling but its essential component is the prolonged
time a person spends at one location to perform some function before moving to
another location. A wanderer is a person whose movements exhibit “extensive local
mobility in a building or local area” (Kristofferson and Ljungberg op. cit., p. 142). He

or she does some limited travels and visits in a localised environment.

AWandering A A Wandering A
A ravening A

Visiting Visiting

Figure 2.1: Modalities of Human Mobility
[Source: Kristofferson and Ljungberg (2000)1

For the purposes of this study, their categorisation of mobility of humans enhances the
understanding of mobility of work-integrated learners, and hence an appreciation of

the particular modalities their movements exhibit over time.

Equally important, however, is knowledge about the mobility of objects of utility
which humans carry around as mediators of their activities. Here, emphasis must be
laid on the utility of the object within mobile conditions: utility is a factor of the
immediate variables associated with humans, objects and the environment.
Kristofferson and Ljungberg argued that the utility of mobile and portable ICTs (e.g.

mobile phones, PDAs, wearable computers) is dependent on three factors - modality,
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environment and application (see Figure 2.2). The immediate nature of the physical
and social surroundings defines the environment; applications represent the
characteristics of ICTs such as hardware, software and data; and modality stands for

the fundamental patterns of human movement - travelling, visiting and wandering.

Modality Application

Environment

Figure 2.2: Factors affecting portable ICT use
[Source: Adapted from Kristofferson and Ljungberg (2000)1

The model transcends Kleinrock’s (1996) oversimplified vision of anytime anywhere
use of portable ICTs. Consistent with Kakihara and Sorensen’s (2002a) space, time
and context dimensions of mobility, the ‘environment’ dimension introduces some
contexts under which portable ICTs uses may not be possible everytime everwhere
(Wiberg and Ljungberg 2001). The utility of a portable computer is dependent on the
dynamic relationship between what its physical, systemic and interfacial
functionalities afford and the task or activity which it is mediating. What it affords is
inherent in a combination ofthe ‘application’ component of the model and the motive
which dictates the fundamental pattern of movement of the individual using the

application to perform or support an activity.

The mobility of objects - natural or artificial, physical or non-physical, tangible or
intangible - is largely dependent on human mobility. While most objects are capable
of self-mobility as depicted in rock weathering and erosion, wind migration and
robotic machines, most objects achieve their mobility within human mobility (cf. Dix
et. al. 2000). To this extent, in most instances, object mobility implicitly implies a
fusion human and object mobility. The fusion of human and object mobility is
dictated by the biological and environmental needs of humans that motivate and direct
their activities. In these instances, objects are either applied as tools for use in
production, distribution, consumption and exchange activities; or are themselves the
products to be consumed, distributed or exchanged. This point clarifies the

relationship between human mobility and the motives that engender mobility: object
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mobility depends on human mobility and necessarily on human motives. Thus, the
need to operate objects, and for that matter portable ICTs, may themselves be the
motives that induce human mobility. The theorisation of the significance of objects’
mediation of human activities dates back to the seminal works of Bacon (1620). Later
the idea of objects’ mediation of activities became the premises of, most notably,
Marx’s (1976) Political Economics, Vygotsky’s (1962, 1978) Developmental
Psychology, Leont’ev’s (1978, 1982) Activity Theory and Engestrém’s (1987)

Expansive Learning.

Thus far, what is depicted by Kristofferson and Ljungberg is the mobility of humans
and the utility of portable ICT objects. As long as the artefacts are the portable
objects-in-use, their interaction and computing affordances imply that there is a
possibility of the emergence of a countless variety of mobile human activities: for
example, the mobility of location, interaction and occupation as corollaries of
mobility of humans and objects is luridly conceptualised by Kakihara and Serensen
(2002b). Nevertheless, the mobility of humans, objects and all other types are
conceptualised within the dimensions of space, time and context: any analysis of
mobility has to deal with questions about where, when and under what circumstances
(Kakihara and Serensen 2002a).

222 Dimensions of Mobility
2.2.2.1 Spatial Dimension

The definition of mobile inherently incorporates the notion of space: one cannot
understand mobility without referring to location because it is the movement of an
entity from one location to another which defines mobility. The spatial mobility of
some modern ICTs have ensured the possibility of interactions between people who
are geographically independent: “the boundary between ‘here’ and ‘there’ dissolves”
(Kakihara and Serensen op. cit). People are expected to be geographically
independent nomads supported by the ‘wirelessness’ and portability of ICTs including
their information services (Makimoto and Manners 1997). However, spatial mobility
does not only describe mobility of people; it also includes the mobility of objects,
symbols and space itself (Castells 2001, Urry 2000a). Objects — including artificially
designed objects — exhibit mobility because they are carried by mobile humans to

mediate certain activities which satisfy particular needs, intentions and motives. These
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objects possess symbols that are manipulated during their use; hence object mobility

implies mobility of symbols.

The essence of the spatial mobility of artefacts lies in the mobility of information
services they afford. It is the mobile information service (Serensen et. al. 2002) of a
mediating artefact in a particular activity that gives meaning to spatial mobility.
Without mobility of the service, we are left with the mobility of the object, which, in

the context of human activities, is non-essential or insignificant.

A point of relevance is that, ultimately, the spatial mobility of humans, objects and
symbols and services are interrelated and intertwined. For example, an individual who
carries a PDA, laptop computer or a mobile phone certainly does so with an intention
to use the service provided by the artefact to perform an activity aimed at satisfying a
motive. During this activity, he or she captures, processes or transmits information
using the artefact’s symbolic properties; and here, the mobility of the individual, the
object and symbols occurs simultaneously. If he or she interacts with others using the
device, then spatial mobility of the particular information service occurs. Therefore,
the interaction and computing information services provided by portable ICTs (ibid.),
together with the fundamental mobility of humans and objects, achieve spatial
mobility in terms of "humans independence of geographical constraints" (Kakihara
and Serensen 2002a, see also Dahlbom and Ljungberg 1998, Deleuze and Guattari
1986, Fagrell et. al. 1999, Wiberg and Ljungberg 2001).

2.2.2.2  Temporal Dimension

Just as the concept of spatial mobility becomes meaningful and significant when the
phrase ‘of information services’ follows it, the conceptualisation of temporal mobility
is also only meaningful when it is linked to the information service supporting a
particular human activity. Technological development has always aimed at
automating human operations. To ‘automate’ (Zuboff 1988) is to adopt new time-
saving ways of doing work through technology. Zuboff’s idea of automation was
largely related to static ICTs, yet it incorporated temporal efficiency. However,
temporal efficiency in static ICTs is only achieved when the user of the technology is
attached to the technology and hence also static. Portable ICTs ensure that automation

transcends the realm of static computing. For example, PDAs and laptop PCs can

31



automate human operations as they are carried around; in short, enhanced temporal

efficiency is achievable with portable ICTs.

In addition to time saving, portable ICTs also afford mobile interaction. Interaction
through fixed telephones and exchange of paper-based mails is asynchronous and
characterised by time delays. With the fixed telephone, interaction confines the user to
a specific location; otherwise he or she has to set voicemail up to allow callers to save
their messages for later reading. Reading of voicemail messages and paper-based mail
all constitute asynchronous interaction. Portable ICTs ensure synchronous interaction
because users can interact with others anytime anywhere. PDAs and laptop PCs are
wirelessly connectible to the internet for synchronous interaction via instant e-mail
exchange, or ICQ’ or MSN Messenger. In this sense, interaction and computing
information services provided by portable ICTs can be interpreted as temporally

mobile — the time it would take to interact or process information is mobilised.

The temporal efficiency established by the use of portable artefacts, and ICTs in
general, has seen much explication in organisation studies (see for e.g. Barley 1988,
Orlikowski and Yates 2002). Barley's work illuminated two strands of temporality —
structural and interpretive. He applied objectified parameters such as sequence,
duration, temporal location and occurrence rates to measure structural temporality.
Interpretive temporality denotes how organisational actors interpret these objectified
parameters enabling them to "form opinions and make pronouncements about the
behaviour of persons operating in alternate temporal systems" (p.129). Arguments
surrounding temporality also point to considerations of whether time is symbolised as
monochronic or polychronic (Feldman and Homik 1981, Hall 1959, 1983, Kaufman
et. al. 1991a). Monochronicity refers to the treatment of time as linear and separable,
and doing things "one thing at a time" (Cotte and Ratneshwar 1999), while treating
time polychronically means understanding time as naturally recurring and using it for
many purposes concurrently. Portable ICTs and their information services enable
people to deal with multiple tasks at the same time and therefore exhibit

polychronicity. Kakihara and Serensen note: “the temporality of human interaction

3 ICQ is a mnemonic for ‘I Seek You’ — an internet-based text chatting application that connects and
facilitates interaction between people who share similar interests. Visit www.icq.com for more
information.
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can no longer be explained from a linear clock-time perspective; it is now highly
mobilised into multiple temporal modes based on each actor's perspective and

interpretation of time itself” (2002a, p.4).

