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ABSTRACT

For years software developers have struggled iir #tempts to deliver high quality and
successful software products. A survey was conduat€anada to assess the main determinants
of information systems (IS) quality and success $trvey confirmed the notion that developer
skills and contribution had the greatest impactimiormation systems quality, over process
maturity and the application of the latest techggloThe survey also discovered that user
perception had a greater impact on IS successmpanson to IS quality. In an attempt to gain
deeper insights into the state of IS quality anttess in Canada, interviews were conducted with
Canadian software developers. The interviews rede#that organization climate such as top
management support, the social interactions andrdigs among project team members and the
structural analysis of the industry are other fectehich can influence the quality and success of
the delivered software product. These insightpfliad during the development and delivery of
information systems can enhance the likelihoodrofipcing high quality and successful software
products and increase the competitiveness of firese

Keywords: Canada, information systems quality, informatiorstegns success, organization
climate, process maturity

1. INTRODUCTION

Millions of dollars are being invested by firmsiiformation systems in an effort to gain
a competitive advantage (Kamel, Rateb and EI-Tag0l09; Qureshi, 2009). However, the
expected benefits of these investments are notgbe#alized because for years software
developers have struggled in their attempts tovdelhigh quality software products with the
requisite features and functionalities (Bulato\2011; Laporte and O’Connor, 2016; Luftman
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and Ben-2vi, 2010). The aggregate failure rateheseé information systems projects (challenged
and failed) is 71% (Hastie and Wojewoda 2015).

It is widely accepted in the IS community that thare three main factors that influence
the quality of software products. These are pedpldinology and process maturity (Espinosa-
Curiel, Rodriguez-Jacobo, and Fernandez-Zepedd&; Zodrla and Lin, 2010; Niazi, 2012). The
people involved (developers and users) in the dgwveént and use of the software, the
technology used in the developmental process, hadaturity of the software development
process can impact the quality of the delivereddpet. Maturity in this study is defined as the
degree to which the process is defined, managedsuned and continually improved (Dooley,
Subra and Anderson, 2001).

It is believed that careful analysis of the delw@rocess is the most influential of the
three factors (process, people and technologypstquality (Humphrey 1989, SEI 2010). This
view has led to the birth and popularity of softer@arocess improvement (SPI) programs. As a
result, many software development firms have adb@fel programs in an attempt to overcome
the problem of the delivery of low quality softwgreoducts and seek to produce higher quality
products. Scholars have posited the benefits of @&jrams, which include reduced project
cycle time, reduced developmental cost, improveaff gproductivity, improved customer
satisfaction, and improved software quality (Krishrand Keller, 1999; Niazi and Babar, 2009;
Sulayman, Urquhart, Mendes and Seidel, 2012; Da0h6; Laporte and O’Connor, 2016). It is
argued that the development and delivery of highlityusoftware products can enhance the
success rate of information systems projects, dsageincrease the competitiveness of these
firms (Kamel et al., 2009; Qureshi, 2009).

However, despite the stated benefits, the uptal&Pbiprograms is low (Staples, Niazi et
al. 2007, Laporte and O'Connor 2016) because tpementation of these programs is believed
to be costly, time consuming, disruptive and buceatic (Niazi, Babar and Verner, 2010;
Laporte and O’'Connor, 2016). However, quite regerthnada has experienced significant
growth in information and communication technoldtfyT) opportunities (Mignone and Henley
2009). This growth is expected to have a positimpact on socioeconomic development in the
country (Mignone and Henley 2009).

The objective of this study was to ascertain thexwei of Canadian software developers
about the state of information systems quality suctess in Canada. A mixed method approach
was taken in this study. Firstly, a survey was cmbed to assess the determinants of IS quality
and IS success. Figure 1 outlines the researchlmbtiee survey, in which five hypotheses are
highlighted. Secondly, upon completion of the syraad its findings, the researchers conducted
interviews with Canadian software developers tedam deeper insights regarding the survey
results. Effectively, the interviews sought answerthe following research questions:

1. What are the views of Canadian software developegarding the factors with the
greatest impact on IS quality?

2. What are the views of Canadian software developegsrding the factors with the
greatest impact on IS success?
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Figure 1. The Research Model.

The insights gained from this study can enhancéikbbhood of producing high quality
and successful software products and increase tmepetitiveness of Canadian software
development firms.

