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Abstract

Mobile technology has the potential to connect the mobile knowledge worker
(MKW) to information sources which will support their decision making. Many
researchers in the fields of innovation adoption and human computer interaction
advocate that the development of support technology (such as mobile technology)
should be initiated with an understanding of the end user that is based on current
work practices, in order to support acceptance and adoption.

The object of this research is to describe the existing information system used by
mobile knowledge workers (MKWs).

The assessment of the existing information system of MKWs under examination in
this research goes beyond the identification of data and the technical means of data
supply. A holistic view of the information system is applied to take into
consideration both the existing sources of information which assist in decision
making and the interaction and/or access made by the user (MKW) with such
systems.

An interpretive philosophical approach was taken via an empirical study of mobile
workers in three different contexts. The empirical research resulted in the
development of three case studies: Doctors working on ward rounds, Reporters
working in the field and construction site workers operating on building sites. The
case studies were executed in two rounds, the first round being focussed on the
Doctors and Reporters, and the second being a main case study which examined the
work practices of construction site workers. Consideration of these MKWs was
developed using semi-structured interviews and interpreted through the lens of
Activity Theory.

The resulting framework adapted from Activity Theory identifies technical, social
and environmental factors which influence the way mobile knowledge workers
interact with information sources. Of particular note is the identification of a
previously overlooked information source which sits outside the organisation: that of
the Contributor. Another significant finding is the preference for information
provided by Collaborators over information supplied by information tools. The
information provided by Collaborators was preferred as it was subject to the
application of Collaborators’ knowledge to the situational context.
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Chapter 1 Introduction

This thesis is concerned with developing an understanding of the information system
used by mobile knowledge workers. This chapter provides a research overview and
defines the scope of the study. The research question, objectives and methodology
will be outlined, and the key contributions that will be provided as a result of this
thesis will be discussed. To enable the reader to better understand the topic, key

terms will be identified and the structure of the thesis illustrated.

1.1 Research Overview

Mobile technology, for the purpose of this thesis, is defined as any portable
electronic device (preferably wireless-enabled) which offers support to the mobile
worker. Examples include mobile phones, netbooks, laptops, personal digital

assistants, GPS devices (such as Tom-Toms) and smart phones.

The mobile knowledge worker (MKW) for the purpose of this thesis is any worker
who is required to work in a mobile sense (away from a traditional office) and who

makes decisions using their knowledge.

Mobile technology potentially affords support for on the spot decision making by a
MKW. That is, the mobile device potentially extends the information system,
allowing access to data any time, anywhere. Portable technologies however, are not
without their challenges. Much research has been undertaken in the area of
technology development aimed at improving specific features of mobile Tools (see
Chapter 2); however, adoption of such technologies continues to be relatively

limited.



Barriers to mobile technology identified by previous research include both physical
and social aspects. Researchers from a variety of contemporary technology adoption
and development schools of thought have identified the need to understand the ‘end
user’ and the way he or she currently carries out their work as an initial step in
technology development. My research addresses the identification and description of
the information system, specifically the information sources and phenomenon of

interaction, which currently exist for a variety of MKWs.

1.2 Scope of Study

The following industry workers were identified and studied.

e Doctors (Doctors) undertaking ward rounds in both Singapore and Australia

e Newspaper Reporters (Reporters) in a major weekly Sydney newspaper
publication.

e Construction Site Workers on two substantial construction projects, as well

as a selection of consultants such as architects

This research is only concerned with developing a description of the existing
information system of the MKW. The type of mobile device is not the concern of

this study but will potentially be a prime consideration in further research.

1.3 Research Question

My research interest originally concerned the question,What are the barriers to the
adoption of mobile technology by the MKW?’ After considering the literature
review, however, a matured view of innovation development (and mobile
technology development) that accounts for acceptance led to revision of the research

questions as outlined below.



The research questions subsequently chosen are, ‘What are the major sources of
information which comprise the information system for the MKW? How does the

MKW’s interaction with the information system affect his or her work?’

1.4 Research Objectives

The main objective of this study is to discover the sources of information for the
MKW and develop a framework which describes both these sources and the forces
governing interaction. It is hoped that through the identification of the information
sources currently used by the MKW that mobile technology developers will be
empowered to improve the integration of these useful devices into workers’

everyday activities.

1.5 Methodology

The research methodology in this research is qualitative, and is determined by the
research questions. The research is undertaken in two stages. The first stage consists
of 2 interpretive case studies describing the MKW, their information system and
their interaction with that system. These case studies are interpreted with the
assistance of the Activity Theory framework. The second stage develops a third case
study consisting of 2 major construction projects which are interpreted using an

evolved framework based on Activity Theory, as applied in stage 1.

1.6 Research Impact and Significance

The study attempts to identify the existing information systems used by three groups

of MKWs. The research resulted in the development of a framework which



describes the information sources as well as social and physical constraints which
influence (encourage or discourage) interaction with these sources. This model can
be applied by any organisation that is attempting to introduce mobile devices to their
mobile knowledge workforce. The social impact of mobile devices in the work

context is also considered.

It is hoped that the model will trigger further useful research on the adoption and
development of mobile devices which will assist decision making by mobile

knowledge workers.

1.7 Thesis Structure

This section provides an overview of the thesis structure and content.

Chapter 2

This chapter starts by defining the qualities of the research focus, the Mobile
Knowledge Worker (MKW). An exploration of research previously undertaken
research in this area is made through a literature review. A determination of the need
to identify the existing information system by the MKW is made. Noting previous
research, it is found that issues surrounding the adoption and development of
technology potentially stem from physical as well as social concerns, which leads to

the consideration of interpreting data from the perspective of Activity Theory.

Chapter 3

Chapter 3 considers Activity Theory as a lens through which the case studies can be

interpreted. This chapter is a literature review of Activity Theory.

Chapter 4



This chapter outlines the qualitative research methodology used and starts with a
discussion of the theoretical epistemology of interpretive research dealing with
establishing trends in human behaviour. The research is conducted in two phases.
Exploratory case studies based on interviews are developed and two categories of
MKWs are examined. Following the initial analysis of the two case studies, a
framework based on Activity Theory is introduced and employed to assist in the
interpretation of the third case study. The use of exploratory interviews as a

satisfactory data source tool is also considered.

Chapter §

This chapter develops an understanding of MKWs and their information system
through the interpretation of data from two case studies. The first case study
considers the work of Doctors as they carry out their ward rounds and then applies
this framework of description to the second, the Reporters case study. A comparison
is made among the case studies and the Activity Theory Framework is adjusted to

describe the information system of the MKW.

Chapter 6

Chapter 6 describes the final phase of the research: a major case study of two large
scale construction sites. The decision making and the information system of the case
study subjects is interpreted through the use of the developed Activity Theory model
from the previous chapter. A model of the information system describing the

decision making is then finalised.

Chapter 7

In the final chapter the findings of my research are summarised and the implications

for both theory and practice are outlined. The developed Activity Theory model for



mobile workers is reviewed, showing the interactive effect on various components of
the information systems. The limitations of the research are discussed, and the

potential for future research is described.

The diagram below (Figure 1.1) outlines the structure of this thesis and provides a

clear indication of the stages of research.

| Chapter 1° Introduction

i

Literature Review

Chapter 2. MKW and mohile technology adoption Chapter 3. Activity Theory
Definition of the MKVY and review of adoption of mobile technology including Overview af Activity Theory

the exploration of general innovation adoption

1
Chapter 4. Methodology

Overview of qualitative research methodology - interpretive case studies

!

Pilot Case Studies
Chapter 5 — Part 1: Chapter 5 — Part 2: Chapter & — Part 3:
Doctors Reporters Discussion Pilot Case Studies
Presentation of results, Presentation of results, Comhined analysis and discussion
analysis and discussion of analysis and discussion of of Reporter and Doctor case
the Doctors case study the Reporters case study studies

Chapter 6. Major Case Study
The Construction Site

Enhancernent of information system of the MKW and presentation of final framework
‘
L Chapter 7. Summary of Research

Figure 1.1: Summary of Research

A final note on presentation: direct quotes by interviewees will be presented in

italics, to distinguish them from quotations from published research.



1.8 Conclusion

This chapter has presented the research questions and an outline of the thesis
structure and chapter content. The next chapter considers the subject of this research,
the MKW. A review of the literature in the area of adoption and use of innovations,
including mobile technology, is considered. An examination of the requirements of

the information system (and the decision support it offers) is made.



Chapter 2 — Literature Review: MKW and Mobile
Technology Adoption

The value of any particular information technology can be determined only with
reference to the social context in which it is used and, more precisely, with reference
to those who use it...It is not just that people have difficulty accepting information
technology in a social setting because their interactions are loosely structured. We
know that people will treat computers and media as if they were people.
Consequently, they superimpose social expectations on technological interactions.

(Coiera, 2000, p.277)

2.1 Introduction

This chapter defines the parameters of my research and reviews previous research
undertaken in this area through the appraisal of associated literature. 1 initiate the
chapter by defining the Mobile Knowledge Worker (MKW). The information
system of these workers affords support for decision making, and through the use of
mobile devices the MWK’s information system may be improved. (Lehman, Prasad

& Scornavacca, 2008).

The adoption and integration of a new technology by a worker are subject to barriers
in several forms. This is represented through the large quantity of research in the
concept of innovation adoption. In reflecting on the topic of adoption, I consider
existing theories of adoption such as the Technology Adoption Model (Davis, 1989)
and Diffusion of Innovation Theory (Rogers, 2003).

With much of the research reviewed, the perspective on the introduction of an
innovation is that it will bring benefit to the individual user or organisation. One

issue with the adoption of an innovation (such as mobile technology) is that its



introduction may inadvertently produce a negative effect on the work of the MKW.
That is, the introduction of a new technology will potentially change the way work is
done and could interfere with ‘invisible work” which makes the work process less
productive, creating a challenge for adoption. The interference by new work
processes upon an incumbent process prompted by the introduction of a new
technology is noted by several researchers such as Suchman (1995), Star and Strauss
(1999) and Nardi and Engestrom (1999). These researchers note that because
‘invisible work’ is not easily identifiable it is often overlooked in the development of
innovations. An example of invisible work is informal work (Nardi and Engestrom,
1999) which is not part of the job description of any one individual’s job but which

substantially contributes to the collective work of an organization.

This chapter sets out to identify the need to map the existing Information System of
the MKW in a much broader sense than just the data used. The way information is
used (the work of MKWs) needs to be considered. The environment in which the
MKW operates is dynamic, adding another Icvel of complexity to the way these
workers operate. Through the holistic representation of the MKWSs’ information
system (including the way they work), developers of technology are better able to
view how MKWs operate and better identify the information needs with which
mobile technology can assist. Activity Theory offers a framework that can be used

as a lens through which to examine and represent the work of the MKWs.

2.2 The Mobile Knowledge Worker

In the traditional office context, the work environment is configured by workers to
optimise access to resources to assist in their decision making. Tools are reference
books and paper documents, computer stored electronic files including local and
Internet accessible server records, and even the orientation of team members’ desks

is geared to support the work process. (Perry et al., 2001)



To varying degrees, however, many workers are currently required to operate in a
mobile sense, away from their traditional office and information resources. That is,
as a requirement of their normal work, the mobile worker operates away from an

office. Physically, their work takes them to different spatial locations.

Luff and Heath (1998) examined the concept of mobility with regards to
collaboration and established three categories of mobility. Micro-mobility describes
the way in which an artefact is subject to movement and manipulation in
collaborative work. Local mobility is the movement of workers around a local
domain, such as moving between different offices in a building. The final
classification that they describe is ‘remote mobility’, which is characterised by the
movement of the worker around or between different physical locations in the course

of their daily work.

Some remote mobile workers will only be required to pass on or collect information
(for example, meter rcaders who record data at private premises). Another group of
mobile workers consists of typical office workers operating from a home office. In
this situation these workers will reproduce or have access to the resources of their

office.

A subset of these mobile workers will be required to perform some decision making
to produce their work outcomes. Examples of this group of mobile worker include
Doctors who diagnose patient conditions or administer treatment to patients while on
ward rounds; Foremen on construction sites directing tradesmen in their building

work; and Reporters producing stories while in the field.

Such classes of mobile workers who are required to analyse and apply their
knowledge correspond to the concept of knowledge workers as described by
Drucker (1993). According to Drucker, a key feature of a knowledge worker is their

ability to acquire and apply theoretical and analytical knowledge in their work.



Davis (2002) further noted that an important component of work by knowledge
workers is the accessing of data in order to apply their knowledge work. ‘In doing
work, knowledge workers access data, use knowledge, employ mental models, and
apply significant concentration and attention’ (p.68). Knowledge workers operating
in a remote mobile manner acquire data from the work environment in which they
are working. While moving through their dynamic, ever-changing environment, they

gather data and apply their knowledge.