Spatial and temporal mobility have together aroused interest in contemporary
Computer Supported Cooperative Work (CSCW) research. Before the introduction of
portable ICTs, CSCW researchers concerned themselves with communication,
collaboration and coordination issues of organisational actors and actions, and support
for these attributes through static computing. For example, they have concerned
themselves with the spatial and temporal dimensions of interaction among
interdependent workers in relation to technological innovations such as the Internet,
groupware and other information sharing systems. Recently, many CSCW researchers
are integrating mobility into their work (see Luff and Heath 1998, Dix and Beale
1996, Bergquist et. al. 1999, Bellotti and Bly 1996, Wiberg 2001). In their studies of
air traffic control, newsrooms, ship navigation and financial institutions for instance,
Luff and Heath illuminate how "the mobility of personnel and artefacts is critical to
communication and collaboration (p.306). This assertion is true. However, the crux of
our understanding of mobility also has to include expositions of mobile computing

and interaction with contemporary portable ICTs.

2.2.2.3  Contextual Dimension

A third dimension of mobility — contextual — has been propounded by Kakihara and
Serensen (op. cit.) in their Extended Perspectives of mobility. They argue that the
contexts in which humans act, frame and are framed by their performance of the act
recursively. Drawing parallels between context and Suchman's (1987) situated
actions, they bring to the fore the interactional aspects of mobility referring to
questions such as "in what way", "in what particular circumstances" and "towards
which actors". These questions supplement the conventional spatial and temporal
dimensions of mobile interaction that respectively treated the questions of "where"

and "when" only (see Table 2.1).
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Dimensions of Mobility | Aspects of Interaction Extended Perspectives

Spatial e Where e  Geographical movement of not just
humans but objects, symbols, image, voice,
etc.

Temporal e  When e Clock-time versus social time (objective

versus subjective)
Monochronicity versus polychronicicy

Contextual e  Inwhat way e  Multi-modality of interaction (obtrusive-
In what circumstance unobtrusive versus ephemeral-persistence)
Towards which actor(s) e  Weakly and strongly tied social networks

Table 2.1: The spatial, temporal and contextual dimensions of mobility

[Source: Kakihara and Serensen (2002a)]

The relationship between interactors forms the basis of their contextual arguments,
and it reflects the fact that the flexibility of portable technology-mediated interaction
(TMI), as presented in Table 2.1, can alleviate many contextual difficulties in human
interaction, just as it alleviates spatial and temporal difficulties. For example, an
unobtrusive and persistent medium such as a Post-It note can be used to "lubricate"
what would otherwise be an obstacles-ridden face-to-face interaction between two
parties due to unfamiliarity and weak social relationships. Various mediating
technologies provide people with access to a wider society of weakly tied actors and a
wider set of contexts, extending communication possibilities beyond various
contextual boundaries (Feldman 1987, Granovetter 1982, Haythornthwaite 2001,
Sproull and Kiesler 1991). To the extent that mediating technologies such as portable
ICTs afford lubricated interaction with others relatively devoid of contextual
constraints, "the relationships between interaction among people and [the] contexts in
which they operate [are] becoming mobilised in terms of the flexible patterns across
[their] different contexts" (Kakihara and Serensen op. cit., p.6). It has to be said that,
just like the spatial and temporal dimensions, it is the mobility of context of
information services that gives a substantive meaning to the context dimension of

mobility.

Kakihara and Serensen’s notion of context mobility was founded on interaction via
portable ICTs — context mobility of interaction services. It is another issue altogether
if one concerns him- or herself with an understanding of context mobility of handheld
computing services. The environmental changes associated with human mobility and

related activities are inherently context changes. This is the foundation of Suchman’s
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(1987) arguments on situated actions: “The coherence of situated action is tied in
essential ways not to individual predispositions or conventional rules but to local
interactions contingent on the actor’s particular circumstances” (p.28). Human actions
are therefore determined by two forms of context: on the one hand, by the particular
circumstances or ‘conditions’ in which they are performed, and on the other hand, by
the motive of the activity in which actions are embedded (see Leont’ev 1978). The
motive of the activity being performed will determine the individual’s fundamental
pattern of motion and the necessity to compute while being mobile. The activity
context is related to the biological and sociological needs of the actor, and the
situational context is related to the circumstances that underlie human actions. In this
sense, the motive may remain constant but the situational conditions and
circumstances may be continuously dynamic and mobile. The trajectory of mobile
computing involves a continuous experience of changing contexts. Every situation
presents a different context in which the actor is forced to adapt. For example, in
Kiristofferson and Ljungberg’s (2000) terminology, a wanderer cannot do as much
computing with a laptop PC as a visitor can do because the visitor can and will find
him- or herself a flat surface to place his laptop PC. This implies that, unlike the
mobility of interaction services, the context mobility of mobile computing services —
the elimination of contextual constraints — may not be possible everytime everywhere
(Wiberg and Ljungberg 2001).

223 Mobile Information Services

Mobile information services are not automatically given but accessed from portable
ICTs in human activities. The task of accessing information services can be a
dominant or passive component of an activity depending on both the functional
diversity of the portable ICT (Mathiassen and Serensen 2002) and the level of activity
(Leont’ev 1978). Consequently, the type of information service that can be obtained
from a portable ICT within the activity is a measure of several factors — the physical
nature of the portable ICT, the nature of the task, and the conditions provided by time,
space and context within which the user uses the artefact to perform the task. In other
words, the information services are directly related to a combination of the
information processing and interaction affordances of the portable ICT, and the nature

of the activity it is mediating.
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In their General Task-Based Theory of Information Services, Mathiassen and
Sorensen (2002) developed a taxonomy of information services to depict the
functional diversity of modem ICTs in terms of Mintzberg’s (1983) idea of task
complexity and uncertainty. According to them, modem ICTs offer four types of
information services - computational, adaptive, networking and collaborative services

(see Table 2.2).

Uncertainty
Low High
Low Computational service: Networking service:
Server Technology Infrestructure Technology
Standardising Process Standardising Connection
Potentially Structure Overload. Potentially Interaction Overload
Examples: News services, simple WAP  Examples: Mobile phone, mobile email.
s services, video streaming SMS, MMS, Instant Messaging,
o AwareWare
el High Adaptive sen'ice: Collaborath e service:
OE Client Technology Workspace Technology
U Standardising Information Standardising M aterial
Potentially Information Overload. Potentially Transaction Overload
Examples": Adaptive and personalised Examples: Mobile logistics and supply
WAP services. Location based services. chain systems. Mobile Groupware
systems. Mobile location-based games.
Information Processing Information Generation

Table 2.2: Task-based Mobile Information Services depicting four analytical types
[Source: Sorensen et al. 2002)1

Computation and interaction services constitute the main branches of IS research on
contemporary portable ICTs. Mobile information services have been classified under
computing and interaction services: consequently, it is evidently clear that Sorensen
et. al's (2002) networking and collaborative services, and to some extent, adaptive

services are all based on the interaction affordances of portable ICTs.

2.2.3.1 Mobile Interaction Services

Based on this, Sorensen et. al. (2002) analysed the different services which portable
ICTs can potentially offer. Their analysis is, however, parochially centred on mobile
interaction via mobile phones predominantly. Although computational mobile
services were discussed in some detail in their work, their analyses primarily centred
on mobile networks and collaboration - on interactions between client WAP-enabled

devices and centralised servers, and on peer-to-peer interactions with mobile-enabled
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applications such as short messaging services (SMS) and multimedia messaging
services (MMS). What was not sufficiently dealt with is the dynamics of
computational mobile services in terms of mobile computing or information
processing with a PDA, tablet PC or laptop computer without necessarily interacting
with others in remotely distributed locations. Interestingly, it was in their analysis of
‘adaptive mobile services’ that mention was made of AvantGo®° computing services
on PDAs. The bias for mobile interaction analysis against mobile computing is not a
characteristic of Sorensen et. al. alone. Similar analysis and discussions of mobile
interaction at the apparent neglect of task-based mobile computing or information
processing dominates the literature on mobility (see e.g. Weilenmann 2001, Green
2002, Kakihara and Serensen 2002a, 2002b).

2.2.3.2  Mobile Computing Services
Mobile computing is as relevant for understanding the impact of portable ICTs as

mobile interaction. An integration of mobile computing and interaction analysis in
relation to the specific human activities that they mediate will provide a holistic
understanding of its pervasiveness or ubiquity. For mobile computing, it is necessary
to re-conceptualise Mintzberg’s notion of complexity. Complexity in the context of
mobile computing will not only relate to “the information available in the situation”
(Serensen et. al. op. cit.). Complexity also relates to the ‘facilities’ and ‘frustrations’
(Ortega y Gasset 1941) associated with portable computers during the very process of
their use for information capture and processing on-the-move. Mobile computing is a
complex dynamic process that is deeply rooted in psychological phenomena such as
sensuousness, perception and action, and motives. Mobile computing is not a simple
transmutation of static or desktop computing which analysis can be based solely on
the principles of desktop computing. The essence of mobility is premised on the fact
that even without portable computers, human movement is always an action or
operation conducted to satisfy a need. Motives are therefore integral aspects of human
movement. The introduction of mobile computing can potentially introduce additional
actions or operations to those which originally caused the movement of the individual.
In this sense, the nature of the individual’s goal-oriented actions bears significantly on

the complexity of mobile computing. In other words, the degree of complexity in

¢ AvantGo is a mobile Internet service that delivers rich, personalized content and applications to
mobile device users. For more information, see http://www.ianywhere.com.
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mobile computing will vary depending on the modality of mobility that is demanded

or dictated by the needs and motives of the mobile individual.

