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ABSTRACT

Software methodologies provide guidelines for the development of software applications.
Studies reveal that customer interaction in the software development process improves the
chances that software applications will meet customers’ needs. Despite a number of software
methodologies introduced and a comparison of these methodologies, there is a dearth of studies
that empirically investigate customer interaction between these software methodologies within
the Namibian context. The purpose of this study was to examine the differences in customer
interaction between software methodologies deployed in Namibian software firms. The study
adopted a qualitative, case study approach. Data was collected through standardized, open-
ended interviews. The findings show that the methodologies deployed in Namibian software
firms include the waterfall model, Scrum, iterative model, eXtreme Programming (XP), and
rapid application development (RAD). The findings also reveal that although there was in-
depth customer interaction in Scrum, the iterative model, XP and RAD, customer interaction
in the software development process could also be challenging. The findings provide useful
insights in software methodologies deployed in Namibian software firms and the experience
within the Namibian context. An implication for software project managers and software
developers is that customer interaction should be properly managed to ensure that the software
methodologies for improving software development processes are effectively deployed.

Keywords: Waterfall model, Scrum, iterative model, eXtreme Programming, rapid
application development, Namibia.

1. INTRODUCTION

Software organisations deploy different software methodologies in the software development
process, selected by software teams based on a variety of reasons (Young, 2013). While
different software development methodologies have emerged, each with its own strengths and
weaknesses (Bassil, 2012), agile methodologies emphasise customer interaction in the software
development process (Williams & Cockburn, 2003). In agile methodologies, the emphasis is
on developers that closely interact with customers in the software development process
(Williams & Cockburn, 2003). Agile software methodologies have been widely adopted by
developers after its introduction in 2001, with eXtreme Programming (XP) and Scrum being
the most popular agile software methodologies (Dingsgyr et al., 2012). The involvement of
customers in the development process ensures that software applications perform according to
customers’ expectations.

Software methodologies are an important aspect in software development companies.
Maddison (1984) defines a methodology as a “recommended collection of philosophies,
phases, procedures, rules, techniques, tools, documentation, management, and training for
developers of information systems”. Hence, understanding the differences in customer
interaction between software methodologies is not only important to the software team but also
important for improving software processes. Researchers have elaborated on customer
interaction in the requirements gathering phase of the software development process (Keil &
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Carmel, 1995; Saiedian & Dale, 2000). Customer interaction in software development has been
well documented (Keil & Carmel, 1995; Fogelstrom et al., 2010). Studies elaborating on the
reasons for inconsistencies and reduced customer interaction in a software development project
have also been well documented (Lohan et al., 2011; Akinnuwesi et al., 2013; Safwan et al.,
2013). Furthermore, various studies have emphasised the effects of customer interaction in
software projects where agile software methodologies have been adopted (Grisham & Perry;
2005; Dyba & Dingsgyr, 2008; Wang et al., 2008; Lohan et al., 2011). Different studies have
compared the different software methodologies available. For example, Awad (2005),
Moniruzzaman & Hossain (2013), and Javanmard & Allan (2015) have compared agile and
traditional software methodologies. A study by Munassar & Govardhan (2010) compares the
traditional waterfall model, iterative model, v-shaped model, spiral model and XP. A recent
study by Chandra (2015) also compared different software development methodologies.

Despite these studies, there is a dearth of studies empirically comparing customer
interaction between the different software methodologies within the contexts of developing
countries like Namibia. Furthermore, academic literature on software development
methodologies deployed in Namibian software firms is almost non-existent. This study hence
contributes to the meagre literature on software development methodologies focusing on the
Namibian context and seeks to provide empirical findings on the differences in customer
interaction between the software methodologies deployed in Namibian software firms. The
findings of this study are expected to inform software project managers and software
developers on the employment and experience of software methodologies within the Namibian
context.

1.1  Research Objectives
The objectives of this study were:
e To investigate the different software methodologies deployed in Namibian software
firms.
e Toidentify the differences in customer interaction between the software methodologies
deployed in Namibian software firms.

The rest of this article is structured as follows: related work, research methodology, results,
discussion and conclusions.

