Waterford Institute of Technology
Cork Road, Waterford, Ireland

ENHANCING END-USER SATISFACTION IN THE
POST-IMPLEMENTATION PHASE OF I1SD:

AN EXPLORATORY STUDY OF A LARGE
MULTINATIONAL COMPANY

Colman Gantley B.Sc.

Supervisors: Dr. Micheal O hEigeartaigh,
Dr. Larry Stapleton and Ms. Mary Lyng

Submitted for the award of M.Sc.

Submitted to Waterford Institute of Technology Adgr
Council, June 2007



DECLARATION
I, Colman Gantley declare that this thesis is stigahiby me in partial fulfilment of

the requirements for the degree of Masters in 8eigis entirely my own work except
where otherwise accredited. It has not at any taitker whole or in part been

submitted for any other educational award.

Signature:

Colman Gantley



EXECUTIVE SUMMARY
A large-scale information system (IS) can enableoaganisation to dramatically
improve their business model, change internal 8iras and over time increase profit
margins (Lucas, 2005). Due to this, many orgarosatiin Ireland and across the
world have invested a considerable amount of madnegetting up these systems
(Hawking & Stein, 2002). An IS can enable an orgation to dramatically improve
its business model, change internal structures inogease profit margins, thus,
enabling an organisation become more effective eiffidient in the way it does
business (Lucas, 2005). Although an IS can bringpmpetitive advantage to an
organisations, the high failure rate in deployinglssystems is a major worry (Kim
et al., 2005). Many organisations have sufferethfieeffective information systems,
for instance: Whirlpool, Irish Health Authority, Wéd Waste Industry, Mobile
Europe, Applied Materials, Waste Management IrishIPrison Service, Irish League
of Credit Unions and Nestlé (Weston, 2001; Yu, 208& example of one major IS
failure in Ireland is the Personnel, Payroll andaal Systems (PPARS) project
developed for the Irish Health Authority (IHA). @mally, the PPARS project was
due to cost just €8.8 million. However, the systeas so far cost €116 million and
still is not fully implemented and is only operagim four out of the eleven health
board regions (McGee 2005). Users of the PPARSptogported problems with the
systems interface, functionality, and the levetrafning administrated. In 2006, the
IHA suspended any further expansion of the PPARSH #éhreatened the hospitals
basic functioning (Hunter 2006); (INBITE, 2006);igh-Health, 2006).
An IS can be judged to be successful if its userssatisfied with the workings of the
system, for example: A system that reduces the \waét of the user, without a high
degree of difficulty, will be highly regarded amahgisers, satisfaction will be high
and the system will be utilised. This was not tlesec with the PPARS project.
Problems users encountered with PPARS includedteghdifficulties, utility failure
and usability issues. Other factors that can doate to user dissatisfaction with an 1S
include the environment where the system is manageédhe degree of support and
training provided.
Technical difficulties include the degree of relldyp with the IS software, hardware
and networking failures. A reliable product has #imlity to perform its function
when required, for a specified time, in a particiavironment and must support the

needs of the user in a fast, consistent mannerystes’s reliability can only be



determined when the system is been utilised inpthet implementation stage of the
development life cycle. If the system is not avalgaor induces errors, it does not
matter how well the interface is designed-the wgbecome frustrated, satisfaction
will be low and the system will not be utilised.

Utility comprises of the features and capabilitigsisiness functionality) that are
encapsulated within the IS. An IS must meet bothrteeds of the user and the needs
of the business, respectively. Different users halle to carry out various tasks and
the IS must have the scope to allow users carnamide variety of jobs. A system
that does not address the diverse work practicethefbusiness will cause user
irritation and can ultimately lead to users resgtto work with the system. If the
functionality is inadequate, it does not matter hwell the interface is designed or
how reliable the software is, ultimately the systeiih create low user morale and a
decrease in productivity. Creating a system thaetmeiser needs in an easy and
effective style can have a number of positive dff@n the user and the business. The
system can create an upbeat user attitude towhaedsystem, which will inevitably
lead to a decrease in staff turnover and increasduptivity that can guide the
business to improved profits margins ((Plummer,120(Palvia et al., 2001)).
Usability is the concept of satisfaction users ahamive from using a system’s
functionality in a reliable manner within a parti@uenvironment. If the IS is poorly
designed, unpredictable, or incomprehensible fa tlsers, it can cause huge
problems and ultimately lead to the system’s demligsers of an IS that has poor
usability use 20 — 30 percent of the availableuess, this leads to high productivity
slumps, huge loss of profits for the organisatiod &w user morale (Palvia et al.,
2001); (Nielsen & Coyle, 2001); (Mohamed & FadlaR@05). The interface is part of
the system, which the user sees, hears and comatesiwith. Depending on the user
experience with the interface, a computer system soaceed or fail. It is irrelevant
how well engineered the software code or how sdighted the hardware is; a bad
interface can ruin an otherwise excellent systemth@ other hand, a good interface
can save poor software and make a system accepEbgtmomics can contribute to a
large number of social problems, such as comfoelth and safety and user
performance within the environment of the IS. Systewith high usability have
natural interfaces, are easy to learn, easy toars#,nclude well designed business
ergonomics, which can result in a reduction in usestration ((Hix & Hartson,
1993); (Fruhling et al., 2005); (Shang & SeddorQ@0.



Training is intended to provide users with an ustierding of the IS, which will
enable them to carry out their work affectivelyckaof user training and a failure to
fully understand how the system works, is a magurse why recently implemented
IS fail ((Chang, 2004); (Nicolaou, 2003)). New wssef a high-function application
system can become frustrated and confused by tbeséhey make in the early stages
of learning (Carroll & Carrithers, 1984). Providitigining and support for the user
not only helps them develop their skills and knalgie, but it is also motivational and
a building block for an organisational successs limportant for any organisation,
large or small, to plan the training that their éogpes require. Training needs to
target the right people, at the right time for areot kind of person ((Kendall &
Kendall, 1999); (Bradford, 2003); (Wixon et al.,909).

Many organisations expect users to find the newesysasy to learn. Unfortunately,
this is usually an over optimistic hypothesis (Wixet al., 1990). Recent research on
advanced IT deployment identifies the post-impletagon phase as the critical
period during which the new IS becomes embeddeberhost organisation (Halpin,
2003). Conducting a post-implementation evaluatinrthe system during this critical
period can provide the organisation with an undédinhg of what the IS can and
cannot do and highlight flaws that went unnoticed the development stage.
Repairing these flaws can ultimately limit the ctes of a large-scale system failure
(Nielsen et al., 2001; Kueng, 2002). Including sserthe evaluation of the system
can determine whether the system is easy to useageaand learn. Evaluations
should be carried out shortly after the systemlbees introduced. Early assessments
can be extremely useful to enable modificationgrablematic areas (Nicolaou, 2004;
Yu, 2005). Past research proves that very few asg#ons review their system after
it goes ‘live’ (Nicolaou, 2003; Woodings & Evereft999; Tallon et al., 2001). The
literature identifies a number of key elements thah create or diminish user
satisfaction with an IS. These key elements incltide interface, functionality,
training, ergonomics, and system reliability.

To identify the main elements that create usersfatiion and improve the
understanding of usability in the post-implememtagphase a constructivist approach
was adopted (Guba & Lincoln, 1994). Accordinglygw@alitative, interpretive, case-
based research strategy was implemented. The &uglsted an organisation, which
had recently implemented a large-scale informasgstem in the past eighteen

months in Ireland. For the purpose of this study plarticipants requested that the



company name not be disclosed. Therefore, the compall be referred to as
‘Company A’. Company A is a leading supplier of goment for mobile and fixed
line telecommunications networks across the world aperates in the Republic of
Ireland. Eighteen months prior to this study, ComypA introduced a new IS to its
workforce, affecting over 56,000 employees throughbe world. A case study was
conducted over a period of five months. The ISse at Company A was a complex
and multifaceted system; hence, it was necessaryormluct several exploratory
interviews. The researcher carried out eighteeni-semctured interviews with key
personnel, including administrators of the systamd a number of employees and
managers who use the system. Each meeting lasteedreone and two hours. This
type of elite interviewing is sometimes necessaryinvestigate little understood
phenomena (Marshall & Rossman, 1989). The genetaiiew guide approach was
chosen as being the most appropriate for thisqudati study, and a semi-structured
interview strategy was selected (Patton, 1990)hkaterview was tape-recorded and
was up to two hours in length. A wealth of docuraenevidence was also gathered,
and a significant amount of data accrued from mfar conversations and
observations while on-site at the research location

The findings state that, enhancing user satisfactigth an IS in the post-
implementation phase can be obtained through adedupport and training, an
amiable working environment, the correct functigiyalan easy-to-use interface and
high system reliability. Through this the reseasthdy has developed a conceptual
framework called the Post-Implementation UsabilBynergy (PIUS). The PIUS
framework acts as a synergy. It contains six déffeiparts but operates as one. Each
element has an importance, but combining all teenehts together would be greater
than the sum of their individual effects. The PHtiBnework was designed to identify
areas of user satisfaction or dissatisfaction whth new 1S, from the user point of
view. The users are the people working first haritth Whe system. If the users, for
instance, are having trouble with interface, theteys usability will be low, no
matter how reliable the system is. By not consitgthe thoughts and opinions of the
user in the post-implementation phase it is imgamesio establish whether the system
has an adequate level of reliability, interfacifunctionality, or training supplied to
ensure the user can work effectively and efficiemntith the new system. All of these
elements are grouped together to produce a ugasylitergy. If one element of the
synergy is missing or is problematic, user satitgfacwill not be achieved.
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ABSTRACT
This thesis presents a theoretical framework fdnaecing user satisfaction for

recently implemented large-scale information systeamd attempts to bridge a
significant gap in information systems developme(iED) research. ISD
methodologies concern themselves primarily with-iprplementation activities,
rather than the post-implementation period, andrgnhe processes by which people
learn to use information systems effectively afteey have gone live. Continually
organisations ignore this critical phase in theteaysdevelopment life cycle and
seldom evaluate the system once it has gone liveen/this occurs poor interfacing,
for example, can go undetected until eventuallyehd-users stop using the system,
which renders the system an expensive failure. érlpadesigned system interface
becomes a barrier for users and they will becomeemaductant to tolerate it. If users
resist working with the technology, the potent@l the system to generate significant
organisational performance gains may be lost, memglehe introduced system a
costly mistake. This thesis attempts to reframdilisabeyond just human-computer
interaction (HCI). It introduces the Post-Implensittn Usability Synergy (PIUS)
framework. The PIUS framework focuses upon sixedéht elements, including:
Support and Training, Work Practices/Functionalityorking Environment, System
Reliability and User Interfacing, all centred arduiie actual Users of the system.
The aim of the PIUS framework is to ensure usasfsation towards the new system
and ensure a happy, productive, and satisfied graplorhe PIUS framework should
be incorporated into a post-implementation evatwatof the new large-scale
information system. A well-planned and executedt ppgplementation evaluation
should assist organisations to identify needed gbsiin the system structure. This
can help the user realise the full potential of gixstem, by correcting any errors that

may have gone unnoticed in the development stage.
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CHAPTER 1 INTRODUCTION

This chapter provides an introduction to the probleinder investigatio
motivated by the main failure issuegperienced by organisations adopting
information system. The extent of this researdhés presented, where the iss
research questions and methodology used to conthéectinvestigation a
summarised. A brief overview of each chapter isitheesated and represents
structure of the thesis.

1.1 Background

A large-scale information system enables an orgdiois to dramatically improve
their business model, change internal structurdsoagr time, increase profit margins
(Lucas, 2005). Due to this, many organisations rdothe world have invested a
considerable amount of money in setting up theseerys (Hawking & Stein, 2002).
Although information systems (IS) can bring a cotipe advantage to
organisations, the high failure rate in deployinglssystems is a major concern (Kim
et al., 2005). A number of prominently publicisesl failures have highlighted the
difficulties involved in implementing an IS (Yu, @B). There are a number of reasons
why there is such a high level of IS failure, seciplanations include the omission of
potential users from the IS development processg, @hxclusion of usability
evaluations, and the lack of attention given totjmplementation period (Halpin,
2003). In an empirical study of large-scale ISDjgcts in Ireland, (Stapleton, 2001)
ascertained that the majority of respondents exprethe need for an improvement of
post-implementation processes. Quoting from (Staple2001), ‘the extended post-
implementation ISD activity is virtually ignored inhe information system
literature...future research must address this paucft knowledge’ (pp. 384).
Introducing a usability evaluation during the posplementation period of a new
system can identify any problematic areas, suctpas user interfaces, limited
system reliability or incomplete business functidggKueng, 2002). Identifying and
dealing with these issues can make the system msable’ for the user (Nielsen et
al., 2001). Creating a system with a high leveusébility can achieve a number of
positive outcomes, such as a reduction in errodsaapositive user attitude towards
the system. This can lead to greater productivitgt profitability for the company
(Fruhling et al., 2005). A system can be judgebdéea success if its users are satisfied
with the workings of the system. A system that mduthe workload of the end-user,

without a high degree of difficulty, will be highlsegarded amongst users and user
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satisfaction will be high. In some cases this does happen and the system is
unusable. A poor IS environment, a lack of useming and a failure to fully
understand how the system works, are major reasbgsusers become dissatisfied
with the IS ((Chang, 2004); (Nicolaou, 2003); (Wixet al., 1990)). Creating user
satisfaction is an essential ingredient to a swgfuesmplementation of any IS.
However, past research indicates that little timeesources is made available for any
sort of user evaluation within industry, and qudften the IS is believed to be
acceptable for the users (Kilambi et al., 1998).

There is a growing need for research, which endeavio develop a framework that
captures and aggregates usability issues in theirpppementation phase for large-
scale information systems. This thesis attemptsbridge a significant gap in
information systems research and endeavours tbesise a framework that will both
examine and indicate specific user satisfactiongsshat may arise within the post-
implementation phase of a large-scale informatigstesn. To achieve this objective,
the researcher will target a large multinationainfithat had just implemented a
‘complex’ information system, located in the Repcabbf Ireland. A case study
approach will be selected, as it was deemed th¢ appsopriate method based on the

exploratory nature of this research.

1.2 Information System Failures

Although information systems can bring a competitvantage to organisations, the
high failure rate in deploying such systems is gomaorry (Kim et al., 2005). Many
organisations have suffered from ineffective infatibn systems, for instance:
Whirlpool, Allied Waste Industry, Hershey Foods,eday, Mobile Europe, Applied
Materials, Waste Management Inc, Kellogg's, Irigiieéh Service, Irish League of
Credit Unions and Nestlé (Weston, 2001; Yu, 200%cently in the Republic of
Ireland the Irish Health Authority (IHA) developedsystem that ultimately failed
costing the Irish taxpayer millions.

In 1997 the IHA identified that there was a needntplement an integrated Human
Resources Management (HRM) system to supersedeldhgredominately manual
based system. This system focused on personnelnatration, and had limited
interfaces between payroll, personnel and finanoetfons resulting in large volumes
of paper transactions. The existing HRM system ma®nger appropriate to support

the delivery of a ‘world-class health service’. rkbese reasons the IHA decided to
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invest in the Personnel, Payroll and Related Syst@PPARS) project. This system
would manage the development and implementatiora dtilly integrated HRM
system throughout each health board region in #qmuBlic of Ireland (PPARS 2005).
The project commenced in 1998 with a budget of #€8il8on. IBM were appointed
to deliver and manage the system platform, SAP wesripport the implementation,
whilst Deloitte & Touche managed all consultancyagtices (PPARS 2005);
(Kennedy 2005). In 2005 the system was introduoddur hospitals on a trial bases.
Six months later, the IHA announced it had suspéraay further development of the
project due to massive cost over-runs, limited 4afieand significant failures in the
system, including overpaying: mistakenly paying eneployee £690,000 (€1m) in a
salary transfer. In 2007, the PPARS project hastydie fully integrated into the
workforce, largely because the system was diffitulise, lacked general training and
did not fulfil the basic needs of the use. To replaése problems it is estimated to
cost up to €231 million, 25 times the original esite. Key reasons for high profile
failures such as the PPARS project is that orgénisafocus primarily on the pre-
implementation activities, rather than the extengedt-implementation phase and

often excluding user involvement after the systexs ¢pone live.

1.3 Post-Implementation Review

The systems development life cycle is a systenstt orderly approach to solving
system problems. It is the basis for the most wideded ISD methodologies for
developing large-scale information systems and llysuracorporates the following

general problem solving steps (Whitten, 1998):

+ Planning
+ Analysis
« Design

+ Implementation

+ Post-Implementation and Support

The post-implementation phase occurs after thernmtion system has been
developed and gone live. This is one of the mogical stages in the systems
development life cycle. Despite the huge importanéehe post-implementation

phase, past research indicates that very few gaons review their system after it



goes live ((Nicolaou, 2003); (Deloitte & Touche 989; (Woodings & Everett, 1999);
(Tallon et al., 2001)). By conducting regular revéeon the new information system,
IS/IT managers can identify problems and corregt emors in the system that went
unnoticed in the development stage. As a conseguehthis intervention, the post
implementation review can repair the system andtggterating to its full potential
(Fruhling et al., 2005) (Nicolaou, 2003); (Woodings Everett, 1999). Early
assessments involving users of the system can bsetul method to determine
whether the system requires any modifications {({Raét al., 2001); (Nicolaou,
2004); (Yu, 2005)). A post-implementation reviewRJPcan also highlight areas of
the system users are having problems with. Comgainy user related issues can

reduce the chances of rejection and can creatghaléwel of job satisfaction.

1.4 A Need for a Revised Perspective of the Post- | mplementation Review

An IS failure may be described as a project thatngsable or does not deliver its
expected outcome, on time and within budget. Theesss of an IS project depends
on realistic deadlines, sufficient reliability, apmte functionality, appropriate
personnel and good communication between the deeedpusers and managers of
the system. End-user dissatisfaction is a majaamrdor expensive failures (Palvia et
al., 2001). One of the critical reasons for thighist ISD methodologies disregard the
post-implementation phase and ignore the procesgeshich people learn to use
information systems effectively after they have eolive ((Nicolaou, 2004);
(Stapleton, 2000b)). Performing a post-implemeatateview can uncover areas of
discontent users are facing with the IS, such as peliability, functionality, or
training. User satisfaction is one of the key fagteading to an information systems
success (Calisir & Calisir, 2003). For example,rsseho must wait more than a few
seconds to see on-screen results of their inpubeaome frustrated, which will lead
to end-user resistance and potentially a huge drgmoductivity (Krasner, 2004).
Identifying users’ problems and issues early iseesal for the system to be
successful; this can be achieved by ensuring a leighl of end-user participation
throughout the systems usability evaluation (Shevaidn, 1998) (Fruhling et al.,
2005). Currently, usability evaluations only octlmroughout the early testing phases
of the systems implementation. In spite of thistyviittle work has been done to
establish key development activities for end-useiter the system goes ‘live’
((Nicolaou, 2004); (Stapleton, 2001)). Furthermofimited research addresses
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usability concerns throughout the post-implemeatatphase of an information
system. Ensuring usability and user satisfactiorthis critical phase, can create
enormous benefits for the organisation and themalte success of the new
information system (Palvia et al., 2001).

Summarising, there is a very serious need to iffettie main elements that create
user satisfaction and improve the understanding ushbility in the post-

implementation phase.

1.5 Objective of this Study

Usability and post-implementation reviews are cati for identifying user
dissatisfaction, improving system functionality acokrecting any errors that went
undetected in the development process (Krasne#d)2@0successfully implemented
review can outline any issues users are having thémew system. By managing and
resolving these issues, organisations can greattyease user satisfaction, and
therefore, prevent the system becoming rejectetthéyvorkers. A review of the new
system can also outline the causes of IS projéaréaand may provide guidelines on
how to prevent future IS failure ((Nielsen & Coy2001); (Woodings & Everett,
1999); (Willcocks et al., 1997)). But forcing useosutilise and accept problematic
systems can have negative, serious consequendie forganisation, the user and the
IS. Such consequences include an increase in gararsgative user attitude towards
the system and a decrease in system use. Thesvaeg#acomes lead to a reduction
in productivity for the company and decreased jatistaction for the employee and
can ultimately lead to the new system being redonhd&ruhling et al., 2005);
(Cranny et al., 1997) (Ardito et al., 2004). Despitese effects, organisations still
ignore these two important system evaluations (&gs2004). This study attempts to
address the post-implementation and usability corscassociated with the users of a
new information system, and to provide a springddeom which new research may

be launched. The objectives of this research are:

« To identify the various components that can creass satisfaction.
+ To develop an appropriate theory, which addresses satisfaction in the

post-implementation phase.



This research will address the following researabstjon, which will be aimed to

benefit the IS/IT manager or the development ITrtea

Research Question: What are the elements that mawst impact on user
satisfaction with a large-scale information systenthe post-

implementation phase?

The main research outcome of this study will shigtitlon how to increase user
satisfaction with the introduction of an new infation system and help aid
organisations identify the most important issuest Hffect user dissatisfaction with

the introduction of an information system.

1.6 Thesis Roadmap

Chapter 2: Literature Review: Large-Scale Informatbystem Development
Chapter two provides a comprehensive review of literature in the field of
information systems, the post-implementation plastusability.

This chapter begins by providing a background téormation systems, and
endeavours to establish possible reasons why thereh a high failure rate amongst
large-scale information systems. The second setdmks at the post-implementation
phase of the systems development life cycle andhtifiks the importance of
conducting a post-implementation review on newnm@ation systems to diminish the
chance of failure. The third and final section loé titerature begins by acquiring a
background into usability and the factors that makeoduct or system ‘usable’, and

identifies a number of usability evaluation techugg available.

Chapter 3: Post-Implementation Usability Issues

This chapter provides an overview of the main causfeuser-dissatisfaction in the
post-implementation phase of an IS. Based on teeature review, this chapter is
broken up into various sections, examining relighifunctionality, interface, training
and support. A conceptual framework designed suenuser satisfaction of a system
throughout the post-implementation phase is intcedu The framework design

appears as a jigsaw, and highlights the most irapbelements of user satisfaction.



Chapter 4: Research Methodology

Chapter four highlights various research strategigailable to the information
systems researcher. This chapter identified antifiacs a field research approach
using semi-structured case study interviews, asrthst appropriate strategy for the
present study. The chapter concludes with a detdikcussion on the development of
the research instrument. This research instrumenised to analyse the various

aspects of user satisfaction in the post-implentemtghase of an ISD project.

Chapter 5: Data Analysis

Chapter five presents a detailed analysis of tlse saudy undertaken within a large
telecommunication company in the Republic of Irdlafhe findings are synthesised
and related back to the issues and questions f@ehtn the literature review. The

findings also reflected a change in the conceplwhework identified in chapter

three. This chapter concludes with the implicatiar the findings based on the

current thinking and practice.

Chapter 6: Conclusion

Chapter six is the final chapter in this thesigriivides an overview of the research
and summarises the main findings. This chaptersge&vedetailed synopsis of the
theoretical and practical contributions of the PIlff@mework, followed by the
limitations and suggestions for future researclhi area of post-implementation-

usability testing methods.



CHAPTER 2 LITERATURE REVIEW: LARGE-SCALE INFORMATDN
SYSTEMS DEVELOPMENT

This chapter reviews large-scale information systeime postmplementation pha:
and usability, while focusing upon the elementd titeate user satisfaction witl
these areas.

