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ABSTRACT

The rapid growth in the use of wireless communication and portable devices in
recent years has created a great potential for a variety of mobile work technology
support. However, we still lack the theories to explore the nature of mobile work,
examine the needs for mobile work support, and identify the appropriate mobile
technologies for various kinds of mobile work. This study is an attempt to meet
the challenge.

A mobile task model is proposed in this study which includes four dimensions:
task complexity, task interdependence, time criticality, and location sensitivity.
New instruments are developed to measure the constructs of time criticality and
location sensitivity. Six typical mobile work support functions are examined:
mobile communication, mobile information searching, mobile transaction
processing, location ~elated service, mobile job dispatching and mobile office. In
light of contingency theory and attitude/behavioral theory, a research model is
proposed to identify the ideal fit between task characteristics and typical mobile
work support functions.

Based on empirical data from real mobile workers, the nature of mobile work
and the differences in mobile work between mobile knowledge workers and field
workers are analyzed. New instruments for the time and location related
constructs are validated through the empirical data. The differences in perceived
usefulness of the typical mobile work support functions between mobile

knowledge workers and field workers are presented, as well as those of the
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current usage and intention to use. Finally, the ideal fit is identified on the basis of
the empirical data.

This study contributes both to theory and practice. The establishment of a
mobile task model, including the development of new instruments for time and
location constructs, provides a foundation for future mobile business research.
The identification of the ideal fit between task characteristics and mobile
technology functions, based on contingency theory and attitude/behavioral theory,
extends and enriches mobile business research. The results of the study can
provide guidance and recommendations on how to strategically plan and
implement suitable mobile applications, and to identify opportunities for the

development of appropriate technological solutions for mobile work support.
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Chapter 1: Introduction

1.1 Research Background

The rapid growth in the use of wireless communication and portable devices in
recent years has created a great potential for a variety of mobile work technology
support. The implemeatation of mobile work support brings a competitive edge as
well as improves work productivity for business (Barnes 2003; Chen and Nath
2004). However, motile work support applications do not necessarily with any
certainty bring value to mobile work. Not all mobile tasks require or can benefit
from the use of mobile work support, nor do all types of mobile work support
guarantee that they will be of value. As shown in a case by Luff and Heath (1998),
the utilization of mobile technologies may be problematic, and mobile
technologies may be vsed in unexpected ways. For example, mobile devices were
introduced to provide communication and collaboration support between foremen
and field workers at a construction site. However, the usage of mobile devices
actually did not facilitate work collaboration. Instead of being used as a
collaboration tool, mobile devices were primarily used by workers as a data
collection device. This does not mean that mobile devices are not useful tools, but
merely demonstrates that they are not useful in some specific situations (Luff and
Heath 1998). Therefore, identifying the appropriate mobile technologies for
various kinds of mobile work is critical to achieving value from mobile work

support applications.
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Despite the great potential of mobile technologies, we still lack theories to
fully understand the nature of mobile work. Without this understanding, it will be
difficult to identify the needs for mobile work support applications developed for
mobile workers. The pivotal focus of existing information systems research has
been mainly focused on stationary office environments. It is time for IS
(Information Systems) research to “move on or move over”, i.e., to identify what
theories are still valid and what theories are no longer adequate and need to be
extended. The demands of mobile work support require us to rethink many
fundamental assumptions underlying IS research (Lyytinen and Yoo 2002). The
research in this thesis is an attempt to contribute to the extending the

fundamentals of IS theory in the new mobile environment.

1.2 Research Objectives and Research Questions

The objective of this study is to explore the nature of mobile work, to examine
the needs for mobile work technology support, and to identify the ideal fit
between the characteristics of mobile tasks and mobile functionalities.

The research questions of this study are presented as follows. The first research
question is: What is the nature of mobile work? To answer this question, we need
to address the following four sub-questions: 1) How should mobile tasks be
modeled? 2) What are the characteristics of mobile tasks? 3) How can mobile
tasks be evaluated? and 4) What are the key differences in mobile work between

different types of mobile workers?
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The second research question is: What are the typical functions that are used to
support mobile work? To answer this question, we need to address the following
sub-questions: 1) What are the typical mobile technology functions needed to
support mobile work 2) How are these functions related or clustered? 3) What
are the differences between different types of mobile workers in terms of their
current usage of, perceived usefulness of, and intention to use mobile technology
functions? and 4) What is the gap between the current usage of these functions
and worker intentions to use them?

The third research question is: What is the ideal fit between the characteristics
of mobile tasks and mobile technology support functions? Before answering this
question, we need to: 1) address how to define and measure this fit and 2) find the
ideal fit, based on empirical data analysis.

To respond to these questions, this study will propose a model to describe
mobile tasks in four dimensions: 1) task complexity, 2) task interdependence, 3)
time criticality, and <) location sensitivity. While using existing instruments to
measure task complexity and task interdependence, new instruments for time
criticality and location sensitivity must be developed and validated through the
analysis of empirical data. The nature of mobile work is to be explored, based on
empirical data. Based on an investigation of currently existing mobile technology
functions, six typical mobile technology functionalities are identified: 1) mobile
communication, 2) mobile information searching, 3) mobile transaction

processing, 4) mobile job dispatching, 5) location related service, and 6) the
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mobile office. The current usage of, perceived usefulness of, and intention to use
these mobile technology functions are examined through empirical data. After a
thorough and comprehensive literature review, especially of contingency theory
and its applications in information systems research, this study defines this fit as
the congruence between task characteristics and the functionality of the
technology that improves work performance. It then uses perceived usefulness to
measure the fit. Finally, the ideal fit between the characteristics of mobile tasks
and mobile functionalities is explored through the analysis of empirical
quantitative data.

This study aims to contribute to both theory and practice. With respect to
theory, the primary objectives are: to explore the nature of mobile work based on
a theoretical task model, to examine the usefulness of mobile work technology
support functions, and to identify the ideal fit between task characteristics and
mobile technology functions. Regarding practice, the purpose of the study is: to
provide guidance and recommendations on how to strategically plan and
implement suitable mobile applications, and to help identify opportunities for the

development of appropriate technological solutions to support mobile workers.

1.3 Organization of the Thesis
The thesis consists of seven chapters. Chapter 1 (this chapter) introduces the

research background and the motivation for the study, presents research
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objectives and research questions, and highlights the expected contributions to
both theory and practice.

Chapter 2 offers a comprehensive review of related work on mobile work
technology support, including the definition of mobile workers, the nature of
mobile workﬂ, the support technologies for mobile work, and the utilization of
mobile technology for mobile work.

Chapter 3 presents a thorough review of the theoretical background for this
study. Contingency theory and attitude/behavior models are discussed. The
applications of contingency theory in information systems research, the concept
of fit and how to measure the fit are addressed in detail.

Chapter 4 propose:s a research model. The task model is then presented. Four
dimensions of the task model are discussed in detail. Mobile technology and the
six typical mobile work support technology functions are discussed. The chapter
concludes with the development of the research hypotheses.

Chapter 5 discusses the methodology utilized in this study. Measurements of
constructs and instrument validation methods are introduced, along with sampling
and data collection methods. Finally, data analysis methods are presented.

Chapter 6 offers data analysis and results. First, the data collection procedure
and the profiles of survey respondents are introduced. Second, instrument
validation is discussed. Third, the nature of mobile work is analyzed. Fourth, the
usage of mobile technology supported is discussed. Fifth, hypotheses testing is

conducted through multiple regression and a structural equation model.
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Chapter 7 offers conclusions from the study. First, the research questions posed
in the introduction are answered. Second, research contributions from the study
are presented, followed by a discussion of the limitations of the study, and

suggested avenues for future research.
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Chapter 2: Related Studies of Mobile Work Technology Support

The objectives of the review of related studies are: (1) To review the status of
relevant mobile work support studies; (2) To discuss flaws and weaknesses of

existing studies; (3) Tc organize existing literature as the basis for this study.

The work reviewed in this chapter is summarized in Table 1. In this chapter,
definitions of mobile workers are reviewed, followed by a review of studies on
the nature of mobile v/ork. Next, studies of characteristics of mobile technology
and categorization o7 mobile applications are discussed. Then studies are
introduced about why and how mobile applications are used by mobile workers,

and finally, comments arising from the chapter are presented.