2. RELATED WORK

Every field of “business” requires customers to make use of goods and services to survive.
There are many definitions for the term “customer”, including Riley’s (2012) definition, which
describes a customer as an individual who benefits from a commodity for which he/she may
have made financial sacrifices. A more detailed definition from the Business Dictionary (2014)
explains that a customer is an individual who decides to use a service after a choice has been
made from various service providers. This definition suggests that an individual benefits from
a commodity after making financial sacrifices, which means the customer has the option to
choose from among several service providers. Hence, service providers have to be competitive
in their service delivery to persuade customers to purchase their product. In the context of
software development, customers should be sufficiently satisfied with a software product to
patronise the same software firm for another project, and this can arguably be achieved when
developers and customers effectively work together.

Customer interaction has not only been discussed in software development contexts
(Humphreys & Grayson, 2008; Wattanakamolchai, 2008; Sun et al., 2010; Hoyer et al., 2010;
Terblanche, 2014). These studies reveal that customer involvement in the production of goods
and services is fundamental to making significant improvements in the product output.
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Customer involvement has been identified as one of the key factors for successful software
projects (Tanner & Willingh, 2014). Wang et al. (2008) indicate that customers become
involved in the process by giving constant feedback to developers and testing each software
release. The current literature also reveals that customer interaction in software development
has been studied in developing contexts. A study by Akinnuwesi et al. (2013) analyses the
factors that inhibit customer involvement in software development projects within the Nigerian
context. Akinnuwesi et al. (2013) explored the level to which end users participate in software
projects. The findings reveal that a lack of computer literacy, age, gender and cultural issues
are among the factors that play an active role in reducing customer involvement in the software
development process.

Furthermore, Safwan et al. (2013) investigated how the agile software methodology is
perceived in Sri Lanka, a developing country. The findings reveal that software development
teams perceive agile methodologies to be useful. However, these software teams experience
challenges when adopting agile methodologies, including the “difficulty of getting everyone in
the team to take responsibilities” (Safwan et al., 2013:6). In addition, Haikin (2013) suggests
that there is a huge potential in applying agile methodologies within information and
communication technologies for development (ICT4D) projects.

Anderson & M¢rch (2013) and Franken et al. (2015) suggest customer involvement
using social media as a mechanism for facilitating customer interaction in the software
development process. However, customer interaction can be achieved through the software
methodologies deployed. Different studies suggest agile methodologies as methodologies that
facilitate customer interaction (Lohan et al., 2011; Sharma et al., 2012). Agile methodologies
include “XP, Scrum, Crystal Clear, Feature Driven Development (FDD), Lean Software
Development, Dynamic System Development Methodology (DSDM) and Kanban”
(Sverrisdottir et al., 2014:258). Customer interaction has been examined in XP contexts
(Grisham & Perry, 2005; Kautz, 2009). However, there are contrasting views on customer
interaction in the utilisation of XP. Some studies point out the challenges of customer
interaction in XP. For example, Grisham & Perry (2005) examined the relationship between
customers and developers in software projects where XP has been adopted. They argue that it
is not always feasible to have customers on site to perform frequent testing of software
applications because this activity is not beneficial to the customer’s organisation, since the
customer has to be situated at the developer site during the course of the project. Similarly,
Koskela & Abrahamsson (2004) also pointed out that in small software projects where agile
methods are used, customers’ time may be underutilised and as a result create a negative effect
overall. Other studies point out the good aspect of customer interaction in XP. For example,
Kautz (2009) presented the result of a case study conducted in a large software project that
utilised XP. The study revealed that customer involvement in the project had a positive impact
on the overall output and it enabled customers to perform active roles in software projects.
Mohammadi et al. (2009) report both the positive and negative aspect of XP, as they point out
that while there is productivity in software projects where customers are involved, there are
also challenges associated with XP, such as customer unavailability and unnecessary customer
changes in requirements.

Furthermore, Wang et al. (2008) identified the problems that may occur when
customers and developers collaborate. These problems include customers not being available
to participate in the development process, customers defining requirements not supported by
the developers and insufficient customer skills for running test cases. Although the study
examined the relationship between customers and developers, it did not explore the level of
customer interaction in the Namibian context.