Background
Large-scale information systems (IS) continue fpore serious difficulties for the

firms in which they are deployed. Systems designddcrease productivity and user
performances are frequently doing the opposite, amaking the user’s life
increasingly complicated and problematic. A key larption for these difficulties
involves organisations failing to conduct reviewa the IS after it has been
introduced to the workplace. Within industry, &tttime or resources are made
available for any kind of post implementation revi@PIR). Failure to conduct a PIR
on the IS can result in user issues and IS probtgrimgy undetected until it is too late.
Systems that are inadequately designed or impledenan be related to many
negative affects, such as an increase in errorsaatieicrease in system use. These
negative outcomes lead to a slump in productivatythe company and reduction in
job satisfaction for the employee. Users can becoghectant to use a system that
fails to meet their needs and makes their workifiegdifficult. The high failure rate in
implementing IS is a major concern and is proviegy\expensive for those involved.
The objective of this chapter is to identify thermakents of user satisfaction, and to
examine usability issues associated with an ISutfitout the post-implementation
phase of an information systems development (ISDjept. In order to attain these
objectives, the author will investigate the currétgrature in the following fields:
Large-Scale Information Systems, Post Implementatthase of a Large-Scale

Information System, and Usability in a Large-Sdafermation System

Chapter one has confirmed the need for and impogtaha revised theory to enhance
user satisfaction towards an IS in the post implgateon stage of an ISD project.
This chapter sets out to ascertain, from the abvigliterature, the various aspects that

create user satisfaction in the post implementaitmase of a large-scale IS.



2.1 Large-Scale I nformation Systems

2.1.1 Introduction

A large-scale information system (IS) is an arranget of people, data, processes,
interfaces, networks and technology that interaciupport and improve day to day
operations in an organisation (Whitten & Bentley998). Large-scale IS’s are
designed to help manage organisational resourcas integrated manner, in addition
to supporting problem solving and decision-makingedas for management
((Hirschheim & Smithson, 1999); (Whitten & Bentle}998)). An IS must process
information for different users: customers, supgliend others. Therefore, the system
must structure and arrange the data to fit therin&ion needs of different users, and
satisfy the different work practices of each persmeracting with the IS. Some
typical examples of users and their informatioriude (Steenis, 1990):

« Customers who need an invoice with their order;

« Warehouse managers who want an inventory report;

+ Storeowners who must identify what stock need répheng;

+ Marketing people who require customer profilesgarew campaign.

A large-scale IS consists of hardware, softwarel atnerware Hardware includes
the physical computer, terminals, printers and ofiats that can be seen and felt.
The basic design of an IS is done througftvgare which comprises of multiple
computer programs. The software programs of arréStee instructions that control
the hardwareOtherwarecan be described as additional entities that egeired for
an IS, this includes the user working with the W&k and software specifically
(Clifton & Sutcliffe, 1994); (Steenis, 1990). Theegign of the otherware must
properly complement that of the hardware and sofBwacluded in the system
(Turban et al., 1999).

21.2 Why Invest in a Large-Scale Information Sys2e

Businesses today face a stark reality: anticipespond and react to the growing
demands of the marketplace, or perish. In a figrceimpetitive environment, making
an incorrect decision can make the business insbl{éNah & Lau, 2001);

(Mohamed & Fadlalla, 2005)). Introducing an IS to@ganisation can dramatically
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improve how the company operates on a day-to-daig by taking advantage of the
capabilities of the new system. A new system, ivaroperly implemented, could be
capable of returning 100 percent or more of thérenhvestment (Langenwalter,
2000). An operational and robust IS should provigeright information to the right

person at an accurate time with minimal costs (Sregral., 2004).

A large-scale IS can help a firm become more coitipethrough changes in strategy
and direction, and can make an organisation becoore effective and efficient in
the way it does business. An IS can enable an ma&j@on to dramatically improve its
business model, change internal structures and twer increase profit margins
(Lucas, 2005). Furthermore, an IS can be brokemtaptwo separate systems; these
include (Halpin, 2003):
1. A social system made up of people with distibalogical, social and
psychological needs, and
2. A technical system, comprising of machines, méshand the knowledge they
embed.

For an IS to be successful it must incorporateaideve social and technicabgio-
technica) aspects. The social and technical systems catubdéeed separately, but are
inter-dependent. The social domain is where reqmergs originate in the form of
usability processes and organisational structures.technical domain consists of the
provision of functionality provided by the infornian tools. The aim of this is to give
equal weight to social and technical issues whem sgstems are being designed
((Mumford, 2000); (Halpin, 2003)). Large-scale I8 awow a critical part of the
profitability and even survival for many compani&lifton & Sutcliffe, 1994). The

following table summarises the reasons for invgsitinand evaluating IS.

Figure 2-1 Reasonsfor Investment in an Information System

Reasonsfor IS Investment

To reduce costs To improve efficiency
To enable business change and growth To develogbosimess
To increase profits To gain competitive advantage

To enable new ways of managing and organiang Toowe productivity and performange

To improve customer services
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There are many reasons why an organisation mageéaiinvest in an IS. It may be
to enable business change, to improve customeiceeno develop new business,
along with more reasons, as seen in Figure 2-1.t&Vbkareason or combination of
reasons an organisation has for investing in aiit MgiJl only discover it has reached
its objective by evaluating that investment aftdras been introduced.
The introduction of a large-scale IS can lead tmynadvantages, most of all a
competitive advantage over close rivals. A largalesdS can give a company a
clearer view of the structures and processes witienorganisational. This can help
with anticipating and reacting to growing demandsthee marketplace. The most
significant intangible benefits of introducing arda scale IS relate to internal
integration, improved information and processes] anproved customer service.
Tangible benefits relate to cost efficiencies iweintory, personnel, procurement, as
well as, improvements in productivity, cash/orderanmgement and overall
profitability (Nicolaou, 2004). Other benefits diet introduction of an IS can be seen
by the provision of timely information control, imgved planning, and decision-
making processes for an organisation. Hence, meguih higher effectiveness and
efficiency in operations, improved user satisfatti@nd increased productivity
((Spathis & Constantinides, 2003); (Calisir & Cali2003); (Mahadevan, 2001);
(Mohamed & Fadlalla, 2005)).
While many factors contribute to a new technologytecessful adoption and use,
system usability has recently gathered increadireg@on. A critical attribute of what
we commonly refer to, as usability is users’ satibn with the systems they use.
The International Standards Organisation (1SO)rafiusability as “the extent to
which a product can be used by specified userschoewe specified goals with
effectiveness, efficiency, and satisfaction in acsfied context of use (ISO-9241,
1998). Shackel’s notion ddttitude suggests that a usable system should result in
“acceptable levels of human cost in terms of tiesdn discomfort, frustration, and
personal effort”. A systems success can only bemgaed through the satisfaction of
the users working with the system, in a safe amdfedable environment (Shackel
1986). Bevan described satisfaction as a combimaticcomfort and acceptability of
use:

Comfort refers to overall physiological or emotibmasponse to use of the

system (whether the user feels good, warm, andseteaor tense and

uncomfortable). Acceptability of use may measureral attitude towards the
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system, or the user’s perception of specific aspsath as whether the user

feels that the system supports the way they canryheir tasks, do they feel in

command of the system, is the system helpful asg alearn (Bevan, 2005).
Tynan, 1980 identified a number of conditions aftexr implementation of an IS that
will affect job satisfaction. They have been gradipegether in three classifications as
illustrated in Figure 2.2. The classification ind#s job content, organisational issues,

personal issues, and are incorporated from a wset @f view (Smith, 1997).

Figure 2-2: Elements of job satisfaction

/ ™

Personal
Issues

Organisational
Issues

N e

Adapted source: (Smith, 1997)
The User

The users are the people who are required, or ée¢ad use the IS in order to

complete the tasks they have as part of either therk or leisure activity. Users
clearly have a stake in the system as it will eitlighance or inhibit the way in which
they complete their tasks. The user is a cruceheht in the successful acceptance of
an IS within the organisation. For job satisfactiorbe successfully created within an
organisation, the users approval is essential. lgind a happy, satisfied user
involves developing an accurate vocation for eaderuwithin the correct
environment. User support is a major building blackhe process of achieving job

satisfaction.

Job content
The aims of job design should be to reduce strgamdking work both worthwhile
and meaningful. Dissatisfaction with job content ¢é@ad to stress and a lack of job

satisfaction. There are a number of specific issues
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« Task variety a mix of tasks and a variety of methods tend nbaece
satisfaction;

+ Task complexitythe appropriate level of complexity is requirea help
maintain users from becoming bored with the system;

«  Work pace and logdthe quality of work required and how it matchés t
employee’s capacity;

« Task identificationthe degree to which the job makes coherent sensieet
workers. This can aid employees to make a visimatribution to the

organisation and identify with an end product d@itlefforts.

By creating an environment that offers the useargety of tasks, complexity and

functionality can ultimately lead to an increasgaib satisfaction for the user.

Organisational issues
A number of determinants of job satisfaction haveerb found to relate to
interpersonal communication and contacts withindfganisation:

+ Discretion, autonomy and privacthe extent to which employees are able to
execute their tasks independently from other, ardyaesponsibility for their
own actions.

« Standardisation/formalitythe extent to which the technical system affegs t
flexibility in which the task can be achieved.

+ Feedback mechanismie way in which the organisation informs indivadisi
about their performance.

+ Social supporta lack of personal, face-to-face, support froleagues and

supervisory staff increases stress: IT and IS temdduce social support.

Per sonal issues
The single most important personal aspect of joisfaation is that of job security. IT
is often perceived as such a threat. In additienféfiowing issues are relevant:
+ Individual statushow the proposal of an IS may affect the usd&tus within
the organisation.

« Pay and rewardsperformance should be linked to rewards.
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« Physical environmenergonomic issues relating to work station desiggyes

such as system response time and computer breakthiowrause stress.

2.1.3 Large-scale Information Systems Failure

Laudon & Laudon identified as many as 75 percerdllofS can be considered to be
operating failures (Laudon & Laudon 1998). By sagythat so many information
systems fail it does not necessarily mean thatShdo not work; rather that they fail
to meet initial aspirations. In this context suscesn be described &ging used
effectively for the users for which it was comnoissd (Raskin, 2000). An IS can be
judged to be successful if its users are satisfighd the workings of the system, for
example: A system that reduces the work load okt user, without a high degree
of difficulty, will be highly regarded amongst useand user satisfaction will be high.
In some cases this does not happen and the systeat usable; users resist change
and return to their old methods, therefore leavignew system idle and pointless.
There are three ways in which failure might ocaeunjch include: technical failure,
utility failure and usability failure (Smith, 1997)

Technical Failure

Failure may occur at the technical level, througthex hardware, software or

communication fault.

Utility Failure

An IBM Dictionary of Computing (1993) report defmatility as: ‘the capability of a
system, program or device to perform the functifumswvhich it was devised’ (IBM,
1993).

A software system may be correct in that it dodssnéfer from technical failure, but
it may not meet the real, or full, task-related de®f the organisation and the
individuals within it. In the situation of poor lity, failure may have occurred in the
requirements capture stage of the analysis andm@socess. Utility is also equated
to functionality An IS that suffers poor utility is highly likelo result in a lack of
acceptance by the user community (Smith, 1997).

- 15 -



Usability Failure

The IBM Dictionary of Computing (19930lefines usability as: ‘the quality of a
system, program or device that enables it to bdyeasderstood and conveniently
applied by the user’ (IBM, 1993).

Systems that are both technically correct and futiget the specified utility
requirements may still fail as a result of a laékuser acceptance or even total user
rejection For some reason the people for whom the systetesgned are unable to
make full, or appropriate use of the end produetag®ns for this might relate to the
lack, or the inappropriateness, of training methawsa poorly designed software
interface. Alternatively, the way in which the oakrsoftware system matches, or
fails to match, the organisational culture, ethosnmanagement style may be
significant (Smith, 1997). Usability is the centisgue within this study and therefore
deserves a greater coverage. Consequently, setBoaf the literature review will

focus directly on usability, and usability issues.

2.1.3.1 Technical Failure

Technical failure can occur when external entife such as software. Technical
failures or reliability issues can be detriment@lttying to gain user satisfaction
toward the new IS. The reliability of a producthge measure of its ability to perform
its function when required, for a specified timeaiparticular environment. A reliable
IS must support the needs of the user in a siniplt, and consistent way (Leitch,
1995); (Hoyland & Rausand, 1994). The reliabilitf @ large-scale IS can be
categorised into three different components, tiedeade:

1. The systems software

2. The systems hardware

3. The systems communications (Networks)

A system’ssoftwarecomprises of written coded commands that tellsystem what
tasks to perform. A system’bardware consists of devices that are capable of
accepting and storing computer data. A systeogmimunicationsdevice allows
different information systems the ability to intet@nd communicate with each other
over a network. If one of these three componenils, fthe system may be less

reliable, which may prevent users from completihgirt work ((Kopetz, 1976);
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(Abbot, 1990)). The division between hardware, wafe and communications’

reliability are somewhat artificial. They may befided in the same way. Therefore,
you may combine hardware, software and communicat@mmponent reliabilities to

get system reliability. These depend on the physingironment of the IS (Musa et
al., 1987); (Abbot, 1990). The software architeefjuhardware components, and
network support must ensure high availability. hie tsystem is not available or
introduces errors, then it does not matter how wedl human interface is designed
(Shneiderman, 1998).

A system’s reliability may only be determined whte IS has been utilised, in the
post implementation phase of the development ifde; however, the importance of
reliability for a business success is undeniableerd who must wait for on-screen
results can become frustrated and may lead to a twap in job satisfaction (Briand
& Wust, 2002). (Ardito et al., 2004); (Rosenbaumagt 1999); (Kopetz, 1976);

(Krasner, 2004).

2.1.3.2 Utility Failure

Utility comprises of the business functionality ths encapsulated with the IS. The
business functionality of an IS indicates the fesguand capabilities the system
comprises of (Dennis & Wixson, 2000). Organisatioreed to have clear and
unambiguous understanding of the business objecheéore the system is designed,
to ensure that the correct functionality is obtdifeolland & Light, 1999); (Rolland
& Prakash, 2001). The functionality of a large-sc$ can be categorised into two
different components, these include:
1. Meeting the business requirements

2. Meeting individual users requirements

The two most important issues regarding usabiliy #he users’ tasks, and their
individual characteristics and differences (Nie|s2893). Large-scale IS should do
exactly what they were intended for and assistugers do their job effectively and
efficiently. Different users will have to carry ouarious tasks. The system needs to
have the scope to allow users carry out a wideetyaf jobs. A system that does not
address the work practices of the business willseausers frustration and will

ultimately lead to end-users resisting the usdefsystem ((Dennis & Wixson, 2000);
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(Palvia et al.,, 2001); (Mohamed & Fadlalla, 2005pystems with inadequate
functionality frustrate the user and are more oftefected or under-utilized.
Excessive functionality is also a danger, and mliog it is probably the more
common mistake of designers because from the usit pf view clutter and
complexity can make learning and usage more difficdhneiderman, 1998). Users
will become reluctant to use a system that failsneet their needs and makes their
working life difficult (Calisir & Calisir, 2003); Palvia et al., 2001); (Mohamed &
Fadlalla, 2005). (Stair, 1996) warns that thera iseal risk in problems regarding
functionality, as often small problems accumulatguite large and series difficulties
in the future (Halpin, 2003). For an IS to beconsiecess it must include the correct
functionality for users to work the system adeqglyat€he system must aid users do
their particular jobs or tasks properly, efficigntind quickly (Dennis & Wixson,
2000). If the functionality is inadequate, it doest matter how well the interface is
designed or how reliable the software is, ultimatéle system will create low user
morale and a decrease in productivity. Creatingséesn that meets user’s needs in an
easy and effective style can have a number of ipesitffects on the user and the
business. The system can create an upbeat udedattowards the system, which
will inevitably lead to a decrease in staff turnoa&d increase productivity that can
guide the business to improved profits marginsufffther, 2001); (Palvia et al.,
2001)).

214 Summary

A large scale IS can be defined as an arrangememteople, data, processes,
interfaces, networks and technology that interastectively, to support various
operations within the organisation, in which iteémployed. For the system to be
accepted into the work force it must accomplish nkeds and requirements of the
people using it. Many factors can inhibit an ISnfrachieving these objectives and
three ways in which failure might occur includechgical failure, utility failure and
usability failure. Technical difficulties can inw@ problems with the reliability of
hardware, software or network devices, and can balgetermined when the IS been
utilised, in the post implementation phase of teealiopment life cycle. Utility issues
can be classified into two different groups, théselude: meeting the business

requirements meeting individual user requiremergsrslwill become reluctant to use
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a system that fails to meet their needs and mdiasworking life difficult, and are
more often rejected or under-utilized. Systems #rat both technically correct and
meet the fully specified utility requirements mdi $ail as a result of a lack of user
acceptance or even total user rejection. Reasortkifomight relate to the lack, or the
inappropriateness, of training methods, or a poa#gigned software interface.
Evaluating the satisfaction users have with thdesgscan determine whether the
organisation is reaping the potential benefits nf I§. User satisfaction can be
classified into job content, organisational issweg] personal issues. Ignoring these
issues can leave users dissatisfied with their warid the organisation they work
with.

The next section of the literature review introdutiee post-implementation phase of
a systems development life cycle and identifiesitigortance of conducting a post-

implementation review on new information systems.
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2.2 Post-lmplementation Phase of a Large-Scale I nformation System

2.2.1 Introduction

The post-implementation stage occurs after theegys$tas been developed and gone
live as illustrated in Figure 2-3. This stage can described as the process of
collecting and evaluating evidence to ensure atsand benefits are identified and
analysed, enabling justification for the projechqdo & Sears, 2003). A post-
implementation review (PIR) on a system can be naefi ‘as the process of
establishing by quantitative and/or qualitative meathe worth of Information
Systems/Information Technology (IS/IT) projectsthe organisation (Wilcocks 92).
The PIR provides the organisation with an undeditan of what the IS can and
cannot do, and provides a benchmark for what idb@oachieved in economic,
operational or organisational terms from investnmien®. These benchmarks can be
used to measure the success of the IS projectdd?001). With increasingly high
levels of IT investment and the growing central@y IS within organisations,
reviewing the IS is becoming widely recognised asvesty important activity
(Wilcocks & Lester, 1993). By conducting a PIR, amanisation can analyse the
finished product.

Figure 2-3: Systems Life cycle

/

System

Implementation Implemented

Stage

Post
Implementation

System goes Stage
System ‘Live’

Development System in Use

N

Adapted Source: (Deloitte & Touche, 1999)

/

An evaluation of IS/IT investment is accepted asimportant business process,
ensuring that an organisation’s assets are beimgjoged efficiently and effectively.
The PIR is considered a key component of bestipeatt this area. However, despite

the importance of this stage, past research prihwagssery few organisations review
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their IS after its implementation. A report in 20@dcumented that only 12 percent of
organisations considered conducting regular reviewsheir implemented system
(Tallon et al., 2001). Research indicates thdeliitne or resources is made available
for any sort of PIR within industry, and quite oftehe IS is assumed to be
satisfactory for the users to use (Kilambi et 8098). There are a number of reasons
why PIR are not pursued more effectively:

+ At the end of each phase of a project the assentbsed disbands and moves
quickly to the next project.

+ Long project timeframes. Some asset-based projeats have extensive
timeframes between feasibility and occupation B-6 years).

+ Due to the long turnover period many of the factbeg produced the original
asset solution change. These factors include semddivery requirements,
political factors, budget, state of the economglustry prices, etc.

+  Where projects exhibit shortcomings there is an ilingness to expose
participants to perceived ‘criticism’.

+ In anincreasingly litigious society criticism mbg taken as libellous.

« There are rarely funds for effective and continuBURs.

+ PIR itself can be seen as ineffective. Overly car@nd long-winded studies

are perceived as time wasting.

IS/IT costs are continuously rising. These incluabé only the costs of purchasing
technology, but also cost of maintaining systermgp®omics and training users. It
has been estimated that support costs represguerédnt of total costs of computer
ownership (Hilton & Kaye, 1996).

2.2.2 Reasons for the Post Implementation Review
There are many reasons why a PIR should take péescshown in Table 2.1. It may

be used to justify an existing or a new systems Hpipraisal process needs to produce
a good estimation of the outcomes of developingntaeing or installing a system.
The evaluation may focus on costs and benefits, petitive position or users
opinions, depending on the objective of the org#iioa. The PIR also enables an
organisation to make comparisons between diffepeojects, with resources being

allocated to the ‘best’ project. Another importabjective of the PIR is the learning
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experience; by comparing estimates with actualauts, the estimation process may
be improved (Cohen .et al, 2004).

Table 2:1: Reasonsfor Information Systems Reviews

Reasonsfor 1S Review

To enable justification of the system User satisbac
As a project closure Development method
To learn from past experience To ensure beneftaehieved

To improve system, developer, and finar|[To enable comparison of differgnt

performance projects

Creating a high level of job satisfaction can oeeatbetter quality of life for the
employee, better health (both mental and physicadjeased job stability, and greater
cooperativeness. The first step toward improving gatisfaction is determining its
causes and correlates. Practitioners need to krimat to change in the work situation
to improve satisfaction (Cranny et al., 1997). Arhe in how people do their job can
lead to a drop in job satisfaction and lead to ussistance ((Chang, 2004); (Yu,
2005)). Carrying out a PIR can determine if the lengentation is actually a success
or not. Reviews should be carried out after thdesyshas been introduced. Early
assessments involving users of the system can leefl method in determining
whether the system requires any modifications ((Rakt al., 2001); (Nicolaou,
2004); (Yu, 2005)).

2.2.3 Post-Implementation Review Method

The implementation of an effective and successt&® Requires the dedication of
those involved in the review process, access teklant information and personnel,
and finally a commitment to apply the knowledgerm¢drom the study. During the
course of the PIR it must be stressed that cniticisf specific individuals is
undesirable and counter productive. A PIR should ® used to find fault or
apportion blame. A professionally performed PIR wdtloprovide a balanced

assessment focusing on positive and negative fe&dba

A PIR is designed to evaluate how well the predicfgoject is against the

stakeholders expectations. In a rapidly changingrenment many projects that meet
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the briefed requirements, perform poorly becauseiGerequirements have changed
dramatically. This is caused by the inability taa@tely predict project requirements
not the quality of the project solution. By condngta PIR, system managers can
assess realised IT payoffs against their origingkeatives and initiate corrective

action where necessary. As a consequence of ttesvemtion the PIR can prove

extremely useful for system managers (Woodings &rEtt, 1999); (Palvia et al.,

2001).

224 Benefits of performing a Post Implementatk@aview

PIR’s are the last step in the project deliverycpss and represent closure of the
feedback loop. PIR means the lessons learnt fr@viqus projects are fed-back into
the process, to benefit future projects. Under@glarPIR can generate both short and
long term gains. Short-term gains include:
+ ldentification of ways to improve the functionaliglue of a project
+ ldentification of ways and means to assist asseftsusvercome occupational
problems and increase user morale through the reemis improvement of

asset created environments.