2.1 Definition of Mobile Work

In this section, we will review the studies that answer the following questions:
Who are mobile workers? What is the categorization of mobile workers?

First, we need to clarify the concept of mobility. There are many different
views of this concep:. Mobility has been viewed as the physical mobility of
persons, either by walking or by some means of transportation; it has also been
viewed as information mobility by means of broadcasting media such as
television or the Interaet, or the mobility of objects (Urry 2000). There are also
concepts of social mobility and economic mobility (Smith and Katz 1993; Urry

2000). In our research, we define mobility as the physical movements of people
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Table 1: Framework of Literature Review

Review subject

Review objectives

Review results

Definition of
mobile workers

What is the concept of
mobility?

Mobility refers to people’s
physical movements (Urry 2000)

Who are mobile workers?

Mobile workers are workers who
are away from their office desks
for more than 20 percent of the
work time (Gartner 2002).

What is the categorization
of mobile workers?

In terms of job category, there are
two types of mobile workers:
mobile knowledge workers and
field workers (Yuan and Zheng
2006).

In terms of degree of mobility,
there are five types of mobile
workers: On-site movers; Yo0-yos;
Pendulums; Nomads; Carriers
(Lilischkis 2003).

Nature of
mobile work

What are the characteristics
of mobile work compared
to stationary work?

Uncertainty, lack of awareness
and connection, dynamic time
structure were mentioned in the
literature.

Characteristics of mobile work
were summarized and compared
with stationary work by Yuan and
Zheng(2005); Zheng and
Yuan(2006).

Are there studies that try to
establish a theoretical
model to describe mobile
work?

A conceptual model for
describing mobile work was
proposed by Yuan and
Zheng(2005); Zheng and
Yuan(2006). Not tested by
empirical study.

Support
technology for
mobile work

What are the characteristics
of mobile technology?

Portability, Ubiquity, Uniqueness,
and Context Awareness (Watson
et al. 2002)

What are the typical
functionalities of mobile
applications? How to
categorize them?

No widely accepted
categorization of mobile
technology support functions.
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Table 1: Framework of Literature Review (Cont.)

Review subject | Review objectives Review results
Utilization of | What factors Attitude/behavior theory is used,
mobile dete mine/affect the mostly for mobile consumer
technology in | adoption of mobile service adoption
mobile work applications by mobile

worlkers?

In which situation can - Identify fit profile between

mobile technology support | location dependence/time
improve the performance dependence and

of r obile work? ubiquity/uniqueness (Junglas and
Watson 2003).

- Mobile procurement system for
urgency and structured process
situations (Gebauer and Shaw
2004)

from one place to another and/or temporary stays in places other than their own
fixed offices. The mobile workforce is defined as workers who are usually away
from their office desks for more than 20 percent of the work time, or who do not
have office desks (Gartner 2002).

Mobile workers can be classified by industry. The typical mobile workforce
includes managers, sales force, transportation workers (such as truck drivers, taxi
drivers), field service workers, emergency workers, healthcare professionals, etc.
(Gartner 2002). We can generally categorize these mobile workers into two types:
one is mobile knowledge workers (MKW), mainly including managers,
salesperson, and mobile professionals. The other is mobile field workers (MFW),
mainly including transportation/delivery workers, field service workers, and

emergency workers (YYuan and Zheng 2006).
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Mobile workers can also be classified by patterns of mobility. In one of the
earlier studies of mobile work, Whittaker et al. (1994) distinguished two types of
mobile professionals. One was primarily mobile in the local office environment,
the other was mobile in both the local office and also remotely (within the local
metropolitan area) (Whittaker et al., 1994). Local mobility (defined as within easy
walking distance of the office, such as walking between rooms or buildings at a
local site) was further examined in an ethnographic field study of a distributed
design team by Bellotti and Bly (1996).

Kristoffersen and Ljungberg (2000) further distinguished two kinds of remote
mobility: traveling and visiting. Thus they contended that there are three types of
mobility, which they called wandering, traveling and visiting. Wandering is an
activity characterized by extensive local mobility. Traveling is an activity that
takes place while traveling in a vehicle or walking. Visiting is an activity that
happens in one place for a coherent but temporal period of time (Kristoffersen and
Ljungberg 2000).

Lilischkis (2003) distinguished five types of mobile work in terms of an
increasing level of detachedness of the workplace (Lilischkis 2003). Every mobile
worker performs one or another kind of mobile work sometime, and some mobile
workers may perform many types of mobile work in a certain period of time.
These five types of mobility are discussed below:

(1) “On-site movers”: work requiring movement around a certain site. “On-site

movers” are working on a certain site but have to move around or back and forth

10
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for certain purposes. Examples are security agents walking around and watching
sites, and hospital doctors visiting patients.

(2) “Yo-yos”: occas onally working away from a fixed location. The definition
of the yo-yo type of mobile work refers to a fixed location as a reference point
that is left for a certain time to work elsewhere. People may leave the workplace
for meetings, customer visits, and the like, from time to time.

(3) “Pendulums”: elternate working at two different fixed locations. The
pendulum type of mobile work includes work with two fixed work locations such
as the employer’s preniises, a home office, or a client’s premises, between which
the workers alternate. The pendulum type includes the classical telework: work
being carried out at a distance, implying computer use, and the use of
telecommunication for electronically exchanging work results and messages with
colleagues, superiors, or external agents such as clients.

(4) “Nomads™: working at changing fixed locations. The nomad type of mobile
work refers to people who constantly move from one work location to another.
The number of work locations is more than two, otherwise they would be
classified as pendulums. Field sales forces as in the insurance business may visit
many customers a day and could be considered to be “nomads” in a wider sense.

(5) “Carriers”: working on the move transporting goods or people. The
definition of the carrier type of mobile work refers to personal or commodity
transportation involving continuous moving from one place to another. Examples

are jobs such as truck drivers and taxi drivers.

11
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In this study, mobile workers classed as pendulums, such as tele-workers, are
not included since they differ in special ways from other mobile workers. Dix and
Beale (1996) make the distinction by claiming that telework is dependent upon
spatial location, i.e., the home, a hotel room etc. Telework, broadly defined,
means “working at a distance”. The most popular example is the person who
works at home instead of commuting to a distant office. A mobile worker is one
whose “place of work” isn’t fixed at all, and who needs to be effective in a range

of different work settings (Dix and Beale 1996).

2.2 Nature of Mobile Work

In this section, we review studies that answer the following questions: What
are the characteristics of mobile work as compared with stationary work? Is there
a theoretical framework to describe mobile tasks?

2.2.1 Characteristics of Mobile Work

In the literature, the following three characteristics of mobile work are
discussed: uncertainty, lack of connection, and temporal mobility.

Many studies have found that uncertainty is the main characteristic of mobile
work. Perry et al.’s study of mobile workers traveling on business discovered that
mobile work is unpredictable (Perry et al., 2001), and that this is one of the major
difficulties in mobile work. Hence, one of the important features for mobile
workers is how to deal with uncertainty. Tamminen et al. described situational

(unplanned) actions within planned ones (Tamminen and Oulasvirta 2004). For
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mobile workers, there are inherent uncertainties associated with place that impact
on their work choices and the kinds of activities they pursue, and managing the
uncertainty of place is of particular concern to mobile workers (Brown and
O'Hara 2003). Tamminen and Oulasvirta found that location-related problems are
usually solved througt: interaction with other people. When people on the move
come up against obstacles, or are simply feeling unable to navigate their routesA
correctly, they often seek help via interaction with others (Tamminen and
Oulasvirta 2004). In this study, this kind of problem was solved with the help of a
mobile phone.

Maintaining informal awareness of what is going on in the office, and building
a sense of community, are important for mobile workers. Evidence for this is seen
in the workplace design literature (Tanis and Duffy 1999) and in studies of
informal communicaiion (Whittaker et al., 1994; Luff and Heath 1998).
Awareness and comrr unication problems were also discussed in Luff and Heath
(1998)’s mobility studies. One example comes from their observations of staff
and management at the London Underground. In this case, many of the
information and cominunication resources required for the staff to perform their
work were located in the operations room. When members of staff were mobile
and away from this room, they were unable to access the ongoing changes taking
place in it: the staft member no longer had continuous visual and auditory access
to colleagues and information gained by inadvertently overhearing conversations

and phone calls (Luft and Heath 1998). Perry et al.’s study also showed that one
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of the problems faced by mobile workers away from the office is how to maintain
an informal awareness of what is going on back at the office and also how to
maintain a sense of community at work (Perry et al., 2001). Mobile technologies
can potentially help support these aspects of work, and these researchers saw
some evidence of this.