Using Mathiassen and Serensen’s framework (ibid.), interaction can be deemed an
information generation task, and computing, an information processing task. Mobile
computing tasks are largely characterised by low uncertainty within which, according
to the degree of complexity, they can offer computational or adaptive services. On the
one hand, information capture and processing tasks are normally undertaken with
structured forms designed in applications. In this scenario, the portable computer is
deemed to provide a computational service: and the degree of freedom of the user in
terms of the adaptability of the portable computer to the demands of the task is
relatively limited. For example, drop-down menus have proven to be the easiest
means of capturing information using portable ICTs; but structured applications, in
lowly complex situations, are likely to result in a “dysfunction” which Serensen et. al.
call “structure overload” (ibid.). On the other hand, if the mobile device’s applications
to be used in the task exhibit relative flexibility that allows the user to reconfigure
those applications to suit the objectives of the task, then it is said to be “adaptive.”
“Adaptive mobile services are aimed at supporting situations where the exact
unfolding of the process cannot be programmed a priori because of a relative high
degree of complexity.” (ibid.). The applications underpinning adaptive mobile
services are less structured; but their manipulation to achieve goal-oriented actions
can be counterproductive in the sense that extra ‘useless’ information can be captured
and processed leading to information overload (Ljungberg and Serensen 2000,
Schneider 1987).

The presence or emergence of information services derived from portable ICTs is
directly linked with the activities which they are deployed to mediate. Learning,
which constitutes a major theme in this study, is also an activity which has
experienced technology integration in recent times. In the second part of this chapter,
the relevant learning literature are reviewed in relation to its problem of technology-

mediation.
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PART 11

23 The Problem of Learning

Many variants of learning have been espoused from various perspectives reflecting
proponents’ focus on slices of the multifaceted problem of human development. They
also reflect fundamental differences in assumptions of the nature of knowledge
resulting in several learning theories. Existing understanding of the problem of
learning can be categorised under two main themes: subjectivism and objectivism in
epistemology — about whether knowledge and truth are based on objective facts or on
subjective judgements. On the one hand, those who believe that knowledge is
objective argue that instruction by experts or teachers should be the foundation of
learning; on the other hand, those who believe that knowledge is subjectively judged
argue that what is learnt by an individual is founded on his or her own construction.
The former hold the view that reality is ‘out there’ and independent of anyone’s
feelings, while the latter see reality as dependent on the perception, perspective,

attitudes and feelings of the observer.

I begin, in Section 2.3.1, with a review of perspectives on constructive and instructive
learning leading to the placement of learning within social systems. Sub-section
2.3.1.1 presents learning communities — communities of practice — as epitomes of
social learning systems which generate psychological tools which in turn mediate
learning. Sub-section 2.3.1.2 discusses information processing theory leading to an
emphasis on the relevance of information processing support tools such as modern
ICTs in learning activity. In Sub-section 2.3.1.3, I draw on, among others, the
mediation principle of activity theory to present learning as an activity. The section is
concluded with an explanation of WIL which is the particular phenomenon under
investigation in this research. This leads us to Section 2.3.2 where the potential of
physical mediating tools such as current mobile and portable ICTs are discussed in a

review of technology-mediated learning literature.

23.1 Learning as Construction and Instruction
The philosophical assumptions of constructivism suggest that learning is an active

process in which learners construct new ideas or concepts based upon their
current/past knowledge. Constructivists challenge objectivist assumptions of learning

as acquisition and assimilation of other people’s knowledge that are operationalised in
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instructive teaching methods. The principles of objectivism rest on metaphysical
assumptions, which hold that the purpose of the mind is to mirror the real world and
its structure through thought processes that are analysable and decomposable
(Jonassen 1991). Constructive learning is a process of knowledge construction during
which leamers make sense of the world by integrating new information and
experiences into what they have previously come to understand, revising and
reinterpreting old knowledge in order to reconcile it with the new (Billett 1996).
Constructivists argue that knowledge and reality have no absolute or objective values.
This is the premise on which Bruner (1986, 1990, 1996) based his constructionist
arguments — on the social and cultural aspects of learning. Recently, modern
educators have studied and applied the principles of constructivism. But due to
“ethnocentrism within various constructivisms” (Derry 1996), and consistent with
other paradigms, this has clearly led to the development of several perspectives of
constructive learning. These various perspectives have produced ‘radical,” ‘social,’

and ‘situated’ constructivism, to name the very common ones.

It is fair to say that the true foundations of constructive learning were laid in Plato’s
and Xenophon’s accounts of the Socratic dialogues’. Later, constructivism was

properly systematised by the influential works of, most notably, Piaget, Dewey and
Vygotsky.

Dewey’s contribution is reflected in his famous quotation: “If you have doubts about
how learning happens; engage in sustained inquiry: study, ponder, consider alternative
possiﬁilities and arrive at your belief grounded in evidence.” (Thirteen Ed 2004)%. He
developed his inquiry-based idea of learning by repudiating the authoritarian teaching
methods based on instructive education. His works led to popular education methods
such as progressive education and experiential learning which have had their share of
criticism in the learning literature (see for example Hirsch 1997). To him, “the only
true education comes through the stimulation of the child's powers by the demands of
the social situations in which he finds himself” (Dewey 1897). Dewey’s
constructivism, founded mainly on pragmatism, makes the claim that what is learnt

must be the individual’s own construction.

7 See http://www.philosophypages.com/ph/socr.htm for more information.
8 Visit http://www.thirteen.org/edonline/concept2class/month2/index_sub4.html for more information.
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Piaget, a biologist and psychologist, is renowned for constructing a highly influential
model of child development and learning — the Cognitive Development Theory
(Piaget 1970, 1977). His theory weaves four cognitive structures of child development
with processes of knowledge construction called assimilation and accommodation.
Cognitive structures are patterns of physical or mental action that underlie specific
acts of intelligence and correspond to stages of child development. In learning terms,
a person’s cognitive or knowledge structure depends on his or her stage of
development. Piaget’s ideas mirror Dewey in the sense that both of them lay emphasis
on individual constructivism and social cognitive development. Von Glasersfeld
(1995, 1987) drew on Piaget’s cognitive development theory to develop conceptions
of knowledge based on radical constructivism. But radical constructivists’ views on
knowledge acquisition — based entirely and strictly on the belief in individual
knowledge construction — reflect the naive philosophical assumptions of extreme

relativism.

In contrast, social constructivists have argued against the problematic nature of
individual constructivism leading to conceptual formulations such as ‘social
development’ (Vygotsky 1962, 1978), ‘construction of social reality’ (Searle 1995),
‘social learning’ (Bandura 1969), and ‘communities of practice’ (Lave and Wenger
1991). They claim that although learning is a matter of personal and unique
interpretation by the perceiving subject, it takes place within the social context (Kerka
1997). It was based on social constructivism that Vygotsky, the most notable critic of
Piaget, developed his theory of social development (1962, 1978). Vygotsky
approached learning and development from a different perspective. He challenged
Piaget — who stressed on the importance of social cognition, but focused narrowly on
the individual — by emphasising the connections between people and the cultural
context in which they act and interact in shared experiences (Crawford 1996).
Contrary to Piaget’s development based on the four-staged cognitive structures,
Vygotsky’s theory, premised on social interaction and construction, posits that social
learning leads to cognitive development, and that the potential for cognitive
development is limited to a certain span which he calls the "zone of proximal
development" (ZPD) [1978]. He defined ZPD as "the distance between the actual

development level as determined by independent problem solving and the level of
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potential development as determined through problem solving under adult guidance or
in collaboration with more capable peers" (/bid., p.86). It is apparent that there is a
general agreement on knowledge construction in learning (cf. Dewey 1897, Piaget
1977, Vygotsky 1962), but the infamous argument between Vygotsky and Piaget on
child learning (see Vygotsky 1962) reveals that Piaget sees individual construction as
the origin and antecedent of child development while Vygotsky argued that individual

construction is a consequence of social construction by the child within the ZPD.

Vygotsky's idea of social development is complementary to Bandura’s (1969, 1977)
Social Learning and a key component of Lave and Wenger’s (1991) Situated Learning
because of its philosophical assumptions about the influence of social interaction and
cultural context. Social learning is founded on the power of the example and the
impact of modelling, which Bandura claims is as influential as that of direct
experience. His major premise is that we can learn through social construction — by
observing and modelling the behaviours, attitudes, and emotional reactions of others.
Social learning has been applied extensively to the understanding of aggression
(Bandura 1973) and psychological disorders, particularly in the context of behaviour
modification (Bandura 1969). II’enkov’s (1977) account of the sociality, externality or
objectivity of knowledge in his analysis of the concept of the ideal strengthens the
social constructivism argument further. The ideal forms of knowledge, according to
him, are represented in objects, signs and symbols historically and culturally built
collectively by society for society which mediate activities in the sense of Vygotsky
(Jbid.).