Long-term gains include:
« Learning from precedent
« Economics resulting from improved project perforicen
« Improved concept criteria and project briefing
- Development of more precise design criteria

« Improved decision-making

2.2.5 The Need for the Post Implementation Review

A successfully implemented PIR will outline the sas of IS project failure and may
provide guidelines on how to prevent future ISugél An IS failure may be described
as a project that is unusable or does not deligeexpected outcome, on time and
within budget. It is important to know how, wherdamhy IS projects fail, as lessons
can be learnt to ensure the success of future U&siments. The success of an IS

project depends on realistic deadlines, sufficiending, appropriate personnel and
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good communication between the developers, usetsranagers of the system. A
wide variance exists between the percentage ofi8ré. Lyytinen identified two

categories of IS failure (Lyytinen, 1988) see tahl2

Table 2:2 Reasonsfor ISFailure

Development Failure Use Failure
(Occurs when systems are:) (Occurs when systems are:)
|Abandoned before completion ” Implemented, but netus |

Implemented, but terminated after a shdftmplemented, but only used for a short
time in use, also known as 'runaway time due to flaws in the system, resulting in
systems' inadequate functionality and performange

[lmplemented, but difficult to maintain || To enablenqmarison of different projectk
|Over time & Over budget || |

2]

IS failure may be caused by a variety of differé¢ypes of errors and mistakes.
According to Humphrey, ‘Software engineers makensrior mistakes that result in
program defect or faults’ (Humphrey, 1995). Inaeterjudgement or mistakes made
by management may also be the cause of IS faikoe.example (Remenyi et al.,
1995):

* Lack of IS evaluation

* Inadequate funding

* Not taking users suggestions into consideration

* Investing in IS just because other organisatioss ar

» Lack of alignment of IT and business strategies

According to Markus, the leading cause of IS/ITIMa is due to a poor
implementation of the businesses’ work practideat is the inability of developers to

execute detailed business requirements (Markug})199

2.2.6 Summary

The system development life-cycle incorporatesatmnajor milestones, these include:
implementation, going live and post-implementatstaiges. The post-implementation
stage occurs after the system has been developktn@iemented into the business

structure. This stage of the systems developméstyicle can be described as the
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process of collecting and evaluating evidence tsuen all costs and benefits are

identified and analysed, enabling justification floe project.

The PIR provides the organisation with an undeditan of what the IS can and
cannot do, and provides a benchmark for what idb@oachieved in economic,
operational or organisational terms from investmianil. Other benefits of the PIR
include: evaluating user satisfaction, ensuringgmtoaims are achieved, improving
system development, and to complete the developofehe project. A successfully
implemented PIR method will outline the causesSptoject failure and may provide
guidelines on how to prevent future IS failure. &neg job satisfaction can create a
better quality of life for the employee, better lieaincreased job stability, and
greater cooperativeness. The main step towardsowmy job satisfaction is
determining its causes. A change in how peoplehdo fob can lead to a drop in job
satisfaction and lead to user resistance. By cdimdpa PIR on the new system can
determine if the system requires any modificatifsom the view of the people using

the system directly.

The next section of the literature review evaludtesterm usability and establishes

various areas that create user satisfaction witinfanmation system.
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2.3

Usability of an Information System

2.3.1 Introduction

The International Standardisation Organisation jI8&ablished a usability standard
that can be defined as ‘the extent to which a prtbdan be used by specific users to
achieve specified goals with effectiveness, efficieand ease of use’ (1ISO-9241,
1998). The definition states that usability is afw@ontext-and-user-dependent. It is
divided into three main areas (ISO 1998):
+ EffectivenessAccuracy and completeness with which users aehgpecified
goals.
+ Satisfaction Freedom from discomfort, and positive attitudesvdrds the
product.
- Efficiency Resources expended in relation to the accuradycampleteness

with which users achieve goals.

The definition above explicitly takes into accodin¢ importance of considering the
specificity of users, their goals (accomplishedelgcuting tasks) and environment in
establishing usability. A system that is usabla ilaboratory set-up might not be as
practical in the proposed context of use. The aed@ty of an implemented system
does not depend only on usability of its interfabes system should fit the physical,
social, organizational and technical context inchhis will be used (Karat, 1997 and
Bevan and Macleod, 1994). Usability is the conadpsatisfaction users can derive
from using a system’s functionality (Grudin, 1992cuioted by Hilbert and Redmiles,
2000). The overall aim of usability is to make &nsquality of life better

(John, 1996); (Shneiderman, 1998). Jakob Nielses & concept of usability as a
part of the total system acceptability, practicgbtem acceptability and system
usefulness (Nielsen 1993). The position of usabilit his conceptual field can be

seen in the figure 2.4.
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Figure 2-4: System Acceptability

~ N

Social Acceptability
Utility Few errors
System Acceptability Usefulness < Easy to remember
Compatibility ~ Usability Efficient to use
Practical Easy to learn
Acceptability N

Reliability Subjectively pleasing
Cost

\_ /

Source: (Nielsen 1993)

In this model, utility is defined as the questidnwhether the functionality of the
system can do what is required to do their job essfully, and usability, is defined
on how well users can exploit that functionalitynefefore, usability applies to all
aspects of the system with which a human mightate Usability has a combination
of five characteristics, these include: errors, raghility, efficiency, learnability, and

satisfaction (Nielsen 1993):

« Errors: The system should have a low error rate, prengniisers making a
large number of errors during the use of the systms can enable users that
make a few errors to recover more easily, withoettigg to frustrated.
Further, catastrophic errors must not occur.

+ Memorability The system should be easy to remember, allovhegcasual
user to return to the system after some periodhowit having to relearn
everything all over again.

- Efficiency The system should be efficient to use, so thaieade user has
learned the system, a high level of productivitpissible.

« Learnability. The system should be easy to use enabling thretseork with
the system.

« Satisfaction The system should be pleasant to use, so thas ukat are
subjectively satisfied with using it; they like it.

-27 -



Looking at the specifications above, usability tnsummarised asase of use and
learning, high efficiency and productivity, low errrate and user satisfactio his

specification is used throughout this thesis. Aa ba seen from the definitions,
usability is a multi-dimensional aspect, which fien a difficult aspect to control in

product development (John, 1996).

2.3.2 Features of High Usability

Systems with high usability are associated with ynpasitive outcomes, such as a
reduction in errors, a positive user attitude talgathe system and an increase in
system use. These positive outcomes lead to gneateductivity for the company and
increased job satisfaction for the employee (Fnghlet al., 2005); (Cranny et al.,
1997). Systems with high usability have naturag¢ifétices, are easy to learn, easy to
use and can reduce frustration for users ((Hix &tstm, 1993); (Fruhling et al.,
2005); (Greene & Finnegan, 2004); (Shang & Sed@600)). For instance, reducing
the number of windows a user must navigate throwgm limit frustration and
therefore create a happier more effective, and etemp user ((Shneiderman, 1998);
(Ardito et al., 2004); (Calisir & Calisir, 2003)K€irnan et al., 2002)).

2.3.3 Features of Low Usability

Once a large-scale IS is fully loaded with the eeey data, performance can suffer
if there are flaws in the system. If the IS is ppodesigned, unpredictable, or
incomprehensive for the users, it can cause prabland ultimately lead to the
systems demise. Users of IS’s that have low or peability often familiarise and use
only 20 — 30 percent of the available features kxads to high productivity slumps,
huge loss of profits for the organisation and Iegmumorale (Plummer, 2001); (Palvia
et al., 2001); (Mohamed & Fadlalla, 2005) ((Maheaaigev2001); (Nielsen & Coyle,
2001). A working example of a usability flaw in amwganisation could be the
following scenario: numerous times each day a costaservice representative opens
the same software screens to review customer atcolissume there is one design
flaw that takes 10 seconds to overcome each timppéars, and this occurs 25 times
a day for 50 representatives. This single usabifispie alone can waste up to 900

hours a year. Research shows that systems have 4@ tdesign flaws, which
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translates to 36,250 hours wasted each year (Middls€oyle, 2001). The biggest
challenge before and after implementation is ntated to technology but to people
and people issues. Organisations have a tenderuysto people and process related
issues (e.g. interfaces or training) the bottom of the list, due to time and cost
overruns (Mahadevan, 2001). Studies have shown dig#nisations dramatically
underestimate the importance of user interfacéisesuccess of information systems,
which end up tripling costs after the system hasegdive (Krasner, 2004);
(Mahadevan, 2001); (Shang & Seddon, 2000); (Del&itouche, 2003); (Hawling et
al., 2004); (Shneiderman, 1998). Recently, it hasnbdocumented by Jonathon
Priestly, director of enterprise and managememMC, that “80% of projects fail”
because they are not been implemented or desigweetty, costing companies €80
- €145 billion annually (Kennedy, 2004).

2.3.4 Usability and the User

User characteristics can affect system use. A sy$itat is usable for one might not
be for the next. Often used dimensions to defirguare system experience, domain
knowledge and experience with computers (Niels&3L Not only the amount of
user’s experience and knowledge, but more emotiattiéides like computer anxiety
can affect the perceived ease of use of a systekiharth et al., 2003). In devising a
system user characteristics have to be considevedevelop a system that is
acceptable for the prospective users and will digtb@ perceived by them as useful
and usable. It needs to be considered that syssens tan encompass a wide group of
people and that not only users who directly interaith a system should be
considered. The concept of ‘stakeholders’ is userkter to people or organizations
who will be affected by the system and who havéector indirect influence on the
systems functionality (Kotonya and Sommerville, 82 quoted in Preece et al.,
2002). Stakeholders include e.g. the developmemh titsself, managers, direct users
and users of system output (Preece et al., 20@BprE(1983, as quoted in Preece et
al., 2002) offers a clear structure for definingl @ategorizing users and stakeholders.
Eason distinguishes three categories of users: apyimsecondary and tertiary.
Primary users are the frequent hands-on users of a sySleoondaryusers use a

system occasionally or use the system through temnrediary.Tertiary users are
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those who will influence its purchase or will rarelse the system. The three types of
users can together be defined as stakeholderystsated in Figure 2.5.

Figure 2-5: Different Categories of User

Primary
users

Secondary
users

SYSTEM USE

Tertiary
users

TIM E

N S

Adapted Source: (Avison & Fitzgerald, 1988)

A different category of user can uncover differpridblems, thus it is important to use
a large sample of user when evaluating or reviewiiggsystem. Identifying users’
problems and issues early is essential for theesydb be successful; this can be
achieved by including a cross-section of end-uffamsughout the systems usability
evaluation ((Shneiderman, 1998); (Kujala & Kauppine004)). Far too often
computer systems are implemented with only verytéichuser involvement and with,
at best, only a cursory analysis of user neederOdystem developers may merely
equate user needs with utility. Clearly users negaystems to perform functions for
which they were devised: but their needs are mudenwUser needs can be identified

into three categories: functional, aspirational phgsical (Smith et al., 1997).

Functional

While users plainly need a high level of utility tine system they use, it is possible
that the functions for which the IS was devised raoé the same as those that are
needed when the system is operative. Sometimealirtbe requirements are captured
and often requirements change. Therefore, the ifumatdity of an IS can be defined as
‘the requirements for the IS to perform the spedifisks which the users require it to

do in the operational situation’.
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Aspirational

Past research has cited job satisfaction to be@atrelement in IS design. Mumford
and Weir (1979) define job satisfaction as ‘theaiathent of a good ‘fit’ between
what the employee is seeking from his work — his jeeeds, expectations and
aspirations — and what he is required to do injbis — the organisational job

requirements which mould his experience’

Physical

The third category of the user needs is derivethfahysical requirements. People
will vary in their own personal ability and disahjilto use computer equipment. At
one extreme, visually impaired and even blind useesunable to use visual display
terminals and normal keyboards. Speech outputmgstee required to access screen-
based textual information, and Braille readers banused for input. At a more
common level, as we have seen, all users need @gtely ergonomically designed
workstations. Individuals will also vary in themhierent adaptability to IT equipment.
Physical needs can be defined as ‘the requirentéritee 1S to perform the tasks in a

manner which is well-suited to the physical chaegstics of the user.’

2.34.1 The Interface

A usable interface is a mearte improving communication between the user and the
machiné and should hide any complexity and ambiguity. f& as the user is
concerned, the interface is the product (EhlerQ320 (Raskin, 2000). The data
displayed throughout the interface should be clead concise. Abbreviations,
formats, colours, and capitalisation should be ddatised to avoid any user
irritations (Shneiderman, 1998). An interface skquiovide the user with an easy and
flexible interaction with the system, thus prevegti users from becoming
disorientated, helping them carry out their workotgectives effectively (Calisir &
Calisir, 2003). What makes a good interface? Withdefining the usability of a
software interface too strictly, empirical evidenaeuld suggest that there are a
number of elements to a successful interface (Seti#i., 1997):

« Ease of useinterfaces should be easy to use in that, thraigiplicity and

consistency, access by the user is made as imt\possible.
- Efficiency which can be achieved though the use of shod antl inherent

flexibility.
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Supportivenesshich can be provided by a number of mechanigmetyding
helpful feedback, so that users feel safe and seghen using the system.

Acceptability by ensuring an appropriate match between usé&s tasd the
functions provided and by meeting user needs iisfgatg ways to overall

acceptability can be enhanced.

The interface is part of the system, which the gsess, hears and communicates with.

Depending on the users experience with the inteffacomputer system may succeed

or fail. It is irrelevant how well engineered thaftsvare code or how sophisticated the

hardware is; a bad interface can ruin an otherwiseellent system. On the other

hand, a good interface can save poor software aalcera system acceptable. Poor

interface design can have the following consequef8kneiderman, 1998):

Increased mistakes in data entry and system operatlistakes cost money
to rectify and errors, which go uncorrected, carveharery damaging
consequences if decisions are taken on the basisafect data.

User frustration this may manifest in low productivity, employe@ess,
sabotage of the system and under-utilisation ofgtstem.

Poor system performancethe system may not handle the volume of
throughput it was designed for, or the accuracguiput may not agree with
the specification. Poor interface design makesatdumbersome to use or too
obscure to learn.

System failure because of user rejectitis may seem to be an extreme case

considering the tolerance of users to appallingxsok, but it does happen.

The US Department of Defence ascribes its worseesssfailures to the combination

of poor interface design and inadequate systemiraagants. The human side of the

interface forms the basis of system operation miantieining documentation and

user guides. Interfaces do not exist in isolatidhe interface functions in an

environment, which influences the performance & thterface and may impose

constraints upon it. Design of the interface/taskm®nment has two considerations:

Physical design of the workplgcehis subject is within the realm of

ergonomics.
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« Design of interface support documentatitims consists of the user manuals,

technical documentation, training courses anditrgimanuals.

Since the functionality of systems is made avadatbirough its user interface, its
design has a huge influence on the usability of syem. The interface must be
developed according to the needs of the users hadbtisiness, and should be
designed after all the business process have liegiséd. A good interface requires
deep understanding of the work practices in thaecdrof the tasks that the IS will

help carry out.

2.3.4.2 The Environment

The concept of ‘environment’ as part of usabiligfers to the technical, social and
physical environment of users that could potentiaffect system use.

First of all thetechnologicalenvironment of a system needs to be consideredt wh
tools are in use now that it might replace, whatddave to be used together with the
system, which systems it will need to be compatarid share files with.

The social constraints for a system need to be taken intsideration. Are there any
ethical considerations for the system? Will impletivegy a system change working
relations in a department? Does the system fitmbekflow in an organisation, what
could be improved in the department, or what cabeathanged?

The physical environment can provide for specific requirememrisd design
considerations also; is there enough space fosytbiem, what are the light and noise
levels of the room a system could be placed inn&tlone system using voice
recognition may be very usable in a quiet dedicafeate, but may not be the right
choice for a hectic and noisy open office (Cart@91); (Copper & Reiman, 2003). It
can be too easy to overlook important consideratiwhen not actually visiting the
context of use. This is especially important whesvedoping a large system that
cannot be considered a ‘standard’ desktop appdicand relatively unknown issues
might come into play. Ergonomics is becoming arreasingly important aspect of
the implementation of computerised system. Dul Wekrdmeester (1993) provide
the following definition of ergonomics:efgonomics aims to design applications,
technical systems and tasks in such a way as tmiraghuman safety, health, comfort

and performance’According to Dul and Weerdmeester (1993) a largmber of
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factors play a role in ergonomics; these includelyb@osture and movement,
environmental factors, information and operatiorss well as tasks and jobs.
Ergonomics can contribute to the solution of ag¢angmber of social problems, such
as comfort, health and safety and user performavitteén the environment of the

system.

2.3.4.3  Training

Training is intended to provide users with an ustierding of the system, which will
enable them to carry out their work properly (Naml, 2003) Training is described
as ‘the way a firms builds, supplements and organksmiowledge and routines around
their activities and within their cultures, whichrcdevelop an organisation efficiency
by improving the use of the skills of the work fer¢Dodgson, 1993). Lack of user
training and a failure to fully understand how #ystem works, is a major cause why
recently implemented IS fail ((Chang, 2004); (Naml, 2003)). New end-users of a
high-function application system can become frausttaand confused by the errors
they make in the early stages of learning (CarfolCarrithers, 1984). Providing
training and support for the end-user not only sdlpem develop their skills and
knowledge, but it is also motivational and a builgliblock for an organisational
success. It is important for any organisation, daog small, to plan the training that
their employee’s require. While there can be enaisrmenefits, training is expensive.
Training needs to target the right people, at et time for a correct kind of person
((Kendall & Kendall, 1999); (Bradford, 2003); (Wimoet al., 1990)). Many
organisations expect users to find the new systesy & learn. Since the system is
presumed to be so simple, management often assanihé end-users should be able
to learn it with little effort. Unfortunately, thiss usually an over optimistic
assumption ((Wixon et al., 1990); (Devaraj & Bal2004); (Carroll & Carrithers,
1984)). Every new system requires new skills eitrerause the basic work processes
have changed or because the computer system usedppmrt the processes is
different (Simonson & Sein, 2004). Training is mded to provide users with an
understanding of the system, and allow users do Wk effectively and efficiently
(Grimes-Farrow, 1983). Organisations need to redhat training users properly into
the new system not only improves the chances ofesscfor the system, but also
improves the users ability to do their job (Cha2@Q4). Often there is a gap between
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training employed and the training needed to wdf&otively with the new system.
Without the proper training or support the sucadgbe system can easily be derailed
((Chang, 2004); (Nicolaou, 2004)).

In terms of training delivery a number of generiteria have been identified. Each
particular training method should have a distinopbaasises in general training, and
should be (Smith et al., 1997):

Task-centredas opposed to system-centred so that users &etalwork though

tasks which are based on their own work and najesreric activities.

« Learner-centred,providing the user with opportunities for expleoat and
discovery.

+ Paced ideally users should be encouraged to work at then pace, as a
whole class, to achieve specific goals by a spetifie.

« Structured spreading the necessary training over a numbeglevhents of
training; no attempt should be made to cram alhgheessary learning into one
training course.

+ Assessedso that both learner and trainer can recognisdetéirning outcomes
for individual participants.

+ Evaluated by the training provider to identify the succassl failures within a

particular training initiative.

An effective training program is one that, undertipalar conditions will provide an
effective and efficient mechanism through whichidentified group of users can
acquire necessary skills, knowledge or attitudesgaous levels. If training providers
prove unable to identify accurately the nature loé¢ training requirements for
individual users, the result can leave users untblearry out their work correctly
(Smith et al., 1997). Therefore it is important &ty organisation, large or small, to
plan the training that its people may need. Proggdadequate training for the users
helps them develop their skills and knowledge, Whiacreases user satisfaction
towards the IS ((Kendall & Kendall, 1999); (Braddip003); (Wixon et al., 1990)).
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2.3.4.4 Support

Although training can be provided any time througghtheir operational use of the IS,
it is an especially important that training is odr out early in the post-
implementation phase. During operational usag@itrgis just one element within a
range of individual user support services. The othgport mechanism can be
classified as support materials. User support radseare an important part of the
total user-system interface and often constituie dler’'s first encounter with a
system. According to Mayhew (1992) users may fanmpressions of the usability of
a system through reading the manual or accesse@rttine help or tutorial. If the
manual or tutorial is easy to use, users will asstimt the system itself will be easy
to use. The quality of user documentation thereéare determine the perception and
the actual ease of learning and use, of the sysSeipport materials can therefore be

seen to either enhance or degrade the overallligaifithe system.

Each information system is different and will reguivarious support materials;
however according to (Shneiderman, 1998), matesiatsild include:
+  Words and icons
= Terminology (objects and actions), abbreviatioms| eapitalisation
= Character set, font, font sizes, and styles (htdtic, underline)
= |con, graphics, and line thickness

= Use of colour, backgrounds, highlighting, and bilmak

« Screen-layout issues
= Menu selection, form fill-in, and dialog-box fornsat
= Wording of prompts, feedback, and error messages
= Justification, white-spaces, and margins
= Data entry and display formats for item and list

= Use and content of headers and footers
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« Input and output devices
= Keyboard, display, cursor control, and pointingides
= Audible sounds, voice feedback, touch input anceiogpecial input
modes or devices

= Response times for a variety of tasks

« Action sequences
= Direct-manipulation clicking, dragging, droppingoagestures
= Command syntax, and sequences
= Programmed function keys

= Error handling and recovery procedures

+ Training
= Online help and tutorials

= Training and reference materials

2.3.5 Usability Testing

Several methods can be used to evaluate the ugalfila product. These methods
include empirical studies, heuristic analysis, dtvg®m walk-throughs, scenarios,

simplified thinking aloud and usability-expert rews (Nielsen, 1993; Virzi, 1997).

Empirical studies are used to quantify the time andrs associated with a task.
Empirical studies are generally completed in a tatwsy environment, where a user
is assigned a task and the time to complete thie aasl errors are quantified.

Empirical studies often require large numbers afip@ants and are completed near
the end of the design lifecycle (Hix and Hartsa®93).

Heuristic analysis is a usability inspection metiioak requires product developers to
compare the product interface to a list of usabitieuristics. These heuristics, or
“rules of thumb”, can assist those with little usitdo experience in finding and
avoiding usability problems (Nielsen, 1993).

A Cognitive Walk-through is a usability inspectionethod that helps assess the
learnability of an interface. A cognitive walk-tlugh can help to determine if there is

enough information in a user interface to learn aocbmplish a goal (Virzi, 1997).
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Scenarios are mock-ups of situations where userasked to complete a specific task
to achieve a specific outcome, under specifieduonstances, over a certain time
interval. Scenarios can be used early in the dewmedmt lifecycle to elicit usability

information without constructing an elaborate ptgpe (Virzi, 1997).

The Simplified Thinking Aloud method requires useéosverbalize their thoughts
while using an interface to accomplish a task. 3ésion is transcribed and a content

analysis is performed to quantify usability iss(ie®lsen, 1993).

A Usability-Expert Review employs usability expettsact as the user and critique
the user interface. Usability experts identify ssihat would cause users difficulties

by using their prior usability and system expere(i¢irzi, 1997).

Usability inspection methods can be employed earlthe product development
lifecycle, or after the product is developed (Nesls 1993). Evaluations that occur
early in the product development lifecycle are exltformative evaluations”, while

those that occur near the end of the developméastykle, or after the product is
developed are called “summative evaluations” (Hig &lartson, 1993). Both types of
evaluations use different data collection meth@esl can be used to elicit different

usability information (Nielsen, 1993).