Jaffer (1998) characterised the knowledge worker as a problem solver typically
operating in a complex work environment. Knowledge workers possess specific
knowledge which they apply in their work activities to get tasks done (Davis, 2002;
Hammer, Leonard & Davenport, 2004).

The group of remote mobile workers who engage in analysing situations to gather
data, apply their knowledge and make decisions in the course of their work are

classified as Mobile Knowledge Workers (MKWs) and are the focus of this research.

2.3 Assisting Mobile Knowledge Work with Information Access

Although knowledge workers are characterised by their ability to apply their
knowledge to work situations, the work environment for the MKW is characterised
by the isolation from information resources which causes potential problems for
accurate decision making and creates the possibility for costly mistakes Perry et al.
(2001) notes the difference in terms of access to information (often described as

decision support) between office based workers and mobile workers.

When people work in an office, they have greater familiarity and certainty about the
environment and resources (i.e., technologies, information, documents and people)
available to them...they know how to find what they need to perform the job at

hand...whereas mobile workers do not have access to colleagues or knowledge of



who to seek to get support...mobile workers have less control over their
environment and therefore the way they manage their work. (Perry et al., 2001,

p.324)

As noted, the complexity of the knowledge work of the MKW is further increased
with the ever-changing physical environment (Sorensen & Al-Taitoon, 2008). The
decision making of mobile workers can potentially be assisted by access to pertinent,
up-to-date information. The development of innovations such as smart cell phones,
personal digital assistants and laptops (Gebauer, 2008) hypothetically allows
workers who are required to be mobile and away from their offices, access to
information on demand while operating in the field. The use of mobile devices has
the potential to provide improved communication support for mobile workers,
anywhere, any time (Jarvenpaa, 2005). Davis (2002) highlights the potential

usefulness of mobile technology for the MKW:

A dramatic increase in access to data and computing by knowledge workers can be
achieved technically by mobile computing devices... The technologies release
knowledge work from the constraints of a fixed office location and fixed office
hours. Knowledge workers can work with full access to communication, data, and

computing from any location at any time. (Davis, 2002, p.67)

Consider the Foreman working on a construction site as an illustration of this
situation. Mobility is an essential component of a construction Foreman’s work as he
needs to move between the site office and the construction site itself. On larger
projects there are also several points around the site at which work is being done and
which also require the supervision of the Foreman. A model of the information
system created by a construction site has been described by Er and Kay (2003) and
illustrates that the central store of information is in the office (head or site offices)

and not where the Foreman is working (the construction interface).



Head Office @

Site Office

Construction Interface

Figure 2.1: Illustration of information stores in the construction industry (Er and Kay, 2003)

Problems materialise as the Foreman moves around the site and through the various
work areas. These problems often require the Foreman to make on the spot decisions
— decisions which are usually made without access to information pertinent to the
decision making process, as they do not have time to return to the office. The
decisions they make, therefore, are potentially based upon inaccurate or inadequate
information. A study by Bowden and Thorpe (2002) found that 65% (almost two
thirds) of all re-work on construction projects was due to the lack of accurate

information available to the Foreman on site.

The possibility of using mobile technology to allow Foremen real time access to
information as they move around a construction job has been proposed by a number
of other researchers (Arnold & Klugman, 2003; Brodie & Perry, 2001; Perry et al.,

2001; Sun & Howard, 2004) as a possible solution to the information deficiency.



The development of mobile technologies such as the laptop, handheld computers
(such as personal digital assistants, or PDAs) and communication devices like the
Blackberry, with increased memory and wireless-Internet access, potentially provide
the Foreman with many of the information resources that are available in the site
office. As noted by Lehman, Prasad and Scornavacca (2008), mobile applications in
business have the ability to provide better efficiency and performance, and generate

an important source of competitive advantage.

2.4 Adoption Challenged

Mobile information technology offers workers ‘boundary free interaction’, the
ability to engage in their dynamic work environments while at the same time
providing mediation from their traditional office support (Sorensen & Al-Taitoon,
2008). Despite the potential value offered, the utilisation of mobile technologies to
date has had surprisingly little impact on the way in which Foremen operate on site.
Sun and Howard (2004) discuss the potential which mobile technology could afford
knowledge workers on construction sites, however, they also acknowledge the

resistance to change encountered.

Some researchers such as Cristensen and Raynor (2003) believe that the eventual
success of an innovation is dependent upon the innovation itself and whether it is
‘sustained’ or ‘disruptive’ in nature. A sustained innovation is one which is based
around improving the performance of a product to satisfy ‘high-end’ customers. In
our case. this would be the improvement in access to information or the

improvement of the information system for the MKW.

A disruptive innovation is one which is not aimed at improving performance and is
often not as good as existing products. Disruptive innovations are nevertheless
simpler, more convenient, and cheaper. A disruptive innovation is aimed at the large

majority of users or ‘low end’ users who typically are happy with the abilities of the
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incumbent product and who make up the large majority of the user group. The
disruptive technology is able to make an impression on the existing market of users
through its cost, simple nature and convenience. Once a disruptive innovation has
gained an audience, it goes into an improvement cycle and eventually replaces the

incumbent product (information system) (Cristensen & Raynor, 2003).

According to Cristensen and Raynor (2003) the production of technology which is
cheaper, simpler and more convenient should improve the acceptance of an
innovation. Mobile technology offers the mobile knowledge worker improved
convenience (offering access to information anywhere, any time) and the large
investment in the development of mobile Tools should improve the cost and

efficiency of these tools.

The incorporation of mobile technology is slow despite the substantial investment by
many industries in developing mobile-capable applications. In research into mobile
technology for nursing staff, Li, Chang, Hung and Fu (2005) noted that just because
such technology exists and has the potential to assist work does not necessarily
equate to adoption. Further, researchers such as Hoang et al. (2008), Carlsson et al.
(2005), Ng-Kruelle (2003), Van Akkeren and Harker (2003), and Beulen and Strang
(2002) noted the large investment that corporations allocate to purchasing and
setting up infrastructure to support mobile technology to allow support for work
anywhere, any time, but despite this investment, acceptance and use has not caught

up with expectations.

2.4.1 Investment in Mobile Technology Development

There has been much research into the technical development, performance and
limitations of mobile technology (Helal et al., 1999; Sengodan, Smith & Abou-Rizk,
2000; Kapoor et al., 2001; Bigioi, Susanu & Corcoran, 2001; Grundy, Wangand &
Hosking, 2001; Lim et al., 2001; Dustdar & Gall, 2002; Kirda et al., 2002;
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Rodriguez et al.,, 2006; Sauter, 2006; Chao et al., 2007). Many technological
considerations of mobile technology are aimed directly at improving or developing

the functionality and capabilities of the technology.

Research investment includes the examination of such mobile technology
developments as the evolution of different types of mobile devices and the features
they offer the user. These include network architecture, software support
requirements, such as web-based applications, interoperability, standards and

wireless protocols such as Bluetooth, optimising mobile networks and so on.

Perry et al. writes that even in 2001 there was a large amount of research into the
physical and technical attributes of mobile technology. These authors noted that
‘much of the research on mobility has dealt with issues such as limited battery life,
unreliable network connections, varying channel coding, volatile access points, risk

of data loss, portability, and location discovery’ (Perry et al., 2001, p.327).

Individual technology companies commit substantial resources to the research and
development of mobile technology (Beulen & Strang, 2002). This input by industry
to technology development is further emphasised by Nokia, a leader in the field of

mobile phone technology, which reported:

As of April 1, 2007, we had R&D centers in 11 countries and employed 14,500
people in research and development, representing approximately 32% of Nokia’s
total workforce. R&D expenses totaled EUR 3,9 billion in 2006, representing 9,5%
of Nokia’s net sales in 2006 (Nokia, 2008)

As noted above, much capital has been expended on developing mobile technology,
yet these improvements are not a guarantee that they will be adopted by users.

Davenport (1997) observed that:



We spend a great deal on systems solutions that don't provide the right information,
or don't get used. We assume that an information management solution is finished
when the technology has been implemented - if it ever gets implemented. The
overemphasis on technology eventually even reflects poorly on technology itself,
because non-technologists assume that their inability to get the information they

want is due to inadequate equipment. (Davenport, 1997, p.24)

The performance limitations associated with currently existing mobile technology to
assist the mobile worker influences the adoptability of a piece of technology,
although these factors are not the only barriers to adoption. Beulen and Streng (2002)
noted that technical difficulties associated with an introduced mobile technology are
compensated for, and the innovation can be adapted by users to fit the environment
in which it is implemented. In other words, the technical features of mobile devices
are not the only limitation of the adoptability as these limitations are compensated

for by users.

2.4.2 Mobile Phones and Success

Mobile phones have become ubiquitous in not just work but everyday life. Ling
(2004) noted the successful adoption of mobile phones into work and everyday life,
observing that such attributes as the low cost associated with owning and using a
mobile have contributed to its widespread appeal. He also emphasised the
significance of social influences in the success of mobile phone adoption. The
mobile phone affords users flexibility in the coordination of social interaction, such
as the ability to arrange and make plans on the run, even when en route to a meeting.
In pre-mobile phone days, people would be incommunicado and therefore restricted

in their ability to alter plans.

The mobile phone has evolved into a multifunction handset, integrating capabilities

such as SMS, picture taking, radio, Internet access, navigational tools, email and
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data capabilities usually associated with computers, as well as having conventional
conversational features (DeVries, 2005; Sorensen & Al-Taitoon, 2008; Kellerman,

2006).

Despite this functionality, Sorensen and Al-Taitoon (2008) notes that it is still
unclear whether the mobile phone will replace the diverged capabilities (non-

conversational features) into useful work, like assisting with decision making.

2.5 Reflection on Limited Adoption of Mobile Technology

Despite the substantial investment in the development of mobile devices for the
support of work (the potential to use mobile technology by mobile workers to
interface with existing office based information systems), many researchers

highlight the existence of ongoing barriers to the adoption of such technology.

Anderson (2007) noted several such barriers to the adoption of technology. These
include such constraints as: costs associated with the introduction of the innovation;
security and privacy associated with the storage and transfer of sensitive data; and
interoperability issues such as standardisation of data. Pousttchi and Thurnher (2007)
further found a barrier to the adoption of mobile technology in its integration with

legacy systems which are designed for stationary IT.

While I agree that these issues may constrain the consideration or adoption of an
innovation such as mobile technology, they are issues which are at the forefront of
mobile technology investment in which much research and development is
concentrated. This technology development already provides solutions to
interoperability and security, therefore in theory, the functionality required to deliver
support for the MKW already exists. The concerns associated with cost will always

be an issue and are a function of production research (reducing the cost of



production). Technical areas such as functionality and issues associated with

production costs are outside the concern of this thesis.

There has been substantial research in the area of innovation which has resulted in
the production of several theories relating to adoption. The following section

contains a review of the literature in the area of innovation and adoption.

Innovation and technology are frequently referred to in a similar manner in much of
the literature. An ‘innovation’ can mean the introduction of a change which brings
some advantage over an existing product or service, whether it is a new, more
efficient way of doing things, the production of a new, more appealing or saleable
product, or the introduction of a new technology. For the purpose of this thesis, 1
define an innovation as the introduction of a new technology which is the source of
change and has the potential to afford a benefit over the existing system. This
innovation may be the automation of a process, or it may replace an existing piece of

technology.

Researchers such as van Biljon and Kotze (2007) and Beulen and Streng (2002)
have noted that much research has previously been applied to the concept of
technology adoption, resulting in the formation of well-tested theories such as
Davis’s (1989) Technology Adoption Model (TAM) and Rogers’ (1983) Diffusion
of Innovation Theory (DOI). Such theories ‘could contribute towards anticipating
future needs in a complex ever-evolving scenario’ (Van Biljon and Kotze, p.152),
thus making salient the barriers to adoption of mobile technology. These

impediments are social in nature as opposed to technical.
There are several theories which address the issue of user acceptance of technology.

