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ABSTRACT 

Software engineering is a constantly evolving field that is heavily reliant on the competencies 

of its personnel. In a developing country such as Ghana where demand for software engineering 

is on the rise due to efforts to digitalize the economy, there is a need for a comprehensive study 

on the competencies required by the software industry. The Vice President of Ghana, Dr. 

Mahamoud Bawumia's, recent efforts to digitalize the country's public sectors have sparked a 

surge of motivation among the youth, inspiring them to pursue careers in this field. 

 

Although existing literature has investigated the competencies required by the software 

industry, a significant majority have been carried out in developed-country contexts. Hence, 

one of the driving factors of this research is the scarcity of SEC studies in Ghana and other 

developing countries. In addition, existing literature has not explored how these competencies 

affect employment outcomes.  Hence, this study sought to understand the competencies that 

are required by software firms in Ghana as well as their influence on employment outcomes.  

Furthermore, the study explored the moderating effect of knowledge in programming 

languages and generational age on the relationship between competencies and employment. 

To achieve the objectives of this study, a qualitative approach based on the interpretivism 

paradigm was utilized, using interviews as the primary data collection method. Through a semi-

structured interview, data were collected from two software firms in Accra, Ghana. Both 

software firms had been operational for over 10 years, possessing the requisite staff strength 

and an extensive project portfolio. In all, six respondents, three from each firm participated in 

the study. The collected data were transcribed and analyzed thematically drawing from Miles 

and Huberman’s (1994) thematic analysis approach. 
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The findings revealed 14 technical competencies and 14 soft skills that are in-demand by 

software firms in Ghana. The identified competencies, including proficiency in programming 

languages, database management, version control, security, problem solving, and 

communication, among others, largely aligned with existing literature. However, some of the 

identified competencies such as research and innovation, DevOps, understanding of the 

SDLCs, ethical hacking, and emotional intelligence among others were unique to this study. In 

addition, the study validated a conceptual framework based on the human capital theory (HCT) 

with the major competency dimensions: achievement orientation, domain knowledge, 

communication skills, problem-solving ability, professional work ethic ability, and teamwork 

ability as factors, employment as the outcome, and knowledge in programming languages and 

generational age as moderators. The study found all the competencies to influence employment 

outcomes though with varying degrees of influence. 

 

Regarding the moderators, the study found knowledge in programming languages to influence 

the relationship between the factors - domain knowledge and problem-solving ability, and the 

outcome, which is employment. On generational age, it was found that the various generational 

cohorts exhibit differences in domain knowledge and problem-solving ability which in turn 

influences the employment of software engineers. However, the study found that whereas the 

various generations (X, Y, and Z) exhibit different communication skills, such differences do 

not influence the employment outcomes of software engineers.   

 

In all, the study sheds light on key competencies that are required by Ghanaian software firms, 

the influence of competencies on employment, and the moderating influence of knowledge in 

programming languages and generational age. This study has implications for research, 

practice, and policy which is elaborated on in the study. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Study 

One industry that holds much promise regarding employment for graduates is that of software 

engineering (SE). In today’s era of digital transformation, organizations are continually seeking 

to leverage technological advancements to be innovative and efficient (Allioui & Mourdi, 

2023). As a result, the demand for SE professionals has significantly increased (Zhang & Gu, 

2023). According to the U.S. Bureau of Labor Statistics 2023, SE jobs are expected to grow by 

25 percent between 2021 and 2031 surpassing the national average growth rate for all 

professions of 8 percent. Furthermore, Google’s Africa Developer Ecosystem Report for 2021 

indicates a rising demand for African SE professionals, resulting in a 3.8 percent expansion of 

the SE workforce, despite prevailing economic contractions (Gajria, 2022).  

 

To gain employment, however, one needs to possess competencies that are in demand by the 

respective industry. This is particularly significant in the SE industry, as it is heavily reliant on 

the competencies of its professionals, unlike other fields (Assyne et al., 2022). In the realm of 

software engineering, two major classifications of competencies have been identified: technical 

(hard) and soft competencies (Jebreen & Nabot, 2021; Ntinda et al., 2021). While technical 

competencies are often measurable and are mostly acquired through education and training, 

soft competencies such as teamwork and communication skills are less measurable and are 

often considered to be personality traits (Mangiza & Brown, 2020; Rabelo et al., 2022). 

Software engineers are thus required to possess a good blend of both technical and soft 

competencies to stay relevant in the industry (Ntinda et al., 2021). However, it is imperative to 

understand the specific hard and soft competencies that are in demand and the impact of those 

competencies on employment in the industry.  
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Additionally, the link between SEC and employment is not always straightforward; it is often 

complex and influenced by numerous factors (Monteiro et al., 2016). Two such factors are 

knowledge in programming languages and generational age (Gabbrielli & Martini, 2023; 

Urick, 2017). Programming languages such as C++, Python, and Java are considered 

fundamental in software development as they provide the medium through which instructions 

are given to the computer to execute (Abdulkareem & Abboud, 2021; Ali & Qayyum, 2021). 

Without them, software applications such as websites, games, and mobile applications among 

others cannot be developed (Gabbrielli & Martini, 2023). Hence, despite the recent emergence 

of the citizen developer/low and no code development, knowledge in programming languages 

remains a vital asset in the software engineer’s toolbox (Lebens et al., 2021). However, as 

software professionals equip themselves with relevant programming languages, it is necessary 

to investigate their impact on employment.  

 

Also, generational age is a factor that can influence the hiring decisions of organizations, 

including those in the software industry. Existing literature identifies three major generational 

cohorts namely Gen X (born 1965 - 1981), Gen Y also known as Millennials (born 1982 -

1999), and Gen Z (born 2000 - 2012) (Mahmoud et al., 2021). Each of these generational 

cohorts shares distinct beliefs, values, and characteristics that influence their learning styles 

and work attitudes. For instance, whereas Gen X are more independent and values work-life 

balance, Gen Y considered the first digital natives, are known to be tech-savvy, confident, and 

adaptable (Maan & Srivastava, 2023; Mahmoud et al., 2021; Nelson & Duxbury, 2021). Gen 

Z, also known as the ‘Facebook generation’ are considered the real digital natives since they 

were born and raised in a world of technology (Maan & Srivastava, 2023). They form the 

youngest workforce, and are considered to be creative and prefer the usage of digital platforms 
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for communication (Borg et al., 2023; Egerová et al., 2021). Although the differing worldview 

of the various generational cohorts presents a diverse range of skills to organizations (Borg et 

al., 2023), it is important to understand the extent to which they impact the employment of 

professionals in the SE industry.  

 

Given the points mentioned above, this study therefore proceeds to explore the competencies 

required in SE, their impact on employment, and the moderating influence of knowledge in 

programming languages and generational age on the relationship between SEC and 

employment. Thus, the study proposes a moderated model in which the employment of 

software engineers in the industry depends on the competencies they possess, moderated by 

their knowledge in programming languages and the generational cohort they belong.  

 

1.2 Problem Statement  

SE projects have been found to have relatively low success rates compared to other types of 

projects (Kusumasari et al., 2018). A major recurring theme to these failures is often attributed 

to staff competence (Hasan et al., 2023; Lehtinen et al., 2014; Mandal & Pal, 2015). As such, 

the competency of software professionals has become a significant subject, as the SE industry 

is heavily reliant on the knowledge, skills, and abilities of its professionals (Garousi et al., 

2020; Tam et al., 2020). Several studies (Jia et al., 2017; Moustroufas et al., 2015; Sedelmaier 

& Landes, 2014) have therefore proposed models that standardize SE competencies to ensure 

effective and structured assessment of professionals in the field. However, the impact of those 

competencies on employment has not been explored by existing literature. Also, the impact of 

knowledge in programming languages and generational age on the employment of software 

engineers has not been explored by existing literature.  
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In addition, reviewed literature suggests that limited studies on SEC have been carried out in 

developing country contexts. This includes a study conducted by Ntinda et al. (2021) where 

the authors explored the competencies that are expected of SE graduates by the software 

industry in Namibia. Another study by Marebane and Hans (2021) analyses the content of the 

curriculum of six Technology Universities in South Africa unraveling the ethics competency 

gap in the process. Although significant studies on SEC carried out in developed country 

contexts offer valuable insights (Galster et al., 2022; Groeneveld et al., 2020; Stamm, 2023), 

attributes such as culture, technology, and education differ from developing country contexts 

such as Ghana. Hence, the limited research on SEC in the African and developing country 

context underscores the need for more in-depth exploration of the subject in the region.   

 

Furthermore, studies on generational age mostly employ quantitative methods to offer 

statistical insights into the differences that exist among the various cohorts in terms of work 

values, attitudes, and learning styles among other factors (Maan & Srivastava, 2023; Magni & 

Manzoni, 2020; Standifer & Lester, 2020). However, employing a qualitative approach to 

explore the influence of SEC on employment outcomes across different generational cohorts 

could offer deeper and more valuable insights. Qualitative methods, such as interviews and 

thematic analysis, can provide a nuanced understanding of how SEC impacts employment 

outcomes across different generations. This approach serves to offer new perspectives while 

enriching the already existing body of knowledge on generational age. 

 

Lastly, research studies on employability, including those in the SE field, have been criticized 

for lacking theoretical underpinnings (Forrier et al., 2018). Several studies have focused on 

software development frameworks emphasizing the methodologies used in developing 

software (Fauzi et al., 2023; Mishra & Alzoubi, 2023; Nugroho et al., 2017). However, a major 
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area of information systems (IS) research that these studies frequently ignore is the socio-

technical frameworks that examine the interaction between social and technical elements in the 

workplace. Yet, the socio-technical dimension in contemporary SE programming endeavors 

remains (Hoda, 2022; Storey et al., 2020). However, a preliminary review of existing literature 

suggests the non-existence of the application of theory in SEC studies. Socio-technical 

frameworks aid in understanding the intricacies of IS research by integrating human factors, 

organizational dynamics, and technological components (Ciriello et al., 2024; Ghaffarian, 

2011). This trajectory has however been given less attention in existing IS literature. Hence, 

this study seeks to fill the gaps in existing research by applying the human capital theory in 

exploring how generational age and knowledge in programming languages moderate the 

relationship between SEC and employment in Ghana. This will be achieved through a 

qualitative approach to gain deeper insights into the phenomenon under investigation. 

 

1.3 Purpose of the Study  

The purpose of this thesis is to evaluate the impact of software engineering competencies on 

employment while also exploring how generational age and proficiency in programming 

languages influence this relationship. 

 

1.4 Research Objectives 

RO1: To explore software engineering competencies required by employers in Ghana. 

RO2: To explore the impact of software engineering competencies on employment in 

Ghana. 

RO3: To investigate the moderating influence of generational age and knowledge in 

programming languages on software engineering competencies and employment. 
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1.5 Research Questions  

RQ1: What are the specific software engineering competencies required by employers in 

Ghana? 

RQ2: How do software engineering competencies influence employment opportunities in 

Ghana? 

RQ3: How do generational age and knowledge in different programming languages 

influence the relationship between software engineering competencies and 

employment? 

 

1.6 Significance of the Study  

The significance of the research is in three strands: knowledge, practice, and policy.  

Concerning knowledge, this study examines the influence of software engineering 

competencies on employment using a qualitative approach. Moreover, the study explores the 

moderating influence of knowledge in programming languages and generational age on the 

relationship between SEC and employment. This is a novel contribution to the research domain 

of SEC and will inform future studies, particularly in developing countries.   

 

In terms of practice, the study will inform software professionals of the specific competencies 

required by the SE industry. This will lead to the development of essential competencies, which 

in turn will improve software quality. 

 

With regard to policy, findings from the study will guide the development of curriculum and 

certification programs for SE professionals. Additionally, the study will shed light on potential 

age bias in hiring practices, offering insights for policymakers to promote age-neutral 

recruitment initiatives. 
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1.7 Thesis Organization  

The study has been divided into seven (7) chapters, in accordance with the procedures of this 

research.  

 

Chapter one provides an overview of the research study. This was achieved by giving an 

account of the background of the study, establishing the research problem that led to the study, 

and posing the relevant questions the study seeks to answer. 

 

Chapter two provides a detailed review of relevant literature on SEC, employment, 

generational age, and knowledge in programming languages. The chapter also reviews relevant 

SE concepts and offers an overview of the SE landscape in Ghana. 

 

Chapter three provides a comprehensive account of the theoretical foundation of the study. It 

discusses the human capital theory that underpins this research, leading to the creation of the 

conceptual framework of the study. 

 

Chapter four provides a detailed account of the research paradigm and research methodology 

used for the study as well as their philosophical justifications. In this chapter, the methods used 

for data collection, sampling techniques, and the instruments employed, are presented and 

discussed.   

 

Chapter five is dedicated to presenting the research findings, with a focus on the data 

presentation. 
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Chapter six analyzes the findings of the study and discusses them in relation to the 

propositions framed for the study.  

 

Chapter seven summarizes and concludes the entire research. In this chapter, the research 

findings are synthesized, conclusions are drawn to address the research questions, and insights 

are provided to benefit academia, the SE industry, and other relevant stakeholders. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Chapter Overview 

As highlighted in the introductory chapter, while there are existing studies on SEC, there is a 

need to explore the impact of SEC on the employment of software professionals. This need is 

driven by the industry’s increasing significance in the employment of Ghanaian SE 

professionals. This chapter takes a step towards fulfilling this objective by reviewing previous 

research on SEC, the existing software engineering landscape in Ghana, and the conceptual 

approaches that underpin studies in this field. The aim is to provide a clear understanding of 

the SEC research domain and identify gaps in existing research while providing a solid 

foundation for further exploration of the study. 

 

2.2 Software Engineering  

Software engineering (SE) is a field that has been described in various ways in scholarly 

literature, reflecting its multifaceted function in both academic and industrial contexts. 

Sommerville (2011) describes SE as “an engineering discipline that is concerned with all 

aspects of software production” (p. 6). According to Sommerville, SE encompasses not only 

the developed software itself but also all accompanying documentation and configuration data 

required for the software to function correctly. Similarly, the IEEE defines SE as “the 

application of a systematic, disciplined, quantifiable approach to the development, operation, 

and maintenance of software” (Bourque & Fairley, 2014, p. xxxi). Mall (2018) offers another 

perspective, considering SE as a systematic collection of effective program development 

practices and techniques, informed by both research innovations and the accumulated 

experience of programmers over the years. Moreover, Sarker et al. (2015) defines SE as 

“designing, writing, testing, implementing and maintaining software” (p. 61), emphasizing that 
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SE is integral to both the design and operationalization of computer systems and foundational 

in enabling the core functionalities that power modern computerized platforms. For the purpose 

of this research, a synthesized definition adapted from both Sommerville (2011) and the IEEE 

(Bourque & Fairley, 2014) will be utilized. Software engineering is defined for this study as 

“the application of a disciplined and systematic approach to all aspects of software production, 

encompassing development, operation, maintenance, as well as all accompanying 

documentation and configuration data”. 

 

2.3 Software Engineering Process 

In light of the earlier discussion of the definitions and scope of SE, it becomes necessary to 

delve into the fundamental activities that characterize the field. According to Sommerville 

(2011), there are four fundamental SE activities: software specification (requirements 

engineering), software development (design and implementation), software verification and 

validation, and software evolution (maintenance). The understanding of these fundamental 

activities is crucial as they serve as the backbone of any SE project, outlining the lifecycle and 

deliverables at each stage (Mall, 2018). Collectively, these processes are often referred to as 

the Software Development Life Cycle (SDLC) (Sarker et al., 2015). Figure 2.1 depicts the 

fundamental SE Processes. 

 

Figure 2.1 Fundamental Software Engineering Processes 
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2.3.1 Software Specification  

Software can be very complex systems that require painstaking consultation with clients and 

relevant stakeholders to elicit their expectations before software development (Maalej et al., 

2019). This requires the software engineer to elicit the functionality and constraints that a client 

desires for a software system, as well as document and manage these user requirements 

throughout the software development life cycle (Zhi & Morisaki, 2021). This SE activity is 

vital in helping avoid software crises by ensuring that developed software meets the specific 

needs and expectations of clients and relevant stakeholders.  

 

There are three major steps to software specification; gathering requirements from clients or 

sponsors, documenting the gathered requirements, and reviewing the requirements to make 

sure they reflect the needs of the client (Al-Msie’Deen et al., 2021). The product of this SE 

activity is Software Requirements Specifications (SRS), a document that gives a detailed 

description of a software system slated for development (Zhi & Morisaki, 2021). SRS specifies 

the key features, constraints, and functionalities of a software product. The SRS document 

should be clearly understood and agreed upon by all stakeholders such as users, analysts, and 

developers (Kici et al., 2021). SRS is considered the most important artifact of the software 

development process (Darnoto & Siahaan, 2021), as it serves as an agreement between 

customers and developers, provides a basis for estimating costs and timelines and serves as a 

reference point for validation and verification processes (Mall, 2018). 

 

2.3.2 Software Design and Implementation 

The next activity after software specification is the design and implementation of the software 

system. This stage involves designing the software architecture, developing algorithms, and 

writing code to implement the software system (Mall, 2018). The main objective of the design 
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phase is to create a design document based on the Software Requirements Specification (SRS). 

The design document includes elements such as module design, module interfaces, data 

structures within modules, and the algorithms required for each module (Mall, 2018). In 

essence, the software design process transforms the SRS into a practical guide for subsequent 

implementation. During the implementation stage, developers use programming languages and 

development tools to actualize what has been specified in the design document (Sommerville, 

2011). 

 

2.3.4 Software Verification and Validation  

Verification and validation (V & V) are two important activities carried out to ensure software 

conforms to their specifications and that customer requirements are satisfied (Sommerville, 

2011). Verification is primarily focused on ensuring that each step of the software development 

is carried out accurately. On the other hand, validation, which takes place towards the end of 

the development process, aims to determine whether the right product has been developed 

(Mall, 2018). During V & V, different types of tests are conducted on the software system, 

which includes unit testing, integration testing, system testing, and acceptance testing (Jan et 

al., 2016). 

 

Unit testing involves testing individual components or units of a software program in isolation 

and is often performed by developers themselves. The objective is to ensure that each unit of 

the software performs as designed (Mall, 2018). Integration testing is carried out after unit 

testing and requires the individual modules to be combined and tested as a group. This type of 

testing is designed to detect faults in the interaction between integrated units (Laplante, 2007). 

System testing involves testing the entire software system to confirm its compliance with the 

specified requirements. The main objective is to examine whether all components of the system 
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interact as expected and whether the system functions as intended (Sommerville, 2011). It is 

considered a high-level test that evaluates the overall performance of the system. Acceptance 

testing is conducted by the customer before the software is launched. Its main purpose is to 

allow the customer to validate that the software fulfills all the pre-established requirements and 

is ready for actual use (Mall, 2018). V & V ensures that the software is free from errors and 

faults before it is deployed for use by the client or sponsor.  