Summative evaluations are generally empirical inurg often evaluating the
performance of a device, or comparing it with aeot{Nielsen, 1993). Qualitative
methods such as questionnaires and rating scadesft@n used in conjunction with

empirical methods to elicit as much information atbesability as possible (Hix and

Hartson, 1993). Since summative evaluations ocear,ror sometimes even after the
production phase of the product lifecycle, majorhikty concerns cannot be
addressed until the next generation of the produatesigned (Hix and Hartson,
1993). This position in the product lifecycle allowsability evaluators to complete a
more formal usability evaluation, often using ag&apool of participants. This results
in a test that provides a more robust statisticalalysis, however any
recommendations cannot be implemented until theé peduct development cycle
(Hix and Hartson, 1993).
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2.3.6 User Centred Design

One method to ensure that a usable system is @éesgmd implemented is to use a
User Centred Design (UCD) approach. UCD is a ndificiplinary design approach
for large-scale information systems, based on thigeainvolvement of users. This is
to improve an understanding of user and user tegdirements (Mao et al., 2005).
UCD is an approach to design a system or prodattisheasy to use, and to ensure
the total user experience with the large-scalermédgion system is good. It involves
two fundamental elements, these include: a mudttigiinary team, and a set of
specialised methods for acquiring user input, wisatonverted into the design of the
system (Vredenburg et al., 2001); (livari & Abrateson, 2002). UCD is a
philosophy and a process. It is a philosophy thetegs the person (user) at the centre;
It is a process that focuses on cognitive fact@ssich as perception, memory,
learning, problem solving etc) as they come intayplluring peoples’ interactions
with the system (Usability.Net, 2003). The focusJ&@D is centred on users and their
goals and tasks (Vrendenburg et al., 2001); (Ku§akauppinen, 2004).

The 1SO 13407 provides guidance on achieving qudly incorporating UCD
activities throughout the life cycle of interactigsgstems. 1ISO 13407 describes UCD
as a multi-disciplinary activity, which incorporatéhuman factors and ergonomics
knowledge and techniques. The overall objectiverissnhancing effectiveness and
productivity, improving human working conditionsnda counteracting the possible
adverse effects of use on human health, safetypanfbrmance with the system
(Jokela, 2002); (Seffah & Andreevskaia, 2003); (ikss.Net, 2003). UCD
prescribes that the environment where the systeto I introduced is thoroughly
analysed by designers with regard to user and ip@ncsation characteristics, goals,
tasks and context (Irestig et al., 2004). UCD rezpithat the user be involved during
the whole design phase. The process is iteratiter @ach important design stage, a
user evaluation is performed and redesign folloWe process does not begin with a
prototype, but with preliminary ideas of what thgstem should do, which is

compared to what users are doing (Petrelli eR@D4); (Siewiorek et al., 2001).
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2.3.7 Summary

Usability is defined as ‘the extent to which a prodcan be used by specific users to
achieve specified goals with effectiveness, efficieand ease of use’. Systems with
high usability can be related with many positiveeefs, such as a decrease in errors
and an increase in system use. These positive medead to greater productivity
for the company and increased job satisfactiortferemployee. Users of an IS that
has low usability often get to know and use onlya®B0 percent of the available
features, this leads to high productivity slumpsslof profits for the organisation and
low user morale. Users can be broken up into ttitkerent categories. These include
primary, secondary and tertiary. By classifyingrasato different categories can help
evaluators discover user related problems thadliseetly affecting the work they are
doing. Problems users face regarding a new IS oiteolved the interface,
environment or the training and support providederg are a number of different
procedures organisations can carry out to ascette@mew system, such methods
include: empirical studies, heuristic analysis, ritige walk-throughs, scenarios,
simplified thinking aloud, usability-expert reviewand a user-centred design
approach. With each method the user is the cefigiate. The user is given the

opportunity to express the concerns or fears thay Inave with the system.

The next chapter addresses all the issues relatinger dissatisfaction towards a new
IS and projects a conceptual framework that camagedhe failure rate of such

systems within the post-implementation phase.
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CHAPTER 3 POST-IMPLEMENTATION USABILITY ISSUES

This chapter providean introduction to the problem under investigatadtivate(
by the main failure issues experienced by orgaoissiadopting an information
system. The extent of this research is then predemthere the issues, research
guestions and methodology used to conduct the figati®n are summarised. A
brief overview of each chapter is then presentetrapresents the structure of
thesis.

3.1 Introduction

The post-implementation stage occurs after theerystas been developed, the IS has
gone live and is utilised by its users. This iatremely important stage, as users can
become frustrated and confused by the errors tregerm the early stages of learning
(Carroll and Carrithers 1984). Resent researchdwareced IT deployment identifies
the post-implementation phase as the critical pedaring which the new system
becomes embedded in the host organisation (Halpid3)2 Conducting a post-
implementation review on the system during thical period can highlight usability
flaws. Repairing these flaws can limit the chan€¢he system becoming a failure,
increase job satisfaction and determine whetheritff@ementation is actually a
success or not ((Kueng 2002); (Nielsen, Coyne eR@0D1)). Job satisfaction is an
imperative element in achieving user contentmettt @inew or existing IS. Mumford
and Weir (1979) define job satisfaction as ‘theiathent of a good ‘fit' between
what the user seeks from his/her work — job neexisectations and aspirations — and
what is required to do in the job — the organigaidob requirements which mould
the users experience’. Creating an IS that accemgdi job satisfaction can be
extremely beneficial to both the user (employee) tanorganisation. Such advantages
can include a reduction in errors, a positive wttude towards the system and an
increase in the use of system. These positive m#saan lead to greater productivity
for the company and increased user satisfactiothfboemployee. There are a number
of usability evaluations available to developerattwill identify troublesome areas
that can create user dissatisfaction with the gysféhese evaluation techniques can
also establish if the users working the systemcargent with it, if they are able to
use it and if it reliable, which can proof extregnsignificant in determining if the
system is a success from the users perspectivéesReghould be carried out shortly
after the system has been introduced. Early assedsnnvolving users can be a

useful method to determine whether the system regjainy modifications. However,
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despite the huge importance of the post-implememathase, very few organisations

review their system after it goes live (Krasner4£200

3.2 Key Post-l mplementation Usability | ssues

An organisation should anticipate a temporary diperformance after introducing a
large-scale IS to the workforce. When an IS goes lihe process by which users do
their job can dramatically change. It takes timeudsers to grasp new concepts and
ideas brought upon them by the new system. Systanaors must not confuse this
learning curve with an unusable, poorly designedflghis occurs the business will
continue to notice a dip in performance. A postienmentation review (PIR) should
be conducted to highlight any problematic area® wie IS the user is having issues
with. The PIR provides the organisation with anensthnding of what the IS can and
cannot do, and presents a benchmark for what ibetoachieved in economic,
operational or organisational terms. The PIR caentifly ways to improve the
functionality of the IS, establish ways to assstns overcome occupational problems
and increase user morale through the continuousovement of asset created

environments.

The literature in chapter 2 identifies a numberkef/ areas that hamper the user
satisfaction and ultimately the success of an ISes€ issues include: a poor user
interface, limited functionality, an unreliable sy, ineffective training and the
environment where the system is utilised. By atfiwevolving the users in the PIR
such issues can be highlighted to the developedsuser satisfaction toward the
system can progress. However, despite the impatahcthis process, past research

proves that very few organisations re-evaluate ti&after it has been developed.

3.2.1 The user

A system can only be judged to be a success ifisexys are satisfied with the
workings of the system. Therefore, the user mughbecentral figure in any system
evaluation. By not considering their thoughts amanions, it is impossible to
ascertain a holistic evaluation of the system. Tker is a crucial element in the

successful acceptance of an IS within the organisafFor job satisfaction to be
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successfully created within an organisation, trexrsiapproval is essential. Producing
a happy, satisfied user involves developing an r@tewocation for each user within
the correct environment. There are three differesers categories: primary,
secondary and tertiary. Primary users are the &eggbhands-on users of a system.
Secondary users use a system occasionally or esystem through an intermediary.
Tertiary users are those who will influence itsghase or will rarely use the system.
A system that is usable for one might not be ferrxt. A different category of user
can uncover problems that a different user had aoohe across, therefore, it is
important to use a large sample of user when etraty@r reviewing the system.
Identifying users problems and issues early is regdefor the system to be
successful; this can be achieved by including aszsection of end-users throughout

the systems usability evaluation.

User problems can vary between the systems (furadity, interface, reliability) or
external entities (training, environment). Whatetiee issue, if not identified and
repaired, user satisfaction can slump resultindoim productivity and high staff

turnover. User satisfaction is the central factwrachieving IS success.

3.2.2 The interface

As far as the user is concerned, the interfadeeiptoduct, it is the part of the system,
which the user sees, hears and communicates withintérface should provide the
user with an easy and flexible interaction with flystem therefore, preventing users
from becoming disorientated, and assisting themycamt their working objectives
effectively. Poor interface design can have thio¥ahg consequences:

+ Increased mistakes in data entry and system oparati

« Increased user frustration;

« Poor system performance;

+ System failure because of user rejection.

The design of the interface must consider the physiesign of the workplace
(ergonomics) and the support documentation (trginamd support). Since the
functionality of systems is made available throitghuser interface, its design has a

huge influence on the usability of the system. Timerface must be developed
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according to the needs of the users and the bissiaad should be designed after all
the business process have been finalised. A goddrface requires deep
understanding of the work practices in the contdxthe tasks that the IS will help
carry out. It is irrelevant how well engineered #uodtware code or how sophisticated
the hardware is; a bad interface can ruin an otiseraxcellent system. Depending on
the users experience with the interface, a compsystem may succeed or fail.
However, organisations dramatically underestimaéeimportance of user interfaces
to the success of information systems, which enttipfing costs after the system has

gone live.

3.2.3 Functionality

The business functionality of an IS indicates thatdres and capabilities the system
comprises of, and can be defined as ‘the requir&neacessary to perform the
specific tasks which the users require it to dothie operational situation’. The
functionality of a large-scale IS can be categakrigego two different components,
these include:

* Meeting business requirements

* Meeting users requirements

Organisations need to have clear and unambiguodserstanding of the business
objectives before the system is designed, to enthatethe correct functionality is
obtained. Failing to meet the requirements of theiress can cause a great deal
frustration for the people trying to work with tisgstem. A system that is designed
with limited functionality or high inconsistency c&ause problems for the user and
frequently is the main cause for users rejectingige the system entirely. The IS
should provide the right information to the righdrpon, at an accurate time. If the
functionality is inadequate, it does not matter haeil the interface is designed,
ultimately the system will create low user moralel @ decrease in productivity.
Creating an environment that offers the user aewarof tasks, complexity and

functionality, can ultimately lead to an increasgadb satisfaction for the user.
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3.2.4 Reliability

The reliability of a product is defined as the maasof its ability to perform its
function when required, for a specified time, ipaaticular environment. A reliable IS
must support the needs of the user in a simplé¢,diad consistent way. Reliability
requires that users of the system be able to iapdtupdate system information when
needed and that decision makers who use the sgstefimmation be able to access
the information when necessary. A reliable systeostnibe able to protect against
unauthorized access to its physical and logicalpmments.
The reliability of an IS can be categorised inteeéhdifferent areas, these include:

* The systems software

* The systems hardware

* The systems communications (Networks)

A reliable system is one that is capable of opegatiithout material error, fault, or
failure during a specified period in a specifiedienment. If a user cannot access
the system or can not display data s/he requitesloés not matter how well
developed the systems is users will reject usingat user satisfaction to be achieved

IS reliability must be developed effectively.

3.2.5 Ergonomics

A large number of factors play a role in ergonomtbgse include body posture and
movement, environmental factors, information anérapons as well as tasks and
jobs. Ergonomics can contribute to the solutio ddrge number of social problems,
such as comfort, health and safety and user peafiocen within the environment of
the system. The goals of ergonomics range fronb#sic aim of making work safe
through increasing human efficiency, to the purpofsereating human well-being. A
well-designed environment can produce improved yetdity, efficiency, acceptance
and contentment for the user. The aim of ergonoisits achieve an increase in user
satisfaction by making their working life secureedpite, the importance of human
safety in the workplace, organisations fail to ggiee how closely it relates to their
success. Users who find the environment they am&iag in too uncomfortable will

have low job satisfaction, and will have poor pretility disregarding how easy the
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IS is to use or how reliable it is. For user satitbn to be achieved the organisation

must develop a suitable environment for each user.

3.2.6  Training and Support

Providing training and support for the user notyomélps them develop their skills
and knowledge, but it is also motivational and dding block for an organisational
success. It is important for an organisation taglee training that their employee’s
require. Training needs to target the right peomiehe right time for a correct kind of
person. An effective training program is one thatder particular conditions will
provide an effective and efficient mechanism thiowghich an identified group of
users can acquire necessary skills, knowledgetitwdss at various levels. If training
providers prove unable to identify accurately tla¢une of the training requirements
for individual users, the result can leave useeilto carry out their work correctly
Although training can be provided any time througghtheir operational use of the IS,
it is an especially important that training is odr out early in the post-
implementation phase, so users will be able tognate the knowledge they are
receiving with their work. User support materiale an important part of the interface
and often constitute the user’s first encountehwitsystem. If the manual or tutorial
is easy to use, users will assume that the systat will be easy to use. The quality
of user documentation therefore can determine éregption and the actual ease of
learning and use, of the system. Support matecars therefore be seen to either
enhance or degrade the overall usability of thdesys Many organisations expect
users to find the new system easy to learn. Siheesystem is presumed to be so
simple, management often assume that the end-sBetdd be able to learn it with
little effort. Unfortunately, this is usually an evoptimistic assumption. Lack of user
training and a failure to fully understand how #ystem works, is a major cause why

recently implemented IS fail.

3.3 A Conceptual Framework for Post-Il mplementation Usability | ssues

From the literature, we are presented with two megsearch issues that need to be
addressed within this study. First is the lack abwledge surrounding the post-

implementation phase, which organisations freqyeigghore. The second area of
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concern involves the various elements that cresee satisfaction with an information
system. There is a growing demand for a conceptaaiework that addresses user
satisfaction issues throughout the post-implemamaihase of the development life

cycle.

A conceptual framework has been developed fronilitiature, identifying the most
important areas of user satisfaction, which argcatito the success of an IS. This
section constructs the conceptual framework thdit pvovide a foundation for the
research instrument. This framework is called tlustfmplementation Usability
Synergy (PIUS) and is shown in Figure 3-1. The Pfld#hework acts as a synergy.
The word synergy meansorking togetherand occurs when a group of elements
work as a team to increase performance towardsnanom goal. The ISO 9241
standard classifies a product to be ‘usable’ ih@orporates a number of elements,
such as learn-ability, flexibility, satisfactionffectiveness and robustness. When all
these elements are grouped together, they crasalde synergy. The PIUS contains
six different parts, but operates as one to cresge satisfaction. Each element has an
importance, but combining all the elements togetbemnilar to a gestalt, would be
greater than the sum of their individual effectse PIUS framework comprises of the
six major components that identify user satisfactiwith an information system
throughout the post-implementation phase. Thesgoaents include: user interface,
work practices/functionality, system reliabilityygport and training and ergonomics.

All these components are built around the usetheBystem.
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Figure 3-1: The Post-lmplementation Usability Synergy (PIUS) Framework
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Support &
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Only when each piece of a jigsaw is fitted togetm@perly can a jigsaw be deemed
finished. The PIUS framework is no different. Foample, if the end-users are
having difficulties working with the interface — moatter how reliable or functional

the system is — the PIUS framework will not pieagether entirely. Only when each
component of the PIUS framework is pieced togefireperly can the large-scale
information system achieve usability and user &adt®on will be high. The PIUS

framework should be incorporated into a post-im@atation evaluation of the new

large-scale information system.

End-Users

The purpose of the PIUS framework is to help idgrareas of user satisfaction or
dissatisfaction users are having with an IS. Th& @y to achieve these areas is to
know exactly what the user wants and needs, thsbeaaccomplished by working
closely with the user and establishing which aneaf$he system s/he is having most
trouble with. The user is the person for whom tye&tesm is designed for. If the user is
having difficulties with a certain part of the ssst, satisfaction with the system will
inevitably be low. It is essential that the systdam reviewed in the post-
implementation phase from the users point of viemncover any issues with the
system. By not considering the thoughts and op@ioh the user in the post-
implementation phase it is impossible to establiblether the system has an adequate

level of reliability, interfacing, work practicesr training supplied to ensure the end-
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user can work effectively and efficiently with tinew system. For an organisation
trying to successfully implement an IS, the usangyee) is the most important
piece. If they are having difficulties with any asp of the system user satisfaction
will be low and the PIUS framework will not able peece together properly. The

synergy will be incomplete until the issue haverbessolved.

Work Practices/Functionality

Since different users will have to carry out vasdasks, the system needs to have the
scope to allow users carry out a wide variety &fjoA system that does not address
the work practices of the business will cause uBestrated and will ultimately lead
to users resisting the use of the system. If tmetfanality is inadequate, regardless
on how well the interface is designed or how rdéahe software is, eventually the
system will create low user confidence. If this wsg the PIUS framework will be
incomplete and the elements will not piece togetbiser satisfaction will remain low

until the functionality is fixed.

System Reliability

Users get very frustrated when the system failsthag have to redo any work they
have already completed. A system with poor religbican reduce a user’s
satisfaction dramatically, and can affect the weractices of the user. If this
component of the PIUS framework is missing, the asel the work practices will be

also be affected, resulting in a dissatisfied @as®&l a poor system.

User Interface

The end-users ability to interact with the systeasnibe made very easy. An interface
should provide the user with an easy and flexibteraction with the system, thus
preventing users from becoming disorientated, hglghem understand the system
better. Poorly designed user interfaces are ungtaae, incomprehensive, fail to
provide users with a feeling of control and ultielgtcause huge problems for the
end-user. Ultimately, a systems interface can laakiage bearing on the training, the
work practices and the user. If this componentderpor limited the overall PIUS
framework will not be complete and will affect thiser’s ability to learn (training)

and to carry out their work appropriately.
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Support and Training

Effective support and training is crucial when gsare being introduced to a new
system. New end-users of high-function applicatgatems can become frustrated
and confused by the errors they make in the etatyes of learning. Lack of end-user
training and a failure to fully comprehend how tBeworks, is a major reason why
newly implemented systems fail. A systems supmomnade up of documentation,
both online and physical manuals and technical sdppffered by individuals who
are experts in the system architecture. If the stppnd training component is
missing the PIUS framework will be significantly bempered. Poor support and
training will have a knock on affect and can leadchh unproductive and unsatisfied
user. Training should provide the user with thevidedlge required to do their job, if

training is inadequate the user would not be ablottheir job correctly.

3.4 Summary of Research |ssues

The literature suggests that large-scale IS are emsturing user satisfaction is
achieved and regularly fail to present users witiracess that enables them to voice
their opinions. A system that increases the worklopon the users will eventually
become an unused system. End-users will not acgepystem that makes their
working life difficult and stressful. In order toddress this post-implementation
usability shortfall - one primary research queditias been identified for this study
and will be discussed in the subsequent secti®hss research questions includes:
Research Question: What are the elements that mawst impact on user
satisfaction with a large-scale information systenthe post-

implementation phase?
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3.5 Conclusion

This chapter introduced the PIUS framework, whiglamticipated, will identify key
areas within the system that create user satisfaclihe PIUS framework is broken
up into six elements, which include the user isteef ergonomics, work
practices/functionality, system reliability and popt and training. All these
components are built around the end-users of theesy Each element of the PIUS
framework has its own significance, but amalgangatail the elements together,
would be greater than the sum of their individuées. The PIUS framework was
designed to identify areas of discontent with tke marge-scale information system,
from the end-users point of view. If the PIUS framoek is pieced together correctly,
this will ensure ultimate system usability for theers it was designed to assist.
However, if the PIUS does not piece together cdlgrex flaw in the design of the
large-scale information system has been uncovérédte system evaluator fails to fix
this flaw, it may be detrimental to the overall sess of the system. By actively
involving the end-users in a peastplementation evaluation, it is possible to idBnti
business requirements and other potential usalgtiyplems that went unnoticed in

the development stage.
The next chapter identifies the research methodedotihat are available within the

research surroundings. It establishes the mostopppte type of method to

investigate this research.
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CHAPTER 4 RESEARCH METHODOLOGIES

This chapter outlines the research methodology makien to conduct ti
investigation into the Information Technglginformation System (IT/I¢
investment evaluation practices of three Irish piggions. Following &
examination of the underlying positivist and intefpre paradigms and reses
methods available, an interpretive approach wascssd for this resegch and
case study approach was used as the research méthiescription of how tf
sample frame was selected, how the research wasctaut, and a framework
the research questions are then explai

4.1 Introduction

The purpose of this chapter is to explore the waricesearch methodologies and
philosophies that must be considered during theseoaf a research study. This will
provide an outline of the methods undertaken irptilmsuance of the objectives of this
study. This chapter reviews the current methodsd use Information Systems
research. Following an examination into the phifdges and various research
methods, a field study is proposed and justifiekdisTresearch method draws upon
case studies and semi-structured interviews as ansnef data collection. Also
discussed in this chapter is the organisation framch the research was conducted
in, the design of the research instrument and #hecgon process for interviewing
candidates. The chapter is a direct continuatiomfthe previous two literature view
chapters, where the Post-Implementation Usabilitge®gy (PIUS) framework was
introduced. The PIUS framework is used to constract interview guide
(questionnaire) that will help assist the researets& the appropriate questions, and

assist the researcher in gathering the appromtattefor analysis and interpretation.

4.2 Philosophical Views

Researchers approach their study by either exglicitplicit assumptions about the
nature of the social world and the way in whichmiay be investigated (Burrell &
Morgan, 1979). Research methodology refers to thercach or paradigm that
underpins the research (Blaxter et al., 2001). ragigm may be viewed as a set of
basic beliefs that define the nature of the word &ow to enquire it (Denzin &
Lincoln, 1994). Failure to consider philosophicsdues and underlying assumptions
of the research methodology can affect the quafitgsearch (Easterby-Smith, 1991).
There are three main reasons why this is usefidtéday-Smith, 1991). Firstly, it can

help to clarify the research design and the overifiguration of a piece of research.

-52 -



Secondly, an understanding of underlying philosephcan help the researcher
recognise the most suitable research design foir fwject and indicate the
limitations of particular approaches. Thirdly, aokriedge of these philosophies can
help the researcher identify research designatlagtbe outside their past experience
and allow the adaptation of research designs atwptd the constraints of different
subject or knowledge structures. Careful thougltugh be given to the choice of
research approach to take into account contexacbfs. Faith plays a role in the
acceptance of a particular paradigm, however wglied there is no way to establish
their ultimate truthfulness (Denzin & Lincoln, 1994in choosing the research
paradigm the researcher should be aware of thenesaks of the preferred approach
as well as being able to satisfy their own epistegioal preferences (Remenyi,
1998).

4.2.1 Epistemological Assumptions

Epistemology assumptions can be described as thnds of knowledge, about how
one might begin to understand the world and comoaiei this as knowledge to
fellow human beinggBurrell & Morgan, 1979). The researchers’ epistyital
perspective determines what they consider as d, \latjitimate contribution to theory
development or generation (Brannick & Roche, 19&pjistemology deals with the
relationship between the researcher and what caknbwen (Denzin & Lincoln,
1994). Epistemological assumptions determine exdrgrusitions on the issue of
whether knowledge is something that can be acquimedthe one hand, or is
something which has to be personally experiencetherother (Burrell & Morgan,
1979). This has lead to some division between rebess on the basis of
methodological orientation, or a positivist/intezpvist split (Goulding, 1999). This
split between the positivistic approach and thermietive approach pervades the

social sciences (Bernard, 2000).

Positivism

The main idea behind positivism is that the soaiatld exists externally and that its
properties should be measured through objectivehoast rather than subjectively
through reflection, sensation and intuition (Edste8mith et al., 2002). Positivists

believe that the world is external to them and adlog role of independent observers
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of social reality in conducting research. The peasit philosophy emphasises
objectivity, repeatability, and generalisability tiie research findings (Chen &
Hirschheim, 2004). Positivists employ objective si@ament methods to collect data
in order to test theory. For example, positivisimeonly use the quantitative method
of surveys (Chen & Hirschheim, 2004). Criticism lemer has arisen for the positivist
approach, from which it separates people from thegial context and maintains that
a researcher can remain objective throughout tbegss. This inflexible approach
may lead to the omission of vital findings, thudueing the validity of the research to

a certain degree.