2. LITERATURE REVIEW

Firms have been investing millions of dollars irformation systems in an effort to
support business functions and gain a competitivamrtage (Jeong and Yoon 2016). However,
the expected benefits of implementing informatigrstems such as increased competitive
advantage have been elusive largely because tbenafion systems lack the requisite features
and functionalities (Duggan 2006). The failure rafeinformation systems projects currently
stands at 71% (Hastie and Wojewoda 2015). A fgiegject is one that is cancelled prior to
completion or delivered and never used (Standigiu@gr2013).

In an effort to increase the delivery of high qtyaéind more successful software products
many firms have adopted SPI programs. There isithien that the faithful application of SPI
programs can reduce the reliance on individual progect team members’ heroics for quality
outcomes (Duggan 2006). These programs establisbegs repeatability and predictability
which can manifest themselves in the delivery ghkguality software products. This increases
the competitiveness of these firms, which by extensncreases the probability of winning
contracts in the global market (Niazi, Babar eR8L0, Sulayman, Urquhart et al. 2012).
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Firms want to grow and develop, especially in a petitive industry like the software
development market. Such growth and developmentbeamachieved with the acquisition of
resources (DiMaggio and Powell, 1983). SPI is vigves a resource which can provide a
competitive advantage (Ilversen and Ngwenyama, 280Byman et al., 2012). The tenet of the
institutional theory of organizational growth refeio developing value-creation skills and the
desire by firms to be similar. The theory studiesvlorganizations can increase their ability and
survive in a competitive environment by satisfyithgir stakeholders (DiMaggio and Powell
1983). Firms seek to become more alike and fitai@ industry by following the leader and
conforming to the rules and the prevailing pradicethe industry (DiMaggio and Powell 1983).
The theory explores the processes by which stresturules, norms and practices become
established in the industry.

SPI programs are a set of established practicésftfidlowed can advance firms along
with a process maturity continuum (Paulk et al99)9 There are five maturity levels with level
1 described as chaotic because there are no sbtedblpractices, but at level 2 there are a
number of established project management pradii@sequirements management and project
planning. Level 3 seeks to introduce some orgaioizat practices like organizational training
and risk management. Level 4 institutes key perémoe indicators like organizational process
performance to assess how well the firm is dointhenarea of process improvement. At level 5
the practices are documented, understood, followsehsured and institutionalized and so a
culture of continuous improvement is created. Téudture lends itself to practices such as
organizational innovation and deployment in whigwrand better ways are created in software
development. Firms must be assessed at level alamek to win global contracts (Niazi, Babar
et al. 2010), especially US Defence projects.

It is for this reason that firms seek to mimic thest practices of industry leaders, or
recruit employees from their competitor who posstss requisite programming, business
analysis and/or project management skills. Softvaneeloper retention has been a problem in
many organizations for years (Westlund and Hann@®82 When knowledgeable developers
resign, they leave with critical knowledge of bwesia processes, policies, procedures and
practices that are essential in maintaining a cdithgeadvantage (Westlund and Hannon 2008).
In response, some firms gain the tacit knowledgeesily recruited employees, while others lose
critical and valuable know-how. Such employee tuetocan create a scarcity of good and
qualified software developers in some firms. Codplath this scarcity is the notion that 67% of
firms who attempt to adopt SPI programs usuallyndba the effort before realizing its potential
benefits (Krasner 2001). This is so because thelemmgntation of SPI programs require
considerable investments in people, time and firmesources (Ngwenyama and Norbjerg
2010, Pino, Pardo et al. 2010). The strategiedopting the best practices of industry leaders
and recruiting knowledgeable employees from corstiare described as mimetic and
normative isomorphism in the institutional theo8uch strategies can allow firms to not only
survive in a very competitive industry but alsatove.

3. METHODOLOGY
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A pre-test of the survey instrument was conducteth \geventeen IS researchers,
research methodologists and graduate IS studentfanmaica and Trinidad. Feedback was
provided in terms of time to complete the surveyl dhe identification of ambiguous or
compounded questions. Adjustments were made teuthvey instrument based on the feedback.
The survey items were anchored on a 7-point Likgyé scale, with (1) being strongly disagree
and (7) being strongly agree.

For the real survey, email invitations were ser4d potential respondents. Respondents
were selected from a sample frame that was develbpehe researchers through the Canadian
Company Capabilities Database, as well as pergefaials. The unit of analysis was software
development project. A total of sixty-one (61) respes were collected, but six were incomplete
and had to be discarded. As a result, only 55 resgwere analyzed. This gave a 16% response
rate.

