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Abstract. Mobile app development has been considered as one of the
fastest growing segments of the software industry both worldwide and
in Saudi Arabia. Due to their pervasiveness, mobile applications call
for consideration of complex and rapidly changing requirements given
the diversity of their environments. Therefore, agile is considered the
most suitable methodology for developing mobile apps. However, little
research has investigated agile adoption in mobile app development in
the real context. Therefore, the purpose of this PhD is to investigate the
factors that have a significant impact on agile adoption in mobile app
development by small and medium-size software organisations in Saudi
Arabia. The expected key contribution of this research will be a deep
insight into agile adoption in mobile app development, and the design
and development of tools and techniques that may support agile adoption
within Saudi context.
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1 Introduction

The aim of this PhD research is to investigate the factors influencing agile adop-
tion in mobile application development sector in Saudi Arabia. Mobile app devel-
opment has been considered as one of the fastest growing segments of the soft-
ware industry both worldwide [1], and in Saudi Arabia [2] with mobile devices
now becoming integral parts of our lives across domains such as health, enter-
tainment, education and marketing. Due to their pervasiveness and ubiquity,
mobile applications call for careful consideration of complex and rapidly chang-
ing requirements given the diversity of the environments of their use in terms of
user experience, user interface, and reception quality [3,4].

Although there have been several studies that concluded that agile is a nat-
ural fit for mobile app development [4–7], there is a need for empirical evidence-
based research that investigates the specific factors (e.g. cultural, technical and
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environmental) that support or challenge the agile adoption in mobile app devel-
opment by small and medium-size software organisations. To the best of the
author’s knowledge, there are no studies about that in Middle Eastern coun-
tries, particularly in Saudi Arabia.

In the following subsections, the research aims and objectives are presented
as well as the research questions. Section 2 briefly summarises the related work.
The research methodology design is provided in Sect. 3, covering a description
of each step of the research process. Section 4 discusses the validity threats. The
last section outlines the current status of my PhD and some future works.

1.1 Research Aims and Objectives

This research aims to investigate the key factors that can either support or
hinder agile adoption in mobile app development by software organisations in
the Kingdom of Saudi Arabia. It is intended that the key research contribution
will be twofold: (1) a deeper insight into agile adoption in Saudi mobile app
development; and (2) the development of tools and techniques that support
agile work in Saudi Arabia. These aims will be achieved through the following
objectives:

1. Review current literature about the adoption of agile, particularly in mobile
app development.

2. Investigate the awareness, current usage, and perception of agile by Saudi
mobile app practitioners through empirical research.

3. Obtain a deeper insight into the factors that may influence agile adoption in
Saudi Arabian mobile app development through empirical research.

4. Design and develop tools and techniques that can support agile adoption in
Saudi Arabia’s mobile app industry.

1.2 Research Questions

The main research questions that motivated this research are:
RQ1. What are the types of factors that support or hinder agile adop-
tion in mobile app development in the context of Saudi Arabian soft-
ware organisations?
The main research question is divided into four sub-research questions:

RQ1.1 What is the state-of-art research in agile adoption in general and partic-
ularly its adoption in mobile app development?
RQ1.2 What is the level of awareness of agile amongst mobile app practitioners
in Saudi Arabia? How is it perceived?
RQ1.3 What are the enabling factors and the challenges of adopting agile in
mobile app development in the context of Saudi Arabia?
RQ1.4 What are the mechanisms (including software tools and techniques) that
can support agile adoption in Saudi Arabian mobile app development?
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2 Related Work

2.1 Agile Software Development Adoption

It is important to investigate the facilitating factors and the challenges related
to the adoption of agile principles and practices in developing software projects.
This is because such understanding will help determine to what extent agile can
be adopted and how it influences the success of projects. In this regard, scholars
have advocated that the suitability of agile adoption by software organisations
depends on the practitioners’cultural background, hence, agile is dependent on
several human factors [8,9]. Studies have found that practitioners’ culture, com-
munication, skills and experiences are considered as the most important factors
that influence the adoption of agile [10,11]. Furthermore, organisational aspects
are considered as one of the most significant aspects of agile adoption [9,11].
On the other hand, Chow and Cao [8] argued that besides the importance of
organisational and people aspects, technical factors have a significant impact on
agile adoption, including the agile software techniques and delivery strategies.

All of the studies mentioned above advocate that the practice of agile is
mainly influenced by human factors. This means that people or organisations
in different countries practice agile differently according to their cultural differ-
ences. Therefore, this research will investigate the factors identified in previous
studies to determine whether they can be considered as the main aspects affect-
ing the adoption of agile in Saudi mobile app development. Although there are
numerous studies that focused on identifying the factors influencing agile adop-
tion [10,12,13], there is a lack of studies on the adoption of agile in Middle
Eastern countries, particularly its adoption in mobile app development in Saudi
Arabia. With regards to investigating agile adoption in mobile app development,
several studies have focused on identifying the benefits and challenges of the
adoption and discussing the proposed agile-based mobile methodologies such as
Mobile-D [5,6]. However, these studies did not investigate the factors influencing
agile adoption in mobile app development.