Interpretive

The terms ‘interpretivism’, ‘anti-positivism’ anghenomenology’ routinely appear in
the lexicon of research methodologies (BlaxterlgetZz901). From the interpretivist

perspective, the social world is understood throtinghindividuals directly involved

in the phenomena being studied (Falconer & Macke§99). The interpretive

approach seeks to understand and explain why pdaple different experiences,
rather than search for external laws and fundarhéaes to explain their behaviour
(Easterby-Smith, 1991). The interpretive approawhlies that every event studied is
a unique incident in its own right (Remenyi, 1998terpretivist research does not
predefine dependent and independent variablesfdouises on the complexity of
human sense making as the situation emerges (M$66€¥). Interpretive studies
rarely generalise the results of the study to #rgdr population; rather they favour
using the in-depth understanding of the phenomeémanform other situations ((Chen
& Hirschheim, 2004); (Orlikowski & Baroudi, 1991))he collection of data by

interpretivists requires submersion of the researaito a social setting, to learn how
and why the interactions take place. Field studies an appropriate method for

interpreting interactions.

Philosophical Position Adopted

The present study is primarily concerned with maaguqualitative data, from a

social perspective. This reflects an interpretjvistibjectivist approach to data
gathering. The interpretivist paradigm is centracaacconcern to understand the world
as it is, and the fundamental nature of that sos@ld at the level of subjective

experiences. This philosophical position is ideallyted to the current study, as the
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researcher had to examine the post-implementatitivitees that occurred with the
introduction of a large-scale information systemg @&xamined the components that
encapsulated user satisfaction with the large-snédemation system. These research

objectives could not be validated through the pasttapproach.

4.3 Research Methods

The central part of any research project is thectbn of data and should begin with
the question What do | want to know in this study®Robson, 2002); (Janesick,
1994)). The answer that the researcher gains fium dquestion enables them to
choose the most appropriate methodology to useinitteir of the research, or the
‘glue’ that holds the research together (Sekar@92) This research will discover
whether the elements of the PIUS framework, work&sga synergy, result in user
satisfaction for the selected information systerher€fore, the most appropriate

methodology must be selected to study this pagiasearch.

4.3.1 Qualitative Methods Verses Quantitative Mdtho

Researchers should avoid creating a situation Vilyetreey either take the quantitative
route for its own sake, or undertake qualitativeesgch simply to avoid handling
numerical data (Mumford, 1991). A combination ofatjtative and quantitative
methods is not a simple task and without criticabeeness, the researcher runs the
danger of conducting research studies, which aneastyped or distorted (Garcia &
Quek, 1997). This opens the debate on qualitativees quantitative methods. As can
be seen from Table 4.1, quantitative research igsaarch strategy that seeks to
guantify the data and apply some form of statisaealysis. It consists of a deductive
approach to understanding the relationship betwbeory and research with the
theory testing being the emphasis (Bryman, 200%Lontrast, qualitative research is
a research strategy that is based upon an indumpipeach, where the importance is

on the generation of theories.

- 55 -



Table 4:1: Quantitative Verses Qualitative Approaches

Qualitative approach
(Interpretivist Approach)

Quantitative approach
(Positivist Approach)

Human-centred approach: people’s ability to thinkNatural science model: humans are just another

and abstract requires special consideration

Interpretivist

Constructionist

No variables ruled out; internal, perceptual
variables expressly considered

Direct, qualitative verbal reports are preferred;
quantifying responses is a step removed from
people’s words and perceptions

Emphasis on processes: perceptions and their
meanings, and how these emerge and change

Valid data come from closeness and extended
contact with research participants

The criterion for understandingverstehen
understanding behaviour in context in terms
meaningful to the actor

Preference for idiographic, case-study analysis

organism

Positivist

Realist

Emphasis on observable variables that are
external to the individual; social facts

Quantitative measures are preferred for their
precision an amenability to mathematical analysis

Emphasis on causes and effects: what goes in,
and how it comes out; inputs, outcomes

Objectivity is achieved through social distance
and a detached, analytical stance

The criteria for understanding are the ability to
predict, and statistically significant associations
between variables

felPeace for nomothetic analysis aggregated
over many cases

Preference for an inductive approach: starting witAreference for a deductive approach: starting with

observation and allowing grounded theory to
emerge

theory and creating situations in which to test
hypotheses

Source: ((Palys 1997) pp 22).

Quantitative Methods

Quantitative research is a goal orientated progesshich the researcher wants to
make definitive statements about relationships amariables (Brannick & Roche,
1997). Quantitative research is essentially ‘datged’ in nature (Yin, 1994). The
primary objective of quantitative research is tadst facts, test hypotheses and

identify causal relationships using mathematicatl astatistical approaches. The
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results obtained from the selected sample populai® usually generalised to the
larger population (Fitzgerald, 1998b).

This type of research method includes surveys, migale formal methods and
experiments; where statistical analysis can beieggn the evidence collected. This
research method does not require people to be edpdisectly to the researcher.
Surveys are used in the collection of data, progdhe researcher with quantitative
data in a standardised format on one or more Ma@sasampling can involve a small
proportion of either representative or random paadéints. The results deriving from
the population surveyed can then be generalisediv® an overall view of the
problem under investigation from a view of a widmsdience. The quantitative
approach implies that there is an objective tridistang in the outside world, which
can be revealed through the use of the scientiithod of measuring relationships
between different variables systematically andstteally (Garcia & Quek, 1997). To
achieve success in a quantitative approach it itecalr that the data obtained is
reliable, valid and generalise-able in its predicsi of cause and effect (Garcia &
Quek, 1997). Quantitative research by nature tertuetinflexible and are ineffective
in the generation of a hypothesis and therefore flamvard vision (Easterby-Smith et
al., 2002). This method of research fails to arejysople’s attitudes and behaviour to
certain actions.

Qualitative Methods

Qualitative research can be considered as beingnraorella term covering an array
of interpretative techniques which seek to descrieeode, translate and otherwise
come to terms with the meaning not the frequenéyeotain more or less natural
occurring phenomena in the social world’ (Saunaral., 1997). (Sarantakos, 1998)
defines qualitative research as ‘a number of metlogical approaches based on
diverse theoretical principles’ and furthermore wge qualitative research as
describing ‘reality as experienced by the respotid@ver the last number of years
there has been an increased interest in Informafigstem research, away from
technological properties and toward social and miggdional issues. This change in
researcher has lead to the increased use of divaiteesearch methods (Myers,
1997). Qualitative research methods are designetletp researchers understand

people in the social and contexts, which they liveUnderstanding a phenomenon
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from the point of view of the participants and jitarticular social and institutional
context is largely lost when researchers use a tijaive method (Kaplan &
Maxwell, 1994). The qualitative approach is idedlyited to research areas where
little is known about it (Stern, 1980). Strengtligoalitative research include realism,
significance, richness, high face validity and ptigdly a more precise way to access
causality (Miles, 1979). This approach involves tise of qualitative data such as
interviews, documentation and observation to urtdacs and explain social
phenomenon (Myers, 1997). A limitation of qualitati research may be that
researchers are open to misinterpretation becafisheosubjective biases of the
people undertaking the research (Miles & Huberni®84). Qualitative techniques
emerge from phenomenology and interpretative pgnasli and emphasise a
constructive approach where there is no clear-bjgabive or reality. According to
(Van-Maanen, 1979) the label ‘qualitative methodsmo precise meaning in any of
the social sciences. The purpose of qualitativeaeh is not to measure, but to
provide insight through experiencing attitudes aetiaviours which are dismantled,
interpreted and integrated into a composite of aedeissue (DeRuyter & Scholl,
1998). Five qualitative traits are reflected irsthype of research. Firstly, the use of
small samples facilitates a greater depth of utadedsng within the confines of the
sample (Grant et al., 2001). Secondly, qualitasiaeples tend to be purposive, rather
than random, when compared with quantitative rete@vliles & Huberman, 1984).
Thirdly, sampling techniques in qualitative reséaere flexible, prioritising the
representative nature of the results, in termé&®topic being investigated and not the
research population ((Grant et al., 2001); (DeRugeScholl, 1998)). Fourthly,
sampling also concentrates to maximise resourcanpaters within which the
research issue can be addressed to maximise resasage (Grant et al., 2001).
Finally, the fifth characteristic of qualitative search is that it is theory driven,
generating new hypotheses ((Grant et al., 2001¢R{yter & Scholl, 1998)). The
range of qualitative research generally employedhia methodology can include
direct observation, interviews, case studies, \grtiocols and archives, designed to
maximise comprehension of the research issuesviesolhe principal advantages of
gualitative research are, firstly it is considetied best type of research for discovery,
creating ideas and exploring new areas. Seconiéy nethods tend to be flexible,

where data collection methods can be varied asttigy proceeds and also provides
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rich descriptions, with a strong potential for raelleg complexity (Amaratunga et al.,
2002).

Combined Methods Approach

Qualitative and quantitative research have beeresepted as two fundamentally
different paradigms though which to study the worlkhese paradigms act as
lightening conductors to which sets of epistemalabiassumptions, theoretical
approaches and methods are attracted and thatemted as incompatible across
paradigms (Bryman, 1988). Qualitative and quarn#atechniques divergence grows
as time goes by, with quantitative analysis adgpgner more complex statistical
techniques, with qualitative employing more and eneflexivity (Brannen, 2004).
One method does not have to be chosen by the chsedo the total exclusion of the
other. Both methods can be combined to help oftket inherent weaknesses
associated with each paradigm (Easterby-Smith et2802). Furthermore, each
method can offer valuable and useful research ddsigid understanding of a topic
or subject. One of the most often cited advantadembining the two methods is
triangulation. Some researchers choose to ‘triaatgultheir approach by using a
variety of methods to study the same phenomenorbféeal., 1966). Through using
a combination of data types validity increaseshesdtrengths of one approach can
compensate for weaknesses of another approach & Rossman, 1989).
Triangulation provides richer detail facilitatinglaboration or development of
analysis. Valuable insights can be attained frorantjtative data when qualitative
evidence is introduced (Lee, 1999). This helps avme the risk of providing a
predetermined or stereotyped view of the researnctsupplying a fresh insight.
However, there are those who urge caution in mixmnegthodologies. (Guba &
Lincoln, 1989), argue that the internal consistermeyd logic of each approach
diminishes the ability to mix different inquiry meld and data collection strategies.
This can lead to potentially disjointed resultgrifficant differences in the quality of
the research section may arise since researciersade educated in one or the other
of the two research methods (Lee, 1999). (East8rhith et al., 2002) advise caution
when using different research methodologies dutilegdata collection process as the
use of more than one type may lead to contradistaond confusion while providing
little added richness to the study. It should beeddhat the method chosen should be
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the one, which best achieves the research objsctivenany cases this will be either

gualitative or quantitative

Research Method Adopted

Researchers have different preferences when it sameesearch. Many quantitative
researchers dismiss qualitative studies as giviagfimdings. On the other hand
qualitative researchers often reject statistical ather quantitative methods as only
producing shallow and misleading information beeaisgnores cultural values and
social behaviours (Strauss & Corbin, 1994). Afteralgsing the two available
methodologies and the combined methodological amrothe researcher asserts that
the use of a qualitative method would best sug tesearch. The qualitative method
will allow the researcher test the components ef FiUS framework and achieve
‘real-life’ data from participants. The principad\antages of qualitative research are,
firstly it is considered the best type of reseafoh discovery, creating ideas and
exploring new areas. However, the quantitative epgn would only allow the
researcher obtain statistical data, this wouldafetify whether the PIUS framework
was correct. This research is to explore and vedidar otherwise) the PIUS
framework. Through this exploration, the componearitthe PIUS framework will be
queried to establish if each piece is necessaagheeve user satisfaction with a large-
scale information system within the post-implemé&ataphase of the development
life-cycle. This study will also estimate whetheetframework works as a synergy.

For those reasons the qualitative approach is deéenost suitable.

4.3.1 Action Research

Action research methods are rather clinical in regtand place the researcher in a
“helping-role” within the organisation that is bestudied (Baskerville, 1999). The
researcher takes a consultant’s role for a spedifration, where usually, some form
of change in the system is being introduced. Tisearcher interprets the situation,
intervenes where appropriate, and then reviewsaidts of the intervention (Jonsson
1991). Action research is concerned with enlargimg stock of knowledge of the
social science community. It is this aspect thatinguishes action research from
applied social science, where the goal is simplggply social scientific knowledge

but not to add to the body of knowledge. The kesuagptions concerning an action
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researcher are twofold. Firstly, the social settiegnnot be reduced for the study.
Secondly, is it the assumption that action bringdeustanding (Baskerville, 1999).
Action research is also characterised by intereengxperiments that operate on
problems or questions perceived by practitionetbiwia particular context (Argyris

& Schon, 1975). There are two main arguments ag#iesuse of action research in
the present study. Firstly, the researcher wouldeleired to have an influence over
the post-implementation activities within the pagating organisation. This is

unachievable in the current study. Secondly, gihentime-scale required to carry out

a longitudinal study, action research was not asthfiir the present study.

4.3.2 Phenomenology

A phenomenologist is concerned with understandingug behaviours from that
group’s point of view. The researcher tries to sumsp the theories and
presuppositions that guide their investigation led subject (Boland & Day, 1982).
Phenomenology highlights the researcher’s rolenaactive interpreter of the research
subject (Boland, 1985). A phenomenological inquieguires the researcher to go
through a series of steps to try and eliminater tbein assumptions and biases. The
phenomenology study greatly overlaps with the egnaphic approach.
Phenomenological studies require the researchereriter the life-world of
participants; this could establish whether the Pftd8hework is correct, as it could
indicate the elements that create a usable systemever, phenomenological studies
are longitudinal in nature and are typically meaduin years rather than in months.
This feature makes it very difficult to conduct bua study given the timescale
available for the present study.

4.3.3 Ethnography

The ethnographic research approach requires tleandser to closely observe and
engage in the everyday life of cultural groups amamcument their personal
observations and experiences in detail (Schult281p An ethnographer will try to
define a particular culture and make sense of wieiple are doing by asking
question such asNhat's going on here? How does this work? How doppee do
this? (Massey, 1998). The purpose of such a researghioaph is to gain an

understanding of the relationships and culture aideis in the society ((Myers &
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Avison, 2002); (Denzin & Lincoln, 2003)). This als the researcher to collect first-
hand, key observational data about the phenomendarwstudy (Vidich & Lyman,

1994). Ethnography research is suitable for rebeprojects where the phenomenon
embedded in the social situation is complex andeamcand the social situation is
poorly understood (Schultze, 2001). This reseascltancerned with establishing
whether the elements of the PIUS framework areectrand identifying different

usability patterns that may evolve over time. Thenes the ethnographic approach
may have suited this study. However, if such anr@ggh were adapted, the
researcher would have been required to stay apdhcipating organisation during

the ‘extended’ post-implementation phase. This ysttatuses on a more holistic
approach rather than certain individual contextst binly do ethnographic studies
take a long time to conduct, they also take a camable amount of time for analysis
and write up the findings. Due to time restrictidhs approach was not possible to

conduct.

4.3.4 Field Research

Field research is a means by which current theamestheir underlying assumptions
can be challenged (Fahy, 1995). Field researchery wuseful for obtaining the
richness of complex organisational settings sucHn&srmation Technology (IT)
adoption within firms (Warren, 1988). It requirdlsetresearcher to process and
arrange large amounts of data from multiple siterider to answer a particular
guestion (Miller, 1991). Various terminologies field research include participant
observation, qualitative observation, and diredestation. All of these terms refer to
the circumstance of being in or around an on-gsingjal setting, for the purpose of
making a qualitative analysis of that setting ((hafl, 1971) pp 93). A combination
of both qualitative and quantitative techniques peovide the researcher with a rich
source of data (Stapleton, 2001). The Informatigst&ns area deals with human
activity in a social setting, therefore, field raseh can help researchers understand
and realise the context in which observations ac8acording to (Yin, 1994) field
research can be used to:

« Explain casual links in very complex areas of study

« Describe real-life situations, including the contexwhich they exist.

- Evaluate what is happening within these situations
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« Provide a means by which a situation can be exglareere evaluation had

resulted in no clear set of results.

Field research is ideally suited to the presertysthirstly, user satisfaction cannot be
clearly identified from the context in which it ags. For example, determining user
satisfaction with a system implies gaining an ustierding of the complex system,
the work practices, and the users working it. Frelsearch allows the researcher to
examine, in detail, system usability in its natuealvironment. This approach will
allow the researcher test the PIUS framework byptdg semi-structured interviews
with the use of a questionnaire. The questionnaille guide the researcher and
enables him to probe the interviewee where necgsshis enables the researcher to

obtain all the necessary information.

4.4 Data Sources

As discussed in the previous section, a field neseapproach has been chosen as the
most appropriate research method for the preseunty.stThe following discussion

examines the most suitable techniques used tomgththeata for this study.

4.4.1 Case Study

The value of the case study approach is prefertezhy... ‘how’ or ‘why’ questions
are being posed, the investigator has little contneer events, the focus is on
contemporary phenomenon within some real life cdnte The case study allows an
investigation to retain the holistic and meaningtbhracteristics of real life events
such as individual life-cycles, organisational anchanagerial processes,
neighbourhood change, international relations,thednaturation of industries” (Yin,
1994). The case study is usually employed whenetisea need to get at rich data, to
demonstrate causality and to appreciate the ‘natetting for the study (Wynekoop
& Conger, 1991). Case study research excels agibgrus to an understanding of a
complex issue and can extend experiences or aedgstr to what is already known
through pervious research. Case studies typicalhsist of a combination of data
collection techniques such as interviews, obsesaatquestionnaires and document

and text analysis (Yin, 1994). This approach allaWwes researcher to investigate

- 63 -



previously inaccessible phenomena and to condsetareh in greater depth than in a
statistically based design. The information, whibbtained, tends to be much richer
and more forthcoming than many alternative methdddle 4.2 demonstrates the
usefulness of a case study approach given the rgressearch project and the

research issues that the study attempts to ad@@esbasat et al., 1987).

Table 4:2: Key Characteristics of Case Studies

Characteristics of Case Study Resear ch This Research?

Phenomenon is examined in a natural setting

One or few entities (person, group or organisatis®xamined

The complexity of the unit is studied intensively

Case studies are more suitable for the exploratiassificatio 4
and hypothesis development stage of the knowleddkelity

process
No experimental controls or manipulation are ineolv 4
Case research is useful in the study of 'why' had" question v

because these deal with operational links to beettaver tim

rather than with frequency or incidence

The results derivedegpend heavily on the integration power| 4

the investigator

The advantages of a case study are that it provadesh depiction of a client’s
experience in program input, processes and resnttss a powerful means to portray
the program to outside users (Curtis, 1997). Cas#ygesearch is the most common
qualitative method used in information systems iOwski & Baroudi, 1991).
(Benbasat et al., 1987) argue that the case sasBarch method is particularly well
suited to Information Systems, since the disciplofeen investigates information
systems in their organisational settings. The naisadvantages of the case study is
that, by their very nature, case studies have aeldrgeneralisability because a small
number of organisations — as opposed to the langeer targeted in postal surveys —
are examined (Stapleton, 2001). On top of thise cstsidies take a considerable
amount of time to perform and it can be difficudtdain sufficient access to firms.
There is a danger that the results can be mislgad@emi-structured, open-ended

qualitative questions are one way of alleviating tirawback. The use of case studies
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in research is now well established ((Miles & Huban, 1984); (Yin, 1994)). Case
study methods, although capable of supporting deduceasoning, lie within the
interpretative paradigm, and therefore are of paldr value in situations with a
relatively under-developed theoretical frameworkijch is ideal for this study. The
case study approach has been selected for thiarobsas it was deemed the most
appropriate method based on the time frame availdbt the study and the
exploratory nature of the research. In additioncase study method is a well-
established research method in the field of infdiomasystems (Hamilton & Ives,
1982); (Gibson et al., 1999). Case studies proaidesat advantage when it comes to
showing how a system works (Stapleton, 2001).

4.4.2 Personal Interviews

The primary methodological approach used in a c&search is the in-depth
interview process, a term which has traditionafiferred to a form of non-disguised
questioning in which respondents are encouragegrtwide information in as
unrestricted a fashion as possible (Parasuram®&d)1Bersonal interviewing is based
on conversation, with the emphasis on researchskiagquestions and listening to
the respondent’s answers to discover the resposdeetsonal views (Mingers,
2003); (Gubrium & Holstein, 2002). Personal intews can typically range from
highly structured encounters that have a plannettsef questions, to loosely
structured conversations (Miller, 1991hterviews can give additional information
about the organisational setting and personal cleniatics, which gives researchers
more appropriate interpretations of the interviesults and an understanding of the
context in which the interviewee operates (Kried€79). The principal advantages
of personal interviews are that they permit theeaesher to clarify doubt, correct
ambiguous or adjust questions if necessary (Sekd@®?). Furthermore, through
human interaction the possibility of non-respontessen, as the interviewer can
rephrase questions to aid comprehension. In additnderviewers have the scope to
adjust the aspects or language of the intervietlvay perceive it necessary. Personal
interviews are more likely to be adopted by théolweing situations (Halpin, 2003):

+ Where it is necessary to understand the basiseointerviewee’s beliefs and

perceptions.

« Where the internal logic of a situation is unclear.
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+  Where the researcher wishes to gain an understrdithe interviewee’s
world.
+  Where the confidential nature of the subject metlrag it would not be
expressed in writing.
« Where the interviewee has ‘something to hide’ amiidl be unlikely to be
truthful other than in an interview situation.
Interviews can be divided up into three differerdtegories. These include:
unstructured, structured and semi-structured irders.
Unstructured interviews are usually informal. Theerviewer may begin on a certain
topic and then lets the interviewee develop thein adeas, freely talking about their
own beliefs. This type of method is best used wherarea is new and the researcher
is trying to gain an understanding on how somethwgrks (Reaves, 1992).
Structured interviews are based on a set of predaeted questions. Each question is
read out to the interviewee and they have to anstivere is little variation involved
in the answers. However, structured interviews ldek flexibility required to probe
respondents concerning issues in relation to tseareh area, whilst on the other
hand, the unstructured interviews are seen as fpditife focus to the interview
(Ritchie & Lewis, 2003). Given this, the researcliecided on a semi-structured
approach.
Semi-structured interviews are viewed as intervieweere the list of themes and
questions can be mixed (with regard to whether thsy open or closed ended
questions) and where the questions can vary betiméawiews undertaken. This type
of interview gives the interviewer scope and flépin choosing the range and style
of questions asked (Saunders et al., 1997). Senutsted or unstructured interviews
are highly effective when conducting exploratorgeaarch, with interviews being
most successful where empathy and trust have be@aved(Curran & Blackburn,
1994). This can be affected through utilisatiorthaf language and terminology of the
respondent, rather than that of the researches(@aat al., 1998).

Interview Guide (Questionnaire)
A questionnaire can be identified as ‘a pre-forrtedawritten set of questions to
which respondents record their answers within ratiesely defined alternatives’

(Sekaran, 1992). Questionnaires are an effectiteadlection tool, when researchers
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know exactly what is required (Sekaran, 1992). iée of questionnaires in this study
was solely for the purpose of guiding the intengewo qualify as a research
guestionnaire the questionnaire should be (Denziin&oln, 2003):

+ Designed to collect information that can be subeatijy used as data for
analysis. As a research tool, questionnaires deeiobut to change people’s
attitudes or provide them with information.