 

2.3.5 Software Maintenance  

After the developed and tested software is delivered to clients or sponsors, software 

maintenance is carried out to make modifications to the software to meet changing customer 

needs (Sommerville, 2011). Software maintenance is estimated to account for 70% of overall 

software costs, highlighting its significance within the software development life cycle 

(Ogheneovo, 2014; Venters et al., 2018). There exist three major types of software 

maintenance: corrective, adaptive, and perfective (Ali et al., 2020; Heričko et al., 2022; Mall, 

2018). Corrective maintenance seeks to fix any errors that are identified while clients are using 

the software (Ali et al., 2020; Chen et al., 2021; Mall, 2018). Adaptive maintenance is carried 

out to allow the software to accommodate new environments such as changes in the operating 

system or to allow seamless integration with new software platforms (Ali et al., 2020; Chen et 

al., 2021; Mall, 2018). Perfective maintenance involves adding new features, updating 

documentation, and improving the overall efficiency and performance of the delivered software 

(Ali et al., 2020; Chen et al., 2021; Mall, 2018). The significance of software maintenance 

cannot be overstated, though it is often overshadowed by initial development (Mall, 2018). Due 

to the potentially high associated costs, it is imperative for organizations to understand and 

manage software maintenance effectively. 

 

University of Ghana http://ugspace.ug.edu.gh



14 
 

2.4 Software Process Models  

In exploring the realm of SE, it is essential to understand the various SDLC models that guide 

the development and maintenance of software systems. Software process models also known 

as SDLC models are frameworks that provide a structured approach for developing software 

products (Sarker et al., 2015; Sommerville, 2011). These models provide a structured and 

organized way to manage and control the software development process from initiation to 

deployment and maintenance. There exist a variety of SDLC models and each comes with an 

approach towards project workflow and has particular strategies for addressing project risks 

and costs (Sarker et al., 2015). The SDLC models can be grouped according to their primary 

related methodologies: structured development, rapid application development, agile 

development, and object-oriented programming. This organization aids in a coherent 

understanding of each model within a broader context.  

 

2.4.1 Structured Development 

Structured development methodologies emphasize detailed planning, documentation, and 

process management (Estler et al., 2014). They are inflexible after the requirements-gathering 

stage, making any subsequent design changes possible only in future version releases (Estler 

et al., 2014; Mishra & Alzoubi, 2023; Papadopoulos, 2015). These linear, phase-specific 

approaches offer proof of functional software late in the project (Estler et al., 2014). They 

include the Waterfall model, the V-shape model, and the Parallel model.  

 

2.4.1.1 Waterfall Model  

The Waterfall model, which is widely used in software development, adopts a linear approach 

where each phase must be fully completed before proceeding to the next (Sarker et al., 2015). 

These phases generally encompass requirements gathering, system design, implementation, 
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testing, deployment and maintenance. The Waterfall model, which is arguably the most 

intuitive way of developing software, was very popular in the 1970s and is still used across 

many software projects (Mall, 2018). This model is well-suited for projects with stable and 

well-defined requirements (Kaur & Sengupta, 2013). Implementation of the waterfall model 

involves strong planning and documentation skills (Adel & Abdullah, 2015), thorough 

understanding of software requirements (Sommerville, 2011), ability to work in a structured 

and organized manner (Adel & Abdullah, 2015), and proficiency in design and coding 

standards (Sarker et al., 2015).  

 

2.4.1.2 Parallel Development Model 

The Parallel Development model allows for simultaneous progress on components of a 

software project, unlike linear models such as the Waterfall model that require the completion 

of one stage before proceeding to the next stage (Nugroho et al., 2017). Parallel Development 

deviates from the waterfall model by breaking down the project into sub-projects that can be 

worked on concurrently (Yu, 2018). This leads to faster development times and provides more 

flexibility during the design and implementation phases, addressing the limitations of 

sequential development. The final integration takes place after all sub-projects have been 

completed and refined, helping to expedite software delivery and effectively manage 

complexities in software development projects (Nugroho et al., 2017; Yu, 2018). 

 

2.4.2 Rapid Application Development (RAD) 

Rapid application development (RAD) was introduced in 1991 to overcome the rigidity of 

structured approaches such as the waterfall model, which is less accommodating to change 

requests from clients (Fauzi et al., 2023). RAD places less emphasis on planning, rather it 

focuses on rapid releases of prototypes based on given requirements and making multiple 
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iterations until the client is satisfied (Sarker et al., 2015). The RAD Model is founded on the 

premise that users can provide more valuable feedback when they directly interact with a live 

system (Sarker et al., 2015; Sommerville, 2011).  

 

2.4.2.1 Prototyping 

Prototyping is a RAD approach which focuses on creating an initial working model or 

prototype of the system early in the project lifecycle instead of relying on complete system 

specifications from the start (Mall, 2018). The main goal is to develop a functional though not 

complete version of the application to showcase its concept, design and functionality. This 

prototype is then shared with stakeholders and end users for their feedback. Based on user 

input, the prototype is then modified, improved or even completely reworked (Sommerville, 

2011). This iterative process continues until the system adequately meets users needs and 

expectations. Prototyping aids in removing any ambiguities or misunderstandings early in the 

project’s life cycle, thereby helping to reduce costly changes later in development and promotes 

an efficient development process that prioritizes user satisfaction (Sarker et al., 2015). 

 

2.4.3 Agile Development 

The Agile methodology involves dividing a project into phases and emphasizes constant 

collaboration with stakeholders, ensuring continuous improvement throughout each stage 

(Sommerville, 2011). Teams follow a cycle of planning, executing, and evaluating, placing 

great importance on ongoing collaboration with both team members and project stakeholders. 

The Agile methodology emerged as a response to the rigid and linear nature of traditional 

methodologies like the Waterfall Model (Sarker et al., 2015). This methodology emphasizes 

working software over comprehensive documentation (López-Alcarria et al., 2019). 

University of Ghana http://ugspace.ug.edu.gh



17 
 

Agile is centered on embracing change and delivering functional software rapidly, while 

continuously enhancing the product based on customer feedback and evolving requirements. 

The inclusion of a designated customer representative (CR) plays a vital role in ensuring that 

agile methods generate software functionality that closely aligns with customer requirements 

(Matook & Maruping, 2014). Agile emphasizes good communication skills, teamwork, 

adaptability, collaboration with clients, and familiarity with Test-Driven Development (TDD), 

continuous integration, and pair programming (Conforto et al., 2014; Kropp et al., 2016; 

López-Alcarria et al., 2019). This approach encompasses various well-known methodologies, 

such as Kanban, Scrum, and Extreme Programming (XP), each having its distinct 

characteristics and practices. 

 

2.4.3.1 Scrum 

Scrum is a widely used project management framework in software development (Srivastava 

et al., 2017). It is recognized for its incremental approach, which enables adaptability and swift 

responses to changes. In Scrum, work is segmented into manageable portions known as 

“sprints”, typically spanning one to four weeks (Gonçalves, 2018). Each sprint commences 

with a planning meeting, during which the team determines the tasks to be completed within 

that period. The team then embarks on the tasks assigned for the sprint, and upon completion, 

they review the work as well as any challenges encountered along the way. 

 

Key roles in Scrum include the Product Owner, who represents stakeholders and business 

interests; the Scrum Master, who facilitates the process and resolves team issues; and the 

Development Team, who are entrusted with executing the assigned work (Gonçalves, 2018). 

Scrum places a strong emphasis on collaboration, functional software delivery, team autonomy, 

and adaptability to evolving business circumstances (Rola et al., 2016). As a result, it has 
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gained popularity among teams seeking a flexible approach to managing projects amidst ever-

changing requirements. 

 

2.4.3.2 Kanban 

Kanban is an agile methodology that places emphasis on visualizing the workflow, constraining 

work in progress (WIP), and driving continuous process improvement (Alaidaros et al., 2021). 

It employs a visual board known as a Kanban board, which is divided into columns representing 

distinct stages of the development process (Saltz & Heckman, 2020). Tasks are visualized as 

cards and are moved across the columns as they advance, enabling easy monitoring of 

workflow and identification of bottlenecks. By restricting WIP, Kanban encourages the team 

to concentrate on completing tasks before commencing new ones, mitigating the risks of 

multitasking and enhancing overall efficiency (Alaidaros et al., 2021). 

 

2.4.3.3 Extreme Programming (XP) 

Extreme Programming (XP) is an agile methodology that places strong emphasis on continuous 

feedback, active customer involvement, and the delivery of high-quality code (Akhtar et al., 

2022). It introduces a set of engineering practices, including Test-Driven Development (TDD), 

Continuous Integration, Pair Programming, and Refactoring, to enhance software quality and 

development efficiency (Duncan, 2015). XP fosters regular communication and close 

collaboration between developers and customers, as well as within the development team. The 

methodology upholds the concept of “embracing change”, making it easier to incorporate new 

requirements and adjustments at any stage of the development process (Sohaib et al., 2019).  
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2.4.4 Object-Oriented Programming (OOP) 

Object-Oriented Programming (OOP) is an approach, to software development that utilizes the 

concepts and principles of Object-Oriented Programming (OOP). Unlike structured 

methodologies that focus on task sequences, OOP places emphasis on the objects involved in 

a situation and the actions that can be performed on them (Mall, 2018). The methodology starts 

with problem identification and analyzing requirements where key entities (objects) and their 

interactions (methods) are recognized. These entities are then represented as classes, which act 

as blueprints for creating objects. Classes encapsulate data and behaviors promoting reusable 

code (Herrity, 2023). OOP methodology often adopts Unified Modeling Language (UML) to 

visually depict relationships among classes. UML diagrams serve as a roadmap for developers 

outlining system architecture before coding. 

 

The four fundamental principles of OOP: encapsulation, inheritance, polymorphism, and 

abstraction, function not only as programming concepts but also guide this methodology 

(Herrity, 2023). For instance, encapsulation enhances data integrity and protection by 

restricting access or modification. Inheritance facilitates a structure where shared 

functionalities reside in parent classes resulting in maintainable and extensible code. 

Polymorphism allows for the use of an interface, with data types making code more flexible 

and easier to comprehend while abstraction reduces complexity by concealing the workings of 

classes and displaying only the essential functionalities (Herrity, 2023; Mall, 2018). OOP 

methodologies have given rise to the creation of programming languages that follow an object-

oriented approach, such as the widely recognized C++ and Java (Doherty, 2023). In general, 

Object-Oriented Programming methodology offers a robust framework for software 

development, enabling teams to create maintainable, scalable, and high-quality software.  
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2.4.5 Summary of SDLC Models 

In summary, Agile has emerged as the predominant approach, encompassing various 

methodologies like Scrum, Kanban, and Extreme Programming (Baxter & Turner, 2021; 

Veiga, 2017). These methodologies share core values and principles, including flexibility, 

collaboration, and iterative development. By empowering teams to swiftly deliver top-notch 

software, adapt to changing requirements, and consistently improve their processes, Agile 

methodologies prove exceptionally well-suited for the dynamic and fast-paced nature of 

modern development environments. Meanwhile, the Waterfall model retains its relevance for 

smaller projects with well-defined requirements (Andrei et al., 2019). 

 

Recently, there has been a growing interest in the DevOps approach. While DevOps is not a 

traditional software process model, it seeks to connect development and operations promoting 

an integrated culture that improves the software delivery process (Ebert & Hochstein, 2023). 

This approach fosters a culture of integration that enhances the software delivery process and 

aligns well with Agile principles, thereby boosting the efficiency and effectiveness of the 

software development life cycle (Mohammad, 2018). It is worth noting that the successful 

implementation of these models, including DevOps, requires specific skills and capabilities. 

Hence, it is vital for software engineers to grasp and nurture these competencies to navigate 

and thrive in these development environments. 

 

2.5 Overview of the Software Engineering Landscape in Ghana 

Ghana’s software engineering landscape, though relatively new, has seen a remarkable rise in 

recent times. This is due to the country’s growing embrace of digitalization and automation. 

Domestic software development in the country has a lengthy history, dating back to the late 

1980s with the like of SOFTtribe Limited (SOFT) pioneering commercialization of software 
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(Ahiabenu, 2017). Presently, Ghana serves as a thriving ecosystem for software companies, 

offering software solutions ranging from mobile applications to enterprise software. The 

prominent rise of the Ghanaian SE sector is further evident in the emergence of Ghanaian 

software players like SOFTtribe, mPedigree, Rancard, Logiciel, and Nosmay, who are making 

waves globally with application platforms across various sectors, from finance and agriculture 

to healthcare (World Bank Group, 2019). 

 

In Ghana, software development is a subset of the ICT/Telecommunications sector. This larger 

sector, ICT/Telecommunications, comprises four sub-sectors: Telecommunications, 

Broadcasting, Support Services, and Software Development (National Communications 

Authority, 2017). The estimated worth of the country’s ICT sector is currently valued at $1 

billion. This figure is anticipated to grow to $5 billion by 2030 due to significant investments 

made by private entities and the government (Ankiilu, 2022). Table 2.1 gives a breakdown of 

the current value of Ghana’s ICT sector.  

 

Table 2.1 Breakdown of the estimated market value of Ghana’s ICT sector 

ICT infrastructure $400 million 

Software Sales $200 million 

Cloud infrastructure $15 million 

Cybersecurity $30 million 

Fintech, Health-tech and Ed-tech $115 million 

ICT Training & Support $150 million 

            Source: International Trade Administration (2022) 
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It can be observed from Table 2.1 that Ghana has a sizable market for software that can be 

exploited by indigenous software companies. The large market size also presents employment 

opportunities for local software professionals. However, global giants like Oracle and 

Microsoft dominate the country’s software market (International Trade Administration, 2022). 

Industry analysts have identified several factors contributing to this state of affairs, such as a 

shortage of trained workers, inadequate government policies in support of local software 

development, and the absence of a software development hub among others (Ahiabenu, 2017).     

 

2.5.1 Categories of Software Engineering Firms in Ghana 

Software development (software engineering) companies in Ghana fall into five different 

categories (National Communications Authority, 2017). Among them are: 

 

Bespoke companies: This category of software firms develops custom software at the request of 

clients to meet specific user requirements. Besides, these firms develop software solutions as 

determined by market research to meet the demands and expectations of general software users. Thus, 

Bespoke companies provide custom-designed software to enhance and bridge specific gaps within their 

clients’ business processes (National Communications Authority, 2017).  

 

Consulting companies: These firms specialize in developing software applications such as 

mobile ad web for organizations in return for a fee. The development process can either be 

done in-house by their development teams or outsourced to external partners. Irrespective of 

the development approach, consulting firms maintain oversight over the application’s life cycle 

(National Communications Authority, 2017). 

 

Retailers: These companies serve as distributors and sales agents for established global 

software companies. Rather than developing software for clients, they represent internationally 
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recognized software firms to aid in the distribution and maintenance of already developed 

software. A substantial number of software developers in Ghana work for firms under this 

category (National Communications Authority, 2017). 

 

Sector focused/specific service oriented: These firms concentrate on particular development 

sectors and usually remain within their chosen niches. They employ their own engineering 

teams who are responsible for designing, developing, debugging, managing, and updating their 

software. Many of these companies further specialize by creating applications that are tailored 

to specific sectors such as gaming, healthcare, and payment systems among others (National 

Communications Authority, 2017). 

 

Website development companies: Prominent among the Ghanaian SE landscape are firms that 

specialize in the development of diverse kinds of websites for clients ranging from static to 

interactive websites. This is achieved with the aid of front-end and scripting languages as well 

as popular CMS platforms such as Joomla and WordPress which enable clients to easily 

manage and edit their own content (National Communications Authority, 2017).  

 

2.5.2 Government Policies and Initiatives on Software Engineering 

The technology sector in Ghana has seen a rise in government backing in recent times with the 

introduction of programs like ICT for Accelerated Development (ICT4AD) and the National 

Telecom Policy (NTP) (National Communications Authority, 2017). These government 

initiatives are intended to stimulate innovation and growth in the sector.  

 

The ICT4AD 2003 policy, for instance, has a wide range of ambitious objectives with the 

ultimate goal of transforming the country into a technology-driven economy and society. 
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Among its primary goals, the policy seeks to modernize critical sectors such as agriculture, 

education, health, and business through ICT integration to enhance efficiency and productivity. 

In addition, the policy seeks to bridge the digital divide, foster a knowledge-based economy, 

and improve public sector efficiency through the use of ICT. These government initiatives 

serve to expand the SE market, providing more employment opportunities for indigenous 

software developers. 

 

2.6 Generational Age and Employment  

The concept of generational age has received much attention in scholarly literature. The 

concept of generational age was first introduced into academic and public discourse in 1952 by 

a Hungarian sociologist, Karl Mannheim, in his essay “The Problem of Generations” 

(McCourt, 2012).  The author argued that generations go beyond a group of persons born 

around the same time but a collective who share certain experiences, values, and attitudes from 

their formative years (Maan & Srivastava, 2023; Magni & Manzoni, 2020). William Strauss 

and Neil Howe later popularized the concept of generational age through their groundbreaking 

book “Generations” published in 1991 (Parry & Urwin, 2011). The influence of the theory cuts 

across disciplines such as sociology, marketing, and organizational studies. The theory helps 

in understanding the behaviors and predispositions of various generations which aids in 

explaining consumer behavior, political shifts, and workplace interactions (Cogin, 2012; Smith 

et al., 2019; Yawson & Yamoah, 2020). Currently, four generational cohorts exist in the 

workplace: Baby boomers, Gen X, Gen Y, and Gen Z (Ratajczak, 2020). Due to confusions 

that exist in literature concerning the cut-off points for birth years of the various generational 

cohorts, this study adopts the generational categorization used by Mahmoud et al. (2021). Gen 

X born between 1965 and 1981, Gen Y between 1982 and 1999, and Gen Z born between 2000 

and 2012. The characteristics of the three generational cohorts are explained below. 
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2.6.1 Gen X 

The Gen X cohort, born between 1965 and 1981, grew up during the beginning of technological 

advancements and economic transformation (Mahmoud et al., 2021). This generational cohort 

experienced firsthand the emergence of computers, the event of the Berlin Walls collapse and 

the introduction of the internet (Safi, 2019; Talarico, 2020). In the Ghanaian context, Gen Xers 

were raised in a period where the country’s political environment witnessed frequent coups 

d’état (Adjaye, 2023). They prioritize achieving a balance between work and personal life than 

earlier generations, ensuring they devote ample time to their family (Mahmoud et al., 2021; 

Safi, 2019). Often referred to as the ‘latchkey’ cohort, they are recognized for their strong sense 

of autonomy and inquiring attitude (Nelson & Duxbury, 2021; Perkins & Herring, 2021). 

Though members of this cohort are often tagged as digital immigrants, they exhibit 

adaptability, technological proficiency, and analytical reasoning skills (T. Brown, 2011). Gen 

Xers effectively serve as a connection between the analog and digital worlds. 

  

2.6.2 Gen Y 

Gen Y, also known as Millennials, were born between 1982 and 1999. They are considered the 

first generation to grow up in the millennium (Mahmoud et al., 2021). This cohort is 

characterized by their comfort with technology as they were raised during a time of internet 

and mobile device advancements (Johnson et al., 2016; Perkins & Herring, 2021). Millennials 

are commonly perceived as placing importance on finding purpose and significance in their 

careers, prioritizing flexibility in their work arrangements over strict hierarchies (Safi, 2019). 