“All these objects are in their existence, in their ‘present being’ substantial,
‘material’, but in their essence, in their origin they are ‘ideal’, because they embody
the collective thinking of people, the ‘universal spirit’ of mankind” (II’enkov ibid.).

This social learning view is also echoed by Golinski (1998) whose work on
constructive knowledge, influenced by the ideas of Kuhn (1962), emphasises the

social nature of constructivism.

Learning is a social activity, and knowing is socially situated. Social constructivism
therefore draws parallels with situated constructivism (Spiro and Jehng 1990, Spiro ez.
al. 1991, Duffy and Jonassen 1992, Brown et. al. 1989, Jonassen 1991). In situated

constructive learning, people draw meanings from patterns of their unique social
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experiences that occur over time in a contextual, situated, and continually changing
synthesis (Kanuka and Anderson 1999). In science and technology studies, the social
construction of technology has grounded approaches to the study of technology and
society as well as past and present philosophical inquiries in technology and
philosophy (Winner 1993).

The crux of constructivism is that reality is individually or socially constructed and a
lived experience (cf. Wenger 1998). But all reality is not absolutely socially
constructed at least if we argue from the point of view of Searle (1995, see also
Berger and Luckmann 1967). Searle’s argument on social constructivism suggests
that there are on the one hand, “brute”, objective facts regardless of our agreement of
their existence and which we only apply language to; and on the other hand, there are
“institutional”, social facts which are constructed by social institutions through
collective human cognition. To the extent that certain phenomena exhibit ontological
objectivity, the assignment of status-functions’ and meanings to such phenomena in
the creation of institutional facts'® cannot be an individual constructive act. The
construction of social meanings such as the acceptance of pieces of printed-paper as
money — media of exchange and stores of value — requires collective agreement in
society. But the existence of objective facts suggests that constructivism is not the
only means of human development; and it is therefore the responsibility of educators
to instruct learners to acquire objective facts. Other critics of constructivism (e.g.
Hirsch 1997) also argue that constructivism does not adequately deal with learning as
a moral concept; and in skills-based learning aimed at tackling specific problems, its

principles become completely unreliable.

2.3.1.1 Learning in Communities of Practice

The theory of Communities of Practice (CoP) (Lave and Wenger 1991, Wenger 1998)
— also known as situated learning theory — is a social theory of learning premised on
the basic assumptions that human beings are social beings; that knowledge is
competence with regards to a valued enterprise such as singing in tune; and that our
knowing derives from participating in such enterprises: a meaningful engagement in

which the negotiated meaning is what learning ultimately produces. CoP focuses on

% See Searle, op. cit., Ch. 1.
1 Ibid.
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“learning as social participation” in which learners participate in the practices of
social communities and construct identities in relation to these communities. It
integrates four deeply interconnected and mutually defined components which
characterise social participation as a learning process - community, practice, meaning

and identity (see Figure 2.3).

Learning as
belonging

community

Learning
as doing

LEARNING

Learning as
becoming

Learning as
experience

Figure 2.3: Components of a social theory of learning
[Source: Wenger (1998)1

The primary unit of analysis is neither the individual nor the organisation, but the
informal “Communities of practice”, even though “in reality,... participation in social
practice - subjective as well as objective - suggests a very explicit focus on the
person, but as person-in-the-world, as member of a social cultural community” (Lave
and Wenger op. cit., p.52). The three dimensions, which characterise practice as the
source of the coherence of a CoP, are the mutual engagement by participants in their
negotiation of ajoint enterprise towards the development of a shared repertoire. CoP
rejects Piagetian notions of learning understood in terms of acquisition and
assimilation in favour of learning as meaning-in-practice through a dynamic interplay
within the duality ofparticipation and reification. Wenger’s concept of participation
is a slight twist of Webster’s definition of the word: in a CoP, participation is an
active process by members of the community who, through their shaping of each
other’s experience of meaning, mutually “recognise something of themselves in each

other” (op. cit., p.56).
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Participation creates experiential ‘“abstractions” which members congeal into
“things”, a process which Wenger describes as reification, and which Berger and
Luckmann (1967) call the “social construction of reality”. Reification is the process
through which certain understandings — created during participation — are made
ontological. It is the production of signs and symbols which become the focal points
for the negotiation of meaning, a process which Searle (1995) describes as the
“construction of social reality” in which people collectively create institutional facts
or ideals (Il'enkov 1977) by assigning new functions and meanings to ontological
phenomena. Within the realm of social semiotics (Thibault 1997, Hodge and Kress
1988, Jensen 1995), these signs and symbols denote cultural and historical ‘objects’
whose meanings members of the community collectively negotiate and renegotiate in
practice to premise further experiences. The recursive nature of participation and

reification is what Wenger describes as the “duality of meaning” (op. cit., p.62).

Meaning creation is a process of identity formation. Wenger stressed: “Identity in
practice is defined socially not merely because it is reified in a social discourse of the
self and of social categories, but also because it is produced as a lived experience of
participation in specific communities” (ibid., p.151). Identities of members of a CoP
are trajectories that entail experiences of the past as well as future projections in the
process of their negotiation of the present. They are the contexts that determine what
actually becomes significant learning. There are three modes of belonging to a CoP
which depict identity construction as a learning process (see Figure 2.4). First,
members engage in the negotiation of meanings. Second, they imagine broader
perspectives by “creating images of the world and seeing connections through time
and space by extrapolating from their own experience” (ibid., p.173). Finally, they
align their energies, “activities, and interpretations of events with structures, forces
and purposes beyond their community of practice and so find place in broader

business processes” (loc. cit.).
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Figure 2.4: Modes of Belonging
[Source: Wenger (1998)]

Communities of Practice or Communities of Interest (Cols)? Henri and Pudelko
(2003) argue that interest is the antecedent of practice, and therefore communities of
interest who share a common object should be the premises of analysis rather than
CoP. Similarly, Fisher (2001), based on Rittell’s (1984) “symmetry of ignorance” in
solving design problems, argued that “Cols have great potential to be more innovative
and more transforming than a single CoP...” (p.4). The placement of interests ahead
of practice is echoed in Leont’ev’s (1978) psychological discussion of needs and
emotions which develop into motives, and which in turn direct activities in which

Wenger’s notion of participation is embodied.

Brown and Duguid (1991) have applied CoP to explore workplace learning processes
through which workers develop non-canonical meanings within their communities of
practice to enhance their learning and innovative capacities instead of relying solely
on the canons imposed on them in the form of conventional descriptions of jobs.
Similar applications have been done in studies of virtual organisations and computer-

mediated communications (see Kimble et. al. 2001, Hildreth et. al. 1998).

2.3.1.2  Learning through Information Processing

Information Processing Theory (Miller 1956) is another cognitive theory of learning
whose framework is built upon two fundamental concepts about human memory -
chunking and information processing. Miller draws parallels between the human brain
and the computer: both take in information, perform operations on the information to

change its form and content, store and locate it and generate responses to it. To him,
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“...the span of absolute judgement and the span of immediate memory impose severe
limitations on the amount of information that we are able to receive, process and
remember.” (Ibid., p.96). This analogy seeks to understand human learning processes
as phenomena in which information is gathered and represented (encoded), held

(retained), and accessed when needed (retrieved) by the human brain.

A chunk, according to Miller, is any meaningful unit such as digits, words, chess
positions, or people's faces. Chunks and the capacity of the learner’s short-term
(working) memory is combined in his idea that the human short-term memory can
only hold five to nine chunks of information (seven plus or minus two). Thus the
learner optimises his cognition by arranging the information available to him or her in

five to nine chunks.

The information processing idea of memory limits clearly explains the difference
between oral traditions of primitive societies who encode, retain and retrieve
information from within the mind, and those societies whose knowledge systems have
been founded on written language (Ong 1982, Scribner and Cole 1981). Furthermore,
it seems to be the foundation of the notion of tool mediation (Vygotsky 1962) and
intellectual prosthesis (Bruner 1990). Over the years, the limitations of the human
short-term memory have coerced humans to develop objects of knowledge
represéntation to supplement the information chunks held in memory. Typical
examples are the “technologizing of the word” into written text (Ong /bid.), and, more
recently, development of information processing machines — computers. These
codifications create permanent or semi-permanent external information objects whose
communication in society leads to their idealisation in the sense of II’enkov (1977).
These ideal forms avail themselves to be drawn upon by societal members in their
knowledge construction efforts. However, some critics (e.g. Bolgar 1969, Fichtner
1985) argue cautiously that written text in both paper and computers are mere static
images, concepts and representations which can impoverish rather than enhance
innovation. But to be fair, information processing theory has been highly influential in
learning, and has manifested in the integration of various forms of learning support
tools to ‘encode’ and ‘retain’ some of the information required for knowledge

construction (cf. Papert 1982).
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2.3.1.3  Learning as a Socially Mediated Phenomenon

The learning process is situated in social learning systems which are shaped by
environmental phenomena such as practice, context, and culture. Thus learning and
cognition are fundamentally situated (Brown et. al. 1989, Suchman 1987); and the
social context, information processing artefacts and culture constitute the environment
which provides facilities and frustrations (Ortega y Gasset 1941) for situated
knowledge construction. Leaming transcends the confines of the individual mind
because a person's cognition cannot be separated from his or her socially mediating
context. It is shaped by a combination of one's past experiences and interactions with
what the environment affords him or her. All human actions — conceptions and
observable actions — are hinged on cultural orientations because “it is [one’s]
participation in culture and the realisation of his or her mental powers through culture
that makes it impossible to construct a human psychology on the basis of the
individual alone” (Bruner 1990, p.12).