+ Consist of a written list of questions. The impattpoint here is that each
person who answers the particular questionnairesrem identical set of
questions.

+ Gather information by asking people directly abitgt points concerned with
the research. Questionnaires work on the premaseiftiyou want to find out
something about people and their attitudes, yoplsigo and ask them what

it is you want to know.

The questionnaire created for this study was desigaround key themes emanating
from the literature reviewed. Such themes includsability, the post-implementation

phase and the PIUS framework. For this study sémétsired open-end questions
were used to allow the researcher gather desaipi@ta in the subject’s own words,
to observe the subjects body language whilst spgaddout certain things and to gain

access to more subjective information.

4.5  Designing the Research I nstrument

The research instrument is a microcosm of the shigself, implicitly or explicitly
containing the key tenets of the study ((Staple@0Q1) pp 126). A copy of the
interview guide (questionnaires) can be found inpémdix Il and a copy of the

second interview guide can be found in Appendix IlI

4.5.1 Structure of the First Questionnaire

Each interview conducted was structured upon tteniirew guide questionnaire. The
questionnaire was developed from the primary re$emsues defined at the end of
chapter three. The interview guide questionnaire wr@anised into four sections as

follows:
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Section A:  General Background Information
This section gathers information about the infoiorasystem under investigation and

the end-user participants involved in the study.

Section B:  Information System Characteristics
Section B identifies the characteristics of theeaysand establishes both the strengths
and weaknesses of the information system. Thisfagus upon the following areas
of the information system:

* Business functionality;

* User interfaces;

* System reliability;

e Training and support.

This section will also endeavour to establish otheasons that may cause user

dissatisfaction with the new information system.

Section C:  Post-Implementation Evaluations

The aim of this section is to gather informationtba type of post-implementation
evaluation(s) that have occurred with the inforeragystem in question. This section
was designed to create an understanding of theipp&mentation activity within

industry, establish who is involved in this procassl what areas they focus upon.

Section D:  Usability Activities

This section of the interview identifies how import creating an easy to use
information system is to the organisation. It idiées the usability types and
techniques the organisation uses to ensure that #ystem will certify user

satisfaction, and who is involved in this process.

4.5.2 Interview Protocol

Initial contact with the primary research resporideas made by way of cover letter
(see Appendix Ill) and researcher flyer (Appendi®.| This is a useful way of
introducing both the researcher and the natureettudy being conducted (Brannick

& Roche, 1997). The cover letter informed each canypof the research and asked
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permission for an interview. Due to the fact thia¢ tstudy involved information

systems that had been recently installed, the §mvas very important. The cover
letter was used as an explanation of the importahtiee respondent to the validity of
the research. The researcher followed the coveerletp with an email and a
telephone call, where a date and time suitabléherinterviewee was established to

conduct the interview.

4.5.3 Size and Nature of the Organisation Targeted

To establish whether the components of the PIUSdmork were accurate with

creating ultimate usability, the researcher decitied the framework would be tested
within one organisation. The purpose of this wasdtablish if each component of the
PIUS was correct, and identifying other areas thay hamper end-user satisfaction
with the system. The interview guide does not diyeshow any aspects of the PIUS
framework, it will clarify the components that ctea successful information system.
The study targeted an organisation that had jugkeimented a ‘complex’ information

system, located in the Republic of Ireland. Theaargation was a large-scale
multinational firm. The profile of this organisatiolexcluding company name) is
presented in Appendix V. This allows the readegam the utmost insight into the

organisation under investigation, whilst conformitegthe confidentiality requested

by the organisation.

4.5.4 Determining the Sample
For this study, the researcher decided that thievieegto establish a clear insight into

the post-implementation process of a large-scdt@rmation system was to obtain a
broad sample of user. The type of user varied d#ipgron their use of the system.
This will give the researcher evidence of the conguts that create user satisfaction
with a large-scale information system from a haligpbint of view. The interviewee’s

were two system administrators, two supervisors, systems support [graduate], one

line manager, one tester, one software develogkpaa receptionist.
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System Administrator:

The systems administrators role typically includiestalling and configuring system
hardware and software, establishing and managiegaccounts, upgrading software
and backup and recovery tasks. Within the compheayatiministrator would spend a

lot of time working with the new system and is kmoas a primary user.

Supervisors/ Line manager:

The supervisor/line managers were responsiblenoinaber of people in the company.
This person oversaw various working practices ansueed each employee was
working to his or her full potential. The supervis@lidates hour’s worked by their
staff and would utilise the system frequently. Ttyse of user would be known as

secondary user.

Systems support

The role of the systems support person was to keshbot problems users are having
with several different systems in the company. Bsalled the support helpdesk for
support and advice on problems they would be havihg support user spends a lot

of time working with the new system and is knowraggimary user in the company.

Tester/Software developer/Receptionist

The software developer in this company developsvsoé for the telecommunication

market. The tester checks and validates this softteaensure that it works correctly.

The receptionist role in the company is to mandgeftont desk. These users would
spend a limited time using the system, only a femutes each month and are known

as tertiary users.

4.5.5 Questioning Technique

The researcher used semi-structured open-endediangesn order to encourage
respondents to develop points and express thesopal views on the areas being
asked, which can be seen from the interview guigestionnaire in Appendix Il. A
good semi-structured interview involves open-endg@stions (Ritchie & Lewis,
2003). An example of an open-ended question ask#uki interview is ‘what are the

components that create user frustration with aesystFurthermore, by using open-
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ended, semi-structured questioning techniquesedbearcher is actively encouraging
the interviewee to talk. This indicates to the igrants that their role involves
opening up and talking, as opposed to giving sampssvers. When conducting semi-
structured interviews, the researcher must condgideir approach to questioning
(Saunders et al., 1997). As interviews were thg salrce of primary information for
this research, it was critical that the questionsrevdesigned appropriately to
extrapolate the necessary information. A ‘funnellapproach’ was also employed
which involves asking more general questions ab#ginning of the interview which

leads to more effective research (Sekaran, 1992).

4.5.6 Testing the Interview Structure

The researcher asserted that in order to ensurents beneficial and effective
interview occurred a pilot interview was adminiséh The interview process was
carried out so that any problems could be idemtifihe researcher took corrective
action based on the feedback received, so that @ maluable study could be

conducted.

4.5.7 Interview Bias

When conducting any type of interview, the researadannot be biased and must be
fully aware that the research has to be impartgdkaran, 1992). Bias can be
described as errors or inaccuracies in the datzrgted from interviewing. Bias
material can be obtained from the interviewer, ititerviewee or situational based.
The interviewer can bias the interview and subsetiyi¢he data generated from such
a technique, by failing to establish a good rappod a relationship of trust with the
interviewee (Sekaran, 1992); (Denzin & Lincoln, 2P0

Secondly, responses might be distorted or misireged by the interviewer, or the
interviewer may unintentionally discourage certeesponses of the interviewee via
facial gestures or movement. Interviewees canl@s®the data in terms of giving the
response they feel the interviewer would like t@arher providing the most socially
acceptable answer. The interviewee may also talleslke to the interviewer, in

terms of their dress or the manner in which thdyqeestions, or merely fail to build
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a trusting rapport with the interviewer. For suehsons, the interviewee may lie and
provide false or untrue answers (Sekaran, 1992n¢ih & Lincoln, 2000)).

Thirdly, situational factors can also bias the d&ituational bias can take three forms
(Sekaran, 1992); (Denzin & Lincoln, 2000)).

* Non-participation, where there may be a significdifiterence between the
responses generated by those who were interviewmddtlzose who were
unwilling or unable to be interviewed.

* Varying levels of trust between interviewer andeimmtewee, resulting in
different levels of openness from the interviewae'sponses.

* The physical setting of the interview itself.

4.5.8 Ethical Considerations

Before undertaking any type of research the rebearbad to consider the ethical
issues involved. Nowhere is this more importanntihen undertaking semi — or
unstructured interviews. In this type of interviethe researcher has reduced control
over the issues that are raised. For this casey ghal researcher had to give a
considerable amount of thought to the psychologiel-being of participants before
and after each interview. The researcher also baoketprepared to deal with any
sensitive issues the interview raised for the redpats. The researcher brought an
‘Informed Consent Form'’ to each interview. Befoale interview commenced, the
researcher read out the details of the researclrempthasised that the interviewees’
participation was entirely voluntary (see Appeniiy. Each participant agreed to

participate and signed the consent form.

459 Interview Schedule

The interviews were conducted in March and Aprie006. These dates were chosen,
as it suited the participating organisation, widgard to its business and holiday
commitments. The interviews were all conducted factace. Table 4-3 shows
company name, interviewee’s job roles, and the térraof the first and second
interviews. For the purpose of the interview papaats requested that the company
name not be disclosed. Therefore, from now on tmepany will be called ‘Company

A’. Details on each participating participant candeen in Appendix VII. To validate
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the findings gathered frofCompany A, the researcher conducted two interviews

with each participant. The first interview capturéite role and tasks of each

interviewee and enabled the interviewer gain aafaki insight into the new system.

This interview gave the interviewee a chance totgédtnow the researcher. Often

interviewee’s are reluctant to speak about ceitsines until they are become familiar

with the person they are talking too. Based on, tifie second meeting allowed the

interviewer ask more probing questions to eachnireevee within Company A, and

also gave an opportunity to query certain commehéy had made in the first

interview.

Table 4:3: Interview Schedule

Company Interviewees’ Duration of Interview 1| Duration of Interview
Job Title

Company A System Administrator 1 hour 1 hour
Company A System Administrator 1 hour 30 minutes hodr 30 minutes
Company A System Support 1 hour 30 minutes 1 hour
Company A Line Manager 2 hours 15 minutes 1 hour
Company A Supervisor 2 hours 1 hour
Company A Supervisor 1 hour 30 minutes 30 minutes
Company A Tester 40 minutes 1 hour
Company A Software Developer 1 hours 50 minutes
Company A Receptionist 50 minutes 30 minutes
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4.6 Conclusion

This chapter highlights the range of research egjias that are available to a
researcher concerned with Information Systems rekekrom this research study the
interpretive philosophical position was identifiadd justified. The most appropriate
method was recognised as the qualitative approBuoh.research instrument used in
this research was identified to be the case sflidig. was based upon the conclusions
drawn on each method. This instrument is deployedrder to analyse and test the
PIUS framework. The remaining chapters of this ih@sesent the results acquired
from the use of this research instrument and dapvapriate conclusions about post-
implementation issues and the PIUS framework, gihtliof the proposed research
framework. Further avenues for future researclabae discussed.

The next chapter reports the findings of the maafdfstudy and the results obtained

through the case study.
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CHAPTER 5 DATA ANALYSIS

This chapter reflects on the findings uncoverediftbe case study and the
implications of this research. The objective iptesent an accurate represente
of the components the create user satisfactioimndehit.

51 I ntroduction

The purpose of this chapter is to report the figdiof the field research study detailed
in the preceding chapter. This chapter presentsdalepth case study on a large
multinational organisation located in the RepuldicIreland, which has recently
implemented a large-scale information system inphst eighteen months. The case
study was aided with an interview guide that carséen in Appendix Il. This study
investigated the organisation’s post-implementattrategy on the introduction of a
large-scale information system, and how it affeatidfferent users. A total of nine
users were interviewed twice to gain an understandf their individual thoughts and
attitudes on the new large-scale IS. The findinfyshe case study were presented
under six different categories, based on the Plidgéwork introduced in Chapter
three. This is to establish whether the componehthe PIUS work together as a
synergy and understand the usability concerns réifite users have in the post-
implementation phase of a large-scale informatitesn.

This chapter begins with a brief overview of thetiggpating organisation used in this

case study, and the type of large-scale informagymtem they implemented.

5.2  Background

Company A was a leading global player in the ted@emnications industry. It had
operations in 120 countries, and was an employewef 56,000 people world-wide.

A detailed profile on Company A can be see in Agjpev.

Prior to the introduction of the large-scale infation system, each division of
Company A across the world operated under their tesims and policies (a stand-
alone company). To keep track of various projecid employees, each division of
Company A used the Cable Public Affairs Channel ACP system. The CPAC
system was a web-based system working through BléraVindows. Each division

of Company A had their own internal database. TRAC permitted each member of
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staff enter their hours with regard to a specifiojgct, and enabled the managerial
staff follow the progress of any project under ¢angion.

Interviewee’s reported in the late 1990’s, CompArijeadquarters decided to merge
each of these stand-alone companies together kga-txale 1S. Eighteen months
prior to this study, Company A introduced the n&w the Cross-Application Time
Sheet (CATS) system to its workforce, affectingro®6,000 employees throughout
the world. This was the third large-scale informatsystem in five years Company A
had introduced. The CATS system was built by thend& company SAP and was a
cross-application tool for recording working timesd tasks. The system would
enable the company to control all business prose&sen the payment of employees,
through to monitoring the progress of each proj@tte system facilitated project
managers to identify how many hours a particulajgmt was taking. If one project
appeared to be behind schedule, the project martagdd ask for more resources
(e.g. employees) from different departments to .h&ls occurred frequently, and
users were regularly working on two, if not thraejpcts every week. Company A
also used the data stored in the CATS system &rprdt a payment system for
project sponsors and for individual employees. ébjsponsors wanted to know
exactly where their money was going. The CATS systeuld access data globally
and was able to pinpoint the exact amount of warkmurs an entire project had
consumed with relation to specific projects. Acdogdto one interviewee, this was
one of the main reasons Company A Headquarterdei@aipon purchasing the
CATS system. The data within the CATS system was alanipulated to pay each
member of staff in the company. Company A integtatiee CATS system with
previously installed SAP systems. These includesl @ontrolling (CO), Project
System (PS) and Time Management (PT) systems. Sif68, these three SAP
systems had been integrated throughout CompanybBatly. The CATS system was
available through a number of different user agpians. This enabled the business to
tailor time recording to suit their requirementan@pany A chose from three different
types of user application, these included the CAIBSsi¢ the CATSregular and the
CATS notebook as demonstrated in Figure 5-1.
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Figure5-1: Information System Structurein Company A
<D
regular Nnotebhook

CATS

Checking and Saving Data

Transfer to target components

CATSClassic
The CATSclassicwas the original user application, and was the rsagable user

interface for entering working times out of theetbdifferent applications.

CATSRegular

The CATSregular offered a similar data entry screen and comparéddéures to
CATS classic. However, this user interface had been optimised uge as an
Employee Self-Service (ESS) application in a Webwser. In contrast to CATS
classic, CATS regular users only needed a Web browser and n8A& GUI for
Windows This made CATSegular the most suitable user interface for recording

working times in an Intranet or Internet environin@ut of the three applications).

CAT S Notebook

The CATSnotebookenabled employees in Company A to record their mgrkmes
on notebooks or laptop computers, wherever theg wethe world. The laptops did
not require a connection to SAP CATS databasea#t aimed primarily at employees
who had to travel a lot and cannot always havermection to the company’s CATS

database.

5.3  The Context of the Information System

This section presents the findings of the maindfisiludy. Each finding is grouped
according to the theoretical framework laid out afiscussed in chapter 2 of this

thesis.
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5.3.1 The Post-Implementation Phase

As mentioned in Chapter two, only 12 percent ofanigations considered conducting
regular reviews on their implemented system aftereint live. A key motive for this
was that little time or resources were made avildtr any post-implementation
reviews within industry (Kilambi et al., 1998); (llan et al., 2001). The emphasis and
money is projected towards getting the system’l{izeloitte & Touche, 1999). The
findings revealed that Company A was no differanig its main objective was to get
the CATS system used in the quickest time possitiie.company did not spend time
gradually integrating the system to the workplace.

“I have never heard of anything similar to post-iempentation evaluation, not here anyway”

Tester

(Interview 1)

“I don't recall any reviews”
Line Manager

(Interview 6)

“To the best of my knowledge the company didn’tleate the system, nor include any user (I
know) participate in any post-implementation evaord
Supervisor

(Interview 5)

Evaluating the CATS system did not happen in amd kbf structured process. A
sample user was not brought into a laboratory asieechto evaluate the system
(System Administrator). When the CATS system wadgsoduced to the workforce,

Company A’s in-house trainers coached everyone thghCATS system. During that
training period users were asked e'ss aroundwith the system, as if they were
doing their own particular job or task. Trainersnivaround helping users with any
issues or problems they might have had. One irgeee stated that through the
training process users uncovered flaws or systegs that went unnoticed in previous
tests. These problems were identified and categpbrdepending on their priority.

Problems were then sent to Company A Headquartetsley established whether

the system needed to be taken offline to repasehmoblems.
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“Company A Headquarters does not always agree kaves foften remain uncorrected for
months, or years, if ever. This is one of the b#ggeifficulties working within a large
multinational company, things that we might feed &nportant might not be important to the

overall structure of the business”

Supervisor

(Interview 9)

Errors with the system were more likely to be idesd through working directly
with the system. If a flaw or bug was uncoveredtlie system, the user was
encouraged to fill out a report and forward it tongpany A Headquarters. These
reports were anonymous and provide an ideal oppitytfior users to express their
views. This report consisted of three things:

* A description of the problem,

* Who and what it affected,

* What needs to be done to resolve the problem(s)

Company A felt that empowering the users was th&t ky to achieve results.
Everyone had a say no matter who you were or wheit fob title was, seven
interviewees reported. Everything was done anonwfyoulf stronger, more
outspoken people got their cases heard and moreé iividuals did not, this may

have lead to internal tensions.

“If for instance, one individual is not happy witleliability and five hundred are having
trouble with the interface, the interface will taggority and be analysed by headquarters to
figure out why there are so many difficulties. tifi$ in the best interest of the company to
change the interface it will be modified accordjngdtherwise nothing will happen”

System Administrator

(Interview 8)

However, interviewees explained that the disadwnt this approach was changes
rarely, if ever occurred, unless it was criticalth@ overall success of the company
globally. Due to the fact only a limited amount ftdws got attention, users often

would not bother filling out reports, plus it cae bery time consuming.
“Writing up reports that are anonymous can be gaod bad. Good in the sense there is no
political favouritism. Bad that people who idergifi problems and have taken the time to
write up a report on the problem don't get any gedtion. | can find a lot more productive
things to be doing than write up silly reports”
Line Manager
(Interview 6)
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“Nobody has ever asked me what | thought of thiargr system ... | have come across a few
flaws. | wrote up a report identifying one, it toole an hour to write it up, but the flaw is still
there ... if | found one now, | probably wouldn’t bet filling a report out ... there is no point

it takes too long and probably won't get fixed aayv

System Developer
(Interview 2)

Five interviewees stated that since the CATS syst@ms introduced, users had
uncovered a multitude of errors. One major flaw tire system, interviewees
identified, was the CATS system would not enabtarthio book time off. Company
A notified IBM and SAP with this problem. Companyd&veloped an in-house web-
based Common Gateway Interface (CGl) system thatidvallow each employee
book their time off and cover up the problem (Syst&dministrator). However, this
system was unable to integrate with the CATS sysfEns meant users had to enter
the same times and dates into the bookingesystnd the CATS system. All
problems were reported directly to Company A Headlgus, and they established
whether or not it warranted immediate repair or. not
In company A, users were not asked to examine diméeats of the system, or how
well it was designed, instead the system went bvel any problems the were
uncovered users were asked to write it up on teotaports. This finding is backed up
by the literature, as early assessments involvegyuof the system can be a useful
method to determine whether the system requiresnaogifications ((Palvia et al.,
2001);(Nicolaou, 2004); (Yu, 2005)).

5.3.2 Functionality

As discussed earlier, organisations need to havelear and unambiguous
understanding of the business objectives beforesyhtem is designed, to ensure that
the correct functionality is obtained (Holland &ght, 1999); (Rolland & Prakash,
2001). The findings revealed that Company A Headguaneeded to change internal
business structures to cope with the introductibthe new system. These changes
were essential if the introduction of the CATS ewstwas going to be a success

globally, interviewees revealed.

‘Purchasing an “off the shelf” large-scale inforinoatsystem and customising it to meet the
needs and requirements of a multinational compamyldctake years. For a large-scale

information system to be integrated successfully abusiness, the business must change and
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customise itself towards the large-scale infornmatgystem. Staff became aware of these
changes six months prior to the introduction of (BATS) system, which ensured an overall
understanding on what was happening and why’
System Administrator
(Interview 8)

‘A company customising a system to suit them, may el wrn their money because it is

virtually impossible ... the business must changauibthe system’
System Administrator

(Interview 7)
IBM managed the CATS system for Company A worldwideéhere was a problem
or if something needed to be added, changed oredltdBM was the only party
allowed to fix or change the system. Users wergeanitted to change any aspect of
the system, no matter what their job role. Compargncouraged users to write up a
‘problem report’. A problem report allowed the usampress his/her feelings towards
the system. If there was a flaw with the systermablem report could be written up
and sent to Company A Headquarters, anonymousinpaay A Headquarters would
prioritise these reports. If they felt the probleras important and must be fixed, they

would send the problem report to IBM and IBM woiikdthe problem immediately.

‘There is a few little flaws with this system, acduld be fixed easily, just a matter of ticking
a box within a table ... unfortunately | do not hakie power to do this ... IBM have to come

and sort it out’
System Administrator
(Interview 8)

The literature identifies that a system that doasaldress the work practices of the
business or fails to make their working life easudl cause users frustration and will
ultimately lead to end-users resisting the uséefslystem ((Dennis & Wixson, 2000);
(Palvia et al., 2001); (Mohamed & Fadlalla, 2008)pbmpany A is failing to address
issues users are having, and this has caused maivigms.

The department code represented which area an gesplelonged to. There were a
number of different departments in the companyh&owas broken down further into
different operations. The operation code identifdifferent areas of development
amongst the various departments. The project coeetified specific projects that
were under construction in Company A globally. Wsbead to search through an
Excel spreadsheet to locate particular project €dlalat matched the project they were

working on. Three interviewees stated that, emmeyeould be working on two or
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even three projects throughout a week period. @ilabese codes matched, the user
entered in the amount of hours s/he worked on aifsp@roject. The system would
only then allow the user save the information thayg entered. If the user entered in
incorrect data, the system would display an erressage to the user, which would
prevent the user from continuing. The use of caaled not names was extremely
annoying and very unintuitive, five out of the ningerviewees declared.
Once CATS data fields’ had been filled out corngcthe user would confirm and
save. Each confirmed time sheet was sent to thiéitplar employee’s manager for
them to verify. ‘Regular users’ (hon-managerialyevaot allowed to verify their own
hours, this was against company policy, all nirterwviewees said. The individual's
manager would receive an email straight away tdiconthat employee’s hours,
which often clogged up email accounts and causesdréited.
‘As part of my role here | have to verify hours staff performs on the various projects ...
The CATS system makes my life difficult and irritgt by bombarding me with emails, |
could get thirty on some occasions. When somedte up their time-sheet, | immediately
receive an email, asking me to verify. This is smecessary | should just receive the one
email at the end of the month, not thirty indivitloaes. It is just really annoying, | don’t even
look at the emails anymore just click confirm’

Line Manager

(Interview 6)

The CATS system did not deal with user names geptmames, only project codes;
this often caused frustration amongst users. Thestrations led to users doing a

poor, incomplete job, an interviewee reported.