The oldest members of this cohort experienced the 1983 drought and hunger, albeit when they 

were babies (Adjaye, 2023). These events might have shaped the Ghanaian Gen Yers, making 

them more resilient and adaptable. 
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2.6.3 Gen Z 

Generation Z, born between 2000 and 2012, are considered the true digital natives (Mahmoud 

et al., 2021). Gen Zers are the youngest entering the workforce and their upbringing has been 

greatly influenced by social media, and worldwide connectivity (Maan & Srivastava, 2023; 

Mahmoud et al., 2021). Considered as the most tech-savvy at the workplace currently, they are 

much familiar with the use of social media applications such as Facebook, Twitter (X), 

Whatsapp, and Skype among others for communication (Kolog et al., 2024; Maan & 

Srivastava, 2023). In the Ghanaian context, this cohort was born during the fourth republic, 

when the country embraced democratic governance with elections consistently used to replace 

governments (Adjaye, 2023). Therefore, this cohort is likely to prefer work environments 

where personal views are respected. 

 

2.6.4 Age Bias and  Employment 

Age biases about employment in the tech industry are a concern in today’s workplaces 

(Stypińska et al., 2023). Ageism, which involves stereotypes and bias based on age, is a 

prevalent issue in the tech industry (Hoover, 2024). A survey conducted by Dice (2018), found 

that 76% of tech workers believe ageism is prevalent in the tech industry worldwide. Also, 

80% of tech workers in their late 40s expressed concerns about how their age could impact 

their career progression. Furthermore, according to Gullette (2017), Silicon Valley, the US 

enclave for cutting-edge technology, may perhaps be the most ageist place in the world. 

Unfortunately, statistics on the median age of workers at Big Tech companies do not offer any 

relief. According to Payscale (2021), the median age of workers at Facebook stands at 28, 

Google at 30, LinkedIn and SalesForce at 29, and Microsoft at 33.  
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Although a plethora of anecdotal evidence exists concerning ageism in the tech industry, the 

reasons are often not straightforward (Stypińska et al., 2023). The rapidly and ever-evolving 

landscape of the technology sector often values young people as they are considered to be 

creative and easily adaptable to emerging technologies (Lyons, 2016). As illustrated by a blunt 

statement from Facebook CEO Mark Zuckerberg, “Young people are just smarter” (Johnston, 

2016). Regrettably, age biases are not limited to hiring decisions. It manifests in varied forms 

within an organization such as the organizational culture, the kinds of opportunities for 

professional development offered, and the perceptions about older employees’ capacity to drive 

innovation (Hoover, 2024; Lyons, 2016). 

 

2.7 Programming Languages and Employment  

In the ever-evolving field of software engineering, proficiency in programming languages is 

key to unlocking job opportunities and advancing one’s career (Xie et al., 2019). This section 

delves into the significance of knowledge in programming languages and its influence on 

employment in the software engineering industry. 

 

2.7.1 Overview of Programming Languages 

A programming language consists of instructions that guide the computer in carrying out tasks. 

These instructions are often seen as code organized according to the syntax of the programming 

language (Gabbrielli & Martini, 2023; Xie et al., 2019). Programming languages form the 

foundation of software development, equipping developers with the requisite tools to develop 

applications, websites, and other software solutions (Lee, 2017). Ranging from low-level 

languages such as ‘C’ and assembly language to high-level languages like Python and Java, 

each programming language has its unique syntax, functionalities, and applications (Gabbrielli 

& Martini, 2023). Software engineers need to understand the features and capabilities of 
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different programming languages to effectively convey commands and develop functional 

software solutions (Xie et al., 2019). 

  

2.7.2 Importance of Programming Language Knowledge in Software Engineering 

Proficiency in programming languages is highly desired in the software engineering field for 

several reasons. To start with, being knowledgeable in programming languages enables 

software engineers to write code, troubleshoot software issues, and maintain developed 

software (Gabbrielli & Martini, 2023). Moreover, being familiar with programming languages 

broadens the scope of projects and job prospects for software engineers since different 

languages are preferred for different applications and industries (Lee, 2017). For instance, 

whereas languages such as JavaScript, Python, Ruby, and PHP are required for Website 

development, React Native, Dart, Swift, among others are required for Mobile development. 

Furthermore keeping up to date with programming languages and technologies showcases 

adaptability and a dedication to growth, qualities that are appealing to employers (Xie et al., 

2019).  

 

2.7.3 Programming Language Knowledge and Employment 

The level of proficiency in programming languages plays a role in determining the employment 

prospects and career growth of software engineers (Ibezim & Chibuogwu, 2017). Job listings 

frequently outline the programming languages that are either required or preferred and 

candidates showcasing expertise in these languages stand a chance of landing job offers 

(Jebreen & Nabot, 2021; Stamm, 2023). Furthermore possessing expertise in niche 

programming languages such as Kotlin, can set candidates apart in competitive job markets, 

potentially resulting in increased salaries and opportunities for career growth (Camus, 2021). 
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Conversely, a lack of proficiency in programming languages could restrict job options and 

impede career growth within the SE industry (Tirado, 2021). 

 

2.8 Software Engineering Competencies  

In 1953, David McClelland, an American management theorist, discovered a quality in humans 

that he referred to as “competence” (Chouhan & Srivastava, 2014). The concept of 

competencies gained popularity in 1973 when McClelland introduced and examined it in a 

research paper titled “Testing for Competence Rather than Intelligence” (McClelland, 1973). 

Since then competencies have been acknowledged as indicators of employee performance, 

alongside an individual’s knowledge and skills as measured by test results (Kansal et al., 2012). 

  

Competencies are understood differently by scholars. According to Chouhan and Srivastava 

(2014), “Competencies include the collection of success factors necessary for achieving 

important results in a specific job or work role in a particular organization.” Wagenaar (2014) 

refers to competencies as “a dynamic representation of demonstrated knowledge, 

understanding/ insight/ comprehension, (subject specific and generic) intellectual, practical and 

interpersonal skills and (ethical) values”. The meaning of competencies varies depending on 

the context, as each environment defines its unique combination of knowledge and skills that 

illustrate competence (Voorhees, 2001). Hence, in the context of this study, ‘competencies’ 

refers to the combination of knowledge, skills, and abilities required by software professionals 

for effective performance in their assigned tasks. 
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2.9 Empirical Review of Existing Literature on SEC 

This section provides a review of existing SEC literature derived from academic literature. This 

will provide useful insights into already covered SEC research domains, which will help in 

identifying research gaps that will inform this study. Table 2.2 provides a summary of existing 

SEC literature selected for the study.   

 

University of Ghana http://ugspace.ug.edu.gh



31 
 

Table 2.2 Summary of SEC Literature  

Author(s) Purpose of the study Context and methodology Theories/SE 

Framework/Model 

Used 

Results/Findings 

Stamm (2023) To identify the most sought-

after attributes in new hires 

Mixed method (Interview 

and survey); USA 

Classification 

approach based on 

Attributes, 

Professional Skills, 

and Technical 

Areas. 

Identified 42 attributes sought by 

employers in new hires, with 

professional skills such as teamwork 

ranking very high. 

Akdur (2022) To identify and analyze the gap 

between the skills taught in 

academia and those required in 

the software engineering 

industry. 

Quantitative (survey of 628 

software practitioners); 

Turkey 

N/A Identified Software Configuration 

Management as the most significant 

gap between the skills taught in 

universities and those required in the 

industry. The study also found critical 

thinking, teamwork and 

communication as the most important 

soft skills  

Assyne et al. 

(2022) 

To develop a holistic 

framework for determining the 

essential competencies for 

software development that can 

be customized according to the 

characteristics of a particular 

software project. 

Qualitative; Interviews with 

138 industry professionals 

in Norway 

Kano Model and the 

Competency 

Framework for 

Software Engineers 

Proposed the Unified Competence 

Gate for Software Professionals 

(UComGSP); Identified 63 soft and 62 

hard competencies; 25 essential 

competencies 
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Galster et al. 

(2022) 

To investigate the relevant soft 

skills in the New Zealand 

software industry 

Qualitative; analyzed job 

postings from online job 

portal in New Zealand 

N/A Identified 17 soft skills with 

communication-related soft 

skills found to be most in demand 

Rabelo et al. 

(2022) 

To determine the non-technical 

skills demanded in the SE 

market 

Mixed method; analyzing 

job postings, statistical 

analysis, interviews; 

Europe: Germany, 

Netherlands, and the United 

Kingdom. 

N/A Identified 30 non-technical skills that 

are demanded by employers, with 

‘Teamwork’ leading the list. 

Jebreen and 

Nabot (2021) 

To investigate the SE skills 

demanded by software firms in 

Jordan 

Quantitative; analysis of job 

advertisements; Jordan 

Classification 

approach based on 

Technical and Soft 

skills 

Identified 6 technical and 9 soft skills 

that are in-demand by employers in 

Jordan 

Ntinda et al. 

(2021) 

To ascertain the skills required 

of SE graduates by the local 

software industry 

Qualitative; Focus group 

method involving SE 

professionals; Namibia 

N/A  Identification of 3 technical and 9 non-

technical skills required of SE 

graduates by the local software 

industry 

Marebane and 

Hans (2021) 

The study investigates how 

well undergraduate computing 

programs at South African 

Universities of Technology 

(UoTs) incorporate software 

engineering ethics into their 

curricula. 

Qualitative (content analysis 

of curriculum documents); 

South Africa 

N/A The study revealed insufficient 

coverage of software engineering 

ethics in the curricula of UoTs in 

South Africa, providing only limited 

opportunities for students to develop 

necessary ethical competencies. 
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Groeneveld et 

al. (2020) 

To identify and rank non-

cognitive abilities needed for a 

developer to excel in the SE 

industry. 

Qualitative; Delphi 

approach, inviting 36 

experts from 11 different 

countries, with a 

concentration from Belgium 

Through an 

inductive approach 

employed 

classification of non-

cognitive 

competencies based 

on communicative, 

collaborative, 

problem-solving, 

and personal skills 

Identified and ranked a list of 55 non-

cognitive skills classified into four 

major areas: communicative skills, 

collaborative skills, problem-solving 

skills, and personal skills 

Mangiza and 

Brown (2020) 

To identify requisite skills for 

software developers in startups 

Qualitative (Delphi 

approach); Interviews with 

expert software developers 

in startups; South Africa 

The SDLC model Identified 43 unique skills, both 

technical and soft; top 19 skills were 

predominantly soft skills 

Oguz and 

Oguz (2019) 

To explore and understand the 

persistent gap between the 

demands of the software 

industry and the curricula of 

software engineering 

education. 

Mixed-method approach 

(questionnaires, interviews 

and analysis of job ads); 

Turkey 

N/A The study found that academic 

software training doesn't fully align 

with industry expectations. To bridge 

this gap, curricula should prioritize 

practical, large-scale projects that 

reflect industry standards. 

Hiranrat and 

Harncharnchai 

(2018) 

To identify essential technical 

and soft skills for software 

development positions in 

Thailand 

Quantitative (Text mining 

from online job portals); 

Descriptive statistical 

method for analysis; 

Thailand 

Soft skills, explicit 

technical skills and 

implicit technical 

skills 

Identified 20 instances each of 

frequently occurring soft skills, 

explicit technical skills, and implicit 

technical skills 
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Kusumasari et 

al. (2018) 

To present a list of 

competencies that are 

important in a software 

development team 

Quantitative (literature 

review and questionnaire); 

Indonesia 

Classification of 

competencies based 

on hard and soft 

competencies 

Identified 57 competency elements out 

of which 24 were ranked as a top 

priority 

Wang et al. 

(2018) 

To determine the qualifications 

and experience Canadian 

employers seek in 

requirements engineers. 

Qualitative (analysis of job 

ads); Canada 

N/A The most sought-after requirements 

engineering (RE) skills were RE 

methods and project management 

skills. 

Calazans et al. 

(2017) 

To determine the competencies 

expected by the Brazilian and 

Mexican markets for software 

requirements professionals 

Qualitative (content analysis 

of job ads); Brazil and 

Mexico 

KSA competency 

model (knowledge, 

skills and abilities) 

The study revealed that higher 

education is crucial in both countries, 

with key skills including 

methodological competence and 

communication, and important 

attitudes being analytical thinking, 

organization, and interpersonal 

relationships. 

Jia et al. 

(2017) 

To understand the soft skills 

requirements for mobile 

applications developers 

Qualitative; Analysis of 

online job postings in China 

using text-mining 

techniques including word 

segmentation, similarity 

calculation, and clustering. 

N/A Identified 13 categories of soft skills 

with communication’ and teamwork 

ranked as the most important soft 

skills 
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2.9.1 Analysis of the Summarized SEC Literature 

The reviewed literature suggests that SEC studies have been carried out in diverse geographical 

contexts. The studies encompass a range of locations spanning from Europe (Norway, Belgium, 

the Netherlands, the UK, and Germany), North America (the USA), Asia (China, Thailand, and 

Indonesia) to Africa (Namibia and South Africa) and Latin America (Brazil and Mexico). This 

underscores the importance of SEC from a global perspective.  

 

In addition, diverse methodological approaches have been employed by the reviewed studies 

to explore and investigate SEC. Several studies (Assyne et al., 2022; Galster et al., 2022; 

Groeneveld et al., 2020; Ntinda et al., 2021) employed qualitative methodologies such as 

interviews, case studies, and focus group discussions. This allowed for an in-depth and nuanced 

understanding of the essential competencies required of software professionals. Additionally, 

some of the studies relied on secondary data, which involved analyzing SE job postings to 

identify the competencies required by the industry (Calazans et al., 2017; Jia et al., 2017; Wang 

et al., 2018). For instance, Jia et al. (2017), used text-mining techniques such as word 

segmentation, similarity calculation, and clustering to identify and analyze online SE job 

postings in China.  Moreover, the use of quantitative methodologies such as surveys by 

Kusumasari et al. (2018) provided statistical perspectives on SEC. Furthermore, the mixed 

methods approach used by Stamm (2023), offered a holistic perspective, allowing for both 

depth and breadth in the findings.  

 

The empirical findings of the reviewed literature reveal several competencies required by the 

software industry. These competencies are usually grouped into two broad classifications: 

technical (hard) and soft competencies. Whereas several studies explored both technical and 

soft competencies required by the software industry, others concentrate primarily on soft skills. 
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As summarized in Table 2.2, several studies propose frameworks or models that explicitly 

incorporate soft skills as a crucial component. For example, the study by Assyne et al. (2022), 

reported more soft competencies (63) than hard competencies (62). Similarly, Mangiza and 

Brown (2020) discovered that four out of the top five skills identified were soft skills, which 

highlights the importance of attributes like problem-solving and teamwork in startup 

environments. Additionally, several studies (Galster et al., 2022; Groeneveld et al., 2020; Jia 

et al., 2017; Rabelo et al., 2022) are exclusively dedicated to investigating soft skills, which 

indicates a growing acknowledgment in the research community about the significance of soft 

skills in the SEC domain. Skills such as communication, teamwork, problem-solving, and 

adaptability are now considered very important in achieving success in SE (Jia et al., 2017; 

Rabelo et al., 2022). This represents a shift from the traditional perspective on SE, which 

focused heavily on technical abilities such as proficiency in programming languages, 

algorithms, and system design (Sedelmaier & Landes, 2015). This change indicates an 

approach to SE education and practice that aligns with the diverse demands of the industry. 

 

Another discovery from the studies summarized in Table 2.2 is the consistent disparity between 

academic preparation and industry demands within the SE field. Multiple studies highlight a 

mismatch between the skills taught in educational settings and those required by the industry 

(Galster et al., 2022; Ntinda et al., 2021; Stamm, 2023). For instance, Ntinda et al. (2021) 

underscore the importance of both technical and non-technical skills in Namibia’s local 

software industry suggesting that academic programs may not adequately equip students for 

real-world challenges. Similarly, Calazans et al. (2017) report discrepancies between what the 

academic research predicts and the expectations of the SE industry. The increasing significance 

of soft skills as discussed in the previous section further contributes to widening the gap 

between academia and industry. Educational programs often prioritize technical skills while 
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employers, particularly those within startup environments as noted by Mangiza & Brown 

(2020), are placing more value on soft skills such as problem-solving and teamwork.  

 

To bridge the Industry-Academia gap, Ntinda et al. (2021) emphasize the need for collaboration 

between institutions and industry to ensure that graduates are well-equipped for industry. This 

viewpoint finds support albeit indirect from authors such as Assyne et al. (2022) who propose 

a comprehensive framework, the UComGSP, for better alignment of competencies between 

educational institutions and employers. In conclusion, bridging the gap between SE 

competencies in academia and industry is multifaceted, encompassing skill mismatches and 

varying regional expectations. Addressing this challenge will require collaborative efforts from 

both educational institutions and industry players. 

 

2.9.2 Research Gaps and Directions for Future Research 

The reviewed literature reveals notable gaps that are worth considering for future research. 

First, several existing SEC literature have sought to understand the competencies that are 

valued by employers (Jebreen & Nabot, 2021; Mangiza & Brown, 2020), whereas others have 

also sought to investigate the skill gap between what academia teaches and what industry wants 

(Galster et al., 2022; Ntinda et al., 2021). However, to the best knowledge of the researcher, no 

existing study has explored how the various competencies influence employment outcomes. 

Also, although there has been anecdotal evidence suggesting a prevalence of generational age 

biases concerning employment in the SE industry, empirical evidence regarding the 

phenomenon is scarce (Stypińska et al., 2023). Moreover, the matter of knowledge in 

programming languages and it moderating influence on employment outcomes have not been 

covered by existing literature. As such these issues can be explored by future research. 
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In addition, while several research studies have been conducted in the developed country 

context (Assyne et al., 2022; Calazans et al., 2017), there is a dearth of SEC studies in both the 

Ghanaian context and the broader African context. Moreover, as reported by Calazans et al. 

(2017), the competencies required of software engineers can be significantly influenced by 

geographical differences. Hence the need to explore SEC in the Ghanaian and the African 

context. 

 

Furthermore, there is a gap in the use of theory to understand how competencies influence 

employment. Existing literature have relied on theories such as the Theory of Planned 

Behavior, and the Social Cognitive Career Theory to understand how individuals decide their 

career paths (Gregory & Penela, 2023; Tam et al., 2024). However, these theories do not 

explain why individuals develop certain competencies. Hence the use of other relevant theories 

is needed to explore the phenomenon under study. 

 

2.10 Chapter Summary 

This chapter explored vital concepts in SE while reviewing existing SEC literature. In addition, 

the chapter offered a comprehensive overview of the SE landscape in Ghana, including a look 

at the industry’s prospects as well as related government policy interventions. Moreover, other 

vital concepts such as generational age and programming languages were explored. 

Furthermore, an empirical review of existing SEC literature was conducted to reveal what has 

been covered by existing literature. All of the above contributed to identifying gaps in existing 

literature that will be addressed in subsequent chapters of this study. 
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CHAPTER THREE 

THEORETICAL FRAMEWORK 

3.1 Chapter Overview  

In the previous chapter, an in-depth review of existing literature was undertaken to understand 

the fundamental aspects of SE and the unique environment of SE in Ghana. This included 

examining government policies and initiatives that influence the field. This extensive literature 

review laid the groundwork for comprehending the competencies needed in the SE field. This 

chapter presents the theoretical framework of the study. To achieve this goal, this chapter 

reviews theories that are applied in employment studies such as the Theory of Planned 

Behavior, Social Cognitive Career Theory, and the Human Capital theory. This is followed by 

the justification for the selection of Human Capital Theory as well as the conceptual framework 

used for the study.  