Customer interaction in Scrum projects is realised through the role of the product owner
(Sverrisdottir et al., 2014). Sverrisdottir et al. (2014) point out that Scrum is not entirely

The Electronic Journal of Information Systems in Developing Countries
www.ejisdc.org


http://www.ejisdc.org/

EJISDC (2016) 77, 1, 1-13 4

practised, as organisations include other approaches to Scrum. However, they suggest that
customers believed that incorporating Scrum into software projects improved the chances of
successfully implementing software projects. Similarly, a study of agile teams in India and
New Zealand by Hoda et al. (2011) reveals that even in agile projects, customers are not deeply
involved in software development.

Besides customer interaction in Scrum software projects, Moe et al. (2010) suggest that
customer interaction is not the only factor that influences a successful project; teamwork among
software developers also plays a role. Hence, Moe et al. (2010) examined teamwork among
developers in a Scrum project, using Dickson and Mcintyre’s teamwork model. They deduced
that management had to be involved to coordinate activities within a software development
team. In agreement with Moe et al. (2010), Grapenthin et al. (2015) suggest that coordination
among software developers is important in the software development process. Grapenthin et
al. (2015) introduce an “interaction room” method in Scrum projects for software team
members to improve mechanisms for identifying pending activities which need to be
implemented before sprints are carried out. The approach seemed to be productive when
applied in a software project.

Studies of the waterfall model reveal that waterfall model mainly emphasise customer
involvement during the requirements-gathering phase of software projects (Hughey, 2009).
Conversely, in agile methodologies, customers should be involved in most stages of the
software development process (Bahta et al., 2012). The current literature implies that customer
interaction is better achieved when agile software methodologies are applied to software
projects. However, there is a limited number of current studies examining the differences in
customer interaction among the different software methodologies specifically in the Namibian
context. This study therefore addresses the gap identified in the current literature.

3. RESEARCH METHODOLOGY

Patton and Cochran (2002) state that qualitative methods are used when a researcher intends to
answer the “what”, “how” or “why” of a phenomenon. Since this study attempts to answer the
research question “what are the differences in software methodologies deployed in Namibian
software firms?” the qualitative method was adopted. The interpretive approach was used to
meet the objectives of the study. This study also adopted a case study approach.

This study was conducted in three software firms in the Khomas region of Namibia. In
line with the agreement between the researchers and the software companies to protect the
identities of the participants, the names of these software companies were codified as
Software_Firm_001, Software Firm_002 and Software Firm_003. These companies were
purposefully selected to include only companies whose major service is “software
development”. Ten participants, consisting of four software project managers and six software
developers, were purposefully selected from these software companies as shown in Table 1.

Table 1: Participants in this Study

Software firms Software project Software developers Total
managers
Software Firm 001 |2 2 4
Software_Firm 002 |1 2 3
Software_Firm_003 |1 2 3
Total n=4 n=6 n=10

Turner (2010) states that standardised, open-ended interviews allow participants to
provide comprehensive answers to interview questions. In an effort to provide comprehensive
answers to the research question, standardised open-ended interview questions were used as
data collection instruments. Each participant was interviewed separately. Each interview
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session lasted approximately for thirty minutes and was recorded and subsequently transcribed.
Notes were also taken during the interview.

4. RESULTS

The findings are categorised and presented under the following headings: software
methodologies deployed; performance and management; challenges and costs. The findings
are presented in subsequent sections.

4.1  Software Methodologies Deployed

Participants from each software firm were asked to identify the different software
methodologies deployed in their software firms. All participants from Software_Firm_001
indicated that they had deployed the waterfall model and Scrum. A software developer from
Software_Firm_001 commented: “Normally, we use the waterfall model, but the Scrum
methodology was introduced to us, so we have adopted it recently in our projects”. A software
project manager from Software_Firm_001 added that “the waterfall model had always been
our style, but since we decided to improve our processes, we have applied Scrum”. All
participants from Software_Firm_002 indicated that they had deployed the waterfall model,
iterative model, XP, Scrum and RAD. A software project manager from Software_Firm_002
stated: “For a long time we have been using the waterfall model, but in recent years we have
adopted other methodologies. As a result of the shortcomings of waterfall, we switched to other
methodologies like the iterative model, extreme programming, Scrum; at a point we used
RAD”. All participants from Software_Firm_003 indicated that they had deployed the waterfall
model, XP and Scrum. A software developer from Software_Firm_003 stated: “We use a
variety of software methodologies when developing software applications, we have used
waterfall, Scrum, extreme programming; we select methodologies based on the type of project
and some other reasons.”