2.2 Agile Awareness and Perceptions

The initial step in investigating the factors influencing agile adoption by soft-
ware organizations is to examine practitioners’ awareness and perceptions of
agile. Several research efforts about this topic, however, most of these studies
were conducted in developed countries such as [14–16] and only a handful were
conducted in the context of developing countries such as Brazil [17], Paraguay
[18] and India [19]. Unfortunately, none of these studies is focused on agile per-
ceptions and usage in mobile app development in the Middle Eastern countries,
especially Saudi Arabia. In the context of Saudi Arabia, Bin-Hezam et al. [20]
studied to what extent agile has been adopted by SMEs in Saudi Arabia. This
study was applied to different enterprises (i.e. technical and non-technical) and
did not target mobile software organisations.
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Some existing research examined the awareness and perception on a global
scale. An example is the work of Begel and Nagappen [14] who investigated
that among Microsoft employees. On the other hand, even though this study
was considered global because the data was collected from three continents (i.e.
North America, Asia and Europe), it only concentrated on one company that has
similar aspects across the world. Therefore, to the best of the author’s knowledge,
there has been no study about the level of awareness among Saudi mobile app
developers towards agile, the reasons for agile adoption and non-adoption from
their point of view, their perceptions towards agile methods and the tools and
techniques used to support their agile teams and their limitations.

3 Research Methodology

The design of this research will be explorative and inspired by interdisciplinary
research framework [21], which is agile, people-focused and reflective. Using an
agile approach in managing our PhD research will help us move forward quickly
and reflectively through the research process. Hence, the results from each study
will be used to inform and shape the subsequent studies of the research.

3.1 Empirical Investigation Design

This research is divided into three cycles, which are explained below and sum-
marised in Fig. 1. Each cycle will last for 7–9 months and involves three iterative
stages (i.e. plan, act and reflect). In each cycle, there are several sprints each of
which will last for 2–4 weeks.

Fig. 1. Research cycles

The First Cycle: Formative and Piloting. This cycle aims to study the
current related work and to understand the current usage and perception of
agile in Saudi Arabia. Expert interviews will be conducted to take the experts’
viewpoint about the perception of agile and take their opinions before designing
next studies. In addition, a survey questionnaire will be conducted to identify
the awareness and perception of software development in general, particularly
agile among Saudi mobile app developers who either adopt or do not adopt agile
methods.
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The Second Cycle: Design and Development. This cycle aims to conduct
in-depth investigation to obtain a deep insight into the key factors that may
influence agile adoption in Saudi mobile app development and the tools and
techniques used. This investigation will be achieved through three data collection
methods (i.e. interviews, observation and a focus group). The results of each
activity will be used to inform and shape the next one. In addition, a prototype
of tools or techniques that can support agile team within Saudi context will be
designed and developed. If there are certain tools and techniques that widely
acceptable in agile in western context, but may not be suitable in Saudi context,
we will investigate what mechanisms could support the outcome of these tools
and techniques in Saudi context.

The Third Cycle: Analysis and Evaluation. This cycle aims to analyse and
evaluate the factors and tools, as well as to conclude the writing up of the thesis.
A questionnaire will be utilised in this study to analyse the relationships between
variables with a statistical technique (i.e. Factor Analysis). In terms of the tools
and techniques developed, they will be evaluated based on the interviews with
the agile team members who will use them.

3.2 Data Analysis

The data collected from the quantitative methods will be analysed using a sta-
tistical software (i.e. SPSS). This will determine the relationships and trends
in the data and illustrate them through graphs and cross-tabulated formats. In
addition, Factor Analysis (FA) will be used to analyse the relationships between
variables [22]. With regards to the data collected from qualitative methods,
NVivo software will be used for organising and coding the data. In addition,
the data will be subjected to the approach of thematic analysis that helps in
developing themes and patterns from the data collected [23].

4 Validity Threats and Control

The validity threats are discussed in this research to explain how to reduce these
threats. Using the empirical research method, I will reduce my bias by apply-
ing mixed research methods as different data collection methods will be used. A
pilot test for each data collection method will be conducted to avoid the threat of
having questions that can be hard to understand by the participants. In terms of
the research context, the study will not be limited to a specific software organisa-
tion and data will be collected from different teams from different organisations
to represent organisations throughout Saudi context. Furthermore, my supervi-
sor has strong experience in empirical research methods, thus, she could be a
reference point to ensure the validity of the study.
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5 Current Status

This research is still in the early phase, thus, we have not started the fieldwork
yet. Several tasks have been completed over the last months. First, we have
reviewed the current literature. Second, we have designed the research methods
that will be used throughout this research. Third, we have contacted mobile app
developers in Saudi Arabia to participate in our study, and they agreed to col-
laborate with us. Finally, we have designed the first empirical study (i.e. expert
interviews) that is seeking approval from the ethics committee. The next step
will be conducting expert interviews. A survey questionnaire will be designed
and shaped based on the finding of the expert interviews to the awareness and
perceptions of agile. After that, we will begin to investigate the key factors influ-
encing agile adoption through empirical research.
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