 

3.2 Employment Theoretical Models 

The reasons why and how persons gain employment is a major area of focus for researchers. 

Over time, researchers have strived to understand, predict, and explain the factors that influence 

the employment of individuals in various industries. While the use of theories on employability 

and employment is scarce  (Forrier et al., 2018), researchers have explored various theories and 

models to understand how individuals enhance their employability to secure employment and 

career progression (Gregory & Penela, 2023; Tam et al., 2024). These include the Theory of 

Planned Behavior (TPB), Social Cognitive Career Theory (SCCT), and the Human Capital 

Theory (HCT). 
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3.2.1 Theory of Planned Behavior  

The Theory of Planned Behavior (TPB), developed by Ajzen (1991), is a widely used 

theoretical framework in psychology and behavioral science research. According to TPB, a 

person’s decision to engage in an action or behavior is primarily driven by their behavioral 

intention to do so. The theory extends the theory of reasoned action (TRA) by incorporating 

the concept of perceived behavioral control to account for behaviors that are beyond one’s 

control (Kan & Fabrigar, 2017). TPB posits that an intention to engage in a particular behavior 

is shaped by three factors, constituting the major constructs of the theory (Ajzen, 1991): 

  

Attitude toward the Behavior: A person’s opinion of a behavior, whether positive or negative, 

influences the likelihood of performing the behavior. A positive attitude is linked to a chance 

of engaging in the behavior whereas a negative attitude about the behavior will refrain them 

from doing so (Ajzen, 1991; Kan & Fabrigar, 2017). 

  

Subjective Norms: Social expectations play a role in influencing one’s decision to either engage 

in or refrain from behaviors. An individual’s perception of how people they value or consider 

important think of them performing a behavior is a key determinant of whether they will engage 

in such behavior. Thus subjective norms typically involve evaluating how the approval of 

important people in one’s life gives to the individual carrying out the behavior (Ajzen, 1991; 

Kan & Fabrigar, 2017). 

 

Perceived Behavioral Control: This factor signifies how easy or hard someone perceives it to 

carry out the behavior in question. It includes factors like self-efficacy (belief in one’s 

capability to perform the behavior) and the perceived level of control over the behavior. Hence, 
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when an individual perceives enormous challenges or a lack of skill, their motivation to 

perform the behavior in question weakens (Ajzen, 1991).  

 

 

Figure 3.1 Theory of Planned Behavior  

Source: Ajzen (1991) 

 

3.2.1.1 Weaknesses of TPB 

A number of weaknesses of TPB have been identified. Firstly, the theory assumes that 

individuals have the opportunities and resources to succeed in carrying out the behavior they 

desire. Thus, the theory overlooks economic variables that could affect an individual’s decision 

to engage in a behavior. Secondly, disagreements exist on the interchangeability of perceived 

behavioral control and self-efficacy (Armitage & Conner, 2001; Johnson & Hall, 2005). 
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3.2.2 Social Cognitive Career Theory  

The Social Cognitive Career Theory (SCCT) advanced by Lent et al. (1994), is a theoretical 

framework that helps in understanding how individuals develop their career and academic 

interests, the decisions made regarding those pursuits, and the performance achievements that 

result from those decisions. SCCT is an extension of Bandura’s (1986) Social Cognitive Theory 

by emphasizing how people navigate their career paths through personal initiative such as goal 

setting while taking into account the influence of external factors such as educational 

opportunities. The key constructs of SCCT are explained below: 

  

Self-Efficacy: This refers to one’s confidence in their ability to perform a given set of tasks 

and overcome obstacles associated with a career path. Thus, individuals are more likely to 

choose a particular career path when they have high self-efficacy in undertaking the tasks 

associated with it. 

  

Outcome Expectations: These are the expected outcomes of pursuing a chosen career path. This 

means individuals are more likely to choose a particular career path when they expect favorable 

outcomes such as financial stability, fulfillment, or satisfaction. 

  

Interest: SCCT establishes that individuals develop enduring interests in activities where they 

have self-efficacy and expect positive outcomes. Thus, individuals are more likely to choose a 

particular career path when they have an enduring interest in that career due to their confidence 

in performing the tasks associated with it and the favorable outcomes expected. 

  

Goals Setting: SCCT lay emphasis on the importance of establishing ambitious and achievable 

goals in advancing one’s career. The theory posits that goals offer guidance and motivation, 
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hence individuals with clearly defined goals tend to make strategic career decisions which leads 

to performance attainments such as fulfillment and skill development. 

Contextual factors: These are the external factors that influences an individual’s choice of a 

career path. This includes, supportive family, mentors, educational opportunities, and other 

societal influences. 

 

 

Figure 3.2 Social Cognitive Career Theory (SCCT) 

Source: Adopted from Lent et al. (1994) 

 

 

 

3.2.3 Human Capital Theory 

The Human Capital Theory (HCT), first introduced by economists Schultz (1961) and Becker 

(1962), considers individuals as investors in their own skills, knowledge, and abilities 

(Nerdrum & Erikson, 2001). According to this theory, investments in oneself, such as education 

and training, are akin to investing in assets. Such a decision to build one’s human capital can 

enhance job prospects while increasing productivity and earning capacity (Law, 2010). 

Scholars have widely debated and interpreted the human capital theory in various ways. 

Whereas some scholars like Daeboug (2009), contend that knowledge and skills obtained via 

education constitute human capital, others, such as Blundell et al. (1999), argue that human 

capital is acquired through a combination of innate abilities and skills acquisition through 

formal education and training.  
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Although HCT is widely utilized in existing research, there exist challenges in measuring 

human capital due to the use of inconsistent constructs (Mubarik et al., 2017). However, the 

core concept behind these constructs consistently refers to the accumulation of competencies 

gained through formal and informal education, training, innate abilities, and relevant work 

experience. For instance, Marimuthu et al. (2009) identified training, education, knowledge, 

and skills as the main constructs of human capital. Thus, the authors consider training, 

education, knowledge, and skills acquisition as important elements that constitute human 

capital, which eventually translate into both financial and non-financial performance for 

organizations. This is depicted in Figure 3.3.  

 

Figure 3.3 HCT Framework 

Source: Adopted from Marimuthu et al. (2009) 

 

3.2.3.1 Justification for Choosing the Human Capital Theory (HCT)  

To understand why individuals secure employment in SE, it is important to apply a theory that 

explains the intricate factors that influence employment. Given the heavy reliance of the SE 

industry on its professionals’ competencies (Assyne et al., 2022), HCT offers a way to 

understand how investment in software engineering skills can be considered valuable assets by 

software companies. HCT posits that investments in human capital, such as education, training, 

certifications, and hands-on experience, increase an individual’s value in the labor market.  In 
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the context of SE, this translates to software professionals cultivating sought-after 

competencies that enhance their job prospects (Li et al., 2020). This theory therefore aligns 

with the objectives of the study as it supports the exploration of how investments in software 

engineering competencies translate into job opportunities and career progression. 

 

In addition, HCT has been employed in numerous studies across different disciplines and 

countries, linking investment in competencies or skills development to employment and 

organizational performance. For example, HCT has been applied in research conducted in 

countries such as Ghana (Adom & Asare-Yeboa, 2016), China (Law, 2010), and the United 

States (Cornacchione & Daugherty, 2013). It has also been employed in diverse fields, 

including entrepreneurship (Mubarik et al., 2017), economics (Marimuthu et al., 2009), 

software engineering (Bontis et al., 2007), and employability studies (Suleman, 2021). This 

versatility highlights HCT’s effectiveness in understanding how investments in human capital 

influence various outcomes such as career progression and firm performance. 

 

In applying HCT to the field of Software Engineering (SE), it is crucial to consider the specific 

skillsets and knowledge valued in the industry. While Becker (1962) identified core constructs 

like education, training, and healthcare, researchers often adapt these constructs to suit specific 

contexts. For instance, while Kabia (2011) considers formal education, firm specific on-the-

job training, and other knowledge/vocational qualifications as key constructs of  human capital, 

Adom and Asare-Yeboa (2016) focus on ‘level of education, area of education, business 

training and experience from previous employment’ as the main constructs of women 

entrepreneur’s human capital.  
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In the context of this study, the key constructs of human capital are derived from the main 

software engineering competency domains proposed by Liu et al. (2016). The authors (Liu et 

al., 2016) categorize SEC into six major domains: achievement orientation, level of knowledge, 

communication skills, thinking skills, service orientation, and teamwork.  This study however 

adapts ‘level of knowledge’ to ‘domain knowledge’, ‘thinking skills’ to ‘problem solving 

ability’ and ‘service orientation’ to ‘professional work ethic’ for better alignment with existing 

literature. Liu et al. (2016) refer to ‘level of knowledge’ as the level of professional knowledge, 

a description that is akin to ‘domain knowledge’ – a term widely used in SE to denote the 

requisite technical and business knowledge required for SE roles (Niknafs & Berry, 2017). This 

adaptation is further justified due to the use of the term ‘domain knowledge’ in several SEC 

literature (Jebreen & Nabot, 2021; Ntinda et al., 2021; Zhang et al., 2011) and job postings. 

Moreover, Liu et al. (2016) refer to ‘thinking skills’ as including the ability to analyze and 

solve problems, but in several SEC studies (Assyne et al., 2022; Hiranrat & Harncharnchai, 

2018; Ntinda et al., 2021), such description is usually denoted as ‘problem-solving ability’. 

Furthermore, Liu et al. (2016) defines ‘service orientation’ as including integrity, self-

discipline, and a task-oriented attitude, attributes that are akin to professional work ethic ability 

(Mangiza & Brown, 2020).  

 

 In addition, two other variables, ‘knowledge in programming languages’ and ‘generational 

age’, are deployed in this study as moderators. Although the use of moderators are lacking in 

SEC studies, many forms of moderators have been used in related employability studies. These 

include gender (Awodiji, 2024; Hinai et al., 2020; Sapkota et al., 2024), self-efficacy (Razzak 

et al., 2023; Waziri et al., 2024), culture values (Moy et al., 2023), career attitude (Presti et al., 

2024), and generational age (Moreira et al., 2018; Otterbach & Sousa-Poza, 2016). For 

instance, in past studies such as Moreira et al. (2018), generational age was deployed as a 
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moderating variable in examining the relationship between organizational competencies 

development practices and internal employability. Similarly, in an M-banking usage study, 

Çera et al. (2020) found that generational age (Gen Y and Z) significantly moderates the 

relationship between gamification and behavioural intention. In software engineering, 

anecdotal evidence suggests that age is often considered an important factor during recruitment 

(Stypińska et al., 2023), likely due to perceptions regarding the tech-savviness and 

innovativeness associated with certain age groups. Hence, this study builds on related research, 

such as that of Moreira et al. (2018), to further explore the construct of generational age within 

the context of the SEC domain. Regarding knowledge in programming languages, although its 

use as a moderating variable is lacking, past studies such as Tirado (2021), highlight how 

proficiency in this competency enables software professionals to solve problems more 

effectively, justifying its inclusion in this study. Thus, this study contends that the main SEC 

domains represent investments in human capital, which aid software professionals in attaining 

employment, moderated by their knowledge in programming languages and their generational 

age. The study, therefore, modifies and extends HCT to better understand the underlying 

factors that help software professionals gain employment. 

 

3.3 Development of the Conceptual Framework 

3.3.1 Achievement Orientation and Employment 

Achievement orientation reflects a software engineer’s inherent drive to consistently establish 

and meet high-performance goals through persistence, self-discipline, and a strong desire for 

continuous improvement (Liu et al., 2016; Tenzer & Yang, 2020). This multifaceted 

competency includes an individual’s drive for excellence, tenacity, self-motivation, confidence 

in oneself, and self-evaluation (Kao et al., 2022; Liu et al., 2016). In SE, technology evolves 

quickly and there is a need for innovative solutions (Calazans et al., 2017). Possessing these 
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qualities can greatly influence one’s job prospects and career progression. Tenacity highlights 

an individual’s ability to persevere when confronted with challenging and difficult situations. 

Software engineering involves a lot of problem solving which makes tenacity a much desirable 

trait of software engineers. Tenacity allows software engineers to navigate the myriad of 

challenges they may encounter in developing and debugging applications (Vadlamani & 

Baysal, 2020). Self-motivation is very essential as the SE field requires continuous learning 

and adaption. When software engineers are self-motivated, they can stay up to date with 

programming languages, emerging technologies and trends without any external stimuli 

(Daneva et al., 2017). This makes software engineers valuable team members for any software 

project. Self-confidence allows software engineers to have faith in their abilities and decisions, 

take calculated risks, and advocate their ideas resulting in innovative solutions that advance the 

industry (Galster et al., 2022). Employers usually look for individuals who demonstrate belief 

in their skills in terms of leading teams and managing projects. Self-positioning and evaluation 

require assessing one’s skills, acknowledging areas for growth, and strategically placing 

oneself in roles or projects where one can make a significant impact are essential for personal 

development (Daneva et al., 2017). It ensures that software engineers are utilized in positions 

where they can add value to their team and the organization (Vadlamani & Baysal, 2020). 

Given the arguments raised, the study proposes that: 

Proposition 1: Achievement orientation, characterized by tenacity, self-motivation, self-

confidence, self-positioning, and self-evaluation, influences employment outcomes of software 

engineers. 

 

3.3.2 Domain Knowledge and Employment 

Domain knowledge refers to extensive technical and business knowledge in a specialized SE 

field (Liu et al., 2016; Niknafs & Berry, 2017). Software engineering has several in a particular 
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SE domain. domains that cover the diverse specializations within the field. These domains 

include website development, mobile application development, data science, machine learning, 

game development, and cloud computing among others (Aggarwal, 2023). Software engineers 

are usually employed in any of these domains and are therefore required to possess the requisite 

technical expertise that is needed in the respective domain (Jebreen & Nabot, 2021). Possessing 

domain knowledge of the specialized field sets a software engineer apart thereby enhancing 

their employability (Niknafs & Berry, 2017). Domain knowledge in SE goes beyond having 

technical know-how, it also involves the ability to apply that knowledge to solve problems and 

come up with ideas to drive innovation in the industry. It requires continuous learning, staying 

updated with the relevant knowledge and tools, and applying them to enhance professional 

practice (Aggarwal, 2023). Given the points raised, the study proposes that: 

Proposition 2: Domain knowledge have an influence on the employment outcomes of software 

engineers. 

 

3.3.3 Communication Skills and Employment 

Communication skills refer to the ability to convey clear and timely information, provide 

prompt feedback, and translate technical concepts into more user-friendly language (Ahmed et 

al., 2013; Liu et al., 2016). Software engineering rarely occurs in isolation. Software engineers 

usually work with team members, clients, and other relevant stakeholders (Oguz & Oguz, 

2019). Hence the software engineer should possess strong communication skills to effectively 

collaborate with team members and relevant stakeholders (Semerikov et al., 2020). This 

involves building strong working relationships, providing and receiving feedback, and 

resolving any conflicts. Communication skills is crucial in many facets of software engineering 

(Jia et al., 2017). For instance, at the requirements gathering stage, communication skills enable 

software engineers to ask the right questions, actively listen, and translate technical concepts 
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in a way that non-technical users can understand (Calazans et al., 2017). By focusing on end-

users, software projects that meet their user expectations are provided (Semerikov et al., 2020). 

Moreover, software engineers who can share knowledge and mentor less experienced 

colleagues create a positive learning environment thereby contributing to the overall growth 

and development of their team members (Oguz & Oguz, 2019). Also, strong written 

communication skills allow code project requirements, architecture, and design choices 

understandable to developers, making it easier to maintain and update the software (Akdur, 

2021). Furthermore, in some cases, software engineers may have to present project plans, 

research findings, or technical proposals to stakeholders. Being able to communicate and 

present information effectively is vital, in such scenarios to ensure clarity, secure support, and 

influence decisions. Given the arguments raised, the study therefore proposes that: 

Proposition 3: Communication skills has an influence on the employment outcomes of 

software engineers. 

 

3.3.4 Problem-solving Ability and Employment 

Problem-solving ability refers to the ability of a software engineer to think critically, analyze 

complex challenges, and devise innovative solutions to those challenges (Schefer-Wenzl & 

Miladinovic, 2019). In reality, most software projects do not unfold exactly as planned. 

Software engineers are usually faced with complex problems and challenges daily, ranging 

from simple syntax errors to complex algorithm design (Schefer-Wenzl & Miladinovic, 2019). 

Hence the ability to think critically and develop alternative strategies when faced with 

challenges is crucial for software engineers. Having problem-solving abilities is key to 

mitigating setbacks while keeping projects running smoothly (Oguz & Oguz, 2019). Problem-

solving goes beyond repairing what is not working. Skilled problem solvers can think 

creatively, explore unconventional solutions, and come up with ideas that enhance current 
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systems or create entirely new functionalities (Özyurt, 2015). This ability distinguishes them 

as contributors who drive innovations. Effective problem-solving requires examining 

information, evaluating potential solutions, and making decisions that advance project goals 

(Oguz & Oguz, 2019). Software engineers have the ability to troubleshoot and overcome 

obstacles independently, making them valuable team members who can skillfully navigate 

challenges (Özyurt, 2015). Moreover, problem-solving abilities are essential in leadership 

positions, where strategic problem-solving and decision making play a role in overcoming 

business obstacles and driving organizational success (Mumford et al., 2017). Given the 

arguments raised, the study therefore proposes that: 

Proposition 4: Problem-solving ability influences the employment outcomes of software 

engineers. 

 

3.3.5 Professional Work Ethic Ability and Employment 

Professional work ethic ability refers to the ability of a software engineer to adhere to high 

standards of integrity, self-discipline, and responsibility in their work (Sapada et al., 2017). 

Software engineering requires professional work ethics such as integrity, self-discipline, hard 

work, time management, task-oriented attitude, among others (Galster et al., 2022). In the 

software engineering industry, having a strong professional work ethic is highly valued. Those 

who exhibit integrity, honesty, discipline, ability to meet deadlines, a task-oriented attitude, 

and a willingness to work hard are more likely to land jobs, excel in their respective roles, and 

enjoy career growth (Stamm, 2023). Employers value individuals who take charge of their 

duties and display motivation (Semerikov et al., 2020). For instance, integrity helps in building 

trust and creates a positive work environment while discipline and focus help engineers manage 

their time effectively and produce quality results even under pressure. Employees with a strong 
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work ethic are able to work under pressure and meet stringent timelines, contributing to the 

firm’s success (Kusumasari et al., 2018). Given the arguments raised, the study proposes that: 

Proposition 5: Professional work ethic ability influences the employment outcomes of 

software engineers. 