The temporal structure of mobile work is highly varied and fluctuating
(Tamminen and Oulasvirta 2004). Tamminen et al. (2003) called this temporal
tenston. Temporal tension could be classified into four stages: acceleration,
normal (anticipated) proceeding, slowing down, and stopping. Some situations get
accelerated. Sometimes, they get “slower”, or even “stop”. The two important
tensions emerging from the study of Tammine et al. (2003) are hurrying and
waiting. When hurrying, people are actively orienting to the temporal aspects of
their actions. They are managing their current activities to fit in a time frame - the
planned action is not unfolding as anticipated, and more “doings” must be
squeezed into the same amount of time than in a normal situation, to keep up with
the original plan. When waiting, the relationship between time and action is
stretched. The waiting time can then be used in various time-killing activities (e.g.,
by reading, playing games, or calling somebody). This waiting time is called
“dead time” (Perry et al., 2001). During travelling, there are often large amounts
of time when mobile workers have nothing to do or cannot do something. This
time occurs between tasks and between meetings, in which the mobile workers

usually have little control over the resources available to them (Perry et al., 2001).
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2.2.2 Framework to Describe Mobile Work
Some studies have tried to establish a framework that can be used to
characterize mobile work, with most of them trying to use time and location as
the main dimensions of the framework. For example, Wiberg and Ljungberg
proposed a conceptual framework that analyzes mobile tasks along the two
dimensions of time and space. Combinations of the two dimensions produce four
scenarios of mobile work. The four scenarios of the model are (Wiberg and
Ljungberg 1999):
(1) “Anytime, anywhere”: Tasks that can be done independent of time and
place. They car be done anytime, anywhere.
(2) “Anytime, particular place”: Tasks that need to be done at a particular
place but can be done whenever.
(3) “Particular time, any place”: Tasks that can be done independent of place
but at a certain time or in a certain order.
(4) “Particular time, particular place”: Tasks that must be done at a particular
place and on a particular time.
Saugstrup and Henten (2003) proposed a preliminary framework of mobile
work, in which location (that is the geographical parameters in their model) and

time are the main dimensions (Saugstrup and Henten 2003):

(1) Geographical parameters. Starting with Kristoffersen and Ljungberg’s

(2000) definitions of mobile modalities, wandering, visiting, they further
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categorized visiting modality into three sub-modalities/levels: world
traveler, regional traveler, and local traveler.

(2) Time parameters. The time parameters consist of two aspects: being
dependent or independent of time regarding communication and
interaction, and being synchronous or asynchronous regarding
communication patterns.

Junglas and Watson (2003) proposed three dimensions to describe mobile

tasks: time-dependent, location-dependent, and identity-dependent tasks.

(1) Time-dependent tasks are those that have to be fulfilled as soon as possible.
Depending on whether the task is initiated by the task doer or triggered by
someone external, the taxonomy distinguishes between intrinsic and
extrinsic time-dependent tasks.

(2) Location-dependent tasks are those that require location information
either about the person (intrinsic), or about somebody else (extrinsic).

(3) Finally, identity-dependent tasks are those that require a unique
identification of a person, including his/her preferences. Identity
information can either be provided about the person (intrinsic, e.g., billing
information), or about others (extrinsic, e.g., personal preferences for one-
to-one marketing).

Gebauer et al. (2005) extended the traditional task model with two traditional

task dimensions (task difficulty and task interdependence) into the mobile context

by adding the third dimension of time criticality. Time criticality is defined as the
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importance with which a task needs to be performed promptly (urgency) (Gebauer
et al., 2005).

Yuan and Zheng (2005) and Zheng and Yuan (2006) proposed a conceptual
framework and used this framework to analyze four fundamental aspects of
mobile work: mobile workers, mobile tasks, mobile context, and mobile
technology. Besides the traditional task dimensions of task complexity and task
interdependence, time and location dimensions were emphasized in their model.

Most of the foregoing studies do not provide empirical evidence to verify their

models.

2.3 Supporting technology for mobile work

In this section, we will review the studies that answer the following questions:
What are the characteristics of mobile technology? How should mobile
applications be categorized?

2.3.1 Characteristics of mobile technology

It is generally accepted that portability, ubiquity, uniqueness and context
awareness are the main characteristics of mobile technologies.

Clarke contended that the unique characteristics of mobile applications are
found in the specific dimensions of ubiquity, convenience, localization, and
personalization (Clarke 2001). Mobile devices offer users the ability to receive,
send, and process information from virtually any location on a real-time basis.

The agility and accessibility provided by wireless devices enable people to access
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mobile services without constraints of time and place. Location-specific
information leverages the key proposition of mobile commerce over traditional e-
commerce by supplying information relevant to the current geographic position of
the user. Mobile devices are typically used by a single individual, making them
ideal for target marketing of individuals.

Watson et al. proposed that mobile technology is characterized by four Us:
ubiquity, universality, uniqueness and unity (Watson et al., 2002). Ubiquity
relates to the "anytime-anywhere" access focus, which the mobile phone with
associated networks is fast bringing to reality. The convergence of network access
is enabling universality. The ability to individualize information and provide pull
information based upon location, time, role, or some combinations brings the
promise of uniqueness. This is also called context awareness. Synchronization of
access devices, information provision, and software drivers are essential pre-
requisites for the success of the four Us.

2.3.2 Categorization of Mobile Application Functions

Functions of mobile applications have often been described by mobile product
and service providers. In the academic world, there are no widely accepted
categorizations of mobile applications. However, some progress is indicated from
the following two studies.

Liang and Wei classified mobile applications into six categories (Liang and

Wei 2004):
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o Time-Critical Services. This category of application provides emergency
and time-critical services, such as mobile notification, and event-trigger
messaging.

e Location-Aware and Location-Sensitive Services. A location-aware
service is one for which the location information of moving targets is
important to the delivery of the service. Location-sensitive services rely on
location information about moving targets for delivering "relevant" and
"appropriate" szrvices.

e Identity-Enacted Services. Mobile devices can be used to identify users.
Examples of identity-enacted services include mobile financial
applications (e.g., mobile banking and brokerage services, mobile money
transfer, and ronobile micro-payments) that allow customers to conduct
financial transactions. User-sensitive mobile advertising is another
identity-enacted service.

¢ Ubiquitous Communications and Content Delivery Services. Mobile
communications facilitate personal contact anytime, anywhere. While
voice and short message service (SMS) are currently the primary form of
mobile communication, future mobile devices such as 3G phones are
capable of handling much more information and providing broader
bandwidth.

e Business Process Streamlining. Mobile services can be used to enhance

the efficiency of business processes that include location-sensitive or time-
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critical activities to reduce transaction costs or improve service quality.
On-the-spot claim payment processing is one example.

e Mobile Offices. Mobile devices may be used within or external to offices.
Mobile workers (i.e., workers equipped with mobile applications) are able
to retrieve critical information from central office systems, perform job
assignments, scheduling, and dispatch, and collaborate with others (mobile
or not) in a wireless environment.

Balasubramanian et al. proposed that mobile applications be categorized along
three dimensions (Balasubramanian et al., 2002): (1) the extent to which the
application is location sensitive, (2) the extent to which the application is time
critical, and (3) the extent to which the application is controlled by the
information receiver or by the provider.

Applications vary along the first dimension (location) in terms of how “tied in”
they are to the physical location of the information recipient. In some cases,
applications may closely relate to the surrounding physical environment (e.g.,
mapping one’s location using a satellite-based GPS (Global Positioning System)).
In other cases, applications may be entirely independent of physical location (e.g.,
obtaining a stock quote over a cellular phone). Generally, when an application is
related to the surrounding physical environment, it will involve interactions with a
fixed physical asset in that environment (e.g., repairing on the spot), a
repositioning of the receiver unit within that environment (e.g., truck rerouting),

or information generated about the environment itself (e.g., GPS-based mapping).