4.2 Performance and Management

Software project managers identified precise planning at the beginning of software projects
when the waterfall model was adopted. A software project manager from Software_Firm_001
indicated that the “time schedule in waterfall methodology can be easily planned because when
I have all the requirements at the beginning of the project, I know exactly how long each
activity should take and I can easily design a time schedule for my team.” In Scrum-related
projects, it was perceived that the use of user stories and customers prioritising activities helped
to improve the software development process. A software developer from Software_Firm_003
indicated: “We know what we are expected to do first when the customer places priorities on
activities”. Scrum is also perceived to be a software methodology that enhances coordination
between software firms and customers’ companies, as a single person who is familiar with the
business processes acts as a customer representative who interacts with the software team. As
explained by a software project manager from Software_Firm_002, “We don’t have to deal
with all the customers or a group of customers; rather we deal with one customer who does the
communication from both ends, that’s quite easy to manage”. Participants from
Software_Firm_002 believed that the customer interaction in the iterative model improved the
overall performance of software development, as no strict requirements were necessary in the
early phases. Participants from Software_Firm_002 also indicated that with the iterative model,
customers had the opportunities to refine changes as needed till the end of the project.
Specifically, a software developer from Software_Firm_002 stated: “The good aspect of the
iterative model is that we don’t explicitly define the requirements at the beginning, but
customers give their inputs later on, it also helps us as developers because we only develop the
aspects the customers want.” Another software developer form Software Firm_002 stated:
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“The iterative model is flexible, it allows changes and we don’t have any expectations at the
beginning, customer interaction in refining the software process makes it a flexible approach.”

The majority of the participants who had adopted XP in their software firms admitted
that the effect on customer interaction on the software development process is that it reduced
the workload of software developers. A project manager from Software Firm_003 stated:
“There is a huge difference, we feel more comfortable using the extreme programming
approach, it has less documentation procedures like the waterfall model. With our
conversations with the customers, we concentrate on the software development itself. | noticed
that my team does not like documenting and the extreme programming approach tries to reduce
this workload for them.”

Participants from Software Firm_002 believed that customer interactions in RAD
facilitate a conducive work environment as formal processes do not have to be followed while
customers continuously give feedback and suggestions. A software developer from
Software_Firm_002 stated: “Software development with RAD is much easier; the constant
interaction with customers doesn’t require you to follow strict formal procedures”.

4.3  Challenges

Time delays in the deployment of software applications were reported in the waterfall model,
iterative, Scrum, XP and RAD. Customer interactions at any stage of the software development
process are time-consuming, as changes are often requested for all software methodologies
identified by software developers. Time delays in the deployment of software applications were
attributed to constant changes in customer requirements. One project manager from
Software_Firm_003 indicated: “Software projects are usually not deployed at the time you
initially thought it would be deployed, because customers want to make changes here and
there.” A software developer from Software_Firm_002 indicated: “Well, there has not been
any time when customers don’t request for change, even if they were present at all stages of
the project and this can slow down the completion of the project”.

Customer-developer arguments were a common concern among software developers
and software project managers. One software project manager from Software_Firm_001 stated:
“It becomes complicated when the software developer and customer are saying two different
things. This happens mostly in the waterfall model, customers have minimum interaction in
the development process, they are usually brought in during requirements gathering and
testing.” A software project manager from Software_Firm_003 indicated: “There are times
software developers don’t understand the point being made by the customer and this could lead
to verbal outbursts.”

In the interviews regarding customer interaction in XP, challenges were related to
frequent customer changes in requirements that could change the entire scope of the project. A
software developer from Software_Firm_002 stated: “When you constantly interact with the
customer or the customer is always there with you, it can also be challenging because they will
always ask for changes and at the end of the day you have a completely different software
application.”