Venkatesh et al. (2003) reviewed research in this area and identified eight prominent

models of individual technology acceptance. These models are outlined in Table 2.1.
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Theory Core Definitions

Constructs
Theory of Reasoned Action (TRA)
Drawn from social psychology, TRA is one | Attitude “an individual’s positive or negative
of the most fundamental and influential | toward feelings(evaluative affect) about
theories of human behavior (see Shepard et | behavior performing  the target behavior”
al. 1988 for a review). Davis et al. (1989) (Fishbein and Ajzen 1975, p.216)
applied TRA to individual acceptance of
technology and found that the variance | Subjective “the person’s perception that most
explained was largely consistent with | norm people who are important to him think
studies that had employed TRA in the he should or should not perform the
context of other behavior behavior in question” (Fishbein and

Ajzen 1975, p.302)

Technology Adoption Model (TAM)
TAM is tailored to IS contexts, and was | Perceived “the degree to which a person believes
designed to predict information technology | usefulness that using a particular system would

acceptance and usage on the job. Unlike
TRA, the final conceptualization of TAM
excludes the attitude construct in order to

better explain intentional parsimoniously.

Perceived ease

enhance his or her job performance”

(Davis 1989, p. 320)

“the degree to which a person believes

TAM2 extended TAM by including | of use that using a particular system would be
subjective norm as an additional predictor of free of effort” (Davis 1989, p. 320)
intention in the case of mandatory settings

(Venkatesh and Davis 2000). TAM has been | Subjective Adapted from TRA/TPB. Included in
widely applied to a diverse set of | norm TAM?2 only.

technologies and users.

Motivational Model (MM)

A significant body of research in psychology | Extrinsic The perception that users will want to
has supported general motivation theory as | motivation perform an activity “because it is
an explanation for behavior. Several studies perceived to be instrumental in
have examined motivational theory and achieving valued outcomes that are
adapted it for specific contexts. Vallerand distinct from the activity itself, such as
(1997) presents an excellent review of the improved job performance, pay or
fundamental tenets of this theoretical base. promotion (Davis et al. 1992, p. 112)
Within the information system domain,

Davis et al. (1992) applied motivational | Intrinsic The perception that users will want to

20




theory to understand new technology
adoption and use (see also Venkatesh and

Speier 1999)

motivation

perform an activity “for no apparent
reinforcement other than the process of
performing the activity per se” (Davis

etal. 1992, p. 112)

Theory of Planned Behavior (TPB)

TPB extended TRA by adding the construct
of perceived behavior control. In TPB,
perceived behavior control is theorized to be
an additional determinant of intention and
behavior. Ajzen (1991) presented a review
of several studies that successfully used TPB
to predict intention and behavior in a wide

variety of settings. TPB has been

successfully applied to the understanding of

individual acceptance and usage of many
different technologies (Harrison et al. 1997;
Mathicson 1991; Taylor and Todd 1995b).

A related model is the Decomposed Theory

of Planned Behavior (DTPB). In terms of

predicting intention, DTPB is identical to
TPB. In contrast to TPB but similar to TAM,
DTPB “decomposes” attitude, subjective
norm, and perceived behavioral control into
the underlying belief structure within

technology adoption context.

Attitude
towards

behavior

Subjective

norm

Perceived
behavioral

control

Adapted from TRA

Adapted from TRA

“the perceived ease or difficulty of
performing the behavior” (Ajzen 1991,
p.188). In the context of IS research,
“perceptions of internal and external
constraints on behavior” (Taylor and

Todd 1995b, p.149)

Combined TAM and TPB (C-TAM-TPB)

This model combines the predictors of TPB
with perceived usefulness from TAM to
provide a hybrid model (Taylor and Todd
1995a)

Attitude
toward

behavior

Subjective

norm

Perceived
behavioral

control

Adapted from TRA/TPB

Adapted from TRA/TPB

Adapted from TRA/TPB
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Perceived

usefulness

Adapted from TAM

Model of PC Utilization (MPCU)

Derived largely from Triandis® (1977)
theory of human behavior, this model
presents a competing perspective to that
proposed by TRA and TPB. Thompson et al.
(1991) adapted and refined Triandis’ model
for IS contexts and used the model to predict
PC utilization. However, the nature of the
model makes it particularly suited to predict
individual acceptance and use of a range of
information technologies. Thompson et al.
(1991) sought to predict usage behavior
rather than intention; however, in keeping
with the theories roots, the current research
will examine the effect of these determinants
on intention. Also, such an examination is
important to ensure a fair comparison of the

different models.

Job-fit

Complexity

Long-term

consequences

Affect towards

use

Social factors

Facilitating

conditions

“the extent to which an individual
believes that usage (a technology) can
enhance the performance of his or her

job” (Thompson et al. 1991, p.129)

Based on Rogers and Shoemaker
(1971), “the degree to which an
innovation is perceived as relatively

difficult to wunderstand and use

(Thompson et al. 1991, p.129)

“Outcomes that have a pay-off in the

future” (Thompson ct al. 1991, p.129)

Based on Triadis, affect toward use is
“feeling joy, elation, or pleasure, or
depression, disgust, displeasure, or hate
associated by an individual with a
particular act” (Thompson et al. 1991,

p.127)

Derived from Triadis, social factors are
“the individual’s internalization of the
reference group’s subjective culture,
and specific interpersonal agreements
that the individual has made with
others, in specific social situations.”

(Thompson et al. 1991, p.126)

Objective factors in the environment
that observers agree make an act easy to

accomplish. For example, returning
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items purchased online is facilitated
when no fee is charged to return the
item. In an IS context, “provision of
support for users of PCs may be one
type of facilitating condition that can
utilization”

influence system

(Thompson et al. 1991, p.126)

Innovation Diffusion Theory (IDT)

Grounded in sociology, IDT (Rogers 1995)
has been used since the 1960s to study a
variety of innovation, ranging from
agricultural tools to organizational behavior
(Tornatzky and Klein 1982). Within
information systems, Moore and Benbasat
(1991) adapted the
innovations presented in Rogers and refined
a set of constructs that could be used to
study individual technology acceptance.
Moore and Benbasat (1996) found support
for the predictive validity of these
innovation characteristics (see also Agarwal
and Prasad 1997, 1998; Karachanna et al.

1999; Plouffe et al. 2001).

characteristics  of

Relative

advantage

Ease of use

Image

Visibility

Compatibility

Results

demonstrability

“the degree to which an innovation is

perceived as being better than its
precursor” (Moore and Benbasat 1991,

p-195)

“the degree to which an innovation is
perceived as being difficult to use”
(Moore and Benbasat 1991, p.195)

“the degrece to which use of an

innovation is perceived to enhance
one’s image or status in one’s social
system” (Moore and Benbasat 1991,

p.195)

The degree to which one can see others
using the system in the organization
(adapted from Moore and Benbasat

1991)

“the degree to which an innovation is

perceived as being consistent with
existing values, needs, and past
experiences of potential adopters”

(Moore and Benbasat 1991, p.195)

“the tangibility of the results of using

the  innovation, including their

23




observability and

(Moore and Benbasat 1991, p.203)

communicability”

Voluntariness “the degree to which use of the
of use innovation is perceived as being
voluntary, or free of will” (Moore and
Benbasat 1991, p.195)
Social Cognitive Theory (SCT)
One of the most powerful theories of human | Outcome The performance-related consequences

behavior is social cognitive theory (see
1986).
(1995b) applied and extended SCT to the

Bandura Compeau and Higgins
context of computer utilisation (see also
Compeau et al. 1999); while Compeau and
Higgins (1995a) also employed SCT, it was
to study the performance and thus is outside
the goal of the current research. Compeau
and Higgins (1995b) model  studied
computer use but the nature of the model
and the underlying thcory allow it to be
and use of

extended to acceptance

information technology in general. The
original model of Compeau and Higgins
(1995b) used usage as a dependent variable
but in keeping with the spirit of predicting
individual acceptance, we will examine the
predictive validity of the model in the

context of intention and usage to allow a fair

comparison of the models.

expectations —

performance

Outcome
expectations —

personal

Self-efficiency

Affect

Anxiety

of  the behavior. Specifically,
performance expectations deals with
job-related outcomes

Higgins (1995b)

Compeau and

The personal consequences of behavior.
Specifically, person expectations deal
with the individual esteem and sense of
accomplishment Compeau and Higgins

(1995b)

Judgment of one’s ability to use a

technology computer)  to

(e.g.

accomplish a particular job or task

An individual’s liking for a particular

behavior (e.g. computer use)

Evoking anxious or emotional reactions
when it comes to performing a behavior

(e.g. using a computer).

Table 2.1 Theories of technology adoption (from Venkatesh et al., 2003)

The above theories provide several different models identifying adoption barriers

which could be applied to mobile technology. Other researchers build on these

proposals, refining them to produce strategies which facilitate increased potential for
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a technology to be adopted. For example, Wakefield and Whitten (2006) build on
Thompson, Higgins and Howell (1991), emphasising enjoyment as a facilitator for

better adoption possibility:

When individuals perceive that interaction with the mobile device is more playful,
we find that subjects generally believe the device is more useful and enjoyable and
subjects intend to use it more frequently (compared to those who do not perceive the

interaction as playful). (Wakefield and Whitten, 2006, p.297)

Dickinger, Arami and Meyer (2006) researched the importance of social norms in
social networks for mobile technology adoption. The importance of social norms is

identified in several of the above theories of technology adoption.

My review of literature in the mobile technology adoption area found that much of
the research is rooted in theories of general innovation and technology adoption, as
described above. The two most popular theories to have been used or adapted by
researchers of mobile technology are the Technical Adoption Model (Davis, 1989)
and Diffusion of Innovation Theory (Rogers, 1983). See Table 2.2 below for a
sample of researchers who have based their research on either the Technical

Adoption Model or Diffusion of Innovation Theory.

Researcher DOI TAM

Kwon, H., and Chidambaram (2000)

Lu,J., Yu, C., Liu, C., and Yao, J. (2003)

Pagani, M. (2004)

Yang, K. (2005)

Park, Y., and Chen, J. (2007)

Parveen, F and Sulaiman, A (2008)

Lopez-Nicolas, C., Molina-Castillo, F., and Bouwman. (2008) | X

el TS E el I Bl el B e

Kaasinen, E. (2005) X
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Ling, R. (2002)

Han, S. (2002)

Burley, L., and Scheepers, H. (2003)

Van Akkeren, J., and Harker, D. (2003)

Schwarz, A., Junglas, I., Krotov, V., and Chin, W. (2004)

Burley, L., Scheepers, H., and Fisher, J. (2005)

Xl X o o K| X

Mallet, N., Rossi, M., Tuunainen, V., and Oorni, A. (2006)

Table 2.2: DOI and TAM in mobile technology research

I will now briefly outline the Technology Adoption Model and Diffusion of

Innovation Theory.
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2.5.1 Technology Adoption Model (TAM)

The Technology Adoption Model (TAM) was proposed by Davis (1991) and is
based on the Theory of Reasoned Action (TRA) (Fishbein and Ajzen, 1975).

The basis of this theory is that an individual user’s attitude towards a new
technology or system is a major contributor towards its adoption and use. The key
determinants of acceptance and use of a technology include the individual user’s
perception of (1) ‘usefulness’ - whether it is going to be something which is useful
and (2) ‘ease of use’ - whether it will be easy to use. Davis clearly outlines these key

determinants:

A prospective user’s overall attitude towards using a given system is hypothesised
to be a major determinant of whether or not he or she actually uses it. Attitude
toward using, in turn, is a function of two beliefs: perceived usefulness and
perceived ease of use. Perceived ease of use has a casual effect on perceived
usefulness. System design features have an indirect effect on attitude toward using
and actual usage behaviour through their direct effect on perceived usefulness and

perceived ease of use. (Davis, 1993, pp. 475-476)
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Perceived Usefulness
/

System Attitude Actual
design towards System
features using Use

N/

Perceived Ease of
Use

Figure 2.2: Technology Acceptance Model (from Davis, 1993)

The perceived ease of use refers to the intended user’s perception of the degree to
which the use of the introduced technology will be free of effort and will be
seamlessly integrated into their everyday life. The perceived usefulness is the
perception the intended user has of the potential improvement in performance in

their job that the new technology offers.

Research by Venkatesh and Davis (2000) into TAM found that there is a social link
in user acceptance of technology. Social influences on mobile workers, particularly
those linked to existing work practices will influence how people perceive the

usefulness and ease of use of a new technology.

The present research develops and tests a theoretical extension of the Technology
Acceptance Model (TAM) that explains perceived usefulness and usage intensions
in terms of social influence and cognitive processes...Both social influence
processes (subjective norm, voluntariness, and image) and cognitive instrumental
processes (job relevance, output quality, result demonstrability, and perceived ease

of use) significantly influence user acceptance. (Venkatesh and Davis, 2000, p.186)
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TAM fits in well with the developers of technology, as not only does it identify
social influences as a central theme of acceptance but it also highlights the features

of a technology that have a critical influence on adoptability.