 

3.3.6 Teamwork Ability and Employment 

Teamwork ability refers to a software engineer’s ability to effectively collaborate with 

colleagues in a team environment, adapt to team members, and have a shared commitment to 

achieving common objectives (Lindsjørn et al., 2016; Liu et al., 2016). Software engineers 

usually do not work in isolation, they normally work in collaborative environments which 

makes teamwork an important skill set in any software engineering environment (Jia et al., 

2017). Teamwork emphasizes effective communication, mutual respect, adaptability, and a 

collective focus on achieving common goals (Kusumasari et al., 2018). Thus, software 

engineers with teamwork ability are able to communicate effectively with other team members, 

respect colleagues, and adapt to the assigned team, while prioritizing the achievement of 

common goals (Semerikov et al., 2020). This is particularly important since the SE industry 

often executes complex software projects that require collaboration with other team members 

to leverage a diversity of skills, perspectives, and expertise to achieve project success (Stamm, 

2023). Teamwork promotes a culture of learning and innovation where team members can 

exchange insights, question assumptions, and contribute to a culture of continuous 

improvement (Semerikov et al., 2020). Thus, software engineering is primarily about team 

effort, hence software engineers who can adapt their roles and working styles to accommodate 

team dynamics greatly enhance their employment outcomes and career progression (Weimar 

et al., 2017). Given the arguments raised, the study proposes that: 
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Proposition 6: Teamwork ability has an influence on the employment outcomes of software 

engineers. 

 

3.3.7 Moderating Influence of Knowledge in Programming Languages 

The study explores the moderating influence of Knowledge in Programming Languages on the 

relationship between some competency dimensions (Domain Knowledge and Problem-Solving 

Ability) and employment. By examining the moderating influence of knowledge in 

programming languages, this study aims to provide a more nuanced understanding of how these 

competency dimensions influence employment outcomes. 

 

3.3.7.1 Moderating Influence of Knowledge in Programming Languages on Domain 

Knowledge and Employment 

Having domain knowledge in a specific software engineering area is crucial as it enhances their 

employment outcomes. However, possessing knowledge in relevant programming languages 

plays a key role in how useful a software engineer’s domain knowledge is when seeking jobs 

(Brown, 2019). This is because many programming languages have specialized tools, libraries, 

and frameworks that are tailored to development-specific tasks. Achieving mastery of these 

language-specific tools enhances the knowledge of software engineers, helping them achieve 

desired outcomes in the respective domain (Cheng, 2018). In addition, having extensive 

knowledge in programming languages that are highly sought after in a particular SE domain, 

can significantly enhance employability in that domain (Smuts & Smuts, 2022). For instance, 

within the Website development domain, a software engineer who possesses extensive 

knowledge in front-end languages such as JavaScript and its frameworks and knowledge in 

backend (server-side) languages such as Python, Ruby, and PHP, among others, will be highly 

sought after by employers (Brown, 2019). Given the arguments raised, the study proposes that: 
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Proposition 7: Knowledge in programming languages has a moderating influence on the 

relationship between domain knowledge and employment outcomes in software engineering. 

 

3.3.7.2 Moderating Influence of Knowledge in Programming Languages on Problem-

Solving Ability and Employment 

In software engineering, the ability to solve complex problems is what distinguishes the 

average from the exceptional (Schefer-Wenzl & Miladinovic, 2019). However, the impact of a 

software professional’s problem-solving abilities on job opportunities and career progression 

depends on their proficiency in programming languages (Smuts & Smuts, 2022). Being 

proficient in relevant programming languages enhances a software engineer’s toolkit, enabling 

them to tackle problems from a broader perspective and with a diverse set of solutions (Ibezim 

& Chibuogwu, 2017). For employers, being proficient in programming languages is often 

interpreted as an indicator of a software engineer’s ability to apply problem-solving skills in 

real-world scenarios (Tirado, 2021). This is because software projects come with their 

peculiarities, with different languages suited to different tasks. The ability to solve software-

related problems therefore depends on how well one can utilize relevant programming 

languages (Abdulkareem & Abboud, 2021). Given the arguments raised, the study proposes 

that: 

Proposition 8: Knowledge in programming languages has a moderating influence on the 

relationship between problem-solving ability and employment outcomes in the software 

engineering sector. 

 

3.3.8 Moderating Influence of Generational Age 

In addition to the moderating influence of Knowledge in Programming Languages, the study 

also explores the moderating impact of generational age on the relationship between 
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competency dimensions (Domain Knowledge, Communication Skills, and Professional Work 

Ethic Ability) and employment. This will shed light on potential differences in how Gen X, 

Gen Y, and Gen Z develop these competencies, ultimately affecting their employment 

outcomes. 

 

3.3.8.1 Moderating Influence of Generational Age on Domain Knowledge and 

Employment 

Generational age influences the link between the domain knowledge of software engineers and 

their job prospects in the software engineering industry. The generational cohort a person 

belongs to, be it Gen X, Gen Y, or Gen Z, can influence their behaviors and perceptions, and 

how they apply knowledge thereby affecting their career prospects (Maan & Srivastava, 2023). 

Thus, generational differences can affect how software engineers acquire domain knowledge, 

apply same within professional contexts, as well as how they adapt to emerging technologies 

(Fleming et al., 2017). Younger software engineers are perceived to bring new perspectives 

and are widely assumed to be more adaptable to new technologies and programming languages 

(Lyons, 2016). As a result, younger software engineers are more likely to be preferred in 

cutting-edge projects as they are deemed to be more familiar with the latest technological trends 

(Hoover, 2024).  

 

On the other side, experienced software engineers from older generational cohorts may bring 

a wealth of expertise and a profound grasp of core concepts that come only with years of 

practice (Lyons, 2016). This extensive knowledge is vital in solving complex problems, 

mentoring less experienced and younger team members, and spearheading projects that 

demand familiarity with legacy systems as well as emerging technologies (Stypińska et al., 

2023). Though organizations stand to benefit from having employees of different generational 
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cohorts, the perceptions about the various cohorts can affect the hiring decisions of software 

engineers. Given the arguments raised, the study proposes that: 

Proposition 9: Generational age has a moderating influence on the relationship between 

domain knowledge and employment outcomes in the software engineering sector. 

 

3.3.8.2 Moderating Influence of Generational Age on Communication Skills and 

Employment 

Generational age plays a major role in the way communication skills affect employment 

outcomes in software engineering. This factor does not only influence how individuals 

communicate but also how their communication styles are perceived and valued in the 

workplace (Mahmoud et al., 2021). Existing literature suggests that different generations have 

diverse preferences regarding communication, which in turn affects collaboration, teamwork, 

and client interactions (Maan & Srivastava, 2023). Younger software engineers who are well-

versed in digital communication tools and platforms tend to thrive in environments that 

prioritize quick, online collaboration (Talarico, 2020). Their familiarity with technology often 

results in the creation of communication strategies, which can be attractive, to employers who 

appreciate adaptability and tech-savviness. However, over-reliance on digital communication 

may not work in situations where, in-person interactions and traditional forms of 

communication hold significance (Fleming et al., 2017).  

 

Older software engineers, on the contrary, may excel in face-to-face communication due to 

their upbringing in environments that value direct interactions (Maan & Srivastava, 2023). 

These interpersonal skills prove essential in scenarios involving negotiation, client 

management, and mentoring within teams. Their communication style often prioritizes clarity, 

depth, and the cultivation of long-term relationships, qualities that immensely contribute to 
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team cohesion and client satisfaction (Turner & Gurenlian, 2023). In light of the diverse 

perspectives and preferences regarding communication among the various generation cohorts, 

it can be proposed that: 

Proposition 10: Generational age has a moderating influence on the relationship between 

communication skills and employment outcomes in the software engineering sector. 

 

3.3.8.3 Moderating Influence of Generational Age on Problem-Solving Ability and 

Employment 

Problem-solving has been widely recognized in existing literature as an important competency 

for software engineers (Mangiza & Brown, 2020; Ntinda et al., 2021). However, existing 

research suggests that the various generational cohorts may approach problem-solving 

differently, which could potentially impact their employment outcomes. Although the current 

literature has not extensively explored these differences, empirical evidence points to 

differences in the learning styles of the various generational cohorts (Deepa et al., 2021). These 

differences in learning may influence how individuals from different generations solve 

problems in the workplace. In light of this, this study seeks to explore how software engineers 

from various generational cohorts approach problem-solving and how these approaches might 

impact their employability, hence the proposition that: 

Proposition 11: Generational age moderates the relationship between problem-solving ability 

and employment outcomes in the software engineering sector.  
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Figure 3.4 Conceptual Framework based on the Human Capital Theory 

Source: Author’s own constructs 
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3.4 Chapter Summary 

In this chapter, the selection of the Human Capital Theory as the theoretical framework for this 

study is presented. Human Capital Theory underpins the investigation into how investing in 

oneself through education and training to acquire in-demand competencies lead to positive 

employment outcomes in the SE industry. The theory shape the exploration of how 

generational differences and human capital development influence the employment outcomes 

of software engineering professionals. The developed framework serves to guide data 

collection and analysis in subsequent chapters. 
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CHAPTER FOUR 

RESEARCH METHODOLOGY 

4.1 Chapter Overview  

This chapter provides a comprehensive overview of the research methods employed in this 

study. It begins by discussing the philosophical underpinnings of the research, particularly the 

chosen research paradigm and its implications for the investigation. The chapter then delves 

into the specific methods used for data collection and analysis, the sample size, and the 

sampling technique used for the study. The data analysis methods, including thematic analysis 

and document analysis, are elaborated upon in detail. In essence, Chapter Four serves as a 

detailed roadmap for the research process, outlining each step taken to explore the influence of 

SEC on employment. 

 

4.2 Research Paradigm 

Research paradigms, also referred to as philosophical assumptions are essential for conducting 

well-grounded research. They serve as the underlying basis for the design and execution of 

research (Creswell, 2009). Paradigms dictate what the researcher aims to investigate, how they 

go about studying it, and how they interpret and comprehend knowledge. These paradigms 

encompass a collection of beliefs, values, and techniques shared within the scientific 

community and significantly impact research practices (Kuhn, 1970).  

 

There are three paradigms in Information Systems (IS) research: Positivism, Interpretivism, 

and Critical Realism (Myers & Avison, 2002). Each of these paradigms provides a distinct 

viewpoint regarding the nature of reality, the relationship between researcher and subject, and 

the types of knowledge produced. 
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4.2.1 Positivism 

The positivist paradigm proposes the belief that reality has static attributes, which are objective 

and quantifiable. It upholds the idea that all events in reality can undergo empirical inspection 

and allow for rational analysis through different methods (Leong, 2014). Positivist studies 

generally attempt to test theory to enhance the predictive understanding of phenomena 

(Saunders et al., 2003). This is accomplished using a deductive approach, where hypotheses 

are formulated based on existing theoretical knowledge and then put to the test through 

empirical observation (Cavana et al., 2001). The overarching goal of positivist research is to 

generate universally applicable predictions that can be utilized in a variety of settings. 

 

4.2.2 Interpretivism 

The Interpretivism paradigm, in contrast, holds that reality is socially constructed and 

subjective. It believes that people with different backgrounds, experiences, and assumptions 

contribute to the ongoing formation of reality existing in their broader social context through 

various social interactions (Wahyuni, 2012). Interpretivist researchers prefer to interact and 

have a dialogue with respondents to gain their interpretations of a phenomenon (Fisher, 2010). 

They often employ qualitative methods to explore the richness, depth, and complexity of 

phenomena. 

 

4.2.3 Critical Realism 

Critical realism acts as a bridge, connecting the epistemology of positivism with the ontology 

of interpretivism. It posits that even though our perception and societal constructs mold our 

interpretation of reality, there still exists an objective reality independent of our comprehension 

(Collier, 1994). Critical realism introduces the idea that there are certain incidents that remain 

unseen yet wield an impact on observable occurrences (Patomäki & Wight, 2000). By 
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employing a mix of quantitative and qualitative methods, critical realist researchers aim to 

examine and reveal the hidden mechanisms operating within a given context (Mingers et al., 

2013). Through observations, surveys, or experiments, they gather empirical data. At the same 

time, however, they conduct qualitative analysis in an attempt to grasp the contextual factors 

as well as social processes that lend meaning and shape to these observed phenomena. 

 

For this research, the Interpretivism paradigm has been chosen as the guiding lens. 

Interpretivism recognizes that research problems are found in social contexts and that the best 

approach to comprehending the behaviors of individuals may not always involve relying solely 

on statistical analyses. This paradigm originates from the belief that reality is shaped by human 

interactions (Fisher, 2010). This aligns with the objectives and problem of this study, which 

seeks to understand the phenomenon being studied in its social context through close 

interactions with participants (software engineers) to grasp their subjective viewpoints.  

 

4.3 Research Design and Methods 

Research design is a comprehensive plan, which allows research questions to be answered in a 

manner that is valid, objective, accurate, and economical (Trotman, 1996). It encompasses 

everything from general assumptions to specific strategies for collecting and analyzing data. 

The choice of research design depends on both the nature of the research question and the 

subject under investigation (Williams, 2007). Research designs generally fall into three 

categories: qualitative, quantitative, and mixed methods.  

 

Qualitative research design focuses on gathering non-numerical information such as words, 

images, or objects. It aims to understand the perspectives and behaviors of individuals in 
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specific contexts (Creswell, 2013). This approach proves valuable when exploring complex 

issues or situations in great depth and detail.  

 

Quantitative research design involves gathering numerical data that can be analyzed using 

statistical techniques (Creswell, 2009). It is commonly used when researchers want to measure 

how often something happens or determine quantities or frequencies involved in a phenomenon 

(Bloomfield & Fisher, 2019). This approach is especially useful when testing objective theories 

by examining connections between variables. The mixed methods approach on the other hand 

combines elements from both qualitative and quantitative approaches, to offer depth and 

breadth regarding a phenomenon under study (Creswell, 2013). This methodological approach 

delves into the underlying meanings and interpretations while also investigating relationships 

between variables. It is especially useful when a phenomenon needs to be explored before an 

instrument is administered, when statistical results need to be explained, or when comparing 

qualitative and quantitative findings to ensure consistency (Creswell, 2013). 

 

In this study, a qualitative research design was adopted for the study. The selection of the 

qualitative approach was to allow for an exploration and nuanced understanding of the research 

questions as suggested by Creswell (2012). Thus, the qualitative approach is more aligned to 

the research objectives and purpose which seeks to understand and explore the phenomenon 

under study. Through the qualitative approach, a nuanced understanding can be ascertained 

regarding the complex relationship between SEC and employment, as well as the moderating 

effect of generational age and knowledge in programming languages.    
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4.4 Case Study as a Research Method 

This study seeks to explore the impact of software engineering competencies on employment 

while also examining the moderating effects of generational age differences and proficiency in 

programming languages. With this in mind, a case study was deemed as an appropriate research 

method for the study.  

 

A case study is commonly used in research to comprehensively examine a phenomenon or 

situation. This research method involves conducting an in-depth investigation of an individual, 

group or entity to gather data from different sources such as interviews, observations, and 

historical records (Gerring, 2004). Additionally, case studies allow for the exploration of 

intricate and diverse matters, offering valuable insights into the phenomenon under study (Yin, 

2018). Furthermore, case studies allow researchers to study a particular phenomenon within its 

natural setting, providing rich and accurate information (Boateng, 2016). 

 

According to Yin (2012), a case study research method is used to answer ‘how’ and ‘why’ 

research type of questions. The author describes three types of case studies: “(a) explanatory 

case studies, (b) descriptive case studies, and (c) exploratory case studies”. Whereas 

explorative case studies are used for preliminary inquiry of a phenomenon, serving as a prelude 

to more in-depth inquiries, explanatory case studies are designed to explain how events occur 

by gathering data on cause-effect relationships. Descriptive case studies begin with a theory 

that describes the subject being studied, and then the information collected is compared to the 

developed theory (Yin, 2012). Although many social scientists believe that case studies should 

be confined to ‘exploratory’ studies, several scholars have used the case study research method 

for ‘descriptive’ and ‘explanatory’ studies (Yin, 2018).  

    

University of Ghana http://ugspace.ug.edu.gh



65 
 

Moreover, case studies can take the form of a single case study or a multiple case study. A 

single case study is used when a researcher seeks an in-depth study of one group, event, or 

person. It has the advantage of providing rich descriptions of the specific phenomenon under 

study (Yin, 2018). However, with single case studies, there is an inherent risk of misjudging 

the representativeness of the selected case, and a lack of generalizability of findings 

(Kahkonen, 2014). Conversely, a multiple case study otherwise known as a collective case 

study, involves an in-depth study of two or more groups, events, or persons. This makes 

multiple case studies more robust since they are supported by replication logic (Yin, 1998). 

Thus, since each case is treated as a separate inquiry, the findings obtained from a multiple 

case study strengthen the certainty of the results which end up either supporting or challenging 

an emerging theory (Amerson, 2011; Yin, 2003). Due to its benefits, the multiple case study 

was used for this study as the researcher sought to undertake independent case studies of the 

same phenomenon. 

 

4.4.1 Case Study Design 

This study uses the descriptive case study approach which involves the use of theory to guide 

data collection and subsequent confirmation or challenge of the theory used. In information 

systems research, the case study approach stands out as the most common qualitative method 

(Darke et al., 1998). The case study approach was selected for its adaptability and the multiple 

data sources it offers (Yin, 2018). The unit of analysis for the study is the individual software 

companies in Ghana that participated in the study. The basis for the selection is that software 

companies are the primary context within which the phenomenon of interest (SEC and their 

influence on employment) are observed and analyzed. Thus, software companies are the 

environments where essential competencies are defined and linked to employment outcomes. 
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4.4.2 Sampling Technique for Selecting Respondents 

Sampling is a critical aspect of any research study. It involves the careful selection of a subset 

of individuals from a larger population to participate in the study (Lunsford & Lunsford, 1995). 

A good sample is one that represents the population well and produces results similar to those 

that would have been obtained if data had been collected from the entire population (Acharya 

et al., 2013). Samples are so selected in research to reduce the cost and time associated with 

undertaking research (Creswell, 2012). 

 

There are two main classifications of sampling techniques: probability sampling and non-

probability sampling (Creswell, 2012; Sharma, 2017). Probability sampling allows for 

reasonable statistical inferences as it ensures that each member of a population has an equal 

opportunity to be chosen for a study. This includes methods like simple random sampling or 

stratified sampling. On the contrary, non-probability sampling does not allow for valid 

population generalizations since it does not employ random selection and instead relies on the 

researcher’s discretion or convenience in selecting participants (Alvi, 2016; Saunders et al., 

2003).  

 

Two non-probability sampling methods, convenience and purposive sampling, were used for 

the study. Convenience sampling is used when researchers select participants based on their 

easy accessibility and availability (Etikan, 2016). Thus, participants are chosen simply because 

they are convenient for the researcher to reach them or they are willing to participate. With 

purposive sampling, there is an intentional selection of participants based on their expertise in 

a subject matter or their specific characteristics that are deemed useful to the study (Etikan, 

2016; Saunders et al., 2003).  
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In this study, the focus is to gather information on the relevant software engineering 

competencies required in Ghana, their influence on employment, and the moderating effect of 

knowledge in programming languages and generational age on the aforementioned 

relationship. This required the collection of data from top-level personnel of software 

companies in Ghana such as Chief Executive Officers, General Managers, Human Resource 

Managers, or Lead/Senior Developers. To achieve this, the researcher obtained a pool of over 

10 reputable software companies to sample from. This was ascertained through a name search 

at the registrar general’s website (with the aid of keywords such as ‘software’, and ‘developer’), 

online Google searches, social media, and job portals in Ghana. Thereafter, company websites 

were accessed to gather email addresses, and invitations for participation in the study were then 

sent via email. The convenience sampling method was then utilized to select 2 companies 

located in Accra that were accessible and willing to partake in the study. Furthermore, the 

purposive sampling method was used to ensure the inclusion of participants who could provide 

valuable and relevant insights needed for the study. In total, six respondents were used for the 

study, with three from each of the two sampled companies.        