20



PhD Thesis — W. Zheng McMaster — Business Administration

Applications vary along the second dimension (time) in terms of the degree to
which they are time critical. At one extreme, applications may be highly time
critical (e.g., emergency handling); at the other extreme, applications may not be
time critical at all (e.g., meter reading). In general, when an application is time
critical, it will involve the exchange of information related to a scheduled event
(e.g., an appointment with a customer), information that quickly depreciates in
value (e.g., a stock rice), or information that is required to address some
emergency (e.g., a roadside assistance request).

Finally, applications vary along the third dimension (control) in terms of
whether they are controlled by an information receiver (e.g., a taxi driver) or a
provider (e.g., a dispaicher). Applications controlled by a receiver of information
would tend to relate to more random, unforeseen needs (e.g., a call for service
after an automobile brzakdown). In contrast, applications controlled by a provider
would tend to be marketing “broadcast” activities (e.g., announcement broadcasts
according to geographical proximity) and applications that are maintained on an
ongoing basis by service providers or coordinators (e.g., monitoring of truck fleets
using onboard sensors in conjunction with satellite-based sensing and

communication systemnis).

2.4 Utilization Studies of Mobile Applications
In this section, we will review the studies that answer the following questions:

What factors affect and lead to the adoption of mobile applications by mobile
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workers? In which situation might or might not a specific mobile application

improve the performance of mobile work?

In recent times, many studies have been conducted to analyze the factors that
affect and lead to the adoption of mobile services (e.g., Lee 2002; Pedersen 2002;
Bruner II 2003; Fang 2003; Hung 2003; Wu and Wang 2005; Wakefield and
Whitten 2006). Most of these studies have applied existing adoption models of
information systems or their extensions. The constructs that are typically used in
these studies include: Perceived usefulness, Perceived ease of use, Subjective
norm (Peer influence, External influence), Image, Connection speed, Service
costs, User satisfaction, Personal innovativeness, Perceived playfulness/Fun,
Perceived security, Consumer visual orientation, Internet device, Self-efficacy,
Facilitating condition, and Service Quality. Most of these studies have been in the

consumer field, with very few in the business field.

Many scholars have argued that for an information system to have a positive
impact on performance the technology must be a good fit with the task it supports
(Goodhue and Thompson, 1995, Zigurs and Buckland, 1998). TTF (Task-
technology Fit) provides a conceptual basis for explaining in which way the
nature of the task impacts individual and organizational performance (Goodhue
and Thompson, 1995). There are two studies (Junglas and Watson (2003) and
Gebauer and Shaw (2004)) that used the TTF model or a combination of the TTF
model and TAM (Technology Acceptance Model) to explore the ideal fit between

mobile tasks and the functions of mobile applications. These studies focused on
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determining where mobile applications could improve the performance of mobile

work.

Junglas and Watson (2003) distinguished between three different levels of fit:
ideal fit, over-fit, and under-fit. Whereas ideal fit reflects the ideal mapping of
ubiquity and uniqueness task characteristics and technological functionality, over-
and under-fit, respectively, describe a digression from the ideal mapping. In the
case of over-fitting, technology provides more functionality than required for the
task. In the case of under-fitting, a technology does not provide sufficient
functionality to perforn that task efficiently. These authors propose that ideal fit
will lead to the highest level of individual performance, usefulness, and ease of
use, whereas over-fit is expected to lead to a high level of performance,
usefulness, and ease cf use, but not to the same extent as ideal fit. Under-fit, in
contrast, is expected to lead to the lowest levels of all three. The fit profile
identified is shown in Table 2.

Table 2: Fit Profile in Janglas and Watson’s (2003) Study

Ub-H/Un-H Ub-H/Un-L. | Ub-L/Un-H | Ub-L/Un-L
Ti-H/Lo-H Ideal fit Under-fit Under-fit Under-fit
Ti-H/Lo-L Ove~-fit Ideal fit Under-fit Under-fit
Ti-L/Lo-H Ove--fit Under-fit Ideal fit Under-fit
Ti-L/Lo-L Ove--fit Over-fit Over-fit Ideal fit

Ub — Ubiquity; Un - Uniqueness
Ti— Time dependence; Lo — Location dependence

L —Low; H — High

Gebauer and Shaw (2004) conducted a case study of a Fortune 100 company
that was developing and introducing a WAP-enabled mobile application to

enhance its procuremeant system. Their study found that users value two things
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most: notification and support for simple activities, as opposed to handling more
complex processes completely on-line. Their study also indicated that it is critical

to develop simple yet functional solutions.

Gebauer and Shaw’s study verified that it is often easier to support or automate
structured and semi-structured tasks with mobile transaction processing, while
unstructured tasks often rely more on the use of mobile information access and
mobile communication (Gebauer and Shaw 2004). They proposed that: (1)
Workers performing highly structured tasks tend to use mobile business
applications for data processing, and (2) Workers performing unstructured tasks
tend to use mobile business applications for accessing information and for
communication purposes. In their study, the tasks of finance and accounting
approvers were much more structured than the tasks of their approving managers.
Consequently, the approving managers reported longer time spent because of
missing information and actually making approval decisions. For the finance
approvers, decisions were more straightforward, providing evidence for the fact
that their decisions depended largely on compliance with procedural requirements
and not so much on managerial decision-making. As soon as all the necessary
information was provided, decisions could typically be made instantly. Compared
to approving managers, finance and accounting approvers indicated a higher
percentage of approvals that could be submitted via the mobile system. Approving
managers, however, indicated a higher percentage of approvals where the mobile

application could support communication and access to information.
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Gebauer and Shaw (2004) also examined the proposition that the use of mobile
business applications is positively related to the perceived need to handle
emergency situations. In their study, several participants acknowledged the fact
that the mobile application could help address emergency situations. For example,
one finance approver acknowledged a need for continuous system access for
people who traveled f-equently and who were the final decision makers on high
value ad hoc and unpanned purchases that were urgent and required immediate
approval. Another finance approver indicated that she tried to respond to requests
as quickly as possible given that she did not know the urgency of individual
requests. She had experienced situations where requestors had waited for her to
get back from lunch to get her final sign-off, before the purchase order could be
sent off to the supplicr. This finance approver also described an incident where
her swift reaction to an urgent approval request helped secure a major deal for the
customer. Another finance approver indicated that requests he processed were not
urgent and could thus be handled by the administrative assistant in his absence.
The finance approver cited this arrangement as the reason why he did not want to

use the mobile application (Gebauer and Shaw 2004).

2.5 Comments and Discussion on Literature Review
Firstly, there have been a number of studies on the definition of mobility,
mobile work, and diffcrent types of mobile workers. We can therefore adopt these

definitions from the existing literature. That is, mobility is defined as physical
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movement of people from one place to another and/or temporary stays at places
other than their own fixed office (Urry 2000). The mobile workforce consists of
workers who are usually away from their offices for more than 20 percent of work
time, or who may even not have office desks (Gartner 2002). Mobile workers can
be categorized into mobile knowledge workers and field workers (Yuan and
Zheng 2006). And mobile work can be classified into the following five types:
On-site movers, Yo-yos, Pendulums, Nomads, and Carriers (Lilischkis 2003).
Secondly, some studies have found that mobile work has the characteristics of
uncertainty (Perry et al, 2001; Tamminen and Oulasvirta 2004), lack of
awareness and connection (Luff and Heath 1998; Peﬁ’y et al., 2001), and highly
varied temporal structure (Perry et al., 2001; Tamminen and Oulasvirta 2004).
While some literature has proposed frameworks that try to characterize mobile
work (Wiberg and Ljungberg 1999; Junglas and Watson 2003; Saugstrup and
Henten 2003; Gebauer et al., 2005), there is as yet no theoretical and systematic
framework for the nature of mobile work. Time and location (or place) were
emphasized by Wiberg and Ljungberg (1999), Junglas and Watson (2003), and
Saustrup and Henten (2003), but they ignored the traditional task dimensions: task
complexity and task interdependence. Gebauer et al.’s (2005) task framework
includes the two traditional task dimensions plus time criticality. It is therefore a
good framework for describing mobile tasks, but their task framework doesn’t
include a location-related dimension. Yuan and Zheng’s (2005) and Zheng and

Yuan’s (2006) conceptual model for describing mobile work includes the
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traditional task dimensions (task complexity and task interdependence) and the
time and location dimensions. None of the existing literature includes the
operationalization of time and location constructs.