TAM has previously been used to review mobile technology adoption, as in the
study by Kwon and Chidambaram (2000). This research specifically examined the
mobile worker and found that perceived ease of use was a major determinant of
adoption and usage of the mobile technology. They concluded that efforts to make
cellular telephones even easier to use would improve people’s motivation to use

them and thereby increase use.

2.5.2 Diffusion of Innovation Theory

Diffusion of Innovation Theory (DOI) was proposed by Rogers (1983). The
underlying proposition of DOI is that an innovation and the adoption rate of that

innovation is linked to the process of diffusion.

Diffusion is the process of communication among members of a social system about
a subject innovation. Diffusion differentiates itself from other forms of
communication in that it specifically carries messages concerned with a new idea. In
the situation of the MKW, this innovation would be the introduction of mobile
technology, or the improvement or change to the information system. The
communication between two or more members of the social system would result in a
mutual understanding and attitude towards the innovation which directly influences

the rate at which it is adopted (see Figure 2.3 below).
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Variables detemmining the rate of adoption

Perceived attributes of innovations

1. Relative advantage
2. Compatibility
3. Complexity

4. Trial ability
4. Observability

Type of innovation-decision Rate of adoption

1.0ptional _~ ofinnovations
//

2. Collective 7 //;/‘

3. Authority ///
/
7 /

Communication channel (eg. Mass " /
s

media or interpersonal)

Nature of Social System (eg. Its norms, /
degree of network
interconnectedness, etc)

Extent of Change Agents promotional efforts

Figure 2.3: Variables determining the rate of adoption of an innovation (from Rogers, 2003,
p.222)

Determinants of the adoption rate, such as the perceived attributes of an innovation,
are not dissimilar from those ideas presented by TAM; however DOI is
unmistakably different in its focus on the communication process. For example,
when considering Perceived Attributes, Rogers (2003) noted that the degree of
Relative Advantage is often measured in economic terms. In an examination of the
diffusion of Palm Pilot technology in the early 1990s, it was found that the attributes
of this technology presented users with computer power and a range of applications
for a relatively small outlay. Rogers noted that 65% of users heard about it from
someone else, and the diffused message was that the technology was relatively

inexpensive.
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DOI is illustrated by a well documented case study by Rogers (2003) describing the
failure of an innovation to be accepted. The case study examines attempts by the
Peruvian Health Service to get local villagers to boil their water for consumption.
The system of boiling drinking water was aimed at eliminating infectious diseases.
In the process of diffusion, Rogers identifies an individual (or group of individuals)
who initiate and promote an innovation as ‘change agents’. In this case study, the
change agent presented as both the change agent and diffuser of the boiling water
innovation and was not trusted by the target audience. As a direct result, the
innovation failed with only 5% of the villagers who were targeted adopting the

boiling water system.

The issue was that the change agent charged with diffusing the innovation was
perceived to be of a different socioeconomic and cultural background to the target
group. Rogers noted that how potential adopters view a diffuser (and in this case

change agent) affects their willingness to adopt a new idea:

They distrusted the outsider, who they perceived as a social stranger. Nelida, who
was middle class by Los Molinas standards, was able to secure more positive results
from housewives whose socioeconomic status and cultural background were similar
to hers. This tendency for more effective communication to occur with those who
are more similar to a change agent occurs in most diffusion campaigns. (Rogers,

2003, p.5)

Rogers describes the degree to which interacting pairs of people are similar as
homophily (and heterophily the degree to which they are different). The degree of
commonality, homophily, means that communication is more likely to occur. Rogers

noted that:

When they share common meanings and a mutual sub cultural language, and are alike

in personal and social characteristics, the communication of new ideas is likely to

31



have greater effects in terms of knowledge gain, attitude formation and change, and

overt behavior change. (Rogers, 2003, p.19)

Another factor determining the adoption of an innovation, according to Rogers, is
the social structure of the social system in which the innovation is being defused.
For example, in a bureaucratic organisation, managers will give orders which they

expect lower level workers to obey.

In addition to the formal communication provided by the organisation structure,
diffusion is provided through informal communications linking interpersonal
networks in a social system. Homophilous communication includes this informal
channel of communication which is conducted by groups of individuals in cliques.
This diffusion is also disseminated through a social system using opinion leaders.
The opinion leader is a measure of an individual’s ability to influence the opinions
of others. These individuals are not necessarily recognised in a formal position of
leadership, however they are considered to be leaders due to their abilities or

competencies and accessibility.

2.6 Reflection on the Role of Social Influence on Adoption

Both TAM and DOI show how non-technical, social factors can have an impact
upon the adoption of technology. Kouroubali (2002) notes that in the area of
healthcare, 80% of information systems failure is due to social and organisational
factors. These theories could potentially be applied to MKWs and the adoption of

mobile technology to explain the low uptake in these innovations.
In the case of both DOI and TAM, the assumption is also made that the innovation

will mean a change to the existing system, and that it offers an improvement or

advantage over the existing system. Jarvenpaa, Lang and Tuunainen (2005) noted
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that mobile technology promises computing and communication support for the

mobile worker.

Innovations also have the potential to bring unanticipated negative changes to an
existing work system. Jarvenpaa and Lang (2005) in particular question the possible
negative effects that mobile technology can have on work. Although it is anticipated
that the change will be for the better, it may also bring negative changes to the work
environment. The very ability to access computing and communication support
creates the possibility of uncontrolled interaction in personal or ‘out of work’ time.
The need to have the mobile device means that that device has to be carried at all
times, and even carrying the device could physically hamper a mobile worker’s

ability to do their work.

Middleton and Cukier (2006) label the inadvertent negative effect of mobile
technology as dysfunction usage. Davis (2002) notes the assumption that technology

will bring improvement and the associated paradox of potential issues:

A fundamental assumption in adopting new technologies is that organizations and
individuals are willing to invest in new technology and new applications if it results
in improved performance and productivity. However it is difficult to foresee the
results of new technologies — there are many unintended consequences.
Organizations and individuals make unanticipated responses as they adapt to new
technology. They create new structures to promote or restrict its use. It is therefore
useful to anticipate both desirable and undesirable responses and consequences.

(Davis, 2002, p. 68)

Davenport (1997) considered the impact of the introduction of new technology to
automate information systems on companies and found that in some cases the
addition of the technology impacted negatively on the companies in his case study.
Davenport concluded that better technology, such as computers and communication

networks, do not inevitably lead to better information environments.
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I came to the conclusion that before I could apply social theories such as TAM and
DOI to mobile technology adoption by the MKW, further investigation was
warranted into the possibility that the introduced technology could be ignored by
workers. Worse, the innovation’s introduction could even have an unanticipated or

negative effect on mobile work.

A seminal case study on the use of mobile technology on construction sites was
reported by Luff and Heath (1998). They observed the introduction of a laptop onto
a construction site. The purpose of the laptop was to replace a paper-based form
used to record the activities of workers. This information could then be used by the
Foreman and other office based workers. In theory, by using the mobile system,
information would be available faster and ‘it was believed that a mobile system
would enhance communication and collaboration, as well as making more

bureaucratic activities more efficient’ (Luff and Heath, 1998, pp.307-308).

Unfortunately the introduction of this mobile system transformed the work activity

of the Foreman in a negative manner, impeding his work.

Indeed in trying to use the system on the site, the Foreman would either not be able
to deal with problems in a particular area or would remain tied to one location.
Rather than becoming a resource for mobile collaboration, the technology actually
appeared to hinder it...the introduction of the mobile system made the user less
mobile, less able to monitor the ongoing work and less available to engage in

activities with others on site. (Luff and Heath, 1998, p.308)

With such issues surrounding the use of the mobile laptop, the Foreman returned to

the previous paper-based system to record information on site.
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2.6.1 Management Driven Innovation

Within a group (such as an organisation), management could mandate the use of a
new technology, such as the mobile phone, believing that it will bring a positive

reward. Beulen and Streng noted that:

Based on the business and IT strategy, companies may decide to invest in mobile
office solutions to change work practices and business processes. Then usage
becomes mandatory. The individual employees do not have the choice to use or not

to use the mobile office. (Beulen and Streng, 2002, p.630)

The solution would therefore seem to be to engage the support of management, and
in so doing, ensure the successful implementation of the technology. This view is

noted by Gallivan who states that:

Increasing evidence suggests that these traditional frameworks neglect the realities
of implementing technology innovations within organizations, especially when
adoption decisions are made at the organizational, division, or workgroup levels,
rather than at the individual level...Under these conditions...authorities make the
initial decision to adopt and targeted users have few alternatives but to adopt the
innovation and make the necessary adjustments for using it to perform their jobs.

(Gallivan, 2001, pp. 51-52)

Allen and Wilson (2005) examined two mobile information systems initiated by a
police force. They found that despite the support from management, only one was
well received and adopted while the other system was resisted. Allen, Wilson,
Norman and Knight (2008) commented on this research noting that gaining

acceptance is not simply a matter of top down implementation of systems.

Orlikowski (1996) developed a seminal case study in which a customer service

department was examined. The customer service department implemented new
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software called ITSS to track customer enquiries. ITSS was designed to allow
support specialists to enter incidents directly onto the database while on the phone to

customers.

While this feature enabled direct entry, some aspects of its design were also
constraining, sufficiently so that most of the specialists continued to use paper to
record their phone interactions with customers, entering these calls into ITSS at a

later time. (Orlikowski, 1996, p.73)

The reasons for the adapted use of the ITSS system were both technology based as
well as social. The technology itself was limited in that the ‘specialists were aware
that the ITSS technology and underlying network might fail occasionally. As a result,
many of them utilized paper as an improvised (manual) backup system’ (Orlikowski,
1996, p.73). The ITSS system affected the specialists in a social way by publicly
increasing the visibility of work. Previously, much of the work solving enquiries
was done off-line by the specialist. The introduction of the new ITSS system meant

that:

...the transparency of the electronic text ensured that specialist’s work life was now
more ‘on display’ or at least potentially so...Many specialists were acutely aware of
their new visibility — some of them referred to it as ‘big brother’ — and responded by
improvising some informal guidelines about what they would and would not

articulate within the electronic text. (Orlikowski, 1996, p.77)

In this case, the targeted users adapted their use of the system. In another well-
quoted case presented by Suchman (1995), the technology was completely ignored.
The new piece of technology, which automated the scanning process for multi-page
documents, was introduced to an ‘expert user’. When a page was out of alignment,
the user had the option to make use of the automatic realignment feature on the
scanner; however, the user chose to do this process manually, starting the document

scan again from the beginning:
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While use of the machine’s page realignment feature would have obviated the need
for rescanning of the entire set, it would have required more of the worker’s time
and attention. Dropping the entire document in for rescanning took more of the

machine’s time, but it left him free to attend other things. (Suchman, 1995, p.58)

Although it would appear that the new technology was supported by management
and there were no ill-effects associated with the introduction of the realignment

innovation, it was not used. It was a wasted resource, a waste of capital.

In the paper by Gallivan (2001), innovation adoption is identified as a two stage
process. In the primary stage, the organisation (and in particular management)
makes a decision to adopt the innovation. This is followed by a second stage in
which the implementation of the technology takes place. However, as already noted
in the above case studies by Orlikowski and Suchman, ‘the primary adoption
decision does not guarantee that the innovation will be implemented or used by the

target users’ (Gallivan, 2001, p.54).

2.7 Unanticipated Variations - Clues for Developing Useful

Technology Through HCI

Human-Computer Interaction (HCI) is a very broad term used by researchers who
examine aspects of interaction by human beings with technology. HCI is a well
established area of research which attempts to address the above issues with
technology and its use at the development stage of technology. That is, to ensure

successful use of a new technology, its design is examined at the development stage.

Dix et al. (2004) describes HCI as the design, implementation and evaluation of

interactive systems in the context of user’s task and work taking into account:
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e The user refers to an individual user, a group of users working together, or a

sequence of users in an organization.

e The computer refers to any technology ranging from the general desktop computer

to a large scale computer system, a process control system or an embedded system.
e The system may include non-computerized parts, including other people.

e Interaction refers to communication between a user and a computer. The important

thing is that the user is interacting with the computer in order to get something done.