Bruner’s notion of “mental powers” highlights the influential role of the environment,
and is mirrored in Bateson's holistic and dialogical model of mind (1979) originally
developed in his theory of learning categories (1972). The mind is an aggregate of
interacting differentiated parts; the interaction between the parts is triggered by
information (difference or news of difference) in its environment. And in this process,
the holistic interacting parts act as filters or sieves that sort, select, collect and
subsequently decode the information (Bale 2003). The mind is a system — Bateson
calls it "mind system" or "mental system" — which is always enmeshed in a hierarchy
of levels of other mind systems. Hence a mind system can itself be a differentiated
part of a higher mind system. The essence of Bateson's model of mind is his emphasis
on the social interactive nature of minds that is reflected in minds' dialogical exchange
of information between different systemic levels. It is the mind that learns, and
although it can be individual and holistic — as the human mind depicts — it is not an

unrelated monad: its parts' activities are shaped by information in its environment.

Against this backdrop, it is now possible to argue that one’s learning environment
(context) combined with his or her past and current knowledge, play a crucial role in

meaning creation and knowledge construction. Different situations reflect different
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contexts which result in different constructed responses by individuals. Suchman’s
(1987) thesis on situated actions elucidates how, as a learning process, we respond to
peculiar situations in our environment: “we walk into a situation, identify its features
and match our actions to it” (p.63). In effect, we match our actions and interactions to
the affordances of our environment. This picture becomes clearer if we consider the

processes involved in mediated learning. '’

23.2 Learning as Activig['2

One's learning environment, combined with his or her past and current knowledge,
play a crucial role in meaning creation because we match our actions and interactions
to the affordances of our environment. Engestrém’s (1994) model (Figure 2.5) of
productive learning, founded on the principles of Activity Theory sums up the mutual
relationship between the learner, his or her environment and the phenomenon of
study:

“The learner is a curious observer and problem-solver. The object of learning is a
problem of a phenomenon asking for explanation. The learner does not approach the
object empty-handed. He or she turns to tools, books other people’s explanation and
other such sources of knowledge {in his or her environment] to explain and resolve
the problem. Those sources of knowledge serve as instruments of learning” (p.12)
[italics mine].

Instruments

Learner Object

Figure 2.5: The Structure of Productive Learning in Everyday Situations

[Source: Amended from Engestrém (loc. cit.)].

Engestrém’s model is a reformulation of Vygotsky’s structure of the mediated act (see
Figure 4.2 in Chapter 4). It draws attention to mediation in human activity by physical
or technical instruments and signs. The signs are psychological tools such as
language, theories, as well as norms and modes of acting. According to Vygotsky,
“the tool’s function is to serve as the conductor of human influence on the object of

activity; it is externally oriented; it must lead to changes in objects. It is a means by

1 Mediation as the essence of higher psychological processes in human learning is discussed in detail
as a key principle of Activity Theory (Chapter 4).

12 A more detailed discussion of Activity Theory and its suitability as an analytical lens for studying
mediated learning is the focus of Chapter 4.
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which a human external activity is aimed at mastering, and triumphing over, nature.”

(1978, p.137).

The model however reflects learning at the individual level. In social learning terms,
Engestrom, inspired by Leont’ev (1978, 1982), incorporated social learning
denotations such as community, division of labour, and rules into the model leading to

his development ofthe Activity System (see Figure 2.6).

Tool

Transformation
process

Subject Object Outcome

A Rules A~ fcommunity

Figure 2.6: The Activity System
[Source: Kuutti (1995)][.

In this system, technology in Work-integrated Learning (WIL) can be conceptualised
as the mediating instruments or tools; the learners as the subjects; the phenomenon
being studied as the object; the implicit and explicit norms emanating from the
philosophy of learning governing the process as the rules; the network of learners and
institutions as community; the distribution of learning tasks inherent in the
organisation of the learning community as division of labour; and the learning
objectives as the outcome or motive of the learning activity. WIL is thus an activity
which is mediated by both technical and psychological tools, and influenced by rules,

community networks and division of labour.

The system depicts the following: the relationship between the subject and object is
mediated by psychological tools and instruments; the relationship between subject and
community of those who share the object is mediated by rules and social relations;
and the relationship between the community and object is mediated by the division of

labour between members of the community (Kuutti 1995).
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The foundations of mediated learning lie in the principle of intellectual prosthesis. We
recall Bacon’s Novum Organum, which inspired both Vygotsky and Bruner: “neither
the hand nor the mind alone, left to itself, would amount to much; it is prosthetic
devices that perfect them” (Bruner 1986, p.72). These prosthetic devices are the
mediating instruments of learning activity explicated in Engestrdm’s Activity
System'®> — textbooks, notebooks, posters, videotapes and computers are typical
examples. These artefacts carry — or are designed to carry — inscriptions (Akrich 1992,
Akrich and Latour 1992, Hanseth and Monteiro 1997) and representations of other
social phenomena that have been codified to support learning in different
environments. They are embedded with other people’s signs such as words, language,
symbols, icons and indices — which have been integrated into their designs — to be
interpreted by learners. They also tacitly embody shared cultural understandings
(Perkins 1986, Il'enkov 1977). Essentially, mediating artefacts are socio-cultural and
psychological. They are "culturally and historically situated, carrying the wisdom and
hidden assumptions that went into their design" (Salomom and Perkins 1998).

AT is fast gaining ground as the predominant framework applied in Human-Computer
Interaction (HCI) research. In Context and Consciousness (Nardi 1995), a majority of
the contributors discussed the usefulness of AT and the paradigm shift of
understanding HCI from applying information-processing-informed cognitive theories
towards the application of the principles of AT. Kuutti (1995), for example, pointed
out that “a debate against the use of information processing psychology as the

foundation of HCI has surfaced, criticizing even the very basic assumptions.”

233 Work-Integrated Learning

Work-integrated learning is an epitome of social learning in which the leamer is

immersed in the practice of what is being learnt — in which the engagement of learners
in the experience is purposeful, deliberate and predetermined as a part of work
arrangements of an organisation rather than accidental or coincidental engagement.
WIL processes such as constructive learning and social and cognitive development,

can best be explained by the experiential learning cycle of Kolb (1984), especially by

1 See Chapter 4.
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his concepts of internalised reflective observation and abstract conceptualisation (see

Figure 2.7).

Experiential learning is more a theory of learning cycles or learning styles that are
depicted in sequences of structured learning such as adult education and work-
integrated learning than a substantive learning theory, which focuses on social and
cognitive development. It seems to originate from the famous Oriental apothegm by
Confucius14 “Tell me, and I will forget. Show me, and I may remember. Involve me,
and I will understand.” In experiential learning, the learner is involved in a direct
encounter with the phenomena being studied rather than merely thinking about the
encounter, or only considering the possibility of doing something about it (Borzak
1981). “Experiential” is used to describe and emphasise the role experience plays in
the learning process and to differentiate on the one hand, experiential learning from
cognitive learning that tends to emphasise cognition over affect, and on the other
hand, from behavioural learning that denies any role for subjective experience in the

learning process (Kolb ez. al. 1999).

CONCRETE
ACTIVE REFLECTIVE
EXPERIMENTATION (OBSERVATION
Jiup;
ABSTRACT

CONC EPT! ALISATION

Figure 2.7: Kolb’s model of Experiential Learning

The involvement of the learner in the practice and experience of what is being learned
is the core principle of the model, which explores the process from experience
through reflection, conceptualisation, action, and further experience - in a cycle.

There are dialectics - between each ofthe learning characteristics lying along the axes

4 Confucius, 551-479 BC.

52



— that represent what learners do with information. In the first dialectic, information is
grasped by first hand experience (concrete experience) through a process he calls
apprehension, and by calling up memory (abstract conceptualisation) through
comprehension. In the second, the grasped information is transformed through the
learner’s involvement (active experimentation) and his or her internalised reflective

observation of the learning phenomenon.

The purposeful and predetermined nature of WIL implies that there is a strong focus
on specific skills acquisition by learners towards the solution of specific identified
problems in an organisation. In this sense, we can expect to find some objectivist-
oriented instructive practices adopted by educators or facilitators in the learning
process. WIL is normally sanctioned by organisations in times of critical and radical
changes when the skills of employees have to be necessarily upgraded. According to
Pettigrew’s “contextualism” (1985b, 1987), organisational change involving a
particular phenomenon comprises of three interrelated ingredients — content, context

and process.