 

 

4.4.3 Data Collection Methods 

The data collection method for this study has been carefully designed to gather comprehensive, 

in-depth information to ascertain answers to the research questions posed. Several sources can 

be used to gather data for a case study. This includes interviews, direct observation, participant 

observation, archival records, documents, and physical artifacts (Yin, 2018).  

 

The primary method of data collection for this study was interviews. However, according to 

Benbasat et al. (1987), collecting evidence for a case study requires that it come from two or 

more sources for the research findings to be supported. Therefore, document analysis and direct 
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observation were employed to provide support to the interviews conducted. This combined 

approach, aligning with Benbasat et al. (1987) emphasis on multiple sources, enhances 

triangulation, and provides a multi-faceted view of the research topic.  The primary focus on 

interviews is in line with the interpretivist paradigm, aiming to understand the subjective 

experiences of key personnel within software companies. Document analysis and direct 

observation provided complementary data for cross-referencing and validation. 

 

4.4.3.1 Interviews 

The study used semi-structured interviews to collect first-hand data from respondents who were 

top-level personnel of software companies in Ghana. Interviews are a prominent means of data 

collection as it allows the interviewer to ask follow-up questions to gain a clear understanding 

of the interviewee’s responses and to address any questions the interviewee may not have 

understood (Yin, 2003). The use of semi-structured interviews was to offer flexibility in 

questioning, allowing for the collection of rich and detailed information from respondents 

(Saunders et al., 2003). However, to guarantee uniformity throughout the interviews and keep 

the focus on the objectives of the study, a prepared interview guide was utilized. The interview 

guide was designed with the research questions in mind and informed by the interpretive 

paradigm’s emphasis on exploring subjective experiences.  To evaluate the effectiveness of the 

interview guide, a pilot interview with a relevant personnel in a software firm was undertaken 

before the main interviews. 

 

The interview guide included both open-ended and close-ended questions. The open-ended 

questions were used to elicit detailed responses, and unique perspectives, and explore the 

rationale behind participants’ opinions on the subject matter. Closed-ended questions were 

used in the study to collect pertinent demographic data from respondents. With the consent of 
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respondents, interviews were audio recorded to ensure the accuracy of collected data. In 

addition, notes were taken during the interviews to ensure documentation of key points and 

follow-up questions that may arise during the interview. This aligns with Yin's (2018) emphasis 

on capturing key information that contributes to meeting the study’s overall objectives. In total, 

interviews were conducted at two software firms, with three top-level personnel from each 

company. Some of the interviews took place at the company premises, while others were 

conducted virtually via Google Meet due to respondents’ busy schedules. 

 

4.4.3.2 Ethical Considerations 

This study adhered to strict ethical guidelines to ensure the integrity of the research as well as 

protect participants’ interests. Firstly, all correspondence with the software firms was 

conducted using the university’s official email to assure respondents of the study’s academic 

nature and confidentiality. In addition, the interviews were conducted at the convenience of the 

respondent and maintained to a reasonable duration. Prior to the interview, the research 

objectives were explained to participants, and the academic aspect of the study was 

emphasized. The consent of respondents was also sought to audio-record the conservations. 

Finally, to encourage respondents to freely express their views, they were assured that the study 

would maintain their anonymity. 

  

4.4.3.3 Document analysis  

The websites of the software firms were analyzed to gather relevant information about the 

companies. These websites offered insights into the firms’ histories, the software services that 

are offered, the software engineering positions available, and the qualifications and 

characteristics of the personnel employed. This provided the researcher with valuable insights 

into the phenomenon under study and aided in correlating findings from the interview. 
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4.4.3.4 Direct Observation 

The researcher visited the premises of each of the two firms involved in the study. These visits 

provided valuable insights into how software firms operate, their personnel, and the overall 

work environment. Additionally, the visits offered a clearer understanding of the generational 

cohorts employed at these firms, which helped in correlating the responses given by the 

respondents. 

   

4.5 Data Analysis and Interpretation  

Analyzing gathered data and making meaningful interpretations is a crucial step in 

transforming raw qualitative data into meaningful insights (Mezmir, 2020; Miles & Huberman, 

1994; Yin, 2018). Given the interpretivist philosophy underlying this study, thematic analysis 

was employed to systematically examine interview transcripts. Thematic analysis, as outlined 

by Miles and Huberman (1994), is well-suited for interpretivism research as it involves iterative 

data reduction and identification of patterns, which helps in drawing conclusions from the 

subjective experiences of respondents. Drawing from established qualitative techniques, the 

researcher remained receptive to discoveries throughout the data analysis to provide a detailed 

and insightful analysis and interpretation of the gathered data (Peel, 2020). 

 

4.5.1 Thematic Analysis 

Thematic analysis is a flexible qualitative method that involves identifying, analyzing, and 

interpreting patterns, known as themes, within interview transcripts (Vaismoradi et al., 2013). 

In using thematic analysis for the study, Miles and Huberman’s (1994) approach was followed. 

The authors, Miles and Huberman (1994), outline four major steps in conducting thematic 

analysis: data collection, data display, data reduction, and conclusion drawing and verification. 
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The first step is data collection which was achieved through the conduct of interviews and 

subsequent transcription. The second step, data reduction, involves simplifying, abstracting, 

and transforming the collected data to find relevant accounts in the texts (Miles & Huberman, 

1994). This is referred to by some scholars as data condensation, implying that collected data 

needs to be condensed to ensure large textual data is meaningfully reduced and organized 

(Mezmir, 2020). This step also involves thematic coding of relevant data. The third step, data 

display, requires making use of matrices, graphs, and charts, among others to visually display 

data. This makes it easier to make meanings that permit conclusion drawing (Lyons, 2000; 

Miles & Huberman, 1994). The fourth and final step involves making conclusions from the 

analyzed data. Drawing conclusions involves taking a step back to reflect on the meaning of 

the analyzed data and evaluating their significance in relation to the research questions. 

Verification, a crucial aspect in drawing conclusions, involves going back over the data as 

many times as needed to validate and confirm the emerging conclusions (Miles & Huberman, 

1994). The process followed is shown in Figure 4.1. 

Figure 4.1 Miles and Huberman’s Data Analysis 

Source: Miles and Huberman (1994) 
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Figure 4.2 Flowchart of the Research Process 

Source: Adapted from Kahkonen (2014) 
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4.6 Chapter Summary 

The primary focus of this chapter was to present and discuss the research methodology used in 

addressing the research questions of this study. Careful deliberation was given towards 

selecting an appropriate research paradigm that could establish a solid philosophical foundation 

for this study. Subsequently, each step taken towards gathering and analyzing data was 

meticulously outlined to ensure comprehensiveness. The sampling technique was explained, 

highlighting the rationale for the convenient and purposive selection of participants. In terms 

of data collection, detailed explanations were provided regarding the use of interviews, 

document analysis, and direct observation. Additionally, the use of thematic analysis for data 

analysis was explained. Significantly, this comprehensive methodology establishes a robust 

framework for exploring the research questions. Therefore, this chapter provides a smooth 

transition into the presentation and analysis of collected data in subsequent chapters.  
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CHAPTER FIVE 

RESEARCH FINDINGS 

5.1 Chapter Overview 

In the previous chapter, the methodologies used in undertaking this study were elaborated upon. 

This included the rationale behind the choice of the qualitative approach, the use of a multiple 

case study research design, and the use of a semi-structured interview as an instrument in 

collecting data from respondents. This chapter is a further step to achieving the objectives of 

the study by presenting findings from the two case studies that were undertaken during the data 

collection process. These findings will help in understanding the competencies required of 

software engineers in Ghana, as well as the influence of competencies on employment and the 

moderating influence of knowledge in programming languages and generational age.  

 

5.2 Case Description 

As explained in the previous chapter, this study employed a multiple case study approach by 

collecting data from two software firms in Ghana. This section provides descriptions of the two 

case studies.  The first software firm is denoted as SwF 1, and the second as SwF 2 for the sake 

of anonymity. 

     

5.2.1 SwF 1 

SwF 1 is a software development company that has been in operational existence for over a 

decade. The company is duly registered with the registrar general and is located in the capital 

city of Ghana, Accra. Since its inception, the firm has experienced rapid and continuous 

development. The company boasts of more than 10 employees who occupy various positions 

in the firm. Some of the SE positions that exist in the company include Backend developers, 

Mobile developers, Front-end developers, UI/UX, and Quality assurance testers. Aside from 
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these SE positions, the firm has 5 board of directors, and other technical leads such as the Head 

of engineering, Head of DevOps, Programs manager, and Senior Software Engineer among 

others. SwF1 operates primarily as a financial technology (FinTech) software firm, providing 

innovative software solutions to meet the specific requirements of local and international 

clients.  

 

5.2.2 Services Provided 

As a bespoke software firm, SwF 1 is into the development of a full range of software products 

tailored to meet the needs of its clients. This includes the development of core applications 

such as Enterprise Applications, Client Relationship Management (CRM) systems, and Human 

Resource Management Systems (HRMS) among others. The firm also engages in FinTech, 

USSD services, and Web and Mobile applications development. However, SwF 1 is primarily 

FinTech and aside from developing custom financial solutions for clients, it also boasts of a 

collection of in-house software solutions that are designed to meet the requirements of banks, 

credit unions, savings and loans, and fund management firms, among others.  

 

 5.2.3 SwF 2  

SwF 2 is a software development company located in the Capital city of Ghana, Accra. The 

firm was founded over a decade ago and boasts an impressive portfolio of software products. 

Just like the first case, SwF 2 has over 10 employees who play various roles within the 

company. Some of the software engineering positions that exist within the company include 

Head of Software Development, Head of Mobile App Development, Lead Web App developer, 

Chief Security Officer, Head of Networking, Project Manager, Data Analysts, and Lead 

Product Manager, among others. The firm provides development of innovative software 

solutions to the Ghanaian local market and beyond the borders of the country. To achieve such, 
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the firm constantly seeks individuals who have the requisite competencies and an inner drive 

to build incredible products. The company does not only attract the best software engineering 

talents, it has over the years trained a lot of persons, including novices, to become software 

engineers as highlighted by the co-founder in the interview.  

  

5.2.4 Services Provided 

The company specializes in web development, mobile application development, Internet of 

Things (IoT), systems and processes automation, artificial intelligence (AI), and IT 

consultancy, among others. According to the co-founder, the firm is yet to implement its 

Blockchain technology, though they have started something as such in the area of land 

administration. Aside from developing custom software solutions for clients, the firm also has 

in-house software products that are made available for subscription by organizations to 

improve their processes.  

 

5.3 Demographic Characteristics of Participants 

Overall, this study had 6 participants with 3 from each of the two software firms that were used 

in the case study. The demographic characteristics of the participants are indicated in Table 

5.1.  
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Table 5.1 Demographic Characteristics of Participants 

Software 

Firm 
Employment Position Role in Organization 

Highest Educational 

Qualification 

Software 

Development 

Experience 

(years) 

Experience 

in managing 

developers 

(years) 

SwF 1 Head of Engineering • Leading software engineers 

• Backend engineer (C# developer) 

Bachelor’s degree in 

Computer Science 

7 1 

SwF 1 Program Manager • Overseeing the activities of the other 

developers 

• Spearhead the development of software 

products 

• Educating and mentoring developers 

Bachelor’s degree in 

Computer Science and 

Mathematics 

 

8 

 

3 

SwF 1 Senior Software Engineer • Maintaining of developed software 

• Handling integrations with partners such 

as MTN, AirtelTigo, among others. 

• Main go-to developer for support for 

mobile banking clients  

Diploma 6 3 
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SwF 2 Co-founder / Project 

Manager 

• Managing software projects 

• Handles software security 

• Testing software 

• Checking for bugs and vulnerabilities in 

the application development process. 

Master’s degree in 

Computer Science 

 

14 

 

8 

SwF 2 Head of Software 

Development 

• Managing developers 

• Handles development of web applications 

Bachelor of Science, 

Physics 8 3 

SwF 2 Head of Mobile App 

Development 

• Managing other developers 

• Overseeing the development of mobile 

applications. 

HND in Computer 

Science 4 2 

  Source: Author’s construct based on findings
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5.4 Findings from the Case 

The findings from the two case studies conducted are presented in this section. This is a further 

step in achieving the objectives of the study which are to examine the required SEC, the 

influence of SEC on employment outcomes, and the moderating influence of knowledge in 

programming languages and generational age.  

 

5.4.1 Case one: Software Engineering Competencies (SEC) required by Employers in 

Ghana (SwF 1) 

The software engineering competencies gathered from case one (SwF 1) are presented in Table 

5.2. In the table, the Head of Engineering is denoted as HoE, the Program Manager as PgM, 

and the Senior Software Engineer as SSE. 

 

Table 5.2 Software Engineering Competencies, Description, and Importance (Case 1) 

Technical Skills Description  Reason of Importance 

1. Proficiency in 

the relevant 

programming 

language (C#, 

Flutter, React, 

Golang, etc) 

“So the programming 

language is the language or 

the tool that you use to 

develop a system that will be 

used.” (HoE) 

•  “to be a software engineer, you 

should know the tool that is used 

to work” (HoE) 

• “we expect everybody to know 

how to use the C# programming 

language because about 90% of all 

the company’s software is built in 

C#” (SSE) 

2. Version control 

(GitHub) 

• “It’s more like a history 

for your code” (PgM) 

• “That is the place where 

you push your code.”  

(HoE) 

• “the GIT is just like a 

place where we merge 

• “it helps you to actually keep track 

of the changes that you have made 

in your code base, the branches 

created, pull requests made, the 

workflows that are in place, 

pipelines, and all those things.” 

(PgM) 
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[various modules of an 

application]” (HoE) 

• “So we put the software together, 

then on the GIT we have UAT 

[Unit Acceptance Testing], that is 

a test environment where we can 

run and be sure that all that we 

asked engineer A or engineer B, he 

has done what is required of him. 

So the GIT is actually for testing 

purposes.” (HoE) 

3. Database 

Management 

• “it is a storage where your 

data goes in and comes 

out.” (HoE) 

• “it is like an API, an 

interface or a middleware” 

(HoE) 

• So without the database, 

you are just getting the 

information and cannot 

store it anywhere. It is like 

a storehouse where you 

store data. (HoE) 

• “majority of what we do is 

building banking systems, and the 

core of the banking systems is 

actually the database. So we 

expect people to know how to 

work with databases, how to write 

SQL queries, how to back up 

databases and also ensure data 

integrity.” (SSE) 

• “it is important because around 

FinTech we have a lot of 

regulations. So there are a lot of 

regulations that the Bank of Ghana 

has set in regard to data 

management and data integrity. So 

because FinTech would not want 

to risk that, we would expect that 

at least candidates know how to 

work with the databases, and know 

how to ensure data integrity.” 

(SSE) 

• “There’s something we call race 

conditions, where we would have 

the same data being overwritten. 
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So it leads to wrong data, 

essentially. So we want to avoid 

that in the banking system. So we 

at least, have to ensure that 

everyone at least knows how to 

work with a database.” (SSE) 

4. Software 

Development Life 

Cycle 

• “They come in the form of 

processes, you move from 

one stage to the other. 

There is waterfall, then 

agile where you can start a 

project and then make 

improvements in a cycle 

form, like when you plan, 

you design, you develop, 

you test, you deploy, you 

maintain, and then you 

come back to design, 

develop, test and maintain 

and so on until you get a 

near perfect application.” 

(PgM) 

• “You should also have an 

understanding of the development 

methodologies that we use, 

whether it is Agile, Scrum, 

Kanban, and so on.” (PgM) 

5. Data structures 

and algorithms 

• “these things come with 

your understanding of the 

data structures, like arrays. 

How do you even create 

an array?” (PgM) 

• “So if I do not know how to create 

an array, I don’t know how to 

create a linked list, I don’t know 

how to create a graph, it will be 

hard for me to even build an 

algorithm that is going to solve a 

complex problem.” (PgM) 

• “you need those skills like it’s 

what shows that you have a good 

understanding of software 
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development, aside from the 

language.” (PgM) 

6. Project 

management 

platforms such as 

Jira 

• “so aside we having a 

history for our code base, 

we should also have a 

history of the task that you 

have been assigned to. So 

when you go to a project 

management platform like 

Jira, normally your team 

lead or your immediate 

supervisor will assign you 

task over there” (PgM) 

• “So I don’t have to always come to 

your desk and ask you how far, 

where are you? What have you 

done?” (PgM) 

• “That is a way we can use to keep 

track of the progress of the project 

so that we can report to 

management, or whoever the 

stakeholder that is interested in 

that data.” (PgM) 

7. Testing and 

integration 

• “we have something 

called unit test, where you 

test each of the 

components of the 

application that is built.” 

(PgM) 

• “the integration part has to 

do with after you’ve 

written your test, how 

does it integrate with the 

rest of the application or 

the rest of the system.” 

(PgM) 

• “Testing and integration is very 

key. As a developer, you should be 

able to know how to write unit 

tests.” (PgM) 

• “So I’m able to test each and every 

component of the application, 

know that it’s working, and then I 

now bundle it, and then I ship it to 

the customers to run their tests, or 

to the QA team to run their tests 

before we ship to our customers.” 

(PgM) 

8. 

Communication 

• “We know we must all 

understand the same thing 

before we can even be in 

one place.” (HoE) 

• “in every organization, 

you should have clear cut 

hierarchy of 

• “So it’s important because our 

customers are banks, essentially. 

So if you as a developer is the lead 

on a particular project, we would 

be expecting you to talk to the 

customers who are the banks. 

These are bank CEOs, bank 
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communication routes that 

you maintain within that 

organization” (PgM) 

managers, and maybe the head of 

engineering for that particular 

bank. So we would expect that you 

can be able to communicate your 

thoughts clearly and precisely to 

the customers.” (SSE) 

9. Interpersonal 

skills 

• “I think this cuts across 

everywhere. In any 

organization, the way you 

relate with your boss, your 

colleagues, you should 

just know what to say at 

what time.” (HoE) 

• “Either than that, you will be 

having issues with people.” (HoE) 

• “So I would then have to go and 

interact with the person and know 

why there is that gap, and see how 

best we can bridge it.” (PgM) 

10. Mindset for 

growth and 

learning 

• “You may know that let’s 

say today, how to get a 

person’s username is to 

write a.username, 

tomorrow there may be a 

more efficient way of 

doing the same thing.” 

(HoE) 

• “As an engineer, you should have 

the mindset of growth and 

learning, because the space where 

you find yourself, is a fast-

growing industry.” (PgM) 

• “So if you are always ready to 

learn, you will improve your skill 

and you will always be up to 

date.” (HoE) 

11. Problem 

solving 

• “Problem-solving is like 

the basis of everything 

that you do. You’re 

always given a problem to 

solve.” (PgM) 

 

• “I should be able to think through 

all of this and break them down 

into micro-tasks that I can work on 

within the feature that has been 

assigned to me” (PgM) 

• “especially, and it should also be 

in line with the requirements that 

we’ve gathered from the 

customer.” (PgM) 
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12 Collaboration • “As I mentioned with the 

example with the GIT and 

then the Jira, you should 

be able to collaborate as a 

team. In most cases you 

will be working as a 

team,” (PgM) 

• “if you go alone, you cannot do so 

much. But if you go with other 

people, you can reach far” (PgM) 

• “So a back-end developer depends 

on the database guy to be able to 

get queries and schemas in place” 

(PgM) 

13. Adapt to new 

environments 

• “you should be able to 

adapt to that environment, 

the culture of the 

company, the do’s and 

don’ts” (PgM) 

 

• “you should be able to adapt to 

that environment and the 

technologies that they use there.” 