Interaction design is a well established and frequently used form of HCI
development. Researchers such as Preece, Rogers and Sharp (2002) are well-cited
interaction designers in the HCI field. Interaction Design takes a user centred
approach to development by investigating the use of an artefact (such as the mobile
technology in my research) using ethnographic research methods. According to
Preece, Rogers and Sharp (2002, p.12) interaction design consists of four core

activities. These are:

1. Identify needs and establish requirement

2. Develop alternate designs that meet those requirements

3. Build interactive versions of the design so that they can be communicated
and assessed

4. Evaluate what is being built throughout the process

A comparison which assists the concept of interaction designers is made by

Winograd (1997) in comparing the difference between an architect and engineer:

Architects are concerned with people and their interactions with each other and
within the house being built. For example, is there the right mix of family and
private spaces? Are the spaces for cooking and eating in close proximity? Will
people live in the space being designed in the way it was intended to be used? In

contrast, engineers are interested in issues to do with realizing the project. These

38



include practical concerns like cost, durability, structural aspects, environmental

aspects, fire regulations, and construction methods. (Winograd, 1997, p.158)

2.7.1 Understanding Users

Your attention should be on your goal, not the technology you are using to

accomplish it...the goal is to enable you to do a better job. (Shneiderman, 2002,

pp-12-13)

HCI researchers such as Shneiderman (2002) emphasised the need to develop
technology that the user wants. He differentiated between the technical developers of
technology — those that worked on faster processors, larger databases, and more
reliable networks (p.11) — and those concerned with getting users to use the

technology.

Technologies produced by technical developers

produce confusion and frustration. Too often they have incomprehensible
terminology, poor online assistance, and nasty failures... These experiences
generate anxiety about computers, resistance to using technology, and fear of losing
control... The challenge of new computing developers is to understand what you,

the user, want and to help you get it. (Shneiderman, 2002, p.12)

Norman (1988, p.155) believed that the problem for technologists is that they project
their own ‘rationalizations and beliefs onto the actions and beliefs of others’. He
further notes that technologists such as programmers have never thought of the
problems faced by the user and are surprised to discover that ‘their creations

tyrannize the user’ (Norman, 1988, p.155).

The underlying philosophy of HCI requires that technologists consider the way work

is done by people and account for the existing system of operation. This means a
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shift of the design and development focus away from the technologist and onto the

user.

An example of this inability to understand the mobile user and the resultant negative
outcome (non-adoption of technology) is illustrated by Sellen and Harper (2002). In
their case study, they describe a telecommunications company that wished to
improve efficiency by connecting and sharing information about clients. The
account managers on the road were digitally connected to office based bid and sales

teams using a new electronic document database combined with portable hardware.

The new system replaced the traditional paper-based system and in theory should
have improved two-way communications between team members. It was found that
the implementation of this new system had few technical difficulties, but there was

strong resistance from the account managers.

The information supplied by the account managers was found to provide much less
information than expected, due to the fact that they ‘believed the information (often
kept in their notebooks) was unsuitable for sharing...Hence they continued to use
their paper notebooks to store such information, not the newly created customer

database.” (Sellen and Harper, 2002, pp.44-45)

The approach of understanding the user and the way they work is a practice
advocated by many researchers in technology design. For example, Shneiderman
(2002, p.12) writes: “The challenge for new computing developers is to understand

what you, the user, want and to help you get it’.

Understanding the user and supporting their work is not a simple task. Success
requires more than just the digitalisation of paper documents. Luff and Heath (1998)
found that consideration must be given to the user and their work practices. The

success of the system requires:
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more than just transforming a paper document into an electronic one. Serious
attention has to be paid to the ways in which personnel interact with colleagues
whilst out on site and use various objects and artefacts to accomplish their work

with others. (Luff & Heath, 1998, p.309)

Another case study which highlights the difficulties of understanding the user and
their existing system of work is presented by Er and Kay (2005) in which a laptop
was to be used by Doctors on ward rounds. The underlying purpose of this mobile
system was aimed at allowing Doctors to gain access to patient information on
demand. Prior to the introduction of this system, Doctors would download onto
paper all the required case notes and then proceed on their ward rounds. Typically,
the ward round would last four hours and vital information about the patient could
potentially be missed if test results were updated while the doctor was on their round.
Moving from a paper-based system to one which was digital would afford ‘just in
time’ access to information and theoretically improve patient care. Nevertheless, the

system was rejected by the Doctors even though it was perceived to be a useful tool.

We note that in the original mobile ward case study, the users were involved in its
development. The Chief Information Officer of the case study hospital indicated that
she consulted with registrars and the Doctors to see what they needed and we
customised the application so they were satisfied. (Er & Kay, 2005) This raises the
question of why, if the users were involved in the design process, the introduced

system failed.

Suchman (1995, p.56) makes the point that ‘too often assumptions are made as to
how tasks are performed rather than unearthing underlying work practices’. In the
mobile ward case study, the user participation was limited to gathering the existing
hard data needs of the Doctors (for example, patient records). Issacs and
Walendowski (2002) state that in developing a technology you should begin with an

activity that needs supporting and allow that to determine the technology to build.
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2.8 Reflection on Mobile Knowledge Work — What Do They Want?

The integration of technology into work should first and foremost focus on the

worker and their work — what will help the MKW and how they can be supported.

Drucker (1993) makes an important observation about knowledge workers with

regards to the use of technology:

Machine operators in the factory did as they were told. The machine decided not
only what to do but how to do it. The knowledge employee may need a machine,
whether it is a computer, an ultra sound analyser, or a radio telescope. But neither
the computer nor the ultrasound analyser nor the telescope tells the knowledge
employee what to do, let alone how to do it. Without the knowledge which is the

property of the employee, the machine is unproductive.

The worker under capitalism was totally dependent on the machine. In the employee
society, the employee and the tools of production are interdependent. One cannot
function without the other. And while the tools of production, such as the ultrasound
analyser, are fixed in place, the technician who knows how to run them and how to
interpret their readings has mobility. The machine is dependent on the employee,

not the other way around. (Drucker, 1993, pp.64-67)

Drucker’s observation notes that the development of mobile technology designed to
assist the MKW will encounter difficulties as the technology cannot determine the
way these workers operate; rather, it is the knowledge worker who will determine
when or even if the tool will be used. The MKW is the ‘master’ and the Tools used
to assist in decision making are the ‘slaves’. For developers or champions of a
technology being introduced into work, this adds further complexity to integration

and adoption.
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From the HCI perspective, the main consideration is the end user and fulfilling their
needs. In order to assist MKWs, a view of how these people currently do their work
is required in order to find out where there is potential for assistance from mobile
technology. In considering how to support the work of the MKW it is important to

investigate what will help them make a decision.

The information system is, according to Morgan (1997), a communication and
decision making system. What really needs to be considered then is: what is the
existing Information System, the supporting structure behind the knowledge

management of a mobile worker?

2.8.1 Components of the Information System

An information system is defined by Avison and Wood-Harper (1990, p.3) as ‘a
system to collect, process, store, transmit and display information’. This information
is used so that an organisation can function and achieve its goals (Lee, 2004).
Further, Gupta (2000) notes that information systems generate information which

assists individuals to make meaningful decisions.

The focus in the development of information systems has traditionally concentrated
on the delivery of the information through technology which, as already observed, is
subject to failure. Gobbin (1998) commented on the shortfall of traditional

information systems analysis:

Traditional systems analysis methodologies used in information systems development
follow historically derived methods for the interpretation and description of human
sequential activities. They address a particular task or data path following a humanly
determined work sequence. As with all human activity, computer-supported work is
bound to suffer the effects of tool mediation. In particular, the introduction of new

computer systems can generate cultural rejection because whole areas of cultural, social
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and cognitive issues are omitted from current systems analysis and design

methodologies. (Gobbin, 1998, p.109)

Wiredu and Sorensen (2006) reported on the trial use of mobile technology to assist
in the learning process for health professionals who assist with the pre- and post-
surgical care of patients. These health professionals are required to be mobile,
moving around the different wards in a hospital. As part of their training, they were
required to work in an operational setting and used a PDA to record their
descriptions and reflections while they worked in the hospitals to which they were

allocated.

Unfortunately, of the three PDA information applications trialled, all failed.

On the surface, it appears the technology failure was caused by human-computer
interaction factors such as design flaws in the system, slow running applications,
and the systemic deficiencies of the PDAs that reflect their low processing power,
low storage capacity and low memory. However, the accounts of the PSPs (health
workers) also point to considerable interpersonal problems in their hospitals that
were directly confrontational as far as interaction with the PDAs was concerned.

(Wiredu and Sorensen, 2006, p.313).

The introduction of the trainee health worker was seen as a threat to the existing
teams and created an unwillingness to cooperate. Conflict also arose between the
training manager and the heads of the surgical teams. The instructor was concerned
with gaining the best training for the health professionals but the surgical team
leader was concerned with getting the most out of the trainee. The PDA was

rendered useless.
The failure to introduce the mobile technology into the learning system was due to a

conflict between user groups on a social level rather than a failure on a technical

level. They concluded that ‘we must look beyond the physical and systemic designs

44



of technology for problems of effective use of mobile technology’ (Wiredu and

Sorensen p.317)

The information system should not be confused with mere information technology.
Lee (2004) notes that often an information system is equated to the technical system

(i.e., information technology) associated with the needs of an organisation. This

view of information systems focuses on information requirements — which describe
the information that an organization requires from an information technology so that
it can function and achieve its goals — as well as how to design, implement, install,
or otherwise procure information technology so that it can deliver the information

required... This view is incomplete because it is blind to systems other than the

technical system...” (Lee, 2004, pp.10-11)

Lehaney et al. (2002) also differentiate between an information system which is
concerned with human activity (and is a social system) as opposed to the
information technology of that information system which is concerned with
technical support, such as automation and the telecommunication medium. An
information system may or may not have a technical component. Lehaney et al.
(2002) conclude in their research that the failure of an information system is a result
of focusing on the technical aspects of a project while neglecting the human-centred
issues. Further, when studying an information system, the spotlight should be

orientated to the examination of human activity and the social system.

Engestrom and Nardi (1999) noted the importance of understanding the information
system from a social system view highlighting the concept of ‘visible’ and
‘invisible’ work, both of which must be accounted for when developing new

information systems.

What is work? Efforts to design and introduce new technologies and to restructure

workplace (which often involve new technology) will be most successful when built
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on a firm foundation of knowledge about how work actually gets accomplished.
Much work is visible. It yields to being mapped, flowcharted, quantified, measured.
When planning for restructuring or new technology, visible work is the focus of
attention. It is the only work to be seen, so efforts to restructure center on how
visible work can be manipulated, redrawn, reorganised, automated or supported
with new technologies. But a growing body of empirical evidence demonstrates that

there is more to work than is captured in flow charts and conventional metrics...

Sometimes new work processes are introduced that undermine good but invisible
work being done by employees. For example, the work of telephone operators is
often defined by telephone companies as rote and routine, amenable to being tightly
scripted on a second by second basis (saving the phone company money). Upon
closer scrutiny, it is found that telephone operators frequently solve problems for
customers in a resourceful, proactive manner (e.g. "My heat has been turned off.
Who do T call?"). Attempts to constrain and reduce interactions with customers
result in poorer customer service and less satisfaction with the phone company
service, leaving companies vulnerable, over the long run, to competition.

(Engestrom & Nardi, 1999, pp.1-2)

Taking into account the social nature of an information system, Benson and
Standing (2002) and Gordon and Gordon (2004) incorporate people into the
definition of an information system. The information system encompasses not only
the technical infrastructure which facilitates the provision of information but also the

users, their work and social interactions.

It is important to consider the existing information system of the MKW to make sure
that a broader view of existing work practices (not only that which can be digitised)

is captured and included in the developed information system.
Isaacs and Walendowski (2002, p.94) note that ‘Even though people may have many

problems doing the task today, it’s important to notice the advantages of their

current methods so you don’t forget to address those in your solution’. This point is
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important to remember, as even though there could be an issue with the existing
information system, the work is still completed. Research by Gebauer and Ginsburg
(2009, p.130), however, noted that ‘the requirements for the development and use of
mobile information systems to support mobile professionals are not fully

understood’.

2.8.2 Mapping the Mobile Information System

[The] Hawthorne studies...conducted in the 1920s and 1930s under the leadership of
Elton Mayo...The studies are now famous for identifying the importance of social
needs in the workplace and the way that work groups can satisfy these needs by
restricting output and engaging in all manner of unplanned activities. In identifying
that an "informal organization" based on friendship groups and unplanned
interactions can exist alongside the formal organization document in the
"blueprints" designed by management, the study dealt an important blow to classical
management theory. They showed quite clearly that work activities are influenced
as much by the nature of human beings as by formal design and that organizational
theorists must pay close attention to this human side of organization. (Morgan, 1997,

p. 35)

This quote by Morgan (1997) again highlights the multiple forces influencing the
use and usefulness of the different components of the information system. Research
is required into identifying how people do work and interact with their information
system. From this research, technology developers and innovation implementers will
be able to anticipate potential conflicts and improve the usefulness delivered by the

adoption of the innovation (mobile technology).