While mainstream constructivists' arguments — that instructors must only provide
conditions for learning — suggest a greater focus on the learning process and not on
content, skills-based WIL stresses on both content and process. Content is crucial and
unavoidable because of objectives that demand specific skills acquisition by learners
towards the solution of identified problems. These specific skills form the objectified
contents, and they require an instructional educational framework to accomplish. The
processes that will provide optimal conditions for skills acquisition must be practice-
centred (learning-by-doing or learning-in-action) and situated within the environment
— the context — of the activities which skills are being learned. Therefore, within the
instructional framework, constructive-oriented methods and processes can be
effectively deployed. In other words, skills-centred instructions on content must form

the guiding framework for knowledge construction in skills-based learning.

234 Technology-Mediated Learning

While learning depends much on epistemological phenomena such as one’s present

and past knowledge, situated meanings and shared understandings, it as much

depends on situated affordances which are ontological; and these mediate our learning
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in a variety of ways. Ontological affordances are found in objectified artefacts that we
construct to support our learning. These artefacts possess inbuilt inscriptions and
representations of other social phenomena which have been codified to support

learning in different environments.

In the traditional form of social mediation of individual learning, there is a facilitating
agent (e.g. teacher, parent, master, mentor or expert) who guides the learner to
achieve critical conditions of learning. Technological advancements have induced into
educational institutions and organisations what is described as technology-mediated
learning (TML). Extensive research on TML in Information Systems has resulted in
the formulation of alternative descriptions such as computer-supported learning
(CSL), computer-supported collaborative learning (CSCL), technology-supported
learning (TSL), computer-assisted learning (CAL) and a whole host of other related
phrases understood to be synonymous with educational technology (Oliver 2000). The
assumption behind TML emanates from the view that advanced information
technology is an enabler of innovative and effective learning. Perhaps this is what
Papert'’ envisioned in the early 1960s when he talked about children using computers
as instruments for learning and for enhancing creativity. Papert, inspired by Dewey’s
and Piaget’s cognitive constructivism (see for example Papert 1980, 1982), has
argued extensively over the years in favour of the value of computers in child
learning. Papert’s ideas have impacted immensely on TML, especially in constructive
environments. TML depends on ICTs to support both remote and distant learners, and
have proven to be cost effective, accessible to learners, and able to remove temporal
and spatial barriers within learners' experiences (Bates 1995) while being supportive
of the enhancement of their higher order thinking skills (Newman ez. al. 1995).

The ‘support’ or ‘mediation’ that is believed to be derived from learning technologies
comes in various forms that range from simple content-delivery computers to
interactive multimedia technologies such as video links. Over the years, TML

research has been concerned with analysis of the dynamic linkages between learning

15 Seymour Papert is a leading expert on integrating computer technology within a constructivist environment. He created the
LOGO programming language to teach mathematics to elementary school children. Through LOGO, children create programs to
perform various mathematical calculations and manipulate geometric figures. Visit http://www.papert.org/works.html for more
works of Papert.
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and ICTs with the aim of elucidating what ‘support’ or ‘mediation’ really entails.
Since the achievement of positive outcomes with ICTs demands more than a simple
combination of hardware and software in learning (cf. Cuban 2001), and given that
the swiftness in the development of new technologies demands continuous research
efforts, the challenges involved in TML research are huge. It brings in its wake,
persistent demands for continuous evaluation of continuously changing technology
and learning outcomes. This problem is reflected in existing literature on learning
technologies, which demonstrate that judgements on the support — or potential support
— offered by any learning technology have at least been divergent and sometimes
contradictory. For instance, while some TML researchers have emerged with findings
which portray learning technologies as significant supporters of knowledge building
(e.g. Bates 1995, Scardamalia and Bereiter 1993, 1995, Christmann and Badgett
1999), others (e.g. Storck and Sproull 1995, Russell 1999, Wetzel et. al. 1994) have

found that they make no or insignificant differences.

Existing evaluation judgements of learning technologies seem to be founded on a
linkage of teaching and learning outcomes and their psychological implications such
as cognition (e.g. McDougall 2002, Leidner and Jarvenpaa 1995), and perception and
attitudes (e.g. Webster and Hackley 1997) with technology-related variables such as
design (e.g. Murray 1998), interactivity (e.g. Alavi 1994), and implementation and
sustainability (e.g. van Melle et. al. 2003). In many instances, those who put learning
in the foreground of their analysis of learning technology (e.g. Kanuka and Anderson
1999) take the theoretical route by engaging themselves with the theoretical
foundations of learning programmes and how technology can support them. However,
it is an analysis of the task-technology fit (Goodhue and Thompson 1995) in any TML
process that will provide an appropriate evaluation of learning technology. Thus the
judgement of the efficacy of any learning technology is a direct measure of its

support, its fit, in the learning process.

TML evaluation efforts have mostly centred on the differences in the processes or
forms of learning. The differences in learning processes which are mediated by ICTs
are usually derived from the location of learning subjects — local, remote, distributed,
and distance are common adjectives used to distinguish these forms. The most

notable ones cited in the literature are classroom learning (e.g. Leidner and Jarvenpaa
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1993, Nulden 1999), workplace learning (e.g. Brown and Duguid 1991, Kerka 1997)
and distance learning (e.g. Webster and Hackley 1997, Dillon and Gunawardena
1995, Svennson 2002). The learning processes and outcomes involved in these types
are different, and hence the most appropriate forms of technology that can support
these processes are different. However, within the milieu of formal education,
learning can take place locally in classrooms or remotely where leamners are either

geographically distributed or concentrated in one location.

Of all these learning types, distance or remote learning has assumed a dominant
position in current TML research efforts due to the introduction of the Internet and
WWW which interactive affordances have enabled the evolution of new varieties of
distance learning programmes such as virtual education (Albalooshi 2003), virtual
universities (Ryan et. al. 2000) and virtual communities of practice (Hildreth 2003).
Internet technology has emerged to complement erstwhile software-based TML

enabling a leverage of learning activities even among remotely distributed learners.

2.3.4.1  Technology-Mediated Distance Learning

The aim to satisfy accreditation requirements is foremost in any formal educational
process. Traditional classroom-based education programmes have always streamlined
their programmes to meet accreditation requirements. Distance learning, a modem
form of providing formal education to learners in distributed locations, has a
relatively more difficult accreditation challenge because of the distance factor.
Educational institutions that administer distance learning programmes have to ensure
and prove that distance learners are going through similar learning experiences as do
their classroom-based counterparts before the qualifications they award are
accredited. This demand makes instruction-led education crucial in distance learning:
educators have to ensure that distance learners follow objective instructions to achieve

desired learning outcomes.

Furthermore, based on the truism that learning is inherently social (Vygotsky 1978),
and that the individual mind is a part of an ecology of mind systems in constant
interaction (Bateson 1979), the role of a social mediating or facilitating agent is
inevitable in any learning process. Instructive methods in distance learning are

designed along these principles to ensure that “scaffolding” (Salomom and Perkins
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1998) plays an integral role in distance learning. Technology-mediation is one of the
most modern and effective methods of scaffolding leamning by eliminating distance

barriers in access to teaching instructions.

Recently, the Internet and WWW has proved to be overwhelming in terms of its
support for scaffolding distance learning activities. Currently, almost all forms of
technology-mediated distance learning are internet-based. Prior to the Intemet, the
most sophisticated technology mediation in distance learning was achieved through
video links or videoconferencing (see Webster and Hackley 1997). Obviously, these
used to be very expensive processes since video links relied on telephone technology
for communicating video footage to learners. The less expensive and most common
means of technology mediation in distance learning was achieved through content-
based and simulator-based computer software. Currently, these three forms of
learning technology are applied in various proportions in distance learning; for
example both video and application software can be communicated via the Internet to
distant learners. The suitability of any technology for any learning process, however,
is normally determined by the goals of the learning process, the nature of the process,
the location and mobility of learners and, most significantly, the complex technical
considerations which do not permit the use of certain communication technologies by
learners in certain locations. The latter factor is epitomised in hospital environments
where the phobia of wireless local area networks (WLANS) interfering with medical
equipment exists among medical doctors and health administrators alike, especially in
the UK.

2.3.4.2  Learning Technology and Inscriptions

In the absence of internet connectivity, technology-mediated distance learning based
on learning software appears to be severely handicapped. But this is an oversimplified
judgement given that it is the motive of any learning activity which determines the
significance or supportiveness of any mediating technology (cf. Goodhue and
Thompson 1995).

The design of learning software is grounded on pedagogical principles to surrogate
the teachers’ instructions, support and scaffolding for learners. Leaming software

contain “inscriptions” (Akrich 1992, Akrich and Latour 1992, Hanseth and Monteiro
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1997) of instructors’ desired patterns of expected use by learners. Through
information infrastructure, instructors strive to make what they offer in any learning
process — instruction and facilitation — available to distant learners by inscribing their

desired learning scenarios into the technology.

“The scenario is inscribed into the system. The inscription includes programmes of
action for users, and it defines roles to be played by users and the system. In doing
this, the designer is also making implicit and explicit assumptions about the
competencies required by the users as well as by the system. (...) When a
programme of action is inscribed into a piece of technology, the technology becomes
an actor imposing it’s inscribed programme of action on its users” (Monteiro 2000,
p.77).