‘Often, | don’t even look at what they wrote ... jwerify it ... It is not because | am lazy, it
is because the system is so annoying and so diff@wwork with. | just don’t want to know.
| tick everyone’s hours as quickly as possible Waebr not they have to work those hours is
another matter ... Ahh, they're a good bunch | ddniitk they would do that’

Supervisor

(Interview 4)

Two interviewees said the CATS system containedrination about employees,
projects and the hours each employee spent ortiaysar project. Understanding and
manipulating this data was vital to the success q@ioject. However, users had to
transfer the data from the CATS system to a MiditoExcel spreadsheet just to
create a graphical representation of the data. Whis very irritating and very time
consuming and defeated the purpose of the sysiEme. CATS system should have

had this functionality’. Changes should have beeento this system, but nobody
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here had the power to change anything without alez@ from Company A
Headquarters. Reports were sent to Company A Heatdga highlighting the

dissatisfaction with the interface, but rarely ohpes ever occurred.

‘Every time | need to create a report or graphiegresentation of a project | have to export
material from the CATS system to an Excel spreagtsbeto another software application ...
why doesn’'t the CATS system have this includeddfeats the point of the system.
Problems like this have been queried but nothireggtdeeen done’

Line Manager

(Interview 6)

‘I have complained about the (CATS) system so niamgs’
Supervisor

(Interview 4)

‘Overall the system does what it was intendedpitld do a lot more to help out employees
but a lot of the functionality is not switched oithere are a number of reasons for this such
as:
(1) Would take too long to train all the users ..trEXunctionality means more training.
(2) Due to work practices in different countriesisiions it was decided by ‘Company A
Headquarters’ to create and keep each systemadénti
System Support
(Interview 9)

In Company A users had to ask for time off, thissvegproved or disapproved by
their supervisor. The CATS system had overlookésl hocess. However, Company
A built a web-based CGI system to hide this probl&ims was a web-based system
that allowed users specify particular dates andkgirthat they wished to have off
(System Administrator). When an employee wante@toff, they would have to sign
into thetime-off booking systenin this system, users enter in the hours they wis
have off. An email would be sent to their supemviand he/she decided whether or
not to grant permission for the time off. This gystworked well, however it was not
linked with the CATS system at all. This meant sskead to enter in certain hours
twice. If the user forgot to enter in those specdates in the CATS system s/he
would not get paid, or if a user forgot to entertlive dates s/he wanted off in the
booking system, s/he would not get the time off.

‘The system doesn'’t allow for time-off. | have to mto another system, which is an internal
web-based booking system. Here | enter in the datddimes | wish to have off and an email

is then sent to my supervisor, he then approveBuit.there is no link from this system to the
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CATS. This means | then have to enter in the simes and dates in CATS ... This
undermines the point and purpose of the system’

System Developer

(Interview 2)

‘Users frequently forget that there is no link beem the two systems and end up only
entering times for the hours they worked and netttburs they had time off, this results in a
reduced salary at the end of the month ... peoplegmgtangry if they haven't got their salary
... It can be very upsetting for the employees’.

System Administrator

(Interview 7)

All interviewees agreed that the integration of BATS system and the time-off
system together would have created a better, andra adequate system. This would
have resulted in the elimination of double entrgrashad to endure and ultimately a

decrease in user frustration.
‘Double entry is very annoying’
Supervisor

(Interview 4)

The literature backs up these findings, a systeat tloes not address the work
practices of the business will cause users frustraf(Dennis & Wixson, 2000);
(Palvia et al., 2001); (Mohamed & Fadlalla, 200%)sers will become reluctant to
use a system that fails to meet their needs andesnéleir working life difficult
(Calisir & Calisir, 2003); (Palvia et al., 2001)y¢hamed & Fadlalla, 2005). The
literature warns that there is a real risk in peofd regarding functionality, as often
small problems accumulate to quite large and seilfficulties in the future (Halpin,
2003); (Stair, 1996). The CATS system is failingptovide users with a system that

equals their requirements hence users are noticgrout their work effectively.

5.3.3 Reliability

Numerous interviewee’s within Company A reporteat tteliability is a serious issue,
it was reported that Company A Ireland required enelectricity than a large sized
town. To maintain a constant flow of electricitydapower, they have two large
electrical cables underground running directly froine Electricity Supply Board

(ESB) in Dublin (Ireland) and these two cables@ily for Company A Ireland.
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To ensure a power failure did not interrupt theatslity of any system, Company A
purchased three large diesel generators. Thesersnado continually to ensure
constant electricity was flowing into the buildinghe running of these diesel
machines was very expensive, but maintaining ataah$igh level of performance
was critical. Figure 5-2 shows one of the threeseligenerators that were running in
Company A. The electrical generators found in Comyp& ensure that loss of power
will not disrupt any employee, and therefore preisgr a stable flow of electrical

energy.

Figure5-2: Electrical Generator in Company A

While electrical reliability was sustained by thrgenerators data reliability was
overlooked and left unprotected by various useexctiBn 5.3.2 highlights users
dissatisfaction with the CATS system; two intervems explained that the system was
‘annoying’, ‘difficult’ and ‘irritating’, resultingin hours been validated with been

initially checked.
‘| tick everyone’s hours as quickly as possible thiee or not they have to work those hours is
another matter ... Ahh, they're a good bunch | ddnitk they would do that’
Supervisor

(Interview 4)

‘It is just really annoying, | don’t even look dtet emails anymore just click confirm’
Line Manager

(Interview 6)
The CATS system was designed to increase dataditéliahowever, it is doing the
opposite. Managerial users are finding the systendifficult to use they are not
carrying out their work correctly, which is haviagnegative affect on organisational
procedures. The data reliability in some casesntsustworthy and is representing
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data that is incorrect and misleading. Some ugserdeen paid for hours they did not

actually carry out.
Prior to the CATS system going live Company A Inelahad an internal system,

called Cable Public Affairs Channel (CPAC).
‘This was a web-based system with an easy to ws#-énd. However, the reliability of the
system was poor and it regularly ‘crashed’ or ‘&ozlhis caused a lot of frustration amongst

the employees. The CATS system reliability is notssue’
Tester

(Interview 1)
Software reliability issues are a huge problem, erdy with the CATS system but

also with a number of systems in Company A, onerui¢wee reported.
‘There is only one software problem associated lign CATS system that | am aware of.
Unfortunately, the CATS system cannot be connetitetthe time-off system. This is our in-
house system build because CATS overlooked thititfad his time-off system allows users
to enter in the times and dates they wish to h&fveHowever, this system was not connected

to the CATS system, which meant users have to @mteartain hours twice’
System Developer

(Interview 2)
The system administrator stated that the CATS systas similar to the other two
SAP systems, and rarely, if ever, ‘crashed’ comgppamehe CPAC system. CPAC had
an easy-to-use front-end; however, the reliabiligs extremely poor and often
caused frustration. One interviewee said that & $lystem was slow or unreliable
users would become frustrated and less likely tohéojob right, forcing users to do
their job quickly and carelessly. The CATS systenediability was exceptional and

rarely caused user frustration.
‘The administrators are usually well organisedfaif instance, the CATS system required
maintenance and users would not be able to achessystem for a period of time, an email
could be sent to all staff making them aware that system was going to be offline. This

reduces frustration enormously and limits the gmlises of users losing data’
Tester

(Interview 1)

‘The systems’ reliability is an essential componehg system’s success. Fortunately for me
(system administrator) the CATS reliability doesretuse too much trouble compared to other
systems within the company. Users can get verytuphen a system crashes and they lose

information, therefore having a system that hak hidjability is a necessity’
System Administrator

(Interview 7)
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‘For this company the system is built around tetecwnications and the one thing they want
is 100% availability and reliability. If the relidity is 99.5% - this could be translated to 10
hours out per year. If this figure reduced to 5886, system would be a nightmare ... changes

would have be made or the system might wipe outdimepany entirely’.

System Developer
(Interview 2)
The literature backs these findings and statedubats got very frustrated when the
system fails and they have to redo work they hdready completed (Ardito et al.,
2004). The importance of reliability for the succe$ a large-scale IS is indisputable.
Users, who must wait for results of their inputlwibt be happy and will lead to end-
user resistance towards the system and a hugeidmoductivity (Krasner, 2004).
The findings reveal that users become unwillinguse a system that is difficult,
irritating or annoying to use and often only caomt the ‘basics’ to get the job done.
In Company A this having a huge bearing on the misgdional procedures and
rendering the system pointless. Company A has ifieahthow significant reliability
is by replacing the old time keeping system (CPA@)ch constantly ‘crashed’
leaving the user irritated. The CATS system regbliree reliability issue and users
had never reported the system failing. Companyefaird had over 3,000 computing
machines supplied by IBM. These machines were aatigtupgraded, so hardware

problems do not seem to be a major issue in Compaowe interviewee reported.

5.3.4 The Interface

The CATS system was used for basic time keepind,earabled users to input the
hours they worked with reference to specific prtjethat were currently being in
operation in the company, interviewees reportecer&Jsvould click into the CATS
system by an icon displayed on each user’s desKtogy initially saw a login screen
as shown in Figure 5.3. Here users had to entéreim personalser identification

and theirpasswordo gain access to the CATS system.
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Figure5-3: CATSLogin Screen
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Once logged into the CATS system users were cotddowith a web-like interface,
and was set a default, which meant every membstadf viewed the same screen.
Figure 5-4 demonstrates the default time-sheeteadteat each member of Company

A had displayed to them.

Figure5-4: CATS Default Interface
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Eight interviewees explained that users who wonkétd CATS system initially saw
their Identification Numbemand theDate. This was located on the top of the screen.
Below that, viewers saw a grey, spreadsheet-likeesc This area was designed for
users to enter in theDepartment CodeOperation CodeProject Codeand hours
worked for specificNeek DaysThe department code represented which department
an employee belonged to. There were a number &érdift departments in the
company, so this was broken down further into défe operations. The operation
code identified different areas of development agsoithe various departments. The
project code identified specific projects that wareler construction in Company A
globally. Each user had to enter in these codesotdinue to theEmployee Hours
section. Once these fields were entered in coyeuatlers had to enter in the hours
they had worked on their specific projects. The GAlstem allowed certain users do

their job easily and quickly, without having to tlwough different windows.
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‘T here isn't hundreds of different windows you hawegb through to fill in the time sheet,
just one ... the average user shouldn’t have anylgmolvith this system’
System Administrator

(Interview 8)

This coincided with the literature as minimising thumber of windows a user goes
through to complete a job or making the system &asyvigate through, will prevent
frustration and therefore create a happier moreectffe and efficient user
((Shneiderman, 1998); (Ardito et al., 2004); (Gals Calisir, 2003); (Keirnan et al.,
2002)). One interviewee explained that althoughetiveas only a limited amount of
training supplied, the interface was quite easinterpret and understand. With the
CATS system users only have to enter in a few cales the hours worked.
Essentially, if a user knew their codes and thesithey worked, there should be no

problem working with the CATS system.

‘It is really straightforward, as long as you kngeur codes.
Basically, all 1 do is get last week’s form and gqgaste the fields in, if there is a change in
the hours | did on a certain day | would modify tiwrs and leave the rest’

Software Developer

(Interview 2)

‘The interface is easy enough to understand, you basically enter in your three codes, your hours
and click submit, it’s simple’
Tester

(Interview 1)
The literature identifies systems with usable if@ees are associated with many

positive outcomes, such as a reduction in erropsitive user attitude towards the
system and increased system use, therefore gagmeater productivity for the

company (Fruhling et al., 2005). Systems with highbility have ‘natural’ interfaces,
are easy to learn, easy to use and reduce annoj@nesers ((Hix & Hartson, 1993);

(Fruhling et al., 2005); (Greene & Finnegan, 20d&hang & Seddon, 2000)). The
literature states that a reducion in the numbewnfdows a user must navigate
through, can limit frustration and therefore createhappier more effective, and
competent user ((Shneiderman, 1998); (Ardito et2&l04); (Calisir & Calisir, 2003);

(Keirnan et al., 2002)).

Interviewees reported how the interface initiallgvg the impression of a well-
structured system with a clear interface, howemer more in-depth users working
with the system felt it was very difficult to us€éhe CATS system dealt almost

entirely with numbers and codes. If the user (super or line manager) selected
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fifteen users from the system, the system woulduwtufifteen numbers. These
numbers can be manipulated, but it takes a lot reffogt than it should.

‘This system is not visual at all, | think it's dgsed for a database manager I'm not a
database manager! Images, names and faces areptopte can identify with, not numbers.
Come on we're not computers. All the reports comeenfa list of numbers, you can collate
them, but it takes more effort ... | have a notebwdth what the numbers represent which
takes away from the systems purpose. Presentadiorritical and this is something the
(CATS) system lacks ... The front-end is horrible ..think there is a whole level of
abstraction missing ... They should have abstracigiteh ... if the interface was just a little
clearer it would make my work a lot easier. Whdmave to verify 20 or 30 different employee
details and half of them are working on differentjects. All the codes, just makes verifying
them a lot harder, therefore | end up verifyingthall, whether or not the codes or hours are
correct’.
Line Manager

(Interview 6)

‘This system (CATS) works mainly off numbers, itvery unintuitive ... the CATS system
should be easy for all kinds of user to work withunderstand the purpose of the codes,
however it would be just as easy to use a name 2/Bhnumbers on the end. Everything
would be still kept unique’.

Supervisor

(Interview 5)

‘The system (CATS) is awful ... It's all numbers, names ... It is so easy to get stuck and
there is no way of getting out of or going backhe previous page. All you end up doing is
switching off the bloody thing ... the interface leava lot to be desired; you wouldn’t expect
such an awkward, unintuitive interface this day age. The CATS system does not enable
users to understand what's going on straight awayunderstand what projects are currently
in operation, you need a document explaining &ldbdes. And even then you don’t properly
understand what's going on ... it's a nightmare efstem’
Supervisor

(Interview 4)

The research findings uncovered that three out®inine interviewees described the
user interface was ‘unintuitive’ and ‘horrible’. &hfindings revealed that these
interviewees used the system to validate hourscagate reports from the amount of
hours specific projects were consuming. The CATSesy included no names, or
icons that users could relate too, only long enegpcodes. This caused a lot of

frustration amongst users. Users felt the systedralavel of abstraction missing, and
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was over complicated for the job it was supposedaoThe CATS system did not
have any kind of navigation tool that might enabsers to go through the system
with ease. These findings were backed up by thealitire. Poorly designed interfaces
are unpredictable, incomprehensive, and fail tavidusers with a feeling of control,
which will ultimately cause huge problems for treeu (Plummer, 2001); (Palvia et
al., 2001); (Mohamed & Fadlalla, 2005). An intedashould be easy to use and
provide simple and consistent access for the (&mith et al., 1997). Two thirds of
the interviewees however, felt the system was ‘earsythe eye’ and users were
reported saying they liked the CATS system. Thessuoften had only to enter in
their hours and rarely did anything else with th&TS system. A number of these
users said they rarely even enter in their howwsgha CATS system allows them to
copy/paste hours and codes from previous weeks lifgnature states that different
users of large-scale information system will haviéetent issues, so therefore the
system must structure and arrange the data tbditriformation needs of different
users (Steenis, 1990). Users will become reludtanise a system that fails to meet
their needs and makes their working life diffic{{lCalisir & Calisir, 2003); (Palvia et
al., 2001); (Mohamed & Fadlalla, 2005)). An intexdashould be designed such that,
it minimises learning times, increases eventualedpef operation (productivity),
decreases error rates and that it is superior tb the client’s existing system and
competing products (Raskin, 2000).

5.3.5 Ergonomics

The office environment in Company A varied depegdon the employee role.
Employees, such as middle and senior managemerarhadclosed office space with
their own desk and cabinet. Figure 5-5 demonstratggical office used by a line

manager or supervisor in Company A.

Figure-5-5: A Supervisors Office
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One interviewee mentioned that although the offipace could be a lot bigger,
nevertheless this type of office allowed employsbsit out external noises and
distractions. An interviewee said there were nodeims in a lot of the offices here,
which caused a certain amount of problems. Empkofeen felt ‘boxed in’ and
claustrophobic; the lighting was also a big issAeificial light was the only source

of light available; this was distressing and uncomable for many employees.

‘The only thing | wish | had in this office is a mdow, it's actually depressing ... everyday,
no matter how bright or dull it is outside, thehliggoes on. If | switched off the light and
closed the door it would be pitch black in herkeg la broom cupboard ... a window could be a
nice distraction too’
Supervisor
(Interview 4)

Other employees (non-managerial) in Company A,d@eh-planned offices that are

separated by partitions. A picture of Company Atekplace is shown in Figure 5-6.

Figure 5-6: The Office Layout

These open-planned offices were categorised imowsdepartments, for instance all
market researchers were located in one area, wbitevare developers were located
in another. Working in an open-planned environnoanised countless problems, such
as: lack of privacy, limited amounts of space, tamisdisruptions, continuous noise

and a variation of temperature control, interviesvesported.
‘I work in an open-plan office with 22 other peaples great having people around, however
during office times it is never quiet. There is @eany space and it's always really warm. ...
If it wasn’t so noisy you could fall asleep’
System Support
(Interview 9)
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‘The size of my desk is tiny, how am | supposetié¢cable to work properly here? Employees
should be provided with a certain amount of spgeace and quiet and knowledge. These
things allow employees do a job properly’
System Developer
(Interview 2)

One interviewee stated that initially these officesre designed for twenty people,
which included desks, cabinet space and just enapgice for each employee to
move around in. However, since that time, two margloyees, including desks and
multiple cabinets moved in. The result of this tedeach person barely having the
minimum space allowed. Some parts of the officeeneaizardous to walk around,
without bumping into a desk or falling over bookbtere were a number of stationary
boxes stored on top of cabinets, which is highlygdmous and could result in

someone getting hurt.

‘It's like a mine field in here now — there’s noora to do anything let alone work’
Tester

(Interview 1)

‘An employee’s safety should be the most importhairtg to an company, obliviously not here
... they should build another extension, not haveryhimg just shoved in here together ...
these are far from ideal working conditions’
Software Developer
(Interview 2)

Findings from this research identified the workemyironment as a critical aspect to
the success of a large-scale information systera. réeearch findings revealed that
the place where users carry out their work coutdddly relate to a user satisfaction
with the system and the work they are doing. Thisades with the literature, users
who find the environment they are working in tocomfortable or aggravating will

have low job satisfaction, and poor productivithisTis regardless of how easy the
actual system is (Palvia et al., 2001); (Mohameé&atllalla, 2005). In Company A

users are segregated depending upon their job Ttle.research discovered that
supervisory staff had their own office space, altffo it was small interviewees

stated, it enabled them to shut out external noisieme of these offices had any
source of natural light or air, which annoyed emgpks a lot. Other staff in Company
A had to perform their work in an open planned a#ffiwhere each employee was
separated by a light partition, which caused numnenproblems. One interviewee

identified that books were stored everywhere, arehially someone is going to get
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hurt. Creating a working environment that is safe édach employee should be a
company’s number one objective. This is not theedgasCompany A, an interviewee

claimed.

5.3.6 Training and Support

Interviewees reported that just under eighteen hwmigo (prior to this study) the
CATS system was introduced. The company’s in-hdseers educated members of
staff on the new system. In the training procesgrsiwere asked toness around
with the system, as if they were doing their owrtipalar job, while the trainers went
around helping users with any issues or problerag faced. Figure 5-7 shows the

training room inside Company A.

Figure5-7: The Training Room

Interviewees believed through the training processblems were likely to be
uncovered that went unnoticed in previous testsainimg times vary quite
considerably depending on the user’s job speciinatOne interviewee explained
when the system was introduced to the workplad@llyi training lasted just over an
hour. Everything was explained and the system sdeealy easy to use. However,
when the CATS system had to be used ‘for-real’ @hmg was forgotten. The CATS
system provided an online help function that waspeged to help users manage the
CATS system and aid the users working life with glgstem. However, this is not the

case; online help is very poor, according to sixhef nine interviewees.

‘When we were taught how to use the CATS systermy#viag seemed easy, but once you
start using the system yourself it is not as easthay made it out to be. You end up calling

the local support for help. Then wait a periodiofe — Puff — you cannot remember ... you
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end up calling the support for help again ... Thanenhelp is a waste of time, | don’t even
bother with it any more’
Supervisor

(Interview 4)

‘Refresher courses should be available to those méeal them, that's all | need, just to be
shown again. For those who need an extra handutdaze very beneficial to get it and would
reduce annoyance with the system’

Line Manager

(Interview 6)

The literature stated that a lack of end-user imgimnd a failure to fully understand
how the system works, is a major reason why newiplémented systems fail
((Chang, 2004); (Nicolaou, 2003)). New end-usersaadtiigh-function application
system can become frustrated and confused by tbeséhey make in the early stages
of learning (Carroll & Carrithers, 1984).

With the CATS system users rarely attempt to mdatpudata for a report or a graph,
it was too difficult, an interviewee stated. Usergularly relied on the knowledge of
the system administrator for guidance and not tuall support employed for this

specific task.
‘The online help function is so complicated, | havetten up my own notes to help me use
the system. When | have a problem | go throughethregtes, trying desperately to solve the
problem...Local support is useless too, everybodykshihis ... everyone finds it difficult to
use ... refresher training courses should be suppbetelp users get the most from the
system’
Line Manager

(Interview 6)

The literature states a system with a poor usedamge scheme will reduce the
learnability of the system as well as increasentleatal workload of the users, since
extra effort will be needed for the users to camy their tasks (Calisir & Calisir,
2003).

One interviewee said company A Ireland had a tectrsupport team that helped
users with any problems or queries they may havh thie systems. The technical
support team consisted of 4 employees and dedtt eatls from both Ireland and
Great Britain. Interviewees said the CATS systeravigled ahelp function that
assisted users with any problems they may faceewinirking with the system. This
was an in-depth function that aided users navigiateugh the CATS system and
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helped them enhance their work. If anyone was lypaiproblem either accessing or
understanding the CATS system they also had thktyao call on the local support,
which was located within the building. This suppugtped users with a wide range of

issues concerning CATS system and other systems.

‘Quite regularly | have the same people ringing upewith various little problems. These
people would be moderate users to the system,ustitcan't understand or don’t want to
understand how the system works. Calling on massthe easy option. By accessing the help
functions in most cases could resolve these pratilem

System Support

(Interview 8)
The above excerpts highlight the issues regardsey support within Company A.
the findings state that this support team was ootdlgenough and often users would
prefer to reboot the entire system and try to fig problem, rather than contacting
this support team. Interviewees explained that téhnical support team’s main
function was to provide forgotten passwords to siseoth in Ireland and in the
United Kingdom. The literature states new usera bigh-function application system
can become frustrated and confused by the errens rieke in the early stages of
learning (Carroll & Carrithers, 1984). Providingitting and support for the user not
only helps them develop their skills and knowledyg, it is also motivational and a
building block for an organisational success. Tikisiot happening in company A.
Training and support was limited and inadequaté waference to the CATS system
in Company A. Users who came across problems hdjuce their own way out,

neither the online help or technical support wasdgenough, the findings reported.

54  Implications of the Findings

Given the research findings, one of the major tins of the theoretical framework
lay in the design. The findings identified eachhedat of the PIUS framework worked
as a synergy; if one piece of the jigsaw was owddd the entire puzzle was
incomplete. However, the PIUS framework did notuaately reflect the distress one
unfinished piece would have on user satisfactionneéw revised framework is
proposed which replaces the jigsaw with a domirfectfthat clearly identifies the

cause of user dissatisfaction.
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5.4.1 A revised Framework

After conducting the case study the PIUS framewuatkneed to be altered. This will

include a change in the PIUS framework structure.

5.4.2 Dimensions of Revised Framework

Similar to the theoretical framework presentedhapter 3, the figure below presents

the six dimensions of the proposed framework. A iomepresents each dimension.