It was also gathered from the interviews that customer interaction in XP and RAD were
challenging as it often affects planning. A software project manager from Software_Firm_002
commented: “Project completion time is not always easy to estimate at the beginning of the
extreme programming and RAD projects, customers tend to change requirements most of the
time and you really can’t estimate what those changes would be at the beginning of the project”.
Another software developer from Software_Firm_003 stated: “XP can be demanding when it
comes to customers refining the software, sometimes they don’t know what they want, every
time they add new things, making frequent changes like that affects your work”.
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4.4  Customer Satisfaction

Participants perceived that customer satisfaction was difficult to achieve through the waterfall
model, as the majority of the participants indicated that customers were available during the
requirements-gathering phase and during the user acceptance testing phase. A software
developer from Software_Firm_001 stated: “Honestly, waterfall is difficult when it comes to
giving customers what they want. Customer interaction is mostly done in the requirements-
gathering phase after the development; the customer is called to test the application. Sometimes
the client still requests changes they did not initially request for, despite them being involved
in the requirements gathering process.” It was often highlighted by participants that Scrum,
XP, the iterative model and RAD achieved greater levels of customer satisfaction because
requirements were adapted as soon as the request was made. A software developer from
Software_Firm_003 stated: “XP is more focused on the customer need, it tries to incorporate
what the users want and at the end of the day, customers get what they want.” A software
project manager from Software_Firm_002 stated: “The iterative model is flexible and at the
end of the software development process, you are sure that customer has exactly what is
needed”. A software developer from Software Firm 002 stated: “To achieve customer
satisfaction, 1 would recommend extreme programming or Scrum and even RAD, the level of
customer interaction is so good that despite the challenges, the customer is happy with what
you have developed.”

45  Costs

The findings from the software firms that participated in the study indicated that the level of
customer interaction in the waterfall model increased costs to both customers and software
firms. A software project manager from Software Firm_001 stated: “When we follow the
waterfall model, we do the requirements first, sign off the requirements stage and move on to
the other stage of the project, we found out that this is a problem because at the later stage of
the project, customers always want to change the scope or change the initial requirements. This
was quite challenging because it was a waste of time and resources on our side since we
invested so much time in the initial requirement-gathering phase and the development phase,
so we charged the customers for this process and sometimes they were not happy.” Participants
indicated costs are much cheaper in software projects that explore XP, Scrum, the iterative
model and RAD, as a result of the level of customer interaction allowed by these
methodologies. A software project manager from Software_Firm_003 stated: “With the
extreme programming approach, our customers have the opportunity to make changes to the
initial prototype, as much as they want, without us spending too much time on the
requirements-gathering phase, either way they are still going to change the requirements.” A
software developer from Software_Firm_002 stated: “RAD to me is much cheaper if you are
looking at cost because customers always give their input and this reduces the chances of
rework at the end of the project”.

5. DISCUSSION
This study investigated the software methodologies deployed in Namibian software firms as
well as the differences in customer interaction with the software methodologies deployed in
Namibian software firms. To the best of the researchers’ knowledge, this is first time such a
study was conducted within the Namibian context. This study also contributes to the body of
literature that investigates customer interaction in software methodologies by empirically
identifying the differences in customer interaction between software methodologies in
Namibian software firms.

The findings revealed that software methodologies deployed in Namibian software
firms include the waterfall model, Scrum, XP, the iterative model and RAD. The findings

The Electronic Journal of Information Systems in Developing Countries
www.ejisdc.org


http://www.ejisdc.org/

EJISDC (2016) 77, 1, 1-13 8

indicate that despite the uptake of different software methodologies, the waterfall model has
been widely used in Namibian software firms. This is in line with other studies which indicate
that the waterfall model is a widely used software methodology (Petersen et al., 2009;
Munassar & Govardhan, 2010; McCormick, 2012). The findings revealed that customer
interaction in the waterfall model, Scrum, the iterative model, XP and RAD cause delays in the
deployment of software applications. This is in contrast with previous studies, which indicate
that agile methodologies provide faster approaches to delivering software projects (Sharma et
al., 2012). This may be attributed to the fact that the other methodologies, apart from the
waterfall, might have been deployed recently in these software firms, taking a while to adopt.
The findings revealed that software developers in Namibia preferred software methodologies
with less formal procedures to software methodologies with formal procedures. Despite the
challenges of the waterfall model, the findings also revealed that early planning was easier with
the waterfall model. This is consistent with previous studies, which indicate that waterfall
facilitates planning before software development (Kumiega & Van Vliet, 2008).