Instructors’ inscriptions in learning software — their patterns of expected use — can be
weak and flexible or strong and inflexible depending on implicit and explicit norms
emanating from the learning philosophy that is embodied in the motive of the learning
activity (see Engestrém 1987). A more constructive-oriented process will involve
flexible inscriptions whereas in a more objectivist-oriented process, instructors will

structure the pattern of use relatively strongly.

Distance learners’ perceptions of the strength of inscriptions are crucial in the
assessment of the efficacy of learning technology. The situated actions (Suchman
1987) and circumstantial demands in learmning actions may result in learners
manipulating learning technology in unanticipated ways. In other words, learners may
follow an “anti-programme” (Latour 1991). The technology use patterns of such
learners’ — “real users” — are a deviation from the designer’s “projected users”; and
therefore, in order to make an accurate evaluation of the efficacy of learning
technology, it is always necessary to oscillate back and forth “between the designer’s
projected user and the real user” (Akrich 1992, p.209).

2.3.4.3  Mediation by Portable ICTs

Recently, a new strain of technology-mediated distance learning has emerged from
conventional technology mediated learning due to the introduction of portable ICTs.
The potentiality of portable ICTs has been embraced into current TML research, and
it is not surprising that a whole special issue of the Journal of Computer Assisted

Learning was devoted to “Wireless and Portable technologies in Education.”'®

' See the Journal of Computer Assisted Learning. Volume 19, Issue 3, September 2003,
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Conventional technologies only supported learning in a limited fashion because of the
relative immobility of artefacts such as desktop personal computers; and therefore the
learning support offered by the artefact is confined to a particular location, time and
context. When the learner moves away from the artefact, he or she is left alone to
confront other situational, contextual and temporal learning challenges without the
support of the artefact. Portable ICTs are therefore potential learning support systems
because their portability allows easy handling and transportation by humans. Many of
the types (e.g. mobile phones, tablet PCs and PDAs) exhibit greater portability and
lightness thus creating possibilities for their carriage and use almost everywhere and

everytime to support learning.

The literature on the use of portable or wireless ICTs in education or leaming is
somehow divided on the facilitative or disruptive capabilities of these devices. For
example, while researchers like Roschelle (2003) tout the learning value of wireless
mobile devices, others (e.g. Sharples 2000a) argue that “[a] mobile learning device may
become a zone of conflict between teachers and learners, with both trying to wrest
control, not only of the physical device but also the opportunities it affords for managing
and monitoring learning.” (p.14). Furthermore, similar to Kleinrock’s prognosis of
effective mobile computing through anytime anywhere connectivity, Soloway et. al.
(2001) also prognosticated that mobile devices must be “ready-at-hand” — just like the

pencils, papers and calculators — to make a difference in the classroom.

However, it has to be said that unsurprisingly, existing mobile TML publications
largely focus on the impact of wireless technologies on communication and
collaboration through interaction among distance learners. Consistent with
mainstream portable ICT researchers, mobile TML researchers have largely dwelt on
mobile interaction services (Serensen et. al. 2002) of portable ICTs. Most of them
(e.g. Lundin and Magnusson 2003, DiGiano et. al. 2003, Ketamo 2003) have focused
their attention more on mobile interaction by distributed learners with wireless mobile
devices connected to a central server. This orientation is reflected in extensive usage
of the term ‘wireless’ as a synonym of or in combination with mobile to describe such
ICTs in most publications. One cannot criticize such researchers for their neglect of
mobile computational services (Serensen et. al. ibid.) because it is evident that they

aim at studying learning against the background of optimal information service
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capacities of portable ICTs. When sub-optimal information services — such as the
absence of wireless connectivity due to certain situational circumstances — can only be
obtained from portable ICTs in learning, the assessment of the efficacy of these
artefacts takes a different tack. Evaluation shifts from learning essentials such as
collaboration through portable ICTs towards other learning essentials such as
information processing, ease-of-use and perceived ease-of-use (Adams et. al. 1992),
the reconstruction of the artefact (Wartofsky 1979), the politics of technology use,
formative contexts (Ciborra and Lanzara 1994) and the negative capabilities (Keats

1973) experienced by the learners.

24 Chapter Summary
This chapter has presented a review of the literature on portable ICTs within the

context of various aspects of mobility. The discussions revealed the fundamentality of
human mobility as the substrate upon which all forms of mobility develop. The
mobility of humans and ICTs was placed within three main modalities — visiting,
wandering and travelling — to depict the complexities involved in the use of portable
ICTs. These complexities were analysed against the background of three fundamental
dimensions of mobility — space, time and context. The analysis revealed that portable
ICTs can diffuse spatial, temporal and contextual barriers based on the potential
mobile interaction and computing information services they offer. In harmony with
Goodhue and Thompson (1995), the task-technology fit — the inseparability of the
functionalities of portable ICTs and the activities they mediate — was identified as the
key to successful analysis of the efficacy of portable ICTs.

Furthermore, the problem of learning as understood from objectivist and subjectivist
perspectives was also reviewed under key theories of learning. The review began with
a placement of learning within a historical perspective from the cognitive
constructivist paradigm championed by influential authors such as Dewey and Piaget.
This led the way towards a presentation of the arguments of social constructivists who
claim that learning is inherently social. The sociality of learning implies physical and
psychological mediation of leamming which was espoused by Vygotsky. Physical and
tool mediation are implied in learning through communities of practice, and internal
and external information processing, which have also been discussed in sufficient

detail. Following this, the mediation principle of activity theory was used to analyse
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mediated WIL. Finally, the potentiality of portable ICTs as learning support tools are
assessed within the context of the literature on TML, serving as a challenge upon

which the objectives of this research are founded.

61



Chapter 3: Research Methodology

31 Introduction

This chapter tackles the how of the entire research effort. Presenting a detailed
methodology of a piece of research is crucial in terms of internal validity of its
outcomes. In particular, when the research is one that has very few preceding
examples, the methodological choices made become crucial in validating its findings.
I have already indicated that the development of the area of mobile computing in IS
research is in its rudimentary stages; moreover, work-integrated learning as a
contemporary form of learning is also an under-researched area (see Chapter 2).
Therefore, this chapter is aimed at disclosing the methodological decisions made and
the justifications underpinning those choices in the investigation. A methodology is a
viewpoint, a perspective that evinces the researcher’s outlook of the world in general

and the phenomenon under investigation in particular.

The first phase of this chapter is a presentation of the overall philosophy adopted in
approaching this research. This presentation begins with a brief explanation of
research philosophy, followed by an outline of the key attributes of the major research
philosophies — positivism and interpretivism — in Sub-sections 3.2.1 and 3.2.2
respecively. Next, in Sub-section 3.2.3, I justify my choice of philosophy with the
objectives of this study. Phase two follows thereafter with an outline of the details of
the research design in Section 3.3; this includes the strategy (3.3.1), type of evidence
(3.3.2), sources of data (3.3.3), and analytical techniques (3.3.4). In like manner, the
justifications for all the choices under the research design parameters are presented
and related to the research objectives and adopted philosophy of approach.

Concluding remarks concerning the chapter are given in Section 3.4.

3.2 Philosophy of Research Approach

The term ‘philosophy’ is an expression that is used to represent human attributes such
as belief, viewpoint, attitude, value and way of life. The way of life of a researcher is
directly associated with his or her perception of reality (ontology) and its relation to

knowledge (epistemology). The purpose of science is to build an understanding of the
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world based on a transition from perception towards knowledge — an inquisition
which relies on evidence towards the advancement of knowledge and the
establishment of scientific truth. This transition is expressed in simple terms as /
perceive and therefore I know. In research terms, philosophy of approach is therefore
understood as the way in which research is conducted — from the researcher’s initial
thoughts, through operationalisation of those thoughts, to the explanation of research
results. In other words, philosophy of approach to any research endeavour is the most
crucial as it underpins all other decisions and choices made in the operationalisation

of the research.

In western scientific thought, interpretivism and positivism are two major
philosophies of approach that have dominated scientific inquiry. Over the years,
interpretive and positive research have largely been perceived as polar, and therefore
interpretivists, for example, are usually labelled as antipositivists in certain disciplines
(Galliers 1991). Recently, critical research has emerged as a third philosophy. While
it has its quite outstanding attributes, it is usually seen as a quasi-interpretive
philosophy because critical researchers also share an interpretive viewpoint of the

world.

3.2.1 Ontology and Epistemology of Positivism

The positivist researcher sees reality as external in form and objective — reality is ‘out
there’. To him or her, reality is independent of the perception or mental state of the
observer. Based on these, positive research is usually grounded on hypotheses
concerning cause and effect laws about objective reality. The positivist’s usual
approach to inquiry is therefore governed by the avoidance of interference with the
phenomena under investigation. In other words, the underlying rule is the isolation of
the phenomena and a separation between the observer and the observed. Furthermore,
positivism implies a belief in the repeatability of observations upon which generalised

concepts and theories are developed.