(PgM) 

• “you should be able to work with 

all of your co-workers, those who 

like you, those who don’t.” (PgM) 

14. Time 

management 

• “How soon are you able to 

close tasks that have been 

given to you” (PgM) 

• “So time management is very key, 

it helps you to meet deadlines 

without sacrificing quality” (PgM) 

• “Time management is very key 

when it comes to calculating your 

KPI [key performance indicator]” 

(PgM) 

15. Leadership 

skills 

• “Leadership skills has to 

do with those who are 

team leads, those who are 

managers like me.” (PgM) 

• “We should be able to 

inspire and motivate them 

when they are feeling 

down.” (PgM) 

• “our actions tend to influence 

other people ….. so we should be 

careful the way we handle things 

that occur at the office, like 

conflicts.” (PgM) 

16. Being ethical • “being ethical in your 

activities means that the 

way you do your work 

• “See how your actions are 

affecting other people…. there are 

some people, they tend to play a 

lot when they’re at the office and 
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shouldn’t badly affect 

another person.” (PgM) 

 

it’s distracting to other people” 

(PgM) 

17. Self-

motivation 

• “you should be able to 

motivate yourself to learn 

that language, to keep 

your employment, to add 

to your skill set” (PgM) 

• “you need to motivate yourself, 

else you cannot keep up and you 

take offense and you might even 

resign.” (PgM) 

18. Prior work 

experience 

• “we would expect a 

potential employee to 

have worked elsewhere” 

(SSE) 

• “unless it’s a very junior role, an 

internship role, we would expect a 

potential employee to have worked 

elsewhere so that they are already 

familiar with the industry and 

know how to work with their 

colleagues” (SSE) 

Source: Author’s construct based on findings  

 

 5.4.2 Achievement Orientation and Employment 

 This section discusses the importance of achievement orientation to software firms (SwF 1) 

and how such competency influences employment outcomes in software engineering. 

  

The Senior Software Engineer said:  

“In our organization, I mean, not just ours, but any other FinTech that you would think 

about, it’s always a very high pressured environment. Everyone else does not go to 

work on Saturdays and Sundays, but on Saturdays and Sundays, people are using their 

banking applications. They are using their banks, using their ATM cards. They are 

using their mobile banking apps. So in FinTech, most of us don’t really sleep, so we 
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sort of assess you based on how you can handle stress. And how determined you are to 

work under pressure.” (Case 1 – Senior Software Engineer) 

 

The Senior Software Engineer added that:  

“especially when it comes to hiring junior developers, that’s something that even I, 

personally, tend to look out for. Is this person really hungry for what he wants to do? 

So yes, the drive for excellence, confidence in one’s self, is what we tend to look out for, 

especially in junior developers.” (Case 1 – Senior Software Engineer) 

 

The Program Manager also said:  

“In the context of what I was describing that the language [programming language] 

changed, you should be unfazed by things like that. You should be willing to learn, and 

bring out your best to be able to achieve the tasks, like to be able to achieve 

completeness. When it comes to fulfilling your tasks, you should be able to challenge 

yourself and take on new technologies within the workspace.” (Case 1 – Program 

Manager) 

 

The Head of Engineering also added:  

“I can even link it [achievement orientation] to continuous learning. You need self-

confidence to learn. So if you are not learning you will be outdated. If new technologies 

are out because you are not always abreast with trending things, you will be left behind, 

and if care is not taken, you can lose your job.” (Case 1 – Head of Engineering) 

 

The responses given by the respondents indicate that achievement orientation is a competency 

software firms are very mindful of. Within the software engineering industry, there is a constant 

need to update one’s skillset due to rapid technological advancements (Oguz & Oguz, 2019). 
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Hence, there is a need for software engineers to possess self-confidence, tenacity, and drive in 

order to keep pace with any new trends or technological changes that may emerge (Calazans 

et al., 2017). In summary, the respondents consider achievement orientation as an important 

competency that influences the employment outcomes of software engineers. 

 

5.4.3 Domain Knowledge and Employment 

This section presents the findings of Case 1 concerning the importance of domain knowledge 

and whether it influences the employment outcomes of software engineers. The respondents 

were convergent in their opinions on domain knowledge.  

 

The Head of Engineering said:  

“It is important because before you will be able to build a FinTech application, a 

financial system, you should know a little about finance. You should know your Debit 

and Credit. So if you don’t have that knowledge, you can’t build any system. Either 

than that the system that you will build, people will just be withdrawing money freely.” 

(Case 1 – Head of Engineering) 

 

He added that:  

“Yes, it does affect employment. The domain knowledge is even the core. That’s the 

core. If you don’t have that knowledge we can’t work.”  

 

The Program Manager also said:  

“It’s very important. So I’m a mobile application developer for instance. I build 

applications using Flutter, how active am I in the Flutter community? How up-to-date 

am I with their new releases, events, and things that they are actually working on? How 
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updated am I with that information? So we need to know because sometimes they 

improve on those things.” (Case 1 – Program Manager) 

 

He added that:  

“I think in most cases it actually matters, because let’s say you’re building an 

application for logistics, you should be able to understand what happens in logistics. 

You’re building an application for a hospital, you should be able to understand what 

happens in the healthcare industry. So it is very key, or maybe you are building a betting 

platform and you don’t know anything about betting.” 

 

The Senior Software Engineer also added:  

“If you’re working on the core banking team, a strong understanding of accounting is 

something that’s really required. It’s [domain knowledge] also required because if you 

are working on the core banking team, you are the one who is going to take support 

requests and feature requests from the customers, which are banks. So you have to be 

able to understand the business side of things, to be able to understand how the 

customers work.” (Case 1 – Senior Software Engineer) 

 

From the responses given, it can be deduced that domain knowledge is a key competency that 

software firms look out for. One must possess extensive business and technical knowledge in 

his area of expertise (Jebreen & Nabot, 2021). The FinTech niche in particular requires 

individuals who aside the technical expertise, understand the business aspects as well (Gupta 

et al., 2024).  In summary, domain knowledge is a very important competency and as such 

influences the employment outcomes of software engineers. 
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5.4.4 Communication Skills and Employment 

This section addresses the importance of communication for software firms (SwF 1) and how 

it influences employment outcomes in software engineers. Communication appears to be a very 

important competency to software firms though its impact on employment is limited.  

 

The Program Manger said:  

“For communication, it’s important for any professional within a working space. You 

should be able to communicate effectively and efficiently as well. Your communication 

should be able to convey the information that you want to share with the recipient. So 

you should aim at making sure that whatever you’re trying to tell the other person sits 

well with the person. The person understands what you are asking them to do or what 

you are requesting from them, and they are able to give you the appropriate feedback.” 

(Case 1 – Program Manager) 

 

The Senior Software Engineer also added:  

“Yes, it’s [communication] quite important, because as I said, you could be on a team 

that is building an app for one of the sponsors. So if you are the developer who is 

leading that particular project, you have to be able to effectively communicate between 

the sponsors and the rest of the engineering team. So you’ll have to be able to break 

things down into human-readable chunks.” (Case 1 – Senior Software Engineer) 

 

He added that:  

“A lot of developers are really technical. They really find it hard to convert that 

technical speak into a more human friendly speak. So it’s quite important for a lot of 

developers to be able to express themselves.” (Case 1 – Senior Software Engineer) 
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However, on whether communication affects the employment outcomes of software engineers, 

the Senior Software Engineer said:  

“Not 100%. Because, as I said, some of the developers that we might be expecting are 

interns, junior developers, so we don’t expect them to have that [communication skills]. 

Probably they might be really good, but because it’s probably their first role, their first 

job, we sort of understand that.” (Case 1 – Senior Software Engineer) 

 

The Head of Engineering also said: 

“It is [important], but it’s 50 50. As I said, someone can be able to express themselves 

very well, but you give the person the work, the person doesn’t know. That’s why we 

have probation, when we realize that you just came to deceive us, but you don’t really 

know what you’re about.” (Case 1 – Head of Engineering)   

 

As to whether communication affects employment outcomes, the Head of Engineering said: 

“I will say yes no because even on the sheet [interview scorecard] it is 10 marks. So 

you can get 0 there but the domain, you are very good. So it is 50 50.” (Case 1 – Head 

of Engineering) 

 

From the responses given, it can be deduced that communication skills is important to software 

firms. It enables software engineers to interact effectively and efficiently with project members, 

superiors, as well as project sponsors (Groeneveld et al., 2021). It also allows them to convey 

technical messages in a much more friendly language to sponsors and other stakeholders of a 

software project (Nguyen, 2020). However, the responses indicate that although 

communication skills is important to software firms, its impact on employment outcomes is 
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limited. In summary, communication skills is considered important to software firms but its 

influence on employment outcomes is limited.  

 

5.4.5 Problem-Solving Ability and Employment 

This section sought to examine how important problem-solving ability is to software firms and 

how it impacts the employment outcomes of software engineers.  

 

The Head of Engineering said: 

“Problem-solving is very key. Because what we are doing is solving problems. We 

develop systems to solve problems. So your logical reasoning, that one is very key.” 

(Case 1 – Head of Engineering) 

 

He added that:  

“I remember in one of the interviews, I asked them let’s assume we have two variables, 

maybe a = 19, b = 20, and I just want to interchange the value, it's problem-solving. 

How fast you can think when you face a problem so that one [problem-solving ability] 

too is very key.” (Case 1 – Head of Engineering) 

 

The Senior Software Engineer also added: 

“That’s very important. I mean, when we test somebody during a software engineering 

interview, that’s usually what we’re testing for. So we’d usually have like two or three 

calls. The first call is sort of like an introductory call to get to know the candidates. The 

second call is a more technical call where we sort of test the candidate’s problem-

solving skills. Because in our industry, in as much as we are building cool and fantastic 

applications, the core of it is all about problem solving. So we are all about testing the 
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candidates on their problem-solving skills. So it’s actually really important. That’s 

something we do upfront, and then we validate it during the probation period.” (Case 

1 – Senior Software Engineer) 

 

The Program Manager also added:  

“So you should be able to think analytically. When given a task, you should be able to 

break them down into micro tasks. Let’s say I’ve been given a feature to work on, an 

authentication feature in an application. What goes into authentication on a platform? 

Well, a user would want to sign in, and a user who doesn’t have an account with us 

would want to sign up. A user who has forgotten their credentials would want to reset 

their credentials one way or the other. So I should be able to think through all of this 

and break them down into micro tasks that I can work on within the feature that has 

been assigned to me, and it should also be in line with the requirements that we have 

gathered from the customer.” (Case 1 – Program Manager) 

 

Hence the above findings clearly indicate that problem-solving ability is a competency that is 

highly sought after by software firms. Thus, software engineering is all about solving problems, 

hence engineers who are analytical and can solve problems are sought after (Stamm, 2023). In 

summary, problem-solving skills is very crucial for software firms and thus influence the 

employment outcomes of software engineers. 

  

 5.4.6 Professional Work Ethic Ability and Employment 

This section deals with how professional work ethic ability such as such as integrity, self-

discipline, hard work, time management, and task-oriented attitude influence employment 

outcomes of software engineers. The respondents pointed out that this competency is very 
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important. However, it’s quite difficult to assess it during the interview stage, hence it is rather 

evaluated during the probation period.  

 

The Program Manager said  

“It’s important, especially when we have to meet timelines. If you have been given a 

task that you are supposed to complete in four hours, and it has taken you three days 

because probably you are engaged with other clients. There are people who come to 

work and they work for other people with your own resources as a company, it is not 

nice to do that. So we want to know, when you are working for us and we have given 

you a task and a time frame, if it is unrealistic to complete that task within that time 

frame, you can communicate it to us, and be professional about it.” (Case 1 – Program 

Manager) 

 

He added that:  

 “So it will actually affect the employment opportunity that we give to you. If you are 

on probation and then we realize when you come to work, you don’t do your work, you 

wait till like, three, four [pm] before you start doing the work and then it will look like 

you are not able to finish, so the next day you will continue it and it’s consistent we will 

get to know of it, and then we can terminate your employment.” (Case 1 – Program 

Manager) 

 

The Head of Engineering also said: 

“So let’s say I’m given task A to finish, and I have a deadline to meet, and I have not 

said anything, it can affect my employment. Because the work that we do, it is time 

bound, and you are supposed to deliver on time. Even if there is any obstacle, you are 
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supposed to share so that even if possible, the whole team will brainstorm and find the 

best possible solution.” (Case 1 – Head of Engineering) 

 

He added that:  

“Yes, [it does affect employment outcomes] at probation but not the initial 

[recruitment] stage. And also timing, maybe you are supposed to arrive at work at 

maybe 8:30 [am], and you know for developers we don’t joke with our time. That is one 

thing. If they say closing time is 5[pm], even if the person is doing serious work when 

it’s 5[pm], they will put their bags down and go. Yes, some of them that is how they are, 

especially the new guys that are coming, they put their bags down and go. So if you are 

obeying your closing time, then you should also be ready to come early, right? And if 

they go extra, you have to pay overtime.” (Case 1 – Head of Engineering) 

 

The Senior Software Engineer also added: 

“So within our organization, we have a probation period which can range from three 

to six months. So within that time, we sort of assess whether the candidate is managing 

their time effectively, comes to work early, has improved a lot, and can now 

communicate efficiently. So within that time, we sort of assess all of those stuffs. So, it 

is not important when you are coming in the door regardless of your level of experience. 

But during the probation period, that is when we sort of check it to make sure that you 

are sort of aligned with the company’s goals, and you are also doing well at your job.” 

(Case 1 – Senior Software Engineer) 

Therefore, it can be concluded from the above comments that software firms value professional 

work ethic ability, even though it is mostly evaluated during the probationary period. This is 

particularly important since software firms have to meet stringent timelines from their clients 
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(Meyer et al., 2019), which increases the value of qualities such as self-discipline, hard work, 

time management, and a task-oriented attitude. In summary, having a strong professional work 

ethic is important for software firms and thus affects the employment outcomes of software 

engineers. 

 

5.4.7 Teamwork Ability and Employment  

This section discusses teamwork ability, its importance, and its influence on the employment 

outcomes of software engineers. The responses suggest that teamwork ability is an important 

competence although its effect on employment outcomes depends on the role in question.  

 

With respect to teamwork ability, the Program Manager said: 

“As the saying goes, if you go alone you cannot do so much, but if you go with other 

people, you can reach far. So teamwork is very key. One way or the other, you will rely 

on other people to be able to complete your day-to-day activities.” (Case 1 – Program 

Manager) 

 

The Senior Software Engineer also added: 

“In as much as we want people to be able to work effectively in the team, we also want 

them to be their own, let’s just say their own bosses. They know how to work 

independently without bugging everyone around. So we want people who know how to 

take charge of whatever it is that is given to them and be an adult about what they are 

doing. So that’s primary. But then teamwork, yes, secondary, because there are times 

when the entire team has to work together to sort of get a particular product out quickly. 

We want the person to be a team player who can ask questions and others can also 
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come to them to ask questions and resolve an issue quickly.” (Case 1 – Senior Software 

Engineer) 

 

He added that:  

“So it depends on the role. If it is a junior role, probably we will test you based on what 

you can do by yourself, and then validate you during the probation period. But for 

senior roles, we will sort of validate you [on your teamwork ability] using your prior 

work experience.” (Case 1 – Senior Software Engineer) 

 

The Head of Engineering also said: 

“You are coming to work with human beings, as I said with your colleagues. Even a 

project such as a school management system, will have two people or three people 

handling that. So you should know how to work in teams, and it’s very important.” 

(Case 1 – Head of Engineering) 

 

He added that: 

“At the initial [recruitment] stages not really. If you are ready to learn and work in 

teams, I cannot say definitely that it affects [employment outcomes] but it depends on 

the organization. But here when you come, you will learn because you will be working 

with a project team.” (Case 1 – Head of Engineering) 

 

Hence, it can be deduced from the responses given that teamwork ability is an important 

competence especially given the collaborative environments of software engineering (Jia et al., 

2017; Soomro et al., 2016). However, the responses also show that although teamwork ability 

is an important competence, software firms usually do not evaluate it during their hiring 
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process. They consider teamwork as a competence that can be nurtured in their employees by 

placing them in project teams for example. In addition, the responses indicate that ability to 

work independently may prove rather more important for junior roles as opposed to teamwork 

which rather proves more important for middle and senior roles. In summary, teamwork ability 

is important to software firms and does affect employment outcomes, although the extent of its 

influence depends on the role. The ability to work independently is preferred for junior roles 

while teamwork is preferred for mid to senior roles.      

   

5.4.8 Impact of Knowledge in Programming Languages 

This aspect presents findings of the moderating influence of knowledge in programming 

languages on domain knowledge and problem-solving abilities of software engineers.  

 

5.4.8.1 Impact of Knowledge in Programming Languages on Domain Knowledge and 

Employment.  

These responses were as follows: 

 

  

The Head of Engineering said: 

“Domain knowledge is centered around programming languages, so it affects 

everything. That’s the key. So when someone is good at programming languages, that 

person will be well versed in domain knowledge.” (Case 1 – Head of Engineering) 

 

He added that: 

“Let me use myself as an example, when I came to this company I was a C# developer 

but I didn’t know much about it, I was new. But it got to a time that they wanted someone 

who can do front-end. But because I’ve done something [concerning front-end], I 

quickly moved there. So how this can affect you employment is when maybe the 

University of Ghana http://ugspace.ug.edu.gh



98 
 

company is running out of assets and they need people to do multiple stuffs because 

they do not have enough to pay everyone.”  

 

The Program Manager also added:  

“So the thing is if you are proficient in your programming language, and you also have 

an understanding of your domain, like the FinTech that I’m in right now, it helps you 

to build solutions that are fine-tuned to solve problems that are actually faced within 

the industry or with clients that are actually going to use your application.” (Case 1 – 

Program Manager) 

 

Hence, from the responses given, it can be said that when software engineers are proficient in 

programming languages, it helps them to understand their respective domains better (Cheng, 

2018). This enables them to build solutions that are fine-tuned to solve problems that confront 

the respective industry which will lead to positive employment outcomes. In summary, 

knowledge in programming languages moderates the relationship between domain knowledge 

and employment.  