The profile of the fifty-five respondents in thergely included 44 males and 11 females.
They were chief information officers (ClOs), anatygprogrammers, developers, administrators
and project managers. 22% of the respondents wi€s &nhd the average years of service in the
software industry were 15.2 years. The profile epondents could be considered somewhat
skewed towards the more senior personnel in terimtsievarchy and years of service in the
software industry.

On the other hand, telephone interviews, face-te-fte visits and email communication
were used to collect the data for the interviewsisess. The focus of these interviews was
software developers/project managers’ views regagrthe rationale for the survey findings. A
total of 64 invitations were sent, but only 25 mtews were conducted. This gave a 30%
response rate. Participants included 23 male dechale Canadian software developers working
in the cities of Toronto, Ottawa and Montreal. Ténegies were selected based on proximity and
convenience to the researcher. The majority optréicipants were software developers and the
majority of them were holders of bachelor degr@d® results of the survey and the interviews
are set out below.

4. FINDINGS AND DISCUSSION
The Survey:

Partial least squares (PLS), a popular SEM teclenigas used as the statistical tool to
evaluate both the measurement and structural modets the bootstrap re-sampling method
(500 re-samples) was used to determine the patifisance of the structural model. PLS-Graph
was selected for this study based on its abilithandle small sample sizes (Chin 2010). In
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addition, PLS has embedded measures that repatieoreliability and validity of the survey
items. In its output reports, PLS provides measstesh as factor loadings, average variance
extracted and composite reliability.

In evaluating the measurement model both religbditd validity were established. The
composite reliability readings ranged from 0.8240:981, which is above the acceptable
threshold of 0.70 (Chin 2010). In addition, the ragee variance extracted (AVE) score ranged
from 0.610 — 0.944, which is above the acceptdbkeshold of 0.50 (Fornell and Larcker 1981).

The results of the analysis of the structural madel shown in Table 1 and Figure 2.
Table 1 outlines the loadings of the second ordmiables, which are all above the 0.70
threshold. Figure 2 shows the results of the fiyeatheses. All hypotheses were significant with
people, process maturity and technology explaird6go of the variance in IS quality and
perception and IS quality explaining 78% of theiasace in IS success.

The participants in the interviews were shown tésults of the survey and asked to
comment on the findings. Appendix A provides furtbetails regarding the interview questions
and other information that was provided to fadiétthe discussion such as definitions.

@ Ho PERCEPTION
0.471%% H4

PROCESS 0.268** R _H5 K
MATURITY H1 0.320%**

R*=0.760 R=0781
(reemorony

Figure 2. The Hypothesized Model.
Notee **p < 0.001 *p <0.05

0.245**
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Table 1.Loadings of 2 Order Variables.

Construct

Process Maturity

People

Technology

Information
Systems Quality

Perception

Information
Systems Success

The Interview:
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Indicator Variable

RSK (4)
TS (3)
oT (3)

RM (4)

IPM (3)
PP (5)
OPD (3)
OPF (3)
PMC (4)
VV (4)
CON (3)
PMS (4)
SDS (3)
TT (2)

TE (2)

MA (3)
REL (3)
EFF (2)
FUN (3)
USA (3)
PU (3)
PEU (3)
SysUse (3)
BusVal (3)

Description

Risk Management
Technical Solution
Organization Training

Requirements Management +
Requirements Development

Integrated Project Management
Project Planning

Organization Process Definition
Organization Process Focus
Project Monitoring and Control
Verification + Validation
Contribution

Project Management Skills
Systems Development Skills
Technology Tools

Technology Efficiency
Maintainability

Reliability

Efficiency

Functionality

Usability

Perceived Usefulness
Perceived Ease of Use

System Use

Business Value

www.jistem.fea.usp.br

(ec) R

Loadings

0.8526
0.9411
0.7346

0.8745

0.8289
0.9151
0.7300
0.6585
0.9059
0.8685
0.9104
0.8991
0.9327
0.9732
0.9771
0.8393
0.8655
0.8351
0.8566
0.8021
0.9466
0.9313
0.9120
0.9379
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The responses to question #1 which seeks to explampeople skills and contribution
had the greatest impact on information systemsityuaver technology and process maturity in
Canada are as follows:

The majority of the respondents believed that hunmasource skills, effective
communication and decision making abilities aldmg project life cycle are the main factors that
contribute to the delivery of high quality softwgyeducts. It was stated that people bring their
skills set, knowledge and experience in the devatpgal process. There is the notion that the
ability and freedom to clearly articulate what égjuired and what should be delivered is critical
in developing high quality software. One respondgated, "what is important is developer skill
in software development to implement correctly gradform the verification and validation
function.” Furthermore, it is believed that knodde sharing among project team members is
more important than the adoption of the latestrietdgy and the maturity of the developmental
process. The result of a recent study showed thatlsfactors like cultural barriers, user
rejection and resistance to change are more irtfalethan technical and cost factors in the
successful implementation of IS projects (Merlorr@#ro et al. 2016).

It was said that if developers have good peoplésskhen they can understand and
develop effective solutions, and this would be eetd in the quality of the software they
produce. In other words, the success of thesegisofiepends on the efficiency and effectiveness
of people (developers, programmers and project gemsaskills and contribution. It was stated
by one respondent that in Canada, project team mesmdre willing to contribute and take
responsibility for the development and deliveryhajh quality software products. It was pointed
out those persons who can interpret both the ways$eichnology can be used and understand the
needs of the client, will be able to produce betésults at the end of the project. It is believed
that good people tend to find their own undocuneni@ols and processes to maximize
productivity during system development in a verynpetitive industry.

In terms of question #2 which seeks to addres§iritiang that technology had the lowest
impact on information systems quality in Canada.

A large majority of the respondents believed tl&hhology is a secondary tool which
could be useless in improving quality without ihggnt human interpretation and application.
There is the expressed feeling that most softwaxeeldpment firms in Canada, a developed
country, can afford the latest technology. Henterdé should be no wide variation in the
adoption of the latest technology by these firm€amada. Furthermore, it is felt that individuals
can easily learn how to navigate and utilize thestatechnology because such knowledge is
explicit. As a result, the acquisition and utilipat of the latest technology does not necessarily
lead to competitive advantage. On the other haedple knowledge in some cases can be tacit
and as such can create an advantage as some fighisfimd it difficult to capture or imitate this
knowledge.

In responding to question #3 about why the variaegplained by people, process
maturity and technology on information systems iyiR*] was 0.760 or 76%, the responses
are:
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The R-square could be considered high, but this edignment with the literature which
states that people, process maturity and technodmgythe main determinants of information
systems quality. However, the respondents suggestaednber of other factors which could be
summarized as follows:

* Size of firm

» Size of project

* User-community size

* Top management support

» Strength of the social interaction among projecininers
* Project team dynamics

* Organization climate and culture

» The structural analysis and dynamics of the ingustexistence of a dominant leader or
players of similar size, type of firm (in-house dmpment, for sale), level of
competition, time to market, bargaining power aémis/users, demand for new products,
demand for quality products by clients/users, $acemds, regulatory changes, etc.

Some of the above factors could be classified asraovariables, some as mediating
variables, while others may be seen as moderaéinighles in the research design.

Amidst these factors, the majority of respondemteled that the urgency to complete
projects could affect the quality of the delivessftware. The desire to meet stringent deadlines
could result in little or no testing being conduktevhich can result in the development and
delivery of poor quality software products. In aduh, the sales cycle of emerging software for
firms who develop software for sale, as well ag cogting measures could also impact quality.
However, it is felt that these factors could be imed because in general firms seek to become
similar by adopting the best practices in the itqusr those of very successful firms in the
industry.

Question #4 explored why perception had a greabepact on information systems
success than information systems quality in Canada.

There are instances where high quality softwarenateutilized by users because of the
perception of users regarding its usefulness, efagse or its potential to reduce or replace their
role and significance in the firm. The majority tbe respondents felt that no matter how high
developers rate the quality of the delivered saféywaquality is relative to the users’
requirements, desires and preferences. This view fuidher expressed by some respondents
who stated that image is very important to manyrais€he majority of users gravitate to
software products that are functional, user-frigndith an excellent user interface, and not
necessarily the best system because in most casesdo not understand the technical shortfalls
that might exist in a software product. The veafion and validation procedures which are
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conducted to ensure quality can be easily misubolmidy users of the system. It was suggested
that the user community needs to participate indésgn and development of the system more
closely in an effort to reduce misunderstanding lasden the likelihood of software defects.

Question #5 looked at the fact that the variangelared by perception and IS quality
on IS success was 0.781 or 78%.