Thirdly, as to the characteristics of mobile work technology support, it is
widely accepted that portability, ubiquitous connection, location awareness, and
identity are the main characteristics of mobile technology (Watson et al., 2002;
Clarke 2001). However, on the functionality level, there is no accepted
classification of mobile application functionalities. Liang and Wei’s (2004) and
Balasubramanian et al.’s (2002) studies are good attempts to classify mobile
application functionalities, but they do not fully meet the five criteria for
evaluating classificaticn schema that were proposed by Hunt (1983), i.e., whether
the schema: (1) adequately specifies the objects to be classified, (2) adequately
defines the characteristics to be used as a basis for classification, (3) defines
categories which are niutually exclusive, (4) is collectively exhaustive, and (5) is
useful..

Fourthly, as to the utilization study of mobile applications, most existing
literature focuses on iobile commerce, i.€., in consumer fields. Most of these
studies used an attitude/behavior model (such as TAM) as their theoretical
background (e.g., Lee 2002; Pedersen 2002; Bruner II 2003; Fang 2003; Hung
2003; Wu and Wang 2:005; Wakefield and Whitten 2006), some of them used the
Task-Technology Fit model (Gebauer and Shaw 2004; Lee et al., 2004) or a

combination of TAM and TTF model (Junglas and Watson 2003). While TAM is
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powerful and has been verified by many studies, one major drawback it has is that
the nature of the task is not included (Junglas 2003). As to the utilization of
mobile technology in mobile work, there is only one relevant study, i.e., Gebauer
and Shaw’s (2004) case study. They conducted a case study on a procurement
system based on the TTF model. Their study is of great value to mobile business
studies. However, they only investigated one application, and there is no

theoretical and systematic task model in their study.
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Chapter 3: Theoretical Background

Information systems research has long recognized the importance of
understanding how and why people use information systems (Junglas 2003).
During the past decade, two significant theories have emerged which provide a
strong theoretical bas: for studies of information system utilization behavior:
attitude/behavior theory and contingency theory. This study will be based on these
two streams of theory. There have been two general applications of contingency
theory in information systems research: the Information Processing Model in
which uncertainty is the key concept, and the Task-Technology Fit (TTF) Model.
In the TTF model, the-e are three kinds of concept of fit: fit as congruence, fit as
interaction, and fit as absolute fit. For fit as congruence, there are two
conceptualizations cf fit: subjective and objective. For subjective
conceptualization of fit, there are also two methods to measure the fit: predicted
outcomes and facets cf fit. In this study, we will use the predicted outcomes to
measure fit. Specifically, we will use perceived usefulness to measure fit. We will

explain the theoretical background following the framework shown in Figure 1.

3.1 Attitude/behavior Theory
According to atttude/behavior models, characteristics of information
technology lead to user attitudes about the system. These attitudes, along with

social norms and other situational factors, lead to utilization. This stream of
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Figure 1: Theoretical Background

30




PhD Thesis — W. Zhen3 McMaster — Business Administration

research focuses on incividual acceptance of technology by using intention and/or
usage as a dependent variable (e.g., Davis 1989; Compeau and Higgins 1995).
The role of intention as a predictor of behavior (e.g., usage) is critical in
attitude/behavior models. Drawn from social psychology, Theory of Reasoned
Action (TRA) is one of the most fundamental and influential theories of human
behavior. In this model, the core construct is attitude toward behavior (an
individual’s positive o negative feelings (evaluative affect) about performing the
target behavior) and subjective norm (the person’s perception that most people
who are important to him/her think he/she should or should not perform the
behavior in question) (Fishbein and Ajzen 1975). Unlike TRA, the final
conceptualization of the Technology Acceptance Model (TAM) excludes the
attitude construct in order to better explain intention parsimoniously (as shown in
Figure 2). This model contends that perceived usefulness (the degree to which a
person believes that ising a particular system would enhance his or her job
performance) and perceived ease of use (the degree to which a person believes
that using a particular system would be free of effort) will lead to intention to use
(Davis 1989). TAM2 extends TAM by including subjective norm as an additional
predictor of intention in the case of mandatory settings (Venkatesh and Davis
2000). Theory of Planned Behavior (TPB) extends TRA by adding the construct
of perceived behavioral control (the perceived ease or difficulty of performing the
behavior). In the context of IS research, these are perceptions of internal and

external constraints ¢n behavior (Ajzen 1991; Taylor and Todd 1995). After
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examining the previous adoption models, Venkatesh et al. (2003) proposed a
Unified Theory of Acceptance and Use of Technology (UTAUT). They argue that
four constructs will play a significant role as direct determinants of user
acceptance and usage behavior (Venkatesh, Morris et al. 2003): performance
expectancy (the degree to which an individual believes that using the system will
help him or her to attain gains in job performance), effort expectancy (the degree
of ease associated with the use of the system), social influence (the degree to
which an individual perceives that important others believe he or she should use
the new system), and facilitating conditions (the degree to which an individual
believes that an organizational and technical infrastructure exists to support the

use of the system).

Perceived
Usefulness

Behavioral .| Actual

Intention to Use "| System Use
Perceived Ease

of Use

Figure 2: Technology Acceptance Model (Davis 1989; Ajzen 1991)
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3.2 Contingency Theory

The other theory that is used in IS utilization studies is contingency theory. At
the most abstract level, contingency theory contends that the effect of one variable,
X, on another, Y, depends upon some third variable, W. Thus the effect of X on Y
when W is low differs from the effect of X on Y when W is high. For example, it
might be that when W is low, X has a positive effect on Y, whereas when W is
high, X has a negative effect on Y. Thus we cannot state what the effect of X on
Y is, without knowing whether W is low or high, that is, the value of the variable
W. There is no valid bivariate relationship between X and Y that can be stated.
The relationship between X and Y is part of a larger causal system involving a
trivariate relationship (Donaldson 2001). Much of contingency theory research
has studied organizational structure (Lawrence 1993; Donaldson 1995; Donaldson
1996), and this tradition is referred to as structural contingency theory (Pfeffer
1982). The essence of structural contingency theory is that organizational
effectiveness results ‘tom fitting characteristics of the organization, such as
structure, to contingencies that reflect the situation of the organization (Burns and
Stalker 1961; Woodwerd 1965; Lawrence and Lorsch 1967; Pennings 1992). This
fit-performance relaticnship is the heart of the contingency theory paradigm. It
provides the theoretical explanation of the two points: the association between
contingency and structure, and the contingency change causing structural change.
In the structural contingency theory, the relationship is between some

characteristic of the organization and effectiveness, and a contingency is defined
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as any variable that moderates the effect of an organizational characteristic on
organizational performance. Thus the contingency factor determines which
characteristics produce high levels of effectiveness of the organization

(Donaldson 2001).

There are two main applications of contingency theory in IS research. One is
the information processing model, and the other is the task-technology fit model.
Both are discussed below.

3.2.1 Information Processing Model

While applying contingency theory in information systems research, a large
number of organizational theory researchers have made information processing
the central concept in certain models. These models attempt to describe how
organizations can match information processing requirements arising from
uncertainties to information processing capacity arising from organization design
and structure, in order to achieve high organizational performance (Galbraith
1973; Tushman and Nadler 1978; Daft and Lengel 1984; Daft and Lengel 1986;
Keller 1994). From the information processing view of organization,
organizations can be viewed as open social systems which must cope with
environmental and organizational based uncertainty. Organizational structure
must perform the major functions of facilitating the collection of information from
external areas as well as permitting effective processing of information.
Organizational effectiveness is a function of the fit between the information

requirements and the information processing capacity of the organization (as
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shown in Figure 3). Too much capacity will be redundant and costly, while too

little capacity will not get the job done (Tushman and Nadler 1978).