This belief about reality translates into the idea that knowledge is based on objective
facts. To the positivist, facts in the world that establish scientific truth and falsity must
be independent of anyone’s attitudes, perceptions or feelings about them. In positive

research subjectivity is therefore ruled out completely; and knowledge is derived from
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deductive proof or deduction. Deduction begins with a universal truth or a “connected
view of a situation” (Dewey 1910, p.82) and works back towards the binding of
fragmentary details of empirical phenomena through tests, confirmations, refutations
and modifications with the aim of interpreting “isolated details into a unified

experience” (loc. cit.).

Positivism has achieved significant research success over the years particularly in the
natural and physical sciences (‘hard’ sciences); and in truth, it has been a very
dominant force in scientific inquiry. In fact there have been periods in time when
social and applied sciences (‘soft’ sciences) oriented towards positivism because
knowledge claims not grounded in positivist thought were simply dismissed as
ascientific and therefore invalid (Hirschheim 1985). Thus, it is not surprising to note
Wilhelm Wundt’s extraordinary attempts to ‘scientify’ psychology by aligning his
introspective psychological inquiry with the ‘hard’ sciences’ positivist philosophy.
Apparently, the success of positivism in the ‘hard’ sciences has manifested because of
the objective nature of phenomena that are subjected to investigation in the natural
and physical sciences. Phenomena like chemical elements, biological entities, and
physical matter, on their own, largely lend themselves for repeatability and isolation

when they are subjected to the scientist’s investigation.

Therefore, it can be said that the success of positivism in the physical and natural
sciences is attributable to the nature of the phenomena that characterise those
sciences, and not necessarily to the superficial ‘tidiness’ or objectivity of positivism.
This assertion is buttressed by the fact that where the phenomena under investigation
have not been natural and ‘hard’ but social and ‘soft’, positivism has been less
successful. In other words, in circumstances where subjective phenomena come under

investigation, positivism has been found wanting.

322 Ontology and Epistemology of Interpretivism
In interpretive research, the problem of the form or perception of reality is as

subjective as its knowledge. ‘Being’ is relative to the observer. The concept of social
reality implicitly incorporates the notion that reality is dependent on the feeling and
mental state of the observer. Stated differently, reality does not exist outside the

observer; rather, it is determined by the experiences, culture and other sociological

64



factors that have shaped the observer. The interpretive viewpoint of reality contrasts

with that of the positivist outlook.

The fundamental epistemological assumption of interpretivism is that knowledge is
socially constructed and based on subjective interpretation. The issue of subjective
interpretation has led many positivists to question the scientific essence of
interpretivism. If science aims at advancing knowledge — and hence generalised and
objective knowledge —, how can general theories be developed and consequently
validated? The problem of theory development, which is associated with an objective
undertone of verification, seems to contradict the subjective interpretation of
knowledge as a fundamental principle of interpretive research. However, the two-
tiered process of interpretive research — understanding and interpretation — explains

clearly the non-contradictoriness of its subjectivity and objectivity.

In the first tier, the interpretive researcher seeks to understand the world of the
research subject through data collection. It must be realised that subjective
interpretation is an attribute associated with understanding how the subjects make
sense of their world in their everyday lives and activities. This is important in the
sense of the fact that human beings are social cultural beings with varying belief
systems and interpretations. It would therefore be erroneous to equate the natural

world with the social world. Thus, it is very true that

“the world of nature, as explored by the natural scientist, does not ‘mean’ anything to
the molecules, atoms, and electrons therein. [However,] the observational field of the
social scientist ... has a specific meaning and relevance structure for the human
beings living, acting, and thinking therein.” (Shutz 1954, p.267).

Subjectivity in interpretive research is necessarily an attribute of understanding the

world.

The second tier is the interpretation of the data which has earlier been understood.
This is the stage of analysis of the data with objectified parameters established in
theories and concepts towards the development of scientific and general constructs,
models, concepts and theories. Compared with understanding at the concrete,
empirical level of the research, interpretation is sense-making at the abstract,

theoretical level using established verified hypothesis or principles.
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“The scientific constructs formed on the second level, in accordance with the
procedural rules valid for all empirical sciences, are objective ideal typical constructs
and, as such, of a different kind from those developed on the first level of common-
sense thinking which they have to supersede.” (Ibid., p.270).

Interpretations in themselves are therefore, part of the scientific knowledge being
investigated and are scientifically validated through scientific induction. Scientific
induction, according to Dewey (1910) refers to “all the processes by which the
observing and amassing of data are regulated with a view to facilitating the formation
of explanatory conceptions and theories.” (p.86). In other words, it is a process in
which the researcher proceeds from fragmentary and incoherent empirical details
through a gradual insertion of universal facts and their properties towards the

discovery of a coherent idea.

Interpretive research is embraced more in the social sciences and in the applied
sciences that concern themselves with humans. These domains represent the areas
where interpretivism has largely achieved its success. As Shutz’s has indicated, “the
human beings living, acting and thinking therein” within the field of observation of
the social scientist cannot be overlooked. In fact, they constitute the most important
aspect of all the phenomena under investigation by the social scientist. This is why
many IS researchers (e.g. Hirschheim 1985) have questioned the suitability of
positivism in IS research endeavours. IS, which is loosely defined as the study of the
teleological interaction between people and ICTs, is, without doubt, a social science
discipline. To analyse, design and manage this interaction, the IS researcher must
understand those humans who act on technology by adopting an interpretive

philosophy.

323 Justification for Choice of the Interpretive Philosophy

The study was founded on the interpretive philosophy of IS research; that is, an
interpretive epistemology and ontology were adopted to understand the nature of the
phenomena under study. Based on this, an understanding of the empirical data

collected was founded.

It is true, that we all interpret the world and construct realities from our subjective

interpretations. According to Klein and Myers (1999), research can be deemed
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interpretive “if it is assumed that our knowledge of reality is gained only through
social constructions such as language, consciousness, shared meanings, documents
and artefacts”. In a study of mobile computing in a distributed and work-integrated
learning environment, sociological, social psychological and contextual principles
become inevitable foundations. It is well known, at least in the European context, that
IS is an applied science — a “combination of two primary fields: computer science and
management, with a host of supporting disciplines e.g. psychology, sociology,
statistics, political science, economics, philosophy and mathematics” (Boland and
Hirschheim 1985). In IS, we are not only concerned with the design and development
of technological systems, we are also concerned with other aspects such as planning,

management, implementation, evaluation and maintenance of these systems.

Taking a closer look at these attributes, the human factor is as intrinsic as it is
pervading. IS research, by implication, is social science research that relies on
understanding based on social reality. The human perspective of understanding
technology use therefore has to be necessarily premised on Weber’s (1897)

“subjective interpretation”. In this regard, I am inspired by Alfred Shutz:

“The primary goal of the social sciences is to obtain organised knowledge of social
reality. By the term ‘social reality’, I wish to be understood the sum total of objects
and occurrences within the social cultural world as experienced by the common-
sense thinking of men living their daily lives among their fellow-men, connected
with them in manifold relations of interaction” (Shutz 1954, p.261).

He further deciphered Weber’s subjective interpretation

“... as the experiential form of common-sense knowledge of human affairs, as an

epistemological problem, and as a method peculiar to the social sciences” (ibid,

p.265).
The high degree of subjectivity inherent in human cognition, people's cultural
orientation which gives meaning to their perceptions, and the contextual and situated
interpretations of actions and activities in practice are revelations that point to the
inter-subjectivity of understandings immanent in this study. The aim to understand
work-integrated learning within the context of mobility through the meanings
professionals assign to their activities and information processing actions requires the
adoption of interpretive assumptions and methods. Furthermore, the aspiration to gain
an insight into the way these professional learners construe, conceptualise and

understand their computing with portable ICTs within their activities make the
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examination of their social reality and interpretive meanings important (Bredo and
Freinberg 1982a). Drawing on the work of Walsham and Waema (1994), interpretive
assumptions in IS research are aimed at producing an understanding of the context of
the information system, and the process whereby the system influences and is

influenced by the context.

The aim of the study rejects positivist and critical research approaches to the
investigation. The nature of this task does not favour a positivist philosophy of testing
hypotheses through controlled experiments and statistical analysis (Kaplan and
Duchon 1988). Neither does the tenet of critical research philosophy (e.g. Chua 1986)
fall within the criteria required for unpacking the desired understanding.

Together, the ontological and epistemological foundations of the interpretivist
philosophy provided the basis of understanding of the key issues and for theory
development in this study. In conducting the study, I was careful not to base my
understanding of technology use by the medical professionals on existing
formulations and conceptualisations; rather, the data collected were understood within
their context of emergence. That is, weight was placed on how their perceptions
shaped their understanding, motives, goals within the conditions in which they

performed computing actions.

The study was guided by the philosophical assumptions of Activity Theory (AT)
adopted from the works of Vygotsky and Leont’ev, and applied lately to learning by
Engestrom (see Chapter 4 for a detailed discussion of AT).

33 Research Design

33.1 Action Research Strategy
Based on the aims of this research, vis-a-vis the interpretive philosophical stands

taken and explained above, it was imperative to adopt an investigative strategy that
would enable sufficient and rich insight into the empirical phenomena. Initially, I was
oriented towards studying a particular case of mobile technology use in-depth to
unearth the complexities involved. In the case study, I was aiming at the examination
of the problem in its real-life context. According to Yin (1981, 1984), studying a
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