An R? of 0.781 means that perception and informationesys quality explains 78% of
the variance in information systems success. Therdactors that could be considered in this
study would explain 22% of the variance. To thisl,eihe respondents suggested the following
factors as antecedents to IS success:

* Top management support
* Technical support
* Management of customer expectations

Both technical support and the management of cuastexpectations could be viewed as
moderating variables for IS success. As a reshésd two variables could be incorporated
between IS quality and IS success in the reviseglreh model. In addition to the factors above,
the respondents made reference to developers’ vetucation, training, and experience as
additional indicator variables for the ‘People’ stmict. These factors are relevant because it is
stated that software quality assurance and softpareess improvement courses are taught in
many Canadian universities (Laporte and O'Conndi6R0However, it is proposed that these
indicator variables be considered in future studigl a larger sample size.

Question #6 sought answers to the question reggrdify the loading on ‘Organization
Process Focus’ was below the 0.700 threshold.

The definition of organization process focus (OHB) plans to deploy process
improvements based on a thorough understandinch®fstrengths and weaknesses of the
organization’s software development processes (&HIO). Based on this definition, most
respondents believed that some firms might exergs®rity shift from established
developmental practices and routines to tryingebthge software product as quickly as possible
to the market because it is felt that less focugstablished routines can speed up the delivery
process. In other words, firms will sacrifice presematurity practices in an effort to improve
their responsiveness to time-to-market. Time-tokatis a critical performance measure in the
software industry (Jeong and Yoon 2016). One redgainwent as far as saying that “too much
process kills innovation” In addition, it was féftat OPF is a high level organizational practice
and not a project management level practice. Propanagement practices are believed to have
a more direct impact on software quality.

In general, there is a reluctance by employeesdtiptanew practices whether at the
project management or organizational levels. Thisoupled with the fact that there is a lack of
understanding by some top executives regarding whaequired in implementing process
improvement programs. Furthermore, many top exeesitare more focused on the bottom line
rather than process improvement.
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The final question (question #7) was open-ended ask@d respondents to reflect and
share any observations or insights which they gaeddrom the study.

The study supports the notion that software prodegsrovement (SPI) program
positively impacts IS quality and IS success. Hosvewa reasonable balance is needed among
people, process maturity, technology and user paore because all factors have a positive
impact on IS quality and IS success. In an efforbé successful firms must create a culture of
knowledge sharing. It is believed that this isiatihle because most Canadian firms place a lot
of emphasis on training and development. A finahowent by one respondent is that (1) age of
the firm, (2) maturity of the firm and (3) size thie firm could be used as control variables in an
attempt to increase the richness of the findings.

Based on the views of Canadian developers thialinlesearch model was extended and a
revised IS quality and success model is being megdo the IS community as shown in Figure
3. A fourth construct called ‘Organization climaig’added to the proposed research model, with
its indicator variables being industry dynamicgntedynamics and top management support. As
a result, the key determinants of IS quality aredpg@roposed to be people, process maturity,
technology and organization climate. In additiomchinology support and expectation
management are being proposed as moderating \@sibbtween IS quality and IS success. It is
hoped that this proposed research model will biglatdd in future studies.

| Risk Management | | Contribution | | Technological Tools | | Perceived Ease of Use |

Proj Mgt Skills

Sys Dev Skills

| Technical Solution Technology | Perceived Usefulness |

Efficiency
User
Perception

Organization Training

Requirement Management
+ Requirement
Development

Technology

Integrated Project
Management

Process
Maturity

IS Quality
Project Planning
Organization Process —
initi N iciency
Deiintion [ ey ]
Climate i

Organization Process Usability

Focus | Reliability
Project Monitolring and Industry Dynamics Technical Support &

Contro f

| Team Dynamics | Maintainability Expectation

Verification + Validation Management

| Top Management Support |

Figure 3. The Revised Research Model.
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5. CONCLUSION

The study confirmed the notion that people, processurity and technology are key
determinants of IS quality and also that user geice and IS quality are key determinants of IS
success. More specifically, the survey discovehad tleveloper skills and contribution had the
greatest impact on information systems quality,r grecess maturity and the application of the
latest technology. It is believed that the abibfydevelopers and users to clearly articulate what
is required and what should be delivered is clitica developing high quality software.
Technology is believed to be a secondary tool whken be acquired by most Canadian software
development firms. Hence, it is the human integireh and application that matters in software
development. This human resource is even more itaupomn light of the fact that some of the
knowledge that developers possess is tacit and esswt difficult to codify and express
explicitly. In response to this challenge, somenfirrecruit knowledgeable developers from their
competitors. This strategy is described as norraasemorphism in the institutional theory and
if applied correctly, can allow firms to strive tead of merely survive.