Kaufmann (2002) emphasised the need to examine the social side of mobility. The
technology offers the user the infrastructure to be mobile; however, successful
integration of the technology needs to take into consideration the underlying reasons

for the worker being mobile. A study of the information system must therefore take
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into account the social aspects which influence the use or rejection of the system

components.

In order to develop a useful tool which will be integrated seamlessly, there is a need
to not simply model the information. As noted by researchers such as Jarvenpaa,
Lang and Tuunainen (2005), Jarvenpaa and Lang (2005) and Middleton and Cukier
(2006), mobile technology can bring advantages but also negative effects. It is
important to encapsulate the existing tools and historical traits (social norms)
associated with the tools and system of work in a model of the adoption of invisible
work. Activity theory has been suggested by researchers such as Nardi (2008),
Engstrom (2000) and Bannon (1997) as a means of holistically modelling work
(what people do). Activity Theory offers a lens through which work can be modelled,

and its potential is considered in the next chapter.

2.9 Conclusion

This chapter has defined the concept of the Mobile Knowledge Worker (MKW). 1
noted the existing literature which indicates that the use of mobile technology could
be useful in assisting MKWs to carry out their work; however there have been

relatively low levels of adoption.

Different theories of adoption were considered to explain the low rate of adoption,
and most of these assumed that the new technology would bring beneficial change.
Some of the literature showed that unanticipated consequences of the introduction of
technology often result in the technology not being used, or being used in

unanticipated ways, which could result in a net negative return.

Researchers in the HCI field are concerned with the development of technology, and
in particular in developing systems which the user wants. Knowledge workers make
use of information systems to support their decision making. The information system

is difficult to analyse, with many traditional researchers only accounting for ‘formal
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work’ in systems development (e.g. digitising documents). ‘Informal’ work also

needs to be accounted for in the analysis of work.

Davis (1993) noted that the use of an information system by an organisation is aimed
at providing an improved information system and therefore better performance on
the job. If users reject the use of an innovation (such as mobile technology) however,
then the performance impacts are lost along with the resources expended to
introduce it. That is, a system which has the ability to deliver information to a user
will be rendered useless if the user is unwilling to use it. It should also be noted that

a system which does not deliver useful or pertinent information is also unacceptable.

The information system of workers is not easily mapped. It was clear to me in the
early stages of my research that a broader approach to analysing the mobile workers’
information system was required. As noted, researchers such as Gobbin (1998),
Suchman (1995) and Engestrom and Nardi (1999) have emphasised that traditional

methods of systems analysis are limited, only taking into account ‘visible work’.

Traditional tool analysis and design still use the systemic adaptive model where
humans and computers are treated as objects quite divorced from the cultural
environment. This paradigm does not take into account the social and cultural
context in which humans use tools to achieve determined goals. It also does not take
into account intentional motives behind the use of some information systems and the
individual level of user cultural adaptation to particular software tool functionality.

(Gobbin, 1998, p.116-117)
Activity Theory appeared to be a lens through which I could examine my case
studies and information systems, as it manages to encapsulate a broader view of

work. Randall, Harper and Rouncefield notes that:

activity theory moves us towards real-world contexts of use, a context that is social

through and through (or cultural-historic)...rather than the information-process
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models of humans and computers, an approach to the behaviour of both in a wider

environment is required. (Randall, Harper & Rouncefield, 2007, p.91)

Although Activity Theory is essentially a theory of learning (Engestrom, 2001)
many researchers such as Nardi (2008), Engestrom (2000) and Bannon (1997) have
previously applied Activity Theory to their research, with Bannon noting that
Activity Theory provides ‘a general conceptual framework for understanding and
analysing human activity’ (Bannon, 1997). Further, Kuutti (2001) advocates Activity
Theory as a potential framework for research in the area of Human-Computer
Interaction. ‘Activity Theory is a philosophical and cross-disciplinary framework for
studying different forms of human practices as developed processes, with both

individual and social levels interlinked at the same time. (Kuutti, 2001, p.25)

The next section provides an overview of Activity Theory and illustrates the
potential assistance which it lends to holistically modelling the work of mobile
workers. My research will make use of Activity Theory to develop a framework
which describes the work and interaction with the information system by mobile

knowledge workers.
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Chapter 3 - Literature Review: Activity Theory

3.1 Introduction

Activity Theory is used in my research as a lens to view the information system of
the case studies. The following chapter will first outline in detail the main concepts
of Activity Theory. I will then outline my application of Activity Theory as a
framework for analysis which will be employed to the findings of the mobile

workers.

3.2. What is Activity Theory?

Activity Theory was initiated by a group of revolutionary Russian psychologists in
the 1920s and 1930s, and the theory is specifically credited to Lev Vygotsky, A. N.
Leont’ev and A. R. Luria. The underpinning philosophy of this theory aimed to
explain human consciousness and behaviour. Verenikina and Gould (1998, p.8) have
noted that ‘Vygotsky’s life goal was to create a psychology adequate for the

investigation of consciousness’.

Activity Theory is the study of what humans ‘do’. The Russian word ‘dyeyatelnost’
which translates to ‘activity’ has been suggested to be better represented by humans
‘doing’ or ‘performing or operating both physically and mentally’ (Hasan, 1998,
p.25). Further, Activity Theorists believe that what we do (an individual’s activity)

defines our consciousness and mediates the way we ‘do’ things. Nardi noted that:

Activity Theory says you are what you do. If you spend your days digging ditches,
your consciousness will be thusly shaped. If you find yourself writing computer
programs as your life’s work, that is quite another consciousness. Activity Theory

asserts that the consciousness created by your everyday activities spills over into
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other seemingly unrelated activities, so that activities like formal education and

reading have tremendously powerful effects on consciousness. (Nardi, 1998, p.34)

Within the theory, therefore, the analysis of human practice is done on the basis of

‘doing’ or activity. Human activity is described broadly by Nardi as including:

things like speaking, mediating, remembering, as well as activities more centred on
the body and its movements...Saying you are what you do includes the way you
physically move through the world, and the tools you pick up and put in your hands
and use, and the hugs and kisses you give and get and everything that makes you

human. (Nardi, 1998, p.34)

3.3 Subject — Object and Activity

A ‘Subject’ is an individual or group of individuals involved in a common Activity.
The Subject undertakes some activity in order to achieve an ‘Object’ (see Figure 3.1
below). The arrow in Figure 1 below represents the Activity, i.e. the element
symbolising work. The Activity is the point of interest for my context as it is the

‘black box’ detailing how the MKW gets work done.

S| — | O

Figure 3.1: Subject, Object and Activity (from Kaptelinin and Nardi, 2006, p.30)

The concept of Object-Orientation should not be confused with the same term used
in the field of computer programming. In Activity Theory, reference to the Object
alludes to the desire (theoretical result) that the Subject is trying to fulfill, or the

underlying motive for the activity. The Object is what drives an activity.
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Objects of activities are prospective outcomes that motivate and direct activities,
around which activities are coordinated, and in which activities are crystallized in a
final form when the activities are complete...Objects can be physical things (such as
the bull’s eye on a target) or ideal objects (“I want to be a brain surgeon.”).

(Kaptelinin and Nardi, 2006, p.66-67)

The concept of the Object is a source of ongoing misunderstanding, as noted by
Rogers (2007). Kaptelinin and Nardi (2006) also noted the confusion originating
from the Object and the two different models offered, one by Leont’ev and the other
by Engstrom. The main point of difference is that Leont’ev suggested that an
Activity is viewed from the individual’s perspective, while for Engstrom the analysis
of an Activity is ‘defined as a collective activity system...The object of activity is
defined by the community, and it is the community that carries out the collective
activity as a whole (Engestrom, 1999, p.142). That is, the Object is viewed as an

Individual or a Collective Group level.

The Object is dynamic and can change or develop over the lifetime of an activity. ‘It
is possible that the object and motive themselves will undergo changes during the
process of an activity’ (Kuutti, 2001, p.27). Therefore, in undertaking the activity,
the anticipated Object and the actual Outcome may differ. An example used by
Kaptelinin and Nardi (2006) describes how a house being built by a family may
change over time and, when complete, may be substantially different to that initially

envisaged.

One other consideration with relation to the Object is that at any one time an
individual may have more than one motive. The decision about which motive to act
on is, according to Kaptelinin and Nardi (2006, p.149) a function of the social
context and the conditions and means available to the individual. These two

motivating forces will constitute part of the investigations of the main case study.
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3.4 Tools and Mediation

My initial premise for using Activity Theory derived from one of the main
constructs of this theory, namely, that the way a worker will approach or carry out
their work is mediated by their tools (means available — see above paragraph).
According to Activity Theory, the development and use of existing tools must be
viewed from a cultural-historic point of view, as such tools and associated processes
were developed by earlier participating workers. The intimate knowledge that these
workers possessed served to influence and shape existing tools and their use. The

tools therefore have embodied knowledge which mediates work.

The concept of Tool Mediation is considered by Activity Theorists as a fundamental
component to understanding consciousness and the way Activities are approached.
Further, according to Kuutti (2001), all Activity contains or involves interaction with
tools. Tools, often referred to as artifacts, are created by humans and offer signs to

the Subject which assists in directing them towards a particular action.

Mediation by tools and signs is not merely a psychological idea. It is an idea
that breaks down the Cartesian walls that isolate the individual mind from the
culture and the society...The idea is that humans can control their own
behaviour — not *“from the inside,” on the basis of biological urges, but “from

the outside” using and creating artifacts. (Engstrom, 1999, p.29)
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Tools

Subject Object —» Outcomes
Activity

Figure 3.2. Basic model of activity

As can be seen in Figure 3.2 above, the way in which the Subject approaches the
activity in order to achieve the Object is mediated through Tools (also described as
artifacts). That is, the tools humans use influences the way they approach an Activity
and assists with their decision making or prompts the Subject to take a course of

action. Vygotsky wrote that

when a human being ties a knot in her handkerchief as a reminder, she is, in essence,
constructing the process of memorising by forcing an external object to remind her
of something; she transforms remembering into an external activity. (Vygotsky,

1978, p.51)

Tools can take various forms depending upon the context of the study; they may
range from instruments, signs, procedures, or machines, to language, methods, laws,
and forms of work organisation. Hasan (1998, p.27) further elaborates on three

categories of tools.
e Primary Tools: artifacts, instruments, machines, computers eftc.

e Secondary Tools: language, signs, ideas, models etc.

e Tertiary Tools: cultural systems, scientific fiction, virtual realities
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Irrespective of whether a Tool is physical or mental in nature, the key feature of a
Tool is that it provides signs (prompts or clues) which mediate the way an activity is
undertaken by the Subject. These Tools are historic in nature, having been developed

by earlier participants.

3.5 Community of Practice and Divisions of Labour

As noted above, Tools have been developed in the context in which they are to be
used by Actors who have an intimate knowledge of the work (Activity). These Tools
carry Cultural-Historic significance, providing some assistance to the Subject in
what they do. It is vital, therefore, to acknowledge and account for the viewpoint of
the experts in the different fields of mobile work. Another mediating factor which is
Cultural-Historic in nature are the Rules which mediate an Activity and the

interaction between subjects within the Group.

As described above, Activity Theory centres around mediation and the concept that
the way humans undertake an activity is influenced by the environment around them
and their ability to develop an understanding based upon previous experiences in
order to make logical actions. This mediation is man-made in that the tools which
influence a Subject have been developed by the Subject or other people who have

previously worked in the same context.

Ryder (2004) writes that in most human contexts our activities are mediated by
using culturally established standards, such as language, artifacts, and established
procedures. A second influence which mediates an Activity is the Community.

Kuutti notes that the mediating Tool model is insufficient:

This structure is too simple to fulfill the needs of a consideration of the systemic

relations between an individual and his or her environment in an activity, however,
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and thus a third main component, community (those who share the same Object),

has been added. (Kuutti, 2001, p.27)

Activity Theorists believe that the human mind, our consciousness, is one which is

social in nature. Kaptelinin and Nardi (2006) note that:

human beings are shaped by cultures, their minds are deeply influenced by language,
and they are not alone when interacting with the world. Typically they act with, or
through, other people, for instance, as members of groups, organizations,

communities, or cultures. (Kaptelinin and Nardi, 2006, p.37)

The influence that the Community of Practice has upon an Activity is applied
through Rules to which the Subject adheres. These Rules are implicit and explicit
governance which direct the Subject. Explicit Rules are easily identified as
documented codes of practice or standards which govern the requirements of
workers. Implicit Rules are the norms which the Subject accepts as requirements
(informal procedures as well as the social relationship between the Subject and the

Community), often derived from other more experienced workers.