Task characteristics
-Task complexity
-Task interdependence

Information Fit Information
Uncertainty 7| processing processing
requirements capability

Task environment

y

Effectiveness is a function of matching
information processing capabilities with
information processing requirements

Figure 3: Information Processing Model (Tushman and Nadler 1978)

3.2.1.1 Uncertainty

Uncertainty is the key concept in the information processing model. It is
widely accepted that the objective of information systems is to deal with
uncertainty (Daft ard Lengel 1986). Uncertainty means the absence of
information (Miller and Frick 1949; Shannon and Weaver 1949; Garner 1962;
Downey and Slocum 1975; Tushman and Nadler 1978). Galbraith (1977) defined
uncertainty as “the difference between the amount of information required to
perform the task and the amount of information already possessed by the

organization” (Galbraith 1973). As information increases, uncertainty decreases.
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The amount of information needed to perform the task has a negative relationship
with task predictability (Daft and Macintosh 1981).

According to the information processing approach, task uncertainties give rise
to information processing needs that should be matched by information
processing capacities. Information is needed to reduce uncertainty, and
effectiveness depends on capacity to process information and match information
processing capacities with the uncertainty that organizations face (Galbraith 1973;
Tushman 1978; Tushman and Nadler 1978; Daft and Lengel 1986). In the
situation of high uncertainty, preplanning is not possible, so a greater need exists
for information related actions on an ongoing basis (Galbraith 1973; Daft and
Macintosh 1981; Daft and Lengel 1986). In the situation of high certainty,
workers can pre-plan to handle expected tasks and usually do not need to get extra
and/or large amounts of information.

There are three distinct sources of work-related uncertainties: task complexity,
task interdependence, and task environment (Tushman 1979).

Task complexity means uncertainty (Galbraith 1973; Tushman and Nadler
1978; Weick 1979; Daft and Macintosh 1981). Most studies support the notion
that task complexity is associated with greater information needs (Hackman 1968;
Hage and Aiken 1969; Hackman and Vidmar 1970; Tushman 1978; Tushman

1979; Van de Ven and Ferry 1980; Daft and Macintosh 1981).

Task interdependence requires coordination (Malone and Crowston 1994).

Coordination means integrating or linking different related roles to accomplish a
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collective set of tasks (Van de Ven et al., 1976). Coordination also means mutual
adjustments based upon new information (Thompson 1967). Coordination lends
itself well to support {from information and communication technologies. When
interdependence is high, frequent adjustments are needed, and hence more
information must be processed (Van de Ven et al., 1976).

The task environment is defined as those external actors which are attended to
by organizational merabers (Downey and Slocum 1975; Tushman and Nadler
1978). The environment is generally seen as a source of uncertainty, since areas
outside the organization are not under control and are therefore potentially

unstable (Thompson 1967; Weick 1979).

3.2.2 Task-Technology Fit Model

Another application of contingency theory in information systems research is
the task-technology fit model. TTF models take a decidedly rational approach by
assuming that users choose to use the type of IT that provides benefits, such as
improved job performance, regardless of their attitude toward the IT. The task-
technology fit model saggests that information systems should affect performance,
depending upon the fit between task requirements and capability of the systems
(Goodhue 1995; Zigurs and Buckland 1998). After investigating the link between
information technology and individual performance, Goodhue and Thompson
(1995) found that utilization and task-technology fit together predicted
performance better than each factor alone (Goodhue and Thompson 1995) (as

shown in Figure 4). D shaw and Strong (1998) developed conceptually and tested
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empirically a model based on Goodhue and Thompson’s (1995) task-technology
fit construct, to explain the factors that lead to the use of software maintenance
support tools. In their empirical study, Dishaw and Strong (1998) showed that a fit
between software maintenance tasks and available maintenance support software
tools was associated with the actual use of the tools. Task-technology fit
explained usage better than task and technology variables alone (Dishaw and

Strong 1998).

Task Performance
Characteristics , Impact
Task Technology
Fit
Technology ——
Characteristics Utilization

Figure 4: Task Technology Fit Model (Goodhue and Thompson 1995)

While the focus of Goodhue and Thompson’s (1995) general theory is on the
performance of individual users of information technology, Zigurs and Buckland
(1998) proposed a specific theory of task-technology fit that addresses the
development and deployment of group support systems to improve group
performance (as shown in Figure 5). Zigurs and Buckland’s (1998) specific theory

of task-technology in the context of group support systems was later tested and
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largely confirmed by Zigurs et al. (1999), in a review of examples of published

group support systems (Zigurs et al., 1999).

Group Task
- Group
Fit Profile » Performance
GSS
Technology

Figure 5: Task Technology Fit for GSS (Zigurs and Buckland 1998;
Zigurs et al., 1999)

We summarize the rain constructs of the models discussed above in Table 3.
3.2.3 Operational Concepts of Fit

The concept of fit is central to contingency theory. Fit can be conceptualized
and tested in a number of different ways. It is important to be very precise in
specifying what kind of fit is proposed and how to test that specification with an
appropriate method (Schoonhoven 1981; Van de Ven and Drazin 1985;
Venkatraman 1989). In contingency theory, three distinct definitions of fit have
been identified: fit as congruence, fit as interaction, and fit as internal consistency
(Drazin and Ven 1985). These ideas were extended to identify six unique

perspectives on fit: fit as matching, fit as covariation (internal consistency), fit as
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Table 3: Main Constructs of the Models Used as Theoretical Background in

This Study
Theory Models Main constructs
Attitude/behavior | Theory of o Attitude Toward Act or Behavior;
Theory Reasoned Action e Subjective Norm;
(TRA) (Fishbein ¢ Behavioral Intention;
and Ajzen 1975) e Behavior.
Technology Accep | e Perceived Usefulness;
tance Model e Perceived Ease of Use;
(TAM) (Davis ¢ Behavioral Intention to Use;
1989; Ajzen 1991) | o Actual System Use.
Theory of Planned | e Attitude Toward Act or Behavior;
Behaviour (TPB) e Subjective Norm;
(Ajzen 1985; Ajzen | o Perceived Behavioral Control;
1991) e Behavioral Intention;
e Behavior.
Unified Theory of | e Performance Expectancy;
Acceptance and e Effort Expectancy;
Use of Technology | e Social Influence;
(UTAUT) e Facilitating Conditions;
(Venkatesh et al., e Behavioral Intention;
2003) e Use Behavior.
Contingency Information e Task complexity;
Theory Processing Model e Task interdependence;
(Tushman and e Task environment;
Nadler 1978) e Uncertainty;
e Information Processing
Requirements;
e Information Processing Capability;
¢ Effectiveness of Information
Systems.
Task-Technology e Task characteristics;
Fit (TTF) (Goodhue | e Technology Characteristics;
and Thompson e Task-Technology Fit;
1995) e Utilization;

e Performance Impacts

Task-Technology
Fit (TTF) (Zigurs
and Buckland 1998;
Zigurs, Buckland et
al. 1999)

e Group Task;

¢ GSS Technology;

¢ Fit Profile;

e Group Performance.
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gestalts (internal congruence), fit as moderation (interaction), fit as mediation
(intervention), and fit as profile deviation (adhere to a specified profile).

These perspectives: vary in their degree of specificity of the theoretical
relationship between variables, in the number of variables in the fit relationships,
and in whether the concept of fit is anchored to a particular criterion variable
(Venkatraman 1989). The first three conceptualizations of fit are criterion-free,
i.e., they have universal applicability and are not anchored to any particular
dependent variable, such as effectiveness. Since the purpose of the study of fit in
the information systems area is to examine the relationship between fit and
performance impact, these three conceptualizations are not suitable (Nidumolu
1996).

Three main operational concepts of fit are used in the literature: fit as
congruence, fit as interaction (Pennings 1987), and fit as absolute difference. The
definitions of the three operational concepts are summarized in Table 4. The
concept of fit as congrience is the above mentioned “fit as profile deviation”. The
operational concept o1 fit as congruence holds that fit is a combination of the
levels of contingency and structure that produce higher performance. Other
combinations are incongruent so that the level of the structure does not fit that
required by the level o the contingency and hence lower performance results (i.e.,
lower performance tha in fit). There is some line of fit, which may be curvilinear
or linear. This is the line that connects all the points of fit. For each level of the

contingency variable there is a level of the organizational structural variable that
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is the fit (i.e., yields the highest performance). Deviation from this fit line
constitutes misfit and so produces lower performance. This idea can be taken
farther by conceptualizing degrees of misfit. The farther the organization is away
from fit, the greater is its misfit and the lower is its resulting performance
expected to be. The concept of fit as congruence is used in the studies of Zigurs
and Buckland (1998) and Zigurs et al. (1999).