The survey also discovered that user perceptionahgteater impact on IS success in
comparison to 1S quality. This discovery is coresistwith the literature as it is posited that many
technically sound and high-quality software produate not being used (Newman and Robey,
1992). Adoption and utilization of software produare dependent on the perception of users of
its usefulness, ease of use and value-adding dapaliuggan 2006). It can be argued that
software usage is a key measure to assess infomeststems success.

On the other hand, the interviews conducted byréisearchers revealed that organization
climate such as top management support, the smtexhctions and dynamics among project
team members and the structural analysis of thesing are other factors which can influence
the quality and success of the delivered softwaoelyct. These insights if applied during the
development and delivery of information systems eahance the likelihood of producing high
guality and successful software products and irserdlae competitiveness of these firms.

In addition, based on the views of Canadian dewphe research model was extended
and a revised IS quality and success model is h@iogosed to the IS community. It is hoped
that future studies will validate the proposed niotlés suggested that age of firm, the maturity
of firm and firm size be used as control variabtekiture research to increase the richness of the
findings.
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APPENDIX A — Interview Questions on IS Quality andSuccess
Dear Respondent,

| would appreciate your assistance in respondinght questions below regarding the
findings of our 2013 survey on information systeguslity and success in Canadian software
development firms. The study found that:

» People skills and people contribution had the gtatmpact on IS quality
» User perception and IS quality impacted IS success.
Attached overleaf are more detailed findings, akb agethe definition of key terms.

1. Why do you think that people skills and contribatibad the greatest impact on
information systems (IS) quality over technologyl gmocess maturity in Canada?

2. Why do you think that technology had the lowest actpon information systems
(1S) quality in Canada?

3. The variance explained by people, process mataritiytechnology on information
systems (IS) quality [R2] is 0.760; What other émstcould impact IS quality in
Canada?

4. Why do you think that perception had a greater ichpa information systems (IS)
success over information systems (1S) quality in&&a?
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5. The variance explained by perception and IS qualityS success is 0.781; What
other factors could impact IS success in Canada?

6. Why do you think the loading on ‘Organization pregd¢ocus’ was below the 0.700
threshold?

7. What other observations or insights haverpade regarding this study?

Thank you for taking the time to respond to thesenterview questions

............ Survey findings are overleaf
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DEFINITION OF TERMS

Information systems (1S) quality:

System that reliably produces required features$ #ma relatively easy to access and use
(Duggan, 2003). These features include functiopatitaintainability, reliability, usability and
efficiency.

DEFINITION OF PROCESS MATURITY PRACTICES (Source: Zubrow et al., 1994)

Practices

Risk Management (RSKM) is about identifying potential problems beforeyttoecur so that
risk management activities can be planned andpataction as needed

Technical Solution (TS)is about designing, developing and implementiniyitsms to user
requirements

Organization Training (OT) is about developing the skills and knowledge @ijgxt personnel
so they can perform their roles effectively andceghtly

Requirements Management + Requirements Developme(RM+RD) are about analysing and
producing the system requirements and managingm@strequirements

Integrated Project Management (IPM) is about managing the project in a manner thaigisri
team members together in a coordinated manner

Project Planning (PP)establishes and maintains the plans that defijegractivities

Organization Process Definition (OPD)is to develop and maintain a usable set of so&war
process assets that improve process performanggssgarojects

Organization Process Focus (OPFplans, implements and deploys process improvesnent
based on a thorough understanding of the strengtits weaknesses of the organization’s
software development processes

Project Monitoring and Control (PMC) provides an understanding of the project’s pragses
that appropriate corrective actions can be takemnwthe project’'s performance deviates
significantly from the plan

Verification + Validation (VV) describes the steps taken to ensure that theitestiare
performed in compliance with processes such agwsyiaudits and software quality assurance,
as well as checking that the software process pexldhe intended results such as formal
walkthroughs and inspections

JISTEM, Brazl Vol. 14, No. 1, Jan/Apr., 2017pp. 3 -20 www.jistem.fea.usp.br () EXEEEEE