Some of these rules may be explicit — set by law, the parent organization, or the
team manager — but many of them are most certainly implicit, either as a part of the
general working culture or developed as the team works together. (Kuutti, 2001,

p.29)

A model proposed by Engstrom (1987) incorporates the concept of the Community
and its influence. The model has the three main elements in an Activity as the
Subject, Object and Community with a relationship which is mediated between each
of these elements. The relationship between a Subject and Object is mediated by
Tools; the Subject and Community are mediated by Rules; and the Community and

Object are mediated by Divisions of Labour.
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The Community has previously been described as the organisation in which the
Subject operates (Barab et. al., 2001 and Engestrom, 2008) with the Divisions of
Labour representing the collaboration with other stakeholders (both within the
organisation and as external workers) who collaborate in an Outcome. Engestrom’s

model of Activity is pictured below.
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Figure 3.3: Engestrom’s Model of Activity

The line of division between the Subject, Community of Practice and the Division of
Labour is determined by the analyst or researcher. Engestrom and Miettinen (1999)
noted that the analyst constructs a holistic view of an Activity by initially selecting a

Subject and then interpreting the system from that Subject’s point of view.

3.6 Contradictions

It is evident that a potential mobile technology used to support mobile workers in the

field could be substituted as the Tool that is mediating the Activity. That is, an
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introduced piece of mobile technology will mediate the way in which the work

Activity is undertaken.

The introduced technology could, however, have negative effects upon the Activity
and cause an undesirable Outcome, such as those described by Luff and Heath

(1998). Bodker (2001) described this situation as Breakdowns in an Activity.

Breakdowns related to the use process occur when work is interrupted by something;
perhaps the tool behaves differently than was anticipated, thus causing the triggering

of inappropriate operations or not triggering any at all.. (Bodker, 1999, p.150)

Breakdowns or disturbances are a result of what Activity Theorists identify as
contradictions. Contradictions occur when there is tension between different
elements in an Activity. Engestrom (2008, p.27) notes that ‘contradictions emerge
when one component changes or develops beyond the operational logic of the other

components’.

Contradictions play an important role for researchers such as Kaptelinin and Nardi
(20006) as they incorporate interaction design with Activity Theory. This works well

as Engestrom notes that:

when an activity system adopts a new element from outside (for example, a new
technology or new object), it often leads to an aggravated secondary contradiction
where the some old element (for example, the rules or division of labour) collides
with the new one. Such contradictions generate disturbances and conflicts.

Engestrom, 2001, p..137)

In my research, I examine and identify the existing information system and
interaction of the MKW. Although my research does not involve any action research
or the introduction of a specific tool, it is important to take into account the potential

that contradiction has to disrupt a system in equilibrium. That is, it is important to
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note the existing system components and how they interact in order to anticipate and

avoid contradictions and disruptions.

Further Kuutti believes that contradictions are a source of potential improvement:

External influences change some elements of activities causing imbalances between
them. Activity Theory uses the term contradiction indicating an unfit within
elements, between them, between different activities, or different developmental
phases of a single activity. Contradictions manifest themselves as problems,
ruptures, breakdowns, clashes etc. Activity Theory sees contradictions as sources of

development; real activities are practically always in the process of working through

some such contradictions. (Kuutti, 2001, p. 34)

3.7 Internalisation and Externalisation

According to Kaptelinin, Nardi and Mcaulay (1997), there are five key principles
which form the basis of Activity Theory. The concepts of internalisation and

externalisation are key concepts.

Human activity is categorised as external — what you do in the world — and internal
— what is stored in the mind and generated by the individual. The process of
internalisation involves the individual learning from their experience and being
trained by others. The internalisation allows humans to envisage possible future

actions and their outcomes.

It is through activity that we learn and internalize concepts that then become a
psychological tool that is manipulated in the ‘internal plane of action’. The internal
plane of action is a concept developed within activity theory that refers to the human
ability to perform manipulation with an internal representation of external objects

before starting actions with these objects in reality. (Hasan, 1998, p.25)
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Externalisation reflects the actions the Subject takes in the real world based upon
their internal construction of the Activity and ‘the better the model the more

successful the action” (Kuutti, 2001, p.31).

The concepts of internalisation and externalisation, although important in the

application of learning, are limited in my use of Activity Theory.

3.8 Using Activity Theory

Engestrom (2008) used Activity Theory as an analytical tool to examine existing
systems of works. In using Activity Theory, Engestrom noted that it offered a
framework which targeted the social aspects often overlooked in systems

development.

To analyse a reasonably complete process of work, one typically needs to cover a
lengthy chain of actions, a trajectory from the initial 'raw material' to the finished
product (Strauss, Fagerhaugh, Suczek & Wiener, 1985). This is attempted by
various methods of business reengineering (Hammer & Champy, 1993). The
weakness of such attempts is that they typically miss much of the 'invisible work'
(Nardi & Engestrom, 1999; Star, 1991) of small everyday contingencies, trouble,
innovations, and sideways interactions, often giving an idealistically streamlined

picture of what is going on (Engestrom, 1999b).

To capture in detail the rich texture of communicative events and interactions, on
the other hand, one typically needs to focus on small chunks of the process and to
look at them as if through a magnifying glass...A common weakness of these
attempts is that they tend to focus on relatively arbitrary segments of work and
communication, with no interest or ability to connect the analysis of local
interactions to broader institutional, cultural, and historic forces...A conceptual
model of the activity system is particularly useful when one wants to make sense of

systemic factors behind seemingly individual and accidental disturbances,
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deviations, and innovations occurring in the daily practice of workplaces.

(Engestrom, 2008, pp.23-27)

[ will apply a similar methodology to that of Engestrom, using Activity Theory as an
analytical framework to review the existing information systems of mobile
knowledge workers. The key components — Tools — as well as the influences of the
Community (Social Rules and underlying motives) affect the work practices of an
Activity and assist in interpreting the information system. An explanation of how
Tools are used and the social factors influencing their use will create a holistic view

of the information system for the Activity of a MKW.

Mwanza (2001) suggests eight steps to using Activity Theory as an investigative tool.

Mwanza noted that

using the Eight-Step-Model whilst answering questions in relation to the situation
being examined enables the investigator to acquire basic knowledge about that
situation. This is necessary for the purpose of mapping Engestrom’s model onto the
situation in order to produce an activity system of that situation. This approach helps
to identify areas to be focused on during the investigation and also in deciding on

what resources would be necessary during the analysis. (Mwanza, 2001, p.4)

The eight steps set out by Mwanza are:

Identify:-
1. Activity of interest
- What sort of activity am I interested in?
2. Object or Objective of activity
- Why is this activity taking place?
3. Subject of this activity
- Who isinvolved in carrying out this activity?

4. Tools mediating the activity
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- By what means are the subjects carrying out this activity?
5. Rules and regulations mediating the activity
- Atre there any cultural norms, rules or regulations governing the performance
of this activity?
6. Divisions of labour mediating the activity
- Who is responsible for what, when carrying out this activity and how are the
roles organised?
7. Community in which the activity is conducted
- What is the environment in which this activity is carried out?

8. What is the desired Outcome from carrying out this activity? (Mwanza, 2001, p.4)

In the next chapter, Activity Theory will be used as a lens to examine in detail the
Information System of one of the MKW Case Studies. The above methodology for
the application of Activity Theory will also be customised to fit the MKW

Information System context.

The issue I have with the use of Activity Theory as outlined by Mwanza is the
independent examination and breakdown of the components of an Activity. Hasan
and Gould (2001) rather view the unit of analysis (the Activity of concern) as having
two main mediating influences. These are the Cultural Historic Tools and the
compelling explicit and implicit Rules of the Community of Practice (organisation).
As an analytical tool Engestrom (1993 and 2008) takes a similar view to Hasan and

Gould (2001).

Taking this into account, the method of analysis used for my research, integrating

Activity Theory, is as follows:
1. Identify the Subject, Object and Activity that are to be the focus of research

2. Interpret data from the point of view of mediating influences, these being the

tools and the influence of the Community of Practice.
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3. Determine whether there are any other emergent themes which provide an

influence upon the Activity
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Chapter 4 - Methodology

4.1 Introduction

The research in this PhD aims to develop a view of the MKW’s information system
which incorporates not only the information used by these workers but also the when,
how and why it is accessed - in other words, the way their work is done. This work
contributes to the study of information systems by providing a ‘theory of explaining’
(Gregor, 2006). That is, in studying the information system in the context of the
MKW, an explanation of how and why things happen is provided, for example, how,
when and why information is accessed and used. In the following chapter I outline

the methodology selected as the best fit for achieving my research goals.

The research methodology applied to this thesis is qualitative in nature. In this
chapter, I outline the selection and application of the methodology used and the
interpretive epistemology underpinning my qualitative research. This chapter will
address the design logic behind the research and outline the interpretive case studies
cultivated. I also explain the processes of data collection through interviews and

thematic analysis using the computer program N-Vivo.

4.2 Methodology Options

The research methodology was selected based on the requirements of my research.
The rationale for the selection of interpretive case studies is based on the
development of a theory to assist in the understanding of MKWs in relation to

interaction with their information system.
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Research in general can be categorised as either qualitative or quantitative. The
research philosophy or epistemology refers to the underlying assumptions that
validate a piece of research and guides the selection of an appropriate research

method.

4.2.1 Quantitative Research

Quantitative research takes the representation of the data and interpretation of these
numbers to provide scientific evidence of the phenomena being studied. Straub et al.
(2005) notes that quantitative research is motivated by numerical outputs and
methods to derive meaning. According to Myers and Avison (2002), examples of
quantitative research methods include surveys, laboratory experiments, formal
methods such as econometrics, and numerical methods such as mathematical

modelling.

Quantitative research has an epistemology that is positivist in nature and therefore
the data gathered is collected, ordered and represented as numbers. The production
of evidence of formal propositions, quantifiable measures of variables, hypothesis
testing, and the drawing of inferences about a phenomenon from the sample to a

stated population are all examples of positivist epistemology.

4.2.2 Qualitative Research

Some phenomena are not easily quantifiable or categorised as black or white.
According to Myers and Avison (2002), quantitative research was developed to
study natural sciences and natural phenomena, whereas qualitative research was
developed to assist researchers to understand people and the social and cultural

contexts within which they exist.
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A feature which differentiates qualitative research is the emphasis placed on context.
Kaplan and Maxwell (1994) highlight the importance that is placed by qualitative
research on context (socially as well as institutionally) from the point of view of the
subject or participant. This is lost when textual data is quantified in quantitative

research.

Avison and Myers (2002) give examples of qualitative methods such as action
research, case studies and ethnography and methods of data collection as
observations and participant observations (fieldwork), interviews and questionnaires,

documents and texts, and the researcher’s impressions and reactions.

Qualitative research has three possible underlying epistemologies (again, the
assumptions about knowledge and how it can be obtained). These are Positivist,

Interpretive and Critical. See Figure 4.1 below.

Quantitative research Qualitative research

Positivist Interpretive Critical

Figure 4.1: Epistemological assumptions for qualitative and quantitative research (from Straub
et al. 2005, p. 226)

Just as with quantitative research, qualitative research can have an epistemology
which is positivist. Qualitative research is positivist if the underlying reason for the
research is to increase the predictability of a phenomenon by testing a theory for

predictability.
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Critical research is aimed at emancipating people and improving their social and
economic circumstances. Myers and Avison (2002, p.7) notes that ‘critical research
focuses on the oppositions, conflicts and contradictions in contemporary society, and
seeks to be emancipatory i.e. it should help to eliminate the causes of alienation and

domination’.

The interpretive epistemology attempts to understand a phenomenon through the
meaning that people assign to a context. According to Myers (1997) the interpretive
approach begins by assuming that access to given or socially constructed reality is
determined via social constructs such as language, consciousness and shared

meaning.

4.2.1 Selection of the Qualitative Interpretive Approach

My research aims to gain an insight into the perceived operations and interactions of
MKWs with their information system and therefore a qualitative research approach
is better suited to provide an understanding of this phenomenon. The exploratory
nature and ‘real life context’ of this research required a qualitative case study

approach (Yin, 2002; Preece, 2002;, Benbasat, Goldstein & Mead, 2002).

In considering the proposed outcomes of my research, the quantitative approach and
positivist epistemology would be less suitable, as what I am studying concerns
people and the choices they make (how, what and when they access information).
Since the subjects of my research are human beings, I was conscious of the
contextual influence on decision making and the findings therefore need to offer a
guide to what will happen, as opposed to the ‘black or white’ or prescriptive finding

which is proposed by positivist researchers.

Strauss and Corbin (1990, p.19) note that ‘qualitative methods can be used to

uncover and understand what lies behind a phenomenon about which little is yet
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known’. This adds further justification that qualitative research is a good match with

my research.