There is a second operational definition of the fit concept in the literature. This
is fit as an interaction between the contingency and the organizational structural
variable. Specifically, fit is measured by a multiplicative interaction term, that is,
the contingency variable multiplied by the organizational structure variable
(Schoonhoven 1981). This corresponds to  Venkatraman’s (1989)
conceptualization of fit as moderation and Van de Ven and Drazin’s (1985)
interaction approach. The concept of fit as interaction is used by Goodhue (1995)
and Dishaw and Strong (1998). However there are many problems in
operationalizing fit as an interaction term (Donaldson 2001). First, a multiple
interaction term does not capture the relationship between congruence (fit) and
performance. Another issue is that the multiplicative interaction term assumes that
the fit is a straight line. However, some of the fits are not linear, but are
curvilinear. Thus the multiplicative interaction term is not a correct
operationalization of the fit construct. An interaction term tells us something that
may be of interest, but conceptually it does not have the meaning of fit that has

existed in contingency theory research.
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The third operational definition of fit is fit as absolute difference. It was
developed by Alexander and Randolph (1985) and has been used by David et al.
(1989), Keller (1994), and Lai (1999). With this approach, fit is defined as the
absolute difference between the values of technologies and task characteristic
variables, i.e., fit = | technology variable — task variable |. The approach assumes
that for each value of a technology characteristic, there is a best value of matching

task characteristic that results in high performance.

Researchers wishing to study fit in the sense that has been meant in
contingency theory research should use congruence measures, not the interaction
term. Therefore it is preferable to use the concept of fit as congruence rather than
conception of fit as interaction (Donaldson 2001). This study will use the concept
of fit as congruence. The concept of fit as congruence must identify the ideal fit
profile. That is, in each situation what kind of mobile work support can lead to

perceived performance improvement.

Table 4: Operational Concepts of Fit

Operation of fit Studies used
Congruence | Fit is a combination of the levels of the Zigurs and Buckland
contingency and structure that produce (1998); Zigurs et al.
higher performance (Drazin and Ven (1999)

1985).

Interaction | Fit is rieasured by a multiplicative Goodhue (1995);
interaction term, that is, the contingency | Dishaw and Strong
variable multiplied by the organizational | (1998)

structure variable (Schoonhoven 1981).
Absolute Fit is cefined as the absolute difference | Alexander and
difference between the values of technologies and Randolph (1985);
task cl aracteristics variables (Alexander | David et al. (1989);
and Rendolph 1985). Keller (1994); Lai

(1999)
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There are two conceptualization methods for the fit as congruence: the
subjective method, and the objective method (Junglas 2003).

3.2.4 Two Fit Conceptualizations for the Fit as Congruence: Subjective and
Objective

In general, two conceivable fit conceptualizations exist (Junglas 2003): a
subjective and an objective conceptualization of fit. The objective form of fit is
sometimes referred to as “engineering fit” (Nance and Straub 1996) whereas the
subjective form of fit is called “tool fit” (Davern 1996).

Taking a subjective stance means measuring fit from a user’s perspective.
Users that utilize a technology because of its instrumentality in their task are
believed to be capable of evaluating that technology’s fit from their personal
experience. That is, users will give evaluations based on the extent to which they
perceive the system meets their needs and abilities. In this case, user evaluations
serve as surrogates for task-technology fit (Goodhue 1995).

Taking an objective stance of fit means determining fit from an external
position, i.e., fit is not determined by system users, but by system builders. Any
software development can serve as an example. When developing an application,
system specifications are always designed in such a way that they match the task
that the application is expected to solve, with user characteristics. In this case, fit
is measured by system specifications.

This study will use the subjective conceptualization method. The subjective
conceptualization method can be further classified into two types: One is facets-

of-fit; the other is predicted-outcome.
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3.2.5 Two Types of Subjective Conceptualization of Fit

There are two ways of assessing task-technology fit: facets-of-fit or predicted
outcomes (Staples and Seddon 2004). If the facets of task technology fit are
correctly identified, both measurés should be highly correlated. Facets-of-fit is
used to identify important facets of the task requirements and to assess whether
the proposed tool, in the hands of the intended user, meets each of these facet-of-
fit requirements. The other is to predict the outcomes of tool use, again in the
hands of the intended user, and see if they are as desired. This is called the
predicted-outcomes approach. The facet-of-fit approach to assessing fit would
involve asking whether certain key facets of the task requirements are met. By
contrast, the predicted-outcomes approach to assessing task-technology fit asks:
“Would this toolset, in the hands of this user, lead to the desired outcome?” To
answer this question, “he respondent imagines using the toolset and attempts to
predict the outcome. From this perspective, Davis’ (1989) famous questionnaire
on perceived usefulniess is a predicted-outcomes measure. Goodhue and
Thompson’s (1995) task technology fit instrument is a facets-of-fit measure.

This study will use¢ the predicted outcome method to assess the fit. We
summarize studies that used different methods of conceptualization of fit in Table

5.
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Table 5: Methods of Conceptualization of Fit in Existing Literature

Author(s) Study Method of
conceptualization of fit
Goodhue and | Task-Technology Fit and Individual | Subjective
Thompson Performance conceptualization of fit
(1995) - Facets-of-fit
Goodhue Understanding User Evaluations of Subjective
(1995) Information Systems conceptualization of fit
- Facets-of-fit
Dishaw and Assessing Software Maintenance Tool | Subjective
Strong (1998) | Utilization Using Task-technology Fit | conceptualization of fit
and Fitness-for-Use Models - Facets-of-fit
Ferratt and An Investigation of Task-Technology | Subjective
Vlahos (1998) | Fit for Managers in Greece and the US | conceptualization of fit
- Facets-of-fit
Goodhue et al. | User Evaluation of IS as Surrogates Subjective
(2001) for Objective Performance conceptualization of fit
- Facets-of-fit
Gebauer and Success Factors and Impacts of Subjective
Shaw (2004) Mobile Business Applications: Results | conceptualization of fit
from a Mobile e-Procurement Study - Predicted outcomes
Lee et al. Analysis of Mobile Commerce Subjective
(2004) Performance by Using the Task- conceptualization of fit

Technology Fit

- Predicted outcomes

Staples and

Testing the Technology-to-

Subjective

Seddon (2004) | Performance Chain Model conceptualization of fit
- Both Facets-of-fit
and Predicted
outcomes

Zigurs and A Theory of Task/Technology Fit and | Objective

Buckland Group Support Systems Effectiveness | conceptualization of fit

(1998)

Zigurs et al. A Test of Task-Technology Fit Theory | Objective

(1999)

for Group Support Systems

conceptualization of fit
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Author(s) Study Method of
conceptualization of fit

Kim et al. Utilization and User Satisfaction in Fit as interaction
(1998) End-Jser Computing: A Task

Contingent Model
Mathieson and | Beyond the Interface: Ease of Use and | Fit as interaction
Keil (1998) Task Technology Fit
Dishaw and Extending the Technology Acceptance | Fit as interaction
Strong (1999) | Model with Task-Technology Fit

‘ Consructs

Anandarajan Matcaing Client/Server Processing Fit as interaction
and Arinze Architectures with Information
(1998) Processing Requirements: A

Contingency Study
Dishaw and Supporting Software Maintenance Fit as interaction
Strong (1998) | with Software Engineering Tools: A

Computed Task-Technology Fit
Analysis

Alexander and

The Fit between Technology and

Fit as absolute

Randolph Structure as a Predictor of difference

(1985) Performance in Nursing Subunits

Keller (1994) Technology-Information Processing Fit as absolute
Fit ard the Performance of R&D difference
Project Groups: A Test of
Contingency Theory

Lai (1999) A Coatingency Examination of Fit as absolute

CASI3-task Fit on Software
Developer’s Performance

difference

3.3 Integrating Contingency Theory with Attitude/behavior Theory

Both aspects, attitude toward IT in attitude/behavior theory and rationally
determined expected consequences from using IT in contingency, are likely to
affect user choices to utilize IT. That is, combining the two models is likely to
provide a better explanation of IT utilization than either an attitude or a fit model

could provide separately. Goodhue and Thompson’s (1995) technology-to-
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performance chain model combined insights from research on user attitudes as
predictors of utilization and insights from research on task-technology-fit as a
predictor of performance (as shown in Figure 6). The basic argument of the model
is that, for an information technology to have a positive impact on individual
performance, the technology must fit with the tasks it is supposed to support and
for which it has to be used (Goodhue and Thompson 1995). Dishaw and Strong
(1999) also combine TAM and TTF to propose an integrated model (Dishaw and
Strong 1999).