The challenges posed by customer interaction in software development in the waterfall
model, Scrum, XP, the iterative model and RAD as highlighted by the software firms that took
part in this study seem to be consistent with previous studies that reveal customer interaction
may lead to additional challenges in the software development process (Mohammadi et al.,
2009; Grisham & Perry, 2005). In addition, the findings from this study indicate that constant
customer interaction could have a negative impact on planning in XP and RAD.

The findings also revealed that customer satisfaction is easier to achieve through agile
methodologies, which is in line with previous studies which indicate that agile methodologies
facilitate customer satisfaction (Kavitha & Thomas, 2011). Aside from time delays in the
deployment of software applications, challenges were not highlighted for the iterative model
and Scrum, in contrast to previous studies that indicate that getting the customer fully engaged
in the software development process was a challenge in Scrum projects (Cho, 2008). It could
mean that Namibian software firms are comfortable with the iterative model and Scrum.

The findings also indicate that cost was higher when the waterfall model was used. This
is consistent with previous studies which indicate that cost is higher with the waterfall model
(Balaji & Murugaiyan, 2012).

While other studies are congruent with this study that the waterfall model requires
documentation (Balaji & Murugaiyan, 2012; McCormick, 2012), this study furthermore
indicates that software developers in Namibia do not like to document. The differences in
customer interaction are highlighted in Table 2.
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Table 2: Summary of the Differences in Customer Interaction between Software Methodologies

Software Performance and Management Challenges Customer Costs
methodologies Satisfaction
identified
Waterfall Customer interaction in early stages enables Customer interaction may lead to time Lower levels Higher
methodology initial planning delays in the software development process | of customer costs
satisfaction
Customer interaction may also lead to
customer-developer disagreement
Scrum Customer interaction enables planning and Customer interaction may lead to time High levels of | Lower
coordination between customer company and delays in the software development process | customer costs
software firms satisfaction
Extreme Customer interaction reduces workload for Customer interaction may lead to time High levels of | Lower
programming software developers as less documentation is delays in the software development process | customer costs
(XP) required satisfaction
Constant customer interaction may lead to
frequent changes in to software
development
Constant customer interaction may lead to
planning problems as a result of the
flexibility tolerated in this approach
Iterative model | Customer interaction improves overall Customer interaction may lead to time High levels of | Lower
performance of software applications as there is | delays in the software development process | customer costs
flexibility based on continuous customer satisfaction
interaction
Rapid Customer interaction creates a conducive work | Customer interaction may lead to time High levels of | Lower
Application environment for both customers and developers | delays in the software development process | customer costs
Development satisfaction
(RAD) Constant customer interaction may lead to

planning problems as a result of the
flexibility tolerated in this approach
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In addition, the findings of this study reveal that customers are involved in software
development processes, in contrast to previous studies in New Zealand and India where agile
methods have been applied, and customers were not deeply involved in the software
development process (Hoda et al., 2011).

6. CONCLUSIONS

The aim of the study was to identify the different software methodologies deployed in
Namibian software firms and to examine the differences in customer interaction with the
software methodologies deployed in Namibian software firms. The study provides useful
insights in software methodologies deployed in Namibian software firms and highlights the
differences in customer interaction with the different software methodologies. From this study,
it was possible to establish that customer interaction, despite having a positive impact on the
software development process, can also be challenging. The study discovered that customer
interaction in agile methodologies does not always facilitate a faster approach to producing
software. The study further found that customer interaction can affect planning.

From a managerial perspective, the findings suggest that customer interaction should
be properly managed in software development projects to improve software development
processes.

The sample size of three software firms used as case studies may have had an impact
on the result. Furthermore, the selection of one region within the Namibian context
constitutes a major limitation in generalising the findings. For future research, the sample size
should be increased to generalise the findings.
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