I identified my research as being interpretive, particularly noting the contextual
nature and social interactions which are encountered in understanding MKWs and
their information system. Supporting the interpretivist epistemology, Walsham
(1993) notes that, in terms of information systems research, the interpretive methods
are attempts to understand the information system context and the processes where

systems influence or are influenced by the contexts.

4.3 Research Design - Interpretive Case Studies

The research methodologies available to qualitative research include action research,
case studies and ethnography (Avison and Myers, 2005). Of these, a case study
methodology as described by Yin (2002, p.13) ‘allows for investigation of a
contemporary phenomenon within a real life context, especially when the boundaries
between phenomenon and context are not clearly evident’. This suggested to me that
it is most suitable for investigating the workings of the MKW and in particular, for
understanding the Information System from the point of view of the user, the

technology and the organisation.

The interpretive case study methodology, according to Walsham (2002, p.104), uses
theory as an ‘initial guide to design and data collection; use of theory as part of an
iterative process of data collection and analysis; and as a final product of the
research’. Activity Theory provides a theoretical perspective through which the case

studies will be examined.

The methodology used by researchers such as Kaptelinin and Nardi (2006) and
Barab et al. (2002) uses Activity Theory as a basic set of concepts in the application

of interaction design. Activity Theory in these cases supports researchers by:
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e Providing a structured approach to the object of study;
e dividing problems into easily managed sub-problems;

e Prioritising and establishing the importance of research issues.

The use of Activity Theory in this case did not suit my research as its application is

aimed specifically at the action research of interaction design.

Kaptelinin and Nardi (2006) also identified two further uses of Activity Theory in
research and interaction design, firstly as a descriptive theory that identifies a
number of fundamentally important concepts and secondly as an exploratory theory

that suggests mechanisms explaining why and how certain phenomena take place.

Engestrom (2008) undertook research which considered disturbances in the form of
deviations from the planned course of events in the work process from the point of
view of the production team (Producer, Director, Senior Audio Technician and
others). To assist in the interpretation of this case study, Engestrom used a
conceptual model of Activity Theory as a lens through which data was translated.
Consistent with this research, I selected Activity Theory as a platform through which
I investigated my case studies, assisting in the interpretation of the MKW and their

identification of, and interaction with, their information system.

The case study developed through the lens of Activity Theory encapsulates into a
model of the decision making process as a component of the work Activity of a
MKW while in the field, and the Subject is the mobile worker, operating away from
a formal office situation (see Figure 4.2 below). The information system that the
MKW interacts with is viewed as the Tools, while the interaction with this
information system is mediated by Rules — the social norms and standards that are

the influences exerted by the Community of Practice.
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In utilising Activity Theory as an interpretive tool to provide a holistic view of the
interaction by the MKW with their information system, the role of Collaborators
cannot be ignored (Divisions of Labour). Collaborators will be considered as a

potential source of information and mediating force on an Activity.
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Figure 4.2: Activity Theory and the MKW

To allow for a broad view of this system, the model was created through studies of
different MKWs, specifically, Reporters in the field, Doctors on ward rounds, and
Construction Site Workers operating over different areas of a construction site or
across a number of building sites. A detailed list of these workers and the logic
behind their selection is listed in the introduction to each of the respective case study

sections.

The interpretive case study method is iterative in nature and requires at least two

rounds of data collection, in which the theories that emerge from the first round are
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tested in the second. An example of this approach is that taken by Orlikowski (1996)

where data collection was conducted in two phases.

Iteration in qualitative research is supported by Gorman and Clayton (2005) and
allows for refinement of my research through informed modification to the model
being developed. Gorman and Clayton (2005) suggest a three-phase research process

which I will follow. These are as follows:

1. The initial phase is ‘Preliminary Preparation’

This stage, as described by Gorman and Clayton (2005), considers the focus and
selection of a topic, a literature review and formulation of the research question.
Chapters 1-3 demonstrate these processes, which were undertaken prior to the start

of my research.

2. The second phase is described as ‘Broad Explanation’

Typically, this phase includes such processes as conducting pilot case studies, and
includes the search and selection of suitable subjects. The pilot case studies selected
in my research consider the mobile knowledge work that is conducted by Doctors
examining patients on ward rounds and newspaper Reporters as they develop and

deliver stories from the field.

3. The final phase of this iterative research is the ‘Focused Activity’

This phase of the research is an iteration of the previous phase once the research has
been amended and refined, taking into account the findings of the pilot studies. In
my research, this constitutes the main case study, which is the examination of
Construction Site Workers. Following the analysis of the pilot studies of Doctors
and Reporters, a comparison of the identified themes was made against the evidence

provided by the second case study, refining the mobile information system model
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(Pare and Elam, 1997). The details of the two iterations of the case studies in phases

2 and 3 can be found in Section 4.5.

4.3.1 Data Collection — Semi-structured Interviews

When considering the data collection method, I initially considered interviews to be
the most suitable technique. Walsham (2002) asserts that, particularly for case study
research, interviews are a primary data source because the researchers can access
various interpretations of the participants towards actions and events and views of

themselves and other participants.

The main form of data collection in constructing the case studies was through semi-

structured interviews.

Silverman (1993) suggests that the use of interviews is advantageous as it allows for
interviewees to freely respond and therefore define their unique understanding of
situations. Particularly given my limited understanding of the work involved in the
pilot case studies of the Doctors on ward rounds and the field Reporter, the
interviews allow for issues that may not have been previously defined to materialise

from the respondents.

Interviews have the potential to generate data which is non-productive (Hove and
Anda, 2005). Other concerns with interviews are raised by Walsham (2002), noting
that if the interviews are too tightly controlled, much of the richness of data gained
from the expressions of the subjects interviewed could be lost. Conversely, if the
interviewer is too passive then adverse effects may occur, such as missing the
opportunity for exploration of new directions. Additionally, interviewees could
conclude that the researcher is not interested hearing negative responses with

ongoing collaborations. This was a particular concern for my research as I intended,
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and indeed, conducted follow-up interviews with many of the subjects. To address
the above concerns, I decided to conduct all interviews myself ensuring a
consistency in the interviews as well as maintaining a level of quality control over

the interviews.

Similar to research undertaken by Wood (1997), to further assist in efficiency with
the data collection, I decided to use semi-structured interviews as a means of
keeping interviews focused on the relevant topic of examination. As Wood (1997,
p-53) notes. ‘guided questions help keep the user focused on relevant aspects of the
work domain without narrowing the focus too early’. (The guiding interview

questions for the semi-structured interviews are available for review in Appendix B.)

Preece, Rogers and Sharp (2002) and Wood (1997) note that data collection using
interviews can be enhanced if undertaken in the subject’s place of work. Through
this method Preece, Rogers and Sharp (2002, p.211) state that ‘if interviewed in their
own work or home setting, people may find it easier to talk about their activities by
showing the interviewer what they do and what systems and other artefacts that they
use’. [ decided, therefore, that the large majority of my interviews would be
undertaken face to face in the workplace to assist with the integrity of the data
collected. Some interviews were conducted via phone calls due to issues such as

time constraints and availability, or as a preference of the interviewee.

It is imperative for the collection of data in interpretive case studies to be as
effective as possible (Walsham, 2005). To ensure this, all interviews were digitally
recorded and transcriptions were made of the recordings. These transcriptions were

used to facilitate a thematic analysis as noted in Section 4.4.
Confidentiality was applied to data through the desensitising of names (Veal, 2005)

which was also a requirement for Ethics Approval by the UTS Research Office.

Because all interviewees were informed about the desensitising of data (all signed a
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consent authority — see Appendix A), this also assisted with freedom of expression

in interviews, resulting in a rich source of data.

The case studies aim to describe the existing information system available to the
examined MKW. Since the information system supports decision making, exploring
how the MKW makes decisions would provide a snapshot of scenarios in which

these workers interact with information sources.

The overall focus of the interviews was aimed at extracting the following:

e Describing how the interviewees operate in mobile scenarios and in
particular the different sources of information

e Identifying information sources

¢ Identifying potentially useful information sources for decision making
available to office based workers but unavailable to the interviewed MKWs
when operating in a mobile mode (gaps in the mobile information system of
the interviewed MKWs)

e Identifying how the workers fill in the gaps in their information system

To ensure that I was able to focus the data collection on the above areas of interest
and also allow freedom for the respondents to contribute, I used semi-structured
interviews. A key feature of the semi-structured interview technique according to
Gibson and Brown (2009) is that it permits the researcher to consider the predefined
themes of the interview while allowing flexibility to give participants the freedom to

explore emergent topics.

I found that an advantage of using semi-structured interviews as the data collection
medium is that it allows for the changes in direction, opening up unanticipated areas
for consideration while still offering a guide to the underlying themes to be

examined. For example, it did not occur to me that the different MKWs would have
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a central information store, such as an office, from which they regularly operated. A
comparison between the way in which some MKWs operated in the office and in the
field was then considered as part of the pilot case studies, leading to some interesting

outcomes.

Interviews started with participants providing a brief description of their role, the
general work they do and the number of years they have been involved in this type
of work. The interviewees were asked to describe situations in which they worked in
a mobile sense and how, if at all, they made decisions while mobile. The tools for
decision making (information and its sources) were explored (see Appendix B for
sample questions).

Hypothetical questions about ‘decision making’ allowed for the construction of
vignettes (Sleed, et al. 2002; Finch, 1987). Using scenario-based short stories
assisted in the production and interpretation of data concerning decision making

from the interviewed MKWs.

The interviewees were also asked to consider any issues with information sources
that were used in their mobile work. An explanation of how these workers overcame
these issues highlights the non-explicit ways in which decisions were made and
information was gathered and used. A final consideration proposed to interviewees

was the possibility that mobile technology could assist in their mobile work.

A concern identified by Gibson and Brown (2009) with the use of semi-structured
interviews is that the researcher conducting the interviews will have to make
judgments ‘in the heat of the moment’ about what is relevant and which flow of
conversation to follow. To overcome this, several of the participants were re-
interviewed after some analysis of their initial interview. This allowed for emergent

topics which were initially overlooked to be represented.
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4.3.2 Sampling

In the development of the pilot case studies, snowball sampling was used as a means
of assembling subjects for interview. Patton (1990) describes snowballing or chain
sampling as the discovery of a wide sample of persons via people who know other
people within the area under examination. Such people can provide information rich

cases that are particularly good for case studies.

The reasoning for using this sampling technique is that I have relatively little
experience or understanding of either Doctors working on ward rounds or Reporters
working in the field. This means that the initial contact has the ability to assist by
establishing appropriate subjects for examination. Penrod et al. (2003) note that
snowball sampling is of particular use when examining sociological endeavours, as
it allows for the sampling of natural interaction units. Lopes, Rodrigues and Sichieri
(1996) highlight an advantage that snowball sampling provides within a field of
interest as referrals. Through referrals made by those already selected for matching
the target research criteria and based on their interpersonal knowledge of other
professionals in the same field, there is increased potential for matching subjects of

interest, both in the relevance of interviewees and the data collected.

In my experience of the snowball sampling method ,I found that there appeared to be
a level of comfort between myself and the interviewee. The subjects were very open
in their responses to questions and their descriptions of topics were candid and
detailed. This could have been a direct result of having been introduced to the
interviewee by a common personal contact. Unfortunately, I also encountered
limited availability of potential subjects, as several of the recommended contacts

were unavailable for interview.

I found that using the ‘interview — snowball” approach to gathering data also assisted

in the selection of subjects of the case study. The instance of examination was the
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application of knowledge supported by information in decision making by mobile
workers; however, some of the interviewees were not mobile workers. For example,
the Editor was interviewed for his views on how Reporters operated in the field
which revealed a misconception about the usefulness of laptops, allowing for a
broader organisation view of the subject MKW. Further information is contained

within future chapters.

The main case study examined various Construction Site Workers on two different
building sites. My personal experiences, having worked for over ten years in this
industry, allowed me to exercise some judgment to undertake purposeful sampling.
Marshall (1996) describes this sampling technique as the researcher choosing the
most productive sample to answer the research question. Further justification can be

found in Boyatzis (1998) who stated:

Knowledge relevant to the arena being examined is crucial as a foundation, often
referred to as tacit knowledge. For example, it is difficult to perceive and make
sense of patterns in Shakespeare without understanding Greek and Roman
mythology. Strauss and Corbin (1990) claimed that theoretically sensitivity is the
ability of the researcher to recognize what is important, give it meaning and
conceptualize the observations. In this sense, a researcher needs to have the patience
to perceive themes or patterns and the ‘lens’ through which to view them. Cleaning
your glasses helps, but conducting qualitative research involves emotional, value<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>