Goodhue and Thompson’s (1995) technology-to-performance chain model
was tested by Staples and Seddon (2004). Based on Goodhue and Thompson’s
(1995) technology-to-performance chain model, Junglas and Watson (2003) also

proposed an integrated model (as shown in Figure 7).

3.3.1 Are Perceived Usefulness and Task Technology Fit the Same Constructs
or Different Constructs?

We argue that the concepts of perceived usefulness and performance
expectancy are identical with the concept of task-technology fit. They are just in
different kinds of perspectives.

The definition of perceived usefulness in TAM (the degree to which a person
believes that using a particular system would enhance his or her job performance
(Davis 1989)) can be compared with the definition of performance expectancy in

the Unified Theory of Acceptance and Use of Technology (UTAUT) (the degree
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- Expected Consequence
of Utilization (Beliefs)

- Affect Towards Using
- Social Norms

- Habit

- Facilitating Conditions

Task
Technology
Fit

A 4

Utilization

Feedback
<__

Performance
Impact

‘_____
Feedback

Figure 6: The Technology-to-Performance Chain
(Goodhue and Thompson 1995)
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Feedback
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Individual
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Perceived
Usefulness Impact L
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Task : Level:
Task . Technology Intension o Use Efficiency
Characteristics Fit : to Use Effectiveness
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Ease of Use Efficiency
Effectiveness
Technology
Characteristics
-
Feedback

Figure 7: Integrated Model (Integrating TAM and
TTF) (Junglas and Watson 2003)
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to which an individual believes that using the system will help him or her to attain
gains in job performance (Venkatesh, Morris et al. 2003)). Fit is a combination of
the levels of the con:ingency and structure that produce higher performance
(Venkatraman 1989). (Goodhue and Thompson (1995) define task technology fit
as the correspondence between task requirement, individual abilities, and the
functionality of the technology (Goodhue and Thompson 1995). Zigurs and
Buckland (1998) define task technology fit (for GSS) as ideal profiles composed
of an internally consistent set of task contingencies and GSS elements that affect
group performance (Zigurs and Buckland 1998). To conclude, in IS research, fit is
the combination of technology and task that produces higher performance.

The argument that task technology fit and perceived usefulness are the same
construct is supported by Staples and Seddon (2004) and Dishaw and Strong
(1998). Staples and Seddon (2004) contended that Davis’s (1989) perceived
usefulness is conceptualization of fit as predicted-outcomes, while Goodhue’s
(1995) task-technology fit instrument is conceptualization of fit as facets-of-fit.
Dishaw and Strong (" 998) contended that Goodhue’s (1995) task-technology fit
instrument (i.e., conczptualization of fit as facets-of-fit) and fitness for use (i.e.,
conceptualization of fit as predicted-outcomes) are just differently derived
operationalizations of a single fit construct (Dishaw and Strong 1998).

There are some studies that have viewed Goodhue’s (1995) task-technology fit
and Davis’s (1989) perceived usefulness as the same construct. Garrity and

Sanders (1998) mixed Davis’s (1989) perceived usefulness and Goodhue’s (1995)
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task-technology-fit instruments to measure the success of information systems
(Garrity and Sanders 1998). Lee et al. (2004) also use perceived usefulness as the

measurement of task-technology fit (Lee et al., 2004).

Combining contingency theory and attitude/behavior theory, we propose the

research model in the next chapter.
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Chapter 4: Research Model

The main objective of this study is to identify the ideal fit between the characteristics
of mobile tasks and mobile technology work support functionalities. In this study, fit is
defined as the congruence between task characteristics and the functionality of the
technology that improves work performance. We will analyze task characteristics along
the dimensions of 1) task complexity, 2) task interdependence, 3) time criticality, and 4)
location sensitivity. For mobile work support functions, we examine six typical
applications: 1) mobile communication including voice communication, text messaging,
and mobile notification, 2) mobile information searching, 3) mobile transaction
processing, both oftline and online, 4) mobile job dispatching, including batch mode and
real time, 5) location-relared services including location tracking and navigation, and 6)
mobile office. We will analyze the fit between the four dimensions of mobile task
characteristics and the six typical mobile work support applications. The perceived ideal
fit should then lead to intention to use. The research model is illustrated in Figure 8. As
we discussed earlier, fit is measured by perceived usefulness. We represent the research
model with the associatec. path between task characteristics and the perceived usefulness

of mobile technology functionalities in Figure 9.

4.1 Mobile Task Model

A task is defined as an activity the task doer performs in order to accomplish a goal
(Vakkari 2003). We analyze the task characteristics of mobile work along four
dimensions: task complexity, task interdependence, time criticality, and location

sensitivity.
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Functionalities of Mobile Work Technology
Support

- Mobile Communication

- Mobile Information Searching

- Mobile Transaction Processing

- Location Related Service

- Mobile Job Dispatching - :
- Mobile Office Percc?lved Fit for Intontion ¢
Mobile Work | ntention to
Flt Support USC

Mobile Task Characteristics
- Task Complexity
- Task Interdependence
- Location Sensitivity
- Time Criticality

Figure 8: Research Model
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Tasks are usually analyzed along the dimensions of task complexity and task
interdependence (Tushman and Nadler 1978; Goodhue and Thompson 1995).
Some studies have proposed three task dimensions. For example, Poole (1978)
suggested: task difficulty, task variability, and task interdependence (Poole 1978).
Fry and Slocum (1984) combined Perrow’s (1967) and Thompson’s (1967)
dimensions to create a three-dimensional construct of task characteristics: variety
(number of exceptions), difficulty (non-analyzable search behavior) and
interdependence (Perrow 1967; Thompson 1967; Fry and Slocum 1984). However,
as we will discuss later, the two dimensions of task variety and difficulty (also

called analyzability) can be combined into one dimension of task complexity.

For mobile work, the two dimensions of task complexity and task
interdependence can not totally catch all the task characteristics of mobile work
(Junglas and Watson 2003; Gebauer et al., 2005). For mobile work, context in
which the tasks are performed is a very important characteristic. It is the key
characteristic that distinguishes mobile work from stationary work. Any activities
are inherently situated in a particular context that frames and is framed by
performing the activities recursively. There is as yet no accepted definition of
context. Schilit et al. (1994) divides context into three categories: Computing
context, user context, and physical context. Chen and Kotz (2000) argued that
time is also an important and natural context for many applications. Schmidt et al.
(1999) define context as knowledge about the user’s and IT device’s state,

including surroundings, situation and, to a lesser extent, location. Dey defines
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context as “any information that can be used to characterize the situation of an
entity. An entity is a person, place, or object that is considered relevant to the
interaction between a user and an application, including the user and applications
themselves” (Dey and Abowd 2000; Dey 2001). They contend that combining
several context values may generate a more powerful understanding of the current
situation. “Primary” ccntexts, including location, entity, activity, and time, act as
indices into other sources of contextual information (Dey and Abowd 2000).
Abowd and Mynatt (2300) argue that although a complete definition of context is
elusive, the “five W’s” of context are a good minimal set of necessary context:
who is using the system; what the system is being used for; where the system is
being used; when the system is being used; and why the system is being used

(Abowd and Mynatt 2000).

In this study, the context of mobile work is defined as the circumstances in
which mobile tasks are being carried out by mobile workers. From the definitions
of context we find that time and location are the two fundamental elements for
context. Ohta (1993) has noted, “If time is the warp of economics, then space is
its woof” (Ohta 1993). Balasubramanian et al. (2002) consider jointly mapping a
specific activity in terns of the degree to which the activity is constrained (or
flexible) spatially and the degree to which the activity is constrained (or flexible)
temporally (Balasubraraanian et a