Reliability and the User

If the system does not perform as expected, iteaillse problems for the person who
is trying to carry out their work. An unreliablegaluct or IS can cause countless
problems for the user, and can ultimately lead dorpuser satisfaction (Briand &
Wust, 2002). The findings obtained from this reshastudy validated the literature.
In Company A the CPAC system used prior to the CAyStem was so unreliable
users wrote out their hours by hand and gave tlweshdirectly to their supervisor to
validate, then went to HR and gave them the apprbeers. This rendered the CPAC
pointless. Having an unreliable system, caused hugdblems for the user in
Company A, and eventually led to an extreme lowuger satisfaction with the
system. Poor reliability affected the process, Wwhisers carried out their tasks this
then affected user satisfaction with the systenor Blata reliability can be seen when
employees fail to carry out their work correctlyhioh led to failed organisational
procedures, a huge cost to the company and is atkisn leading to a pointless
system. It is critical that the system be manage#blthe extent users can do their

work properly.

Functionality and the User

The findings obtained from this research study swthat by creating a system that
does not address the needs of the user, will causiation. The CATS system did

not enable users to book their time off. Companlyadl to develop another system to
allow for this process to occur. However, this sgstwas not connected to the CATS
system, which meant users had to input the sanzetdate. This double entry caused
countless problems, as users often forgot abougttra task, which resulted in users

not getting their full payment. The literature badkup these findings and stated that a
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system with inadequate functionality frustratesuker and are more often rejected or
under utilised (Nicolaou, 2004). If the functionglivas inadequate, it did not matter

how well the human interface was designed usetsatiome frustrated.

Training, Support and the User

The findings revealed a number of users who wehappy with the level of training
and support that was provided. These same usess al®y unable to carry out their
work properly. Three interviewees stated that thveye not trained at all, and two
other interviewees stated that the overall levalahing was so inadequate that they
could not carry out their work correctly. The lagure coincided with these findings
and stated that users with poor training often @ayto know and use only 20 — 30
percent of the available features ((Ardito et 2D04); (Calisir & Calisir, 2003);
(Goodwin, 1987); (Ardito et al., 2004)). Failing tmderstand the system capabilities
lead to high productivity slumps, huge loss of fisofor the organisation and thus,
low user morale. Poor support and training leada teduced possibility of the user
been able to conduct their work, which has a knookaffect on the user and
ultimately leads to user dissatisfaction ((Mahadeva001); (Nielsen & Coyle,
2001)). According to the literature providing trimig and support for the end-user not
only helps them develop their skills and knowledys, it is also motivational and a
building block for the user, which ultimately leatts user satisfaction ((Kendall &
Kendall, 1999); (Bradford, 2003); (Wixon et al.,909).

Environment and the User

One main finding, which was identified from thissearch study, was how the
working environment played such an important ral¢hie way users carried out their
work: this ultimately led to user satisfaction. Tiraings identified a user’s ability to
carry out their work with the system was built upbow well the working
environment suited their basic requirements. Thesguirements, the findings
uncovered, consisted of fresh air, natural lightsgace (both around the system, such
as a desk and around the user, such as the offind)a minimal level of noise. If
these requirements were met adequately, the pgaatiog interviewees agreed their

ability to work sufficiently would increase.
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I nterface and the User

The literature stated that the interface defines tiee users directly interact with the
IS and should enable them to see and change d#ia 8ystem easily and effectively
(Lauesen, 2005); (Shneiderman, 1998). As far assheis concerned, the interface is
the product, thus the interface should hide anypterity and ambiguity (Raskin,
2000). The findings revealed that the CATS intezfbadft a lot to be desired, and was
based solely on numbers and codes. These codasabadd so much frustration that
some users did not want to use the system at &érthese users did use the system
they did not carry out their tasks correctly. Thedings discovered that the CATS
user interface caused problems for the user, whacha knock-on affect that affected
not just the user interface, but also the work ficas. This ultimately led to under-

utilisation of the system.

5.4.3 The Conceptualisation Framework Revised

The revised framework presented in Figure 6-3 tilates the six different

components required to enhance user satisfactitimtiag large-scale IS.

Figure5.8: Revised PIUS framework
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These six different components are broken up inteet categories, the system, the
user and user satisfaction. The system categolydes: Environment, User Interface,

Work Practices/Functionality, System Reliabilitynda Support and Training. To
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create user satisfaction towards the system igerative that each of these pieces is
presented well in the system. The interface mustasy on the eye, the system must
have the correct functionality for the user to wodkrectly with, the system reliability
must be high and the training must be adequatethi®theoretical framework each
component is represented as a domino.

The user category is made up of one domino thisesuser. The User is the key to
ensuring user satisfaction, these are the indilgdwao are working directly with the
system and can identify whether the system isfgatgsthem as they work.

Finally the last category is the user satisfactdomino. The findings revealed that the
success of an IS depends on how high user sat@faist when users are working
with the system. User satisfaction depends exalsion the user and how satisfied
they are. If for instance the interface is poois ttan have a domino effect that results
in user satisfaction to be low. A domino effectersfto a small change, which will
cause a knock-on affect nearby. Using the same pieabove, a problematic
interface causes problems with the system therefateses problems for the user,
which in turn creates user dissatisfaction. By m@pgthe user interface for the needs

of the user, the domino effect will not occur ahd tiser satisfaction will remain high.

55 Conclusion

The focus of this research was to identify the elets that have most impact on user
satisfaction when a large-scale information systemtroduced to the workplace. An
in-depth investigation using semi-structured in@ms was used to discover what
elements users felt were critical to the successradw system.

The findings expose that user satisfaction can belyachieved when the system is
reliable, functional, easy to learn (through tragor support), easy to use (interface)
and encapsulated in an environment that can suatplaasant working atmosphere.
The findings reveal that each element has a hugengeon the satisfaction of the
system. If one of these elements is causing ilwitadmongst the users of the system,
user satisfaction will be low. When a system isrbeélised by people who are
frustrated with it, productivity can be hamperetlieTindings uncovered certain users
who found the system ‘difficult’ to use, failed tolfil the organisational procedures
by not validating users inputs. The findings aleedslight on the lack basic working

conditions in Company A, each interviewee expresisshtisfaction toward the noise
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levels, space and safety conditions. A user whis feesafe or uncomfortable in their
environment will be unproductive, regardless of haell the system is to use. By
ignoring these issues the system is becoming amleliand futile. Addressing the

concerns users are having can lead to an incragseductivity and satisfaction.
The next chapter explores possible enhancemerntetBlUS framework and future

work that can be achieved with this framework. Tieat chapter also concludes the

research study.
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CHAPTER 6 CONCLUSION

This chapter initially provides an oveew of the research, highlighting the
problem area investigated in this thesis throughrésearch question. A sumir
of the theoretical and practical contributions listresearch that arise from

research question is presented, followed by lilméations and suggestions

future research.

6.1 Introduction

Chapter five presented and interpreted the resfiltee field research. This chapter
discusses the significance of the findings anduatak the usefulness of the proposed
theoretical framework. The main findings of thedstare reviewed and a number of
limitations are discussed before recommending uariavenues to perfect the

framework, whilst improving the knowledge of usatisfaction with an IS.

6.2 Theoretical Framework and its Use

The theoretical framework introduced in chaptee¢hwas a six-piece synergy that
visually appeared as a jigsaw puzzle. There waseat®rnal piece that surrounded
the jigsaw-this was thé/orking Environmentnside that there were four inner pieces,
which includedUser Interface Work Practices/Functionalityworking Environment,
System Reliabilityand Support and TrainingThese pieces surrounded one internal
piece, which was thEnd-User The exploratory research validated a large prtapor
of the framework. However, according to the findinghe theoretical framework
overlooked the consequences each piece had orsaisgfiaction. To reflect this the
theoretical framework was revised in chapter five.

The theoretical framework brought together six magepects that create user
satisfaction with a new large-scale IS. The franwweas represented as a domino
set that worked as a synergy. By knocking one dopntime user was directly affected
and the user satisfaction of the system. The fraonewisplayed five dominos lined
up in a semi-circle, this include@vorking EnvironmentUser Interface Work
Practices/Functionality Working EnvironmentSystem Reliabilityand Support &
Training. Inside this semi-circle laid tHdserdomino. The user domino was directly
in front of each of the five pieces and had usésfsetion directly behind it. If one of
the dominos were knocked it would have a knock{féecawhich would result in user

dissatisfaction. However, it is envisaged that tremework will require several
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revisions. Further exploratory testing is necessafpre the framework approaches a

final stage, possibly by means of a PhD study.

6.3 Review of the Findings

The findings that emerged from this research stodicate that usability comprised
of a number of factors that work in collaboratiandreate user satisfaction with a
large-scale IS. Users want an easy-to-use, ea®atn; quick, and reliable system
that assists them to do their job. The literatdemtifies these entities and establishes
that these entities are often a deciding factowbeh success and failure (Benjamin,
2001). To coincide with the literature and the fivgs, this research study developed a
revised theoretical framework that identifies theahility threats available to an
implemented information system. This framework waslled the Post-
Implementation Usability Synergy (PIUS). The PlU@mework consisted of six
different elements, which included: Reliability, Vkd’ractices/Functionality, Support
and Training, User Interface, Working Environment ahe End-User. Each of these
elements had its own individual importance to thecess of an information system;
however, a combination of each element would wiké& & synergy and creates user
satisfaction. The literature corresponds with tindihgs and states that usability can
be measured upon how Effective, Efficient, Flexjtdad Robust the system is. Also
how satisfying and easy to learn the system is fthenusers point of view (John,
1996); (Shneiderman, 1998); (1ISO-9241, 1998).

The study focused upon three different categorfasse, primary — those who used
the system often, secondary — those who used tseemsyfrequently and finally
tertiary — those who rarely used the system. Tloasegories were measured through
the time frame of one month.

The findings revealed primary users had varioudlpras with the system. Users
stated the system had “a few little flaws that estising some users problems”
(system administrator). However, the majority oégl problems were based on
“functionality not been switched on” which would ieaincreased training costs
(system administrator). Company A felt the systeas wuperior enough to leave this
functionality out. The primary user also found therking environment unworkable;
one interviewee stated, “It's always really warm.itifvasn’t so noisy you could fall

asleep”. Users need a well ventilate, quiet envirent to carry out their work. The
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study also identified this type of user had no esswith the systems interface,
reliability or the training administrated.

The secondary user uncovered a very different se¢swlts. This type user felt the
systems functionality was “poor”, “difficult” and irfitating”. One interviewee
reported: the system created more work, rather mhiamising it. Users would have
to “use additional software to create a report gmagect”. The CATS system cannot
handle this, which “defeats the point of the systébine manager). The interface
was “very unintuitive”, “a nightmare” and “awful’esondary interviewees reported.
Users felt that the system was designed for a dagabdministrator as it was based
solely on numbers and not names or images. Thairigaiprovided was not
comprehensive enough. Refresher-training coursesegded because at the moment
“we end up calling system support” for basic systdifficulties. The research
uncovered the users who found the system problemaité causing the system to
become unreliable by not carrying out their worloperly. Line managers and
supervisors are validating staff hours before theyify if the hours have been
completed. One interviewee stated “often | don’erevook at what they (staff)
wrote...l just verify it...its not because | am lazy,i$ because the system is so
annoying and so difficult to work with. | just danvant to know” (supervisor).

The tertiary user found the issues with the fumalily and working environment.
One interviewee revealed the system was not linkigl the internal absent system.
This meant users who were taking time off woulden&y enter in their hours twice.
Users felt “double entry was annoying”. Users didbthe working environment was
“unsafe” and made feel uncomfortable working.

The study identified that users who felt that thepSrt and Training, User Interface,
Working Environment, Work Practices/Functionality, Reliability was inadequate
failed to carry out their work practices correctlgd to their overall dissatisfaction
with the system. This led to employee frustrationvdard the company, for not
providing them an adequate means to do their jopgaty. This validated the PIUS
framework and identified that each element wasviddally important nevertheless
by overlooking one piece user dissatisfaction wevitable. For user satisfaction to
be achieved each piece of the PIUS framework meigidofect for the synergy to be

complete.
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The research examined the post-implementation atiahs that occurred in a large
multinational company. This was a major discovevijch was not documented in
the literature. Company A did not condgttuctural post-implementation evaluations
on their new system; however the findings indicatieat Company A conducted
unstructuredpost-implementation evaluations. This procedurelved empowering

each individual user of that CATS system (may cstnsif 50,000 people) and
encouraged them to find problems with the systeoh raport them to Company A
Headquarters. This process initially occurred thhmut user training, where users
were asked to ‘mess around with the system’. Thdirigs revealed that allowing
users to explore the new system identified a nual&tof problems. After the training
process, users are working directly with the nestesy, without the helping hand of a
gualified trainer. Here users can become frustritdm system is not providing them
with the functions or access, which they requitevds discovered that Company A
asked users to write up reports documenting angl@mnes they faced while using the
system and send them anonymously to Company A Heatdys. Changes occurred

depending on how urgent Company A Headquarters\aadi the problem(s) were.

6.4 Research Limitation

The main limitation of this study was that thereswanly one large multinational
organisation involved in the research, and thugasg hard to establish whether post-
implementation activities such as those reportethénfindings actually occur in all

organisations that have implemented large-scale IS.

6.5 Further Research Directions
The revised framework presented in Figure 5.8 néedse tested and validated to
become commercially viable. A further in-depth exptory study could establish
how the PIUS framework could be used to evaluate batisfied users are with the
new information system. The literature suggests the following techniques may
help address each issue of the PIUS framework.eTimetude:

* Commercial Questionnaire

* Cognitive Walkthrough

* Formal Usability Testing
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» Consistency Inspection

Commercial Questionnaire

The commercial questionnaire provides a useful @agr to discover users’ attitudes
and opinions towards the new large-scale informatsystem. The commercial
guestionnaire can be augmented by interviewersato further understanding about
particular points addressed by the end-user ((SnAittson et al. 1997); (Sutcliff
1988)). This also allows the evaluator or intenéewnderstand how the end-users
feels about the system on a one-to-one basis, Witliwy managerial or supervisory
interference. The commercial questionnaire can wercproblems that a multitude of
end-users are having difficulties with, such agesyssupport and training issues. The

evaluator or interviewer notes any problems.

Cognitive Walkthrough

The cognitive walkthrough process involves the asdr and the evaluator, walking
through the large-scale information system in thetext of core tasks a typical end-
user will need to accomplish. Discrepancies betwerehuser's expectations and the
actual system are noted ((Shneiderman 1998); (@gffMiller et al. 1991); (Smith,
Avison et al. 1997); (Fruhling, Vreede et al. 2005)

Formal Usability Testing

Formal Usability Testing is where the large-scal®rimation system is observed
under real-world or controlled conditions, with Biators gathering data on problems
that arise during its use. This type of inspectaifers excellent opportunities to
observe how well the information system supporsubers’ working environment, as
experienced expert reviewers have great difficklipwing how typical users will
behave ((Jeffries, Miller et al. 1991); (Keirnamskhuetz et al. 2002); (Shneiderman
1998)). Formal usability testing determines whethiee system meets a pre-
determined, quantifiable level of usability for sgie types of user carrying out
specific tasks (Preece, Rogers et al. 1994). Prmobleas are identified and noted by

the evaluator.
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Consistency I nspection

Evaluators and end-users work together to verifgstsiency across a family of
interfaces, checking for consistency of terminologgiour, layout, input and output
formats and so on within the interface as wellrathe training materials and online
help (Shneiderman 1998). Any issues with the ustarfiace will be identified and
noted

Figure 6-1: PIUS Inspection and Testing M ethods

Support and Training, and
End-User and Interviewer Commercial Questionnairg Working Environment
End-User and Evaluator Formal Usability Testing nétionality and Reliability
End-User and Observer Cognitive Walkthrough Fumetity and Reliability
End-User and Evaluator Consistency Inspection Weerfaces

These inspection and testing methods could ideptiffplems or issues that end-users
may have with the new large-scale information syst8uch research may lead to a
further revision of the PIUS framework; this redsamework would essentially
integrate the organisational response mechanisieddiess user satisfaction issues in
the post-implementation phase of ISD project.

6.6 Conclusion

This research study was intended to provide newrdttieal and practical insights into
user satisfaction in the post-implementation phafskrge-scale ISD projects. It is
hoped that the theory and research findings predeirt this thesis can assist
practitioners dealing with critical post-implemeita usability issues as well as
identify the significant components that are regdito create user satisfaction with a
large-scale IS. This is crucial if we are to addré® current problems associated with

usability in the post-implementation phase of ISDjgcts.
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APPENDIX I: Questionnaire used in pilot case study
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Pilot I nter view Guide (Questionnair e)

Section A: (General Background Information)
1. Describe the Information System in place wityinir organisation?

2. Are you a key user of the system?

a. Describe your role?

Section B: (Information Systems Characteristics)
3. Does the system do what it was intended to do?

4. Are there any particular parts of the systemwould change?
5. Describe the following, with regard to your infaation system:
a. User-Interfaces
b. Business Functionality
c. System Reliability
d. Training and Support

Section C: (Post-Implementation Evaluations)
6. What type of evaluation(s) has taken place sineesystem has gone ‘live’?

a. How did this process work?
b. Who is involved? End-Users?

Section D: (Usability Activities)
7. Is creating a ‘usable’ system important to yorganisation?

a. Who ensures the system is easy to use? ... Discuss
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APPENDIX II: Case study 1 interview guide (questiaine)
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Profile of Participation

Company Name:

Interviewee Name;:

Interview ID:

Interviewee Job Title:

Date of Interview:
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INTERVIEW GUIDE (QUESTIONNAIRE)
Section A: General Background Information

1. Describe the information system (IS) in placéhmi your organisation.
2. Are you a key user of the 1S?

a. Describe your role.

Section B: Information Systems Characteristics

1. Does the IS do what it was intended to do?
a. With regard to the IS in question, do you f&ellbusiness functionality
is important to the systems success?
2. Are there any particular parts of the IS you ldathange to make it better?
3. Describe the following, with regard to the ISquestion:
a. User Interface
i. How important is the systems interface to thecess of an 1S?
b. System Reliability
i. How imperative is system reliability to the saes of an IS?
c. Training and Support
i. Are support and training materials importantredjents for the
success of an 1S?

Section C: Usability Activities

1. What are the components that create user ftisstravith a new large-scale
IS?
2. What constitutes aisable’ 1S?

a. How does your company ensure the IS is usable?

Section C: Post-Implementation Evaluations

1. Has the organisation carried out post-implementareviews on the IS to
ensure user satisfaction?
a. To what extent?
b. How did this process work?

c. Whois involved? End-users??
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APPENDIX llI: Case study 2 interview guide (questiaire)
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Profile of Participation (2)

Company Name: ‘

Interviewee Name: |

Interview ID: ‘

Interviewee Job Title: ‘

Date of Interview: \
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INTERVIEW GUIDE (QUESTIONNAIRE 2)

Section A: General Background Information

1. Describe the CATS system that is used for tieepkng within your
organisation.

2. How often would you use this information system?

Section B: Information Systems Characteristics

1. Describe how affective the CATS interface is.
2. Describe the type of support provided with tHeTS system.
a. Extra support was required with the introductdiCATS, why was

this?

Section C: Usability Activities
1. What kind of issues affected the reliabilitytbé CPAC system (internal and

external issues were reported from case study one)

Section D: Post-Implementation Evaluation

1. Is the method of user empowerment an adequateoché ensure a usable
system?
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Waterford Institute of Technology
Waterford, Ireland
TEL: +353-51-302000

WEB: www.wit.ie AN
<<Date >> P i
~e

<<Full Name >>,
<<Job Title >>,
<<Address >>,
<<Address >>,
<<Address >>.

Dear <<First Name>>,

My name is Colman Gantley and | am currently domg Masters in Science at
Waterford Institute of Technology. The focus of mgsearch is to identify various
elements required to create user satisfaction mvahivorking environment.

The results of this study will be extremely usefnl trying to understand why
information systems are so problematic and idenify main usability issues that
surround the difficult post-implementation phase.

| would be immensely grateful if you would assis m this matter by agreeing to meet
with me for an interview.

The duration of the interview would be about onarleind at a time convenient to you.
A copy of the executive summary will also be pr@ddipon completion, if requested. |
understand that this may be difficult to undertalket | would appreciate it, if you
could give me some of your time.

Any information supplied by you will be treatedstrict confidence and will be used
for academic purposes only. You have the righirsf fefusal: if you want to strike a

line, a paragraph, a section, or the whole intervig eliminate that line, paragraph,
section, or the whole interview. | will record timerview myself.

If you have any questions with regard to this sfydgase do not hesitate to contact me.

Thanking you in advance,
Yours sincerely,

Colman Gantley .

Colman Gantley, Masters by Research Student,
Waterford Institute of Technology,

Cork Road, Waterford.

Mobile: 087 9813907

Email: cgantley@wit.ie
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Company A:

Company A is a world-leading supplier of equipmémt mobile and fixed line

telecommunications networks and offers a wide ranfeelecom and datacom
equipment such as end-to-end solutions and sys#emisservices, which enables
mobile and fixed line networks to transmit voicataland multimedia effectively, fast
and securely. Company A is one of the few compaittes can offer complete
solutions for all major mobile communication stam$a With operations in 140
countries, Company A is a leading global playetha telecom industry and is an

employer of over 56,055 worldwide.
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INFORMED CONSENT FORM

Instructions. To be read out by the researcher before the beggnaf the interview.
* One copy of the form to be left with the interviewe

* A second copy is to be signed by the interviewdekapt by the researcher.

My name is Colman Gantley. | am doing researchaoproject entitled: “An
exploratory study into achieving ultimate usabilitythe post-implementation phase
of a systems development life cycle”.

The attached overview describes what this studgbisut. | am a member of the
Information Systems, Organisational and Learnirf§O(l) Research Group within
Waterford Institute of Technology, Waterford. Thissearch is being conducted
under the supervision of Dr. Larry Stapleton, antee of us can be contacted (see

below) should you have any questions.

Colman Gantley Larry Stapleton

Waterford Institute of Technology Waterford Institute of Technology
Cork Road Cork Road

Waterford Waterford

Phone: 087 9813907 Phone: 051 302100

Email: Istapleton@wit.ie

Email: cgantley@wit.ie

Thank you for agreeing to take part in the projeBefore we start | would like to
emphasise that:

* Your participation is entirely voluntary;

* You are free to refuse to answer any question;

* You are free to withdraw at any time.

The interview will be kept strictly confidential drwill be available only myself.

Excerpts from the interview may be made part offthal research thesis, but these
will be anonymous. The name of your company wallibcluded in an appendix; but
under no circumstances will your name or any idginty characteristics of you or the

organization appear in the thesis.
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Please sign and date this form to show that | head these contents to you.

(Signed)

(Printed)

(Dated)

Please send a report on the results of the respasct:

YES NO (Circle one)

Address for those requesting a research report.

(Interviewer is to keep a signed copy and leave asigmed copy with the

interviewee).

- 140 -



OVERVIEW DETAILING RESEARCH STUDY

An Exploratory Study to Enhance User Satisfaction in the Post-Implementation
Phase of a Systems Development Life Cycle

Researcher: Colman Gantley
Institute: Waterford Institute of Technology

Background on Resear ch Project:

This research project is looking at the post-imm@atation and usability concerns that
occur with the introduction of a new informatiorssym. This research is also looking
at who are the key individuals involved during thesitical stages of the systems

development life cycle.

Focus of the Interview:
1. To identify and classify the post-implementatioti\aties.
2. To identify appropriate usability elements thatréguired for a successful

information system.
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