 

5.4.8.2 Impact of Knowledge in Programming Languages on Problem-Solving Ability and 

Employment 

The Head of Engineering said: 

“I will say that it doesn’t enhance your problem-solving [abilities]. When you work on 

more projects, that’s how you [develop problem-solving ability]. Let’s say someone 

who knows C#, knows Java, it doesn’t enhance your problem solving but it’s the 

projects that you build that enhance your problem-solving.” (Case 1 – Head of 

Engineering) 
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He added that: 

“So in school they taught us C++, VB [Visual Basic], but I have not really worked with 

any project on it, so it won’t enhance my problem solving. But when I work on projects, 

then it will enhance my problem-solving. So I work on projects in C#, I work on another 

project in React, so this is how [you improve your problem-solving abilities].” (Case 1 

– Head of Engineering) 

 

The Senior Software Engineer also added: 

“I would say there is no direct correlation between that [between knowledge in 

programming languages and problem-solving abilities]. It is like how we all speak 

English, but certain people are very good negotiators. They had to learn that particular 

skill, right? And certain languages are built for certain problems, so as you learn more 

languages, it will help you just a bit over there. But if you want to actually improve 

your problem-solving skills, you have to actually take on challenges.” (Case 1 – Senior 

Software Engineer) 

 

From the responses given, it is clear that possessing knowledge in programming languages 

does not enhance one’s problem-solving abilities. Problem-solving abilities of software 

engineers are rather enhanced when they execute software projects or when they take on 

challenges (Dekhane et al., 2013). In summary, knowledge in programming languages does 

not moderate the relationship between problem-solving ability and employment.  
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5.4.9 Impact of Generational Age 

This section presents findings on whether generational age moderates the relationship between 

certain competencies and employment.  

 

5.4.9.1 Impact of Generational Age on Domain Knowledge and Employment 

This section examined whether there are differences in domain knowledge across the various 

generational cohorts (Gen X, Y, and Z) and whether they affect employment outcomes. The 

following were responses from the respondents: 

 

The Head of Engineering said: 

“I think yes [there are differences], because the X [Gen X], it’s like what they know, 

changing is difficult. They learned the thing the hard way. But in the Y [Gen Y], at least 

there is a much clearer understanding and there is little flexibility. And even the Z [Gen 

Z], most of them have much knowledge [domain knowledge] because they are exposed 

to the thing at a very tender age, so they understand the concept better. But the 

knowledge [domain knowledge] is the X, they know the thing, but the implementation 

is the Y and Z, they have that.” (Case 1 – Head of Engineering) 

 

He added that: 

“For software engineering firms, a lot of them want young people. One thing they also 

look at is not married. Because this our work, they want someone that can be dedicated. 

Because there are times that you have errors, like issues that you cannot even sleep. 

Like, even when you are on your bed, you are thinking, and when the thing comes up, 

you want to jump up and resolve the issue. But if you have a lot of responsibilities, if 

you close here, you have closed.” 
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The Senior Software Engineer also added: 

“The main differences [in domain knowledge] is with Gen Z, because they are adopting 

more of recent tech, that is in the space of AI.  So what I see is that in the next 10 years, 

one of the requirements when we are talking about technical skills that will be required 

for developers, AI is going to be one of them. So because the AI revolution is already 

starting, and right now, personally, if I am to be hiring, I would like to see someone 

who really understands AI, because it has really taken us by storm. So that is something 

I would say, that when it comes to domain knowledge, Gen Z is quite excelling at that, 

because they are the ones mostly working with AI right now.” (Case 1 – Senior Software 

Engineer) 

 

The Program Manager also said: 

“Yes, a lot [there are lot of differences in domain knowledge]. Especially those in the 

older generation, the X and Y, they possess a lot of knowledge in the domain because 

of experience. Like, they work with a lot of clients so they possess a lot of knowledge 

[domain knowledge]. A lot of them have certifications in most of these things, masters, 

some even have PhDs and so on. So they possess a lot of knowledge [domain 

knowledge].” (Case 1 – Program Manager) 

 

He added that:  

“So let’s say we want to employ someone in Gen X, I’m not sure we will employ the 

person to come and write code. We will employ the person to come and share domain 

knowledge and experience. So that is where you find a person like that being in a top 
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management role. When you employ someone in Gen Y, they will either be in a top 

management role, or most likely be a CTO, or maybe a project manager.” 

 

From the responses, it is clear that older generations (Gen X and Y) possess extensive domain 

knowledge whereas Gen Z who are the youngest members of the workforce are abreast with 

recent technologies such as AI. In addition, Gen X are preferred for coding (programming) 

roles whereas older generations (Gen X and Y) are preferred for management positions. In 

summary, there are differences in domain knowledge between the various generational cohorts 

(Gen X, Y, and Z) which in turn affects the employment outcomes of software engineers.   

 

5.4.9.2 Impact of Generational Age on Communication and Employment 

This section sought to examine whether the various generational cohorts exhibit different 

communication skills, and if such affects the employment outcomes of software engineers. 

 

The Program Manager said: 

“They [Gen X] want things to be more formal; mostly emails, so they are mostly formal.  

For the Gen Y and Z, we like to use these platforms; Slack, Skype, WhatsApp, we want 

those things. So our mode of communication is mostly playful, jovial.” (Case 1 – 

Program Manager) 

 

The Head of Engineering also said: 

“Yes, you see the Gen X, they are discipline. Like they know what to say at what time. 

Because at their time, they enforced those things [discipline], but the Z, whatever comes 

to their mind they feel free and express it. And at times, it makes the environment fun.” 

(Case 1 – Head of Engineering) 
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On whether, the differences in communication skills between the various cohorts influence 

employment outcomes, the Head of Engineering added again that: 

“Most people want someone who can get the work done, and so if you can get the work 

done it won’t matter much.” 

 

The Senior Software Engineer also added: 

“There are differences [in communication skills]. So a lot of Gen Zs prefer to use social 

media, they will prefer to have calls the same way we are having a call [virtual 

interaction] right now. But a lot of the older generation would prefer face to face 

meetings for everything. They sort of see the value in that, unlike the other [young] 

generations” (Case 1 – Senior Software Engineer) 

 

Responding on whether the differences in communication skills influence employment 

outcomes,the Senior Software Engineer added that: 

“What I will say is that if you are a young Gen Z for instance, probably it is your first 

job. So it is understandable if your communication skills is not really good. But you 

might still get a pass, as time goes on you improve [on your communication skills]. But 

if you are coming from Gen Y, Gen X, then probably it might be quite important. So at 

least at that age, the expectation is that you already even have like 3 to 4,5, years of 

experience behind you, so you should be able to communicate effectively.” 

 

From the responses given, it is clear that the various generational cohorts exhibit different 

communication skills. Older generational cohorts prefer formal communication mediums such 

as emails whereas younger generations (Gen Y and Z) would prefer the use of social media for 
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interaction (Maan & Srivastava, 2023). However, these differences do not impact employment 

except for senior or management roles involving Gen X or Y. In summary, generational age 

moderates the relationship between communication skills and employment only with respect 

to older generations (Gen X and Y) or management positions.  

 

5.4.9.3 Impact of Generational Age on Problem-Solving Ability and Employment 

This section presents findings on whether there are differences in problem-solving abilities 

across the various generational cohorts (Gen X, Y, and Z) and how they affect the employment 

outcomes of software engineers.  

 

The Head of Engineering said: 

“Yes, so we are currently building a system, and you see the Y and Z, because they are 

exposed to a lot, they have shortcuts. Can’t we try this thing? Let’s try this thing. So 

their problem-solving skills, though it is arguable but some of them are very smart. 

From my knowledge, I think some of them are very smart. Yours is just, okay I have 

this, what is the best approach? Before you realize, they give you [a solution]. So they 

[Gen Y and Z] help in problem solving a lot.” (Case 1 – Head of Engineering) 

 

He added that:  

“Yes, that is why a lot of people want younger people to do the development. Because, 

there is nothing occupying your mind [if you are younger]. You want fun and stuffs, so 

when the work is given, you should get it done.”  
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The Program Manager also added: 

“When it comes to the code itself, the newer generations tend to do a better job. Because 

they interact directly with the code.” (Case 1 – Program Manager) 

 

The Senior Software Engineer also added: 

“So the Gen Zs are much more sharper. I have worked with other people who are way 

younger than me, and they are some of the best people I have ever worked with. The 

reason is a lot of the older generations especially Gen Y for instance, they are now 

starting out with life and maybe getting married, having kids, that kind of stuff. So they 

do not have time to upgrade themselves. But with the Gen Zs, it is quite different. They 

are probably still in school, under their parents, have enough time to learn new stuff.” 

(Case 1 – Senior Software Engineer) 

 

Given the above responses, it is evident that differences exist between the various generational 

cohorts with regard to problem-solving. As a result, software firms prefer Gen Z for their 

problem-solving ability, especially when it comes to coding or development. Younger 

generations are considered smarter and sharper when it comes to problem solving thereby 

enhancing their career outcomes. In summary, generational age moderates the relationship 

between problem-solving abilities and employment outcomes of software engineers.  

 

5.4.10 Case two: Software Engineering Competencies (SEC) required by Employers in 

Ghana (SwF 2) 

The software engineering competencies gathered from case two (SwF 2) are presented in the 

table 5.3. In the table, Co-founder / Project Manager is denoted as CoF, Head of Software 

Development as HSD, and Head of Mobile App Development as HMA. 
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 Table 5.3 Software Engineering Competencies, Description and Importance (Case 2) 

Technical Skills Description  Reason of Importance 

1. Knowledge in 

programming 

languages 

(Flutter, Kotlin, 

Java, JavaScript, 

PHP) 

• “So the programming 

language is the code that 

you are going to write that 

is going to help you come 

up with that output that 

you seek.” (HSD) 

•  “If you cannot write code or have 

knowledge in any aspect of 

development, you cannot be a 

software engineer.” (HMA) 

• So the language is helping you 

come up with the output on the 

appropriate platform. (HSD) 

2. Database 

management 

• “So people are inputting 

their first name, last name, 

etc, and it’s going to be 

stored somewhere. And so 

the database is what is 

keeping this information 

for you. (HSD) 

• “In terms of the different 

types of databases, we 

have MySQL, 

PostgreSQL, MongoDB, 

Oracle, Cassandra. (CoF) 

• “most of the application you are 

going to be working on as an 

engineer, one way or the other you 

have to keep a certain information 

somewhere.” (HSD) 

• “So if you have this database 

management skill, it’s going to at 

least help you achieve that data 

storage aspect of the software 

development.” (HSD) 

3. DevOps  • “it is just about 

development and 

operations. If you 

combine them, that’s what 

we mean by a DevOps 

engineer.” (CoF) 

• “We call it elastic 

scalability, featuring 

AWS. So, this means that 

you are building the 

• “So DevOps automation, it 

streamlines software engineering 

processes.” (CoF) 

• “it helps in reliability of the 

software application…. DevOps 

engineers ensure that there is 

consistent and reliable software 

releases in terms of updates.” 

(CoF) 
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application in such a way 

that it can contain many 

users, be it 1 million, 2 

million, the software 

should be able to contain 

it.” (CoF) 

• “not only that, but basically it 

helps you get an application from 

the development phase into the 

production phase.” (HSD) 

• “reduces the downtime of the 

software application.” (CoF) 

4. Security • “all the activities you 

perform during and after 

the development of the 

application to ensure that 

at least its vulnerability is 

lessened.” (HSD) 

• “they also analyze risk 

assessment, look at the 

threat modeling, potential 

attack vectors, and 

scenarios.” (CoF) 

• “the extent to which you can lose 

resources in terms of funds when 

you are done with your 

application, and then you leave it 

out there” (HSD) 

• “Ensuring very well that there is 

confidentiality, there is integrity, 

there is availability of data on the 

system.” (CoF) 

5. Graphic design • “So, basically, they deal 

with graphics. It can be 

motion graphics. So, in 

terms of UI, visual 

communication, in terms 

of brand and identity.” 

(CoF) 

• “in terms of brand communication 

to the public, graphic designers are 

very important.” (CoF) 

• “sometimes it is the brand that 

communicates to the people” 

(CoF) 

6. Research and 

innovation 

• “You must investigate. 

You must get that data, 

analyze data. Then the 

data has to answer the 

questions that is being 

asked.” (CoF) 

• “One of the biggest 

problems that we have in 

Africa is the industry 

• “They came back and told us that 

the mobile app you have built is 

nice, but people are not 

downloading. .... our research team 

was able to do their research. They 

brought innovative ideas that we 

should give customers on the 

mobile app a scorecard, whereby if 

you use certain digital products, 
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doesn’t do research. 

Today if somebody comes 

for us to build a mobile 

app for the fellow, we 

need to research about the 

market.” (CoF) 

you are going to get a percentage.” 

(CoF) 

• “So we do the research first. We 

are going to put innovative things, 

that Uber and Yango don't have.” 

(CoF) 

7. IT auditors (IT 

auditing skills) 

• “these are professionals or 

technical people who 

evaluate an organization’s 

information security 

system, the processes, and 

controls. They do this to 

ensure that the system is 

secured.” (CoF) 

• “They make sure that the software 

or application is efficient and 

effective for use.” (CoF) 

• “It’s important in terms of risk 

assessment. They are able to 

identify potential vulnerabilities 

and threats to IT system and data.” 

(CoF) 

8. Lead 

implementers 

(lead 

implementation 

skills) 

• “responsible for putting IT 

solutions into action.” 

(CoF) 

• “they make sure that all 

the software engineering 

processes are being 

implemented” (CoF) 

• “these people are very important 

and crucial because, one, it brings 

productivity. It brings security. It 

also brings compliance. It brings 

business continuity and 

scalability”  (CoF) 

• “They ensure the reliability of the 

software and return on 

investment.” (CoF) 

9. Testers (testing 

skills) 

• “they are responsible for 

evaluating the software 

application to ensure that 

it meets all the 

requirements and is free 

from any defects, any 

vulnerability or any 

problems.” (CoF) 

• “if you don’t test your software, 

you are not able to understand if 

the software is robust in terms of 

quality.” (CoF) 

• “So testing is important to reduce 

risk, to save time and resources, 

and enhance security” (CoF) 

10. Ethical 

hacking skills 

• “we have the black 

hackers, the white 

• “they identify vulnerabilities and 

weakness in the system” (CoF) 
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hackers. So, ethical 

hackers are normally 

white hackers who hack to 

protect, they hack 

legally.” (CoF) 

• “It is important for conducting pen 

[penetration] testing.” (CoF) 

11. 

Communication 

skills 

• “there must be good 

communication between 

you and your manager, or 

you and the people you 

are working with” (HSD) 

• “there are certain things you have 

to communicate to your team or 

stakeholders” (HMA) 

• “generally, if you cannot 

communicate, you cannot lead.” 

(CoF) 

• “it is important to be able to 

communicate to prevent 

misunderstanding” (CoF) 

12. Project 

management  

• “you should be able to 

break this particular 

project down to smaller 

bits and give timelines so 

that you can follow that 

gradually.” (HSD) 

• “almost every project has a 

deadline, a time frame allocated to 

it. So if you can manage projects, 

or if you can at least work on a 

project from the beginning to the 

end in an orderly manner to avoid 

confusion, this becomes a very 

good skillset to have.” (HSD) 

13. Teamwork • “you have to know how to 

at least live among people, 

among the other 

developers and then work 

together as a group” 

(HSD) 

• “You can also have a 

platform like Jira or Asana 

to be able to collaborate 

and coordinate your 

• “There is no software that you see 

running very, very well without 

being organized by a group of 

teams.” (CoF) 

•  “once you don’t have that 

particular soft skill [teamwork] 

you are going to have a lot of 

challenges where you are either far 

ahead or behind what the group is 

working on.” (HSD) 
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software engineering.” 

(CoF) 

14. Problem 

solving 

• “Whatever you are 

working on, you should 

know the goal of what you 

are doing.” (HSD) 

• “with that [problem-solving 

skills], you are sure that whatever 

you are producing at the end of the 

day, it’s not going to be a waste of 

time or resources. It’s actually 

going to be something that you 

would use, or come out to be 

something of importance” (HSD) 

15. Adaptability • “The software engineering 

industry is evolving every 

time.” (HMA) 

• “Every now and then, there’s a 

new software, there’s a new AI 

model available for you to do your 

job better. So, if you are able to 

adapt and learn quickly and then 

implement these new things that 

have been introduced, I think in 

the long run, you will help the 

company and yourself as well.” 

(HMA) 

16. Analytical 

skills 

• “software engineering is a 

field that needs a lot of 

concentration, analyzing 

data, analyzing the future, 

analyzing the past.” (CoF) 

• “You should be able to analyze 

data. You should be able to do 

system analysis and design. You 

should be able to debug codes.” 

(CoF) 

17. Emotional 

intelligence 

• “you should be able to 

manage emotional things” 

(CoF) 

• “when a customer calls you that, 

look, our servers are down. You 

don’t panic in trying to solve the 

problem, and this is happening to a 

lot of amateur software developers 

because they don’t understand the 

industry.” (CoF) 

Source: Author’s construct based on findings 
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5.4.11 Achievement Orientation and Employment 

The Head of Software Development said:  

“A company like ours that focuses on developing software for clients, that should be 

one of the things that we should consider very important. And it is one thing that we 

take very seriously over here. To make sure there is customer satisfaction at the end of 

the day, then this must be something we cannot ignore.” (Case 2 – Head of Software 

Development) 

 

He added that:  

“Yes, it does [affect employment outcomes]. Actually, for most of the developers that 

we get, whenever we decide that your skillset is good enough and want to enroll you, 

there will be a probation period, and this is something we look out for. Because we 

need to be sure that that self-motivation is there. We don’t always have to be on you to 

complete tasks. So these are going to drive you to have a certain passion for whatever 

you are doing. And so with that self-motivation and tenacity, you will be able to deliver 

with less supervision.” 

 

The Head of Mobile Application also added:  

“It does affect [employment outcomes] because, basically, if someone works here and 

then he comes and then he does not have the belief in what he is doing, it makes the 

team members work even harder. Because at the end of the day, I can come to the 

person and then say, please the code that you have written does not make sense. Then, 

instead of trying to make it understandable or prove that it is working based on your 
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experience, you will gladly accept that it is wrong and then blame yourself for it. It does 

not help. It will set us back.” (Case 2 – Head of Mobile Application) 

 

The Co-founder/Project Manager also said:  

“So achievement orientation is one of the things that from our side we do every now 

and then because we want our developers to be very ambitious.” (Case 2 – Co-

founder/Project Manager) 

 

He added that:  

“Yes, drive for excellence, self-motivation, tenacity, confidence in oneself, it’s a critical 

thing in our recruitment process. But an organization cannot thrive where you don’t 

have people thinking like this.” 

 

Hence, the responses from the participants clearly indicate that achievement orientation, which 

encompasses self-confidence, tenacity, self-evaluation, and drive, is important as it makes the 

work of other team members easier and helps ensure client satisfaction. Although this 

competency dimension is usually not assessed by software firms during their hiring processes, 

the responses indicate that it is evaluated during the probation period, which then influences 

the employment outcomes of software engineers.  

 

5.4.12 Domain Knowledge and Employment 

The Head of Software Development said: 

“Within our organization, it is only important for certain positions. When it comes to 

junior developers, then this is not something we are strict on. However, if you are going 
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to play a leading role or a higher role, then we expect you to have a little bit of this 

[domain knowledge].” (Case 2 – Head of Software Development) 

 

He added that:  

“So I think the answer to that will be yes and no but depends more on what we are 

employing for as a software engineer. We have in-house products, so if we think that 

you are going to play a leading role in a particular in-house product, and we think that 

the domain knowledge will be very key, then it becomes important to us.” 

 

The Co-founder/Project Manager also had this to say:  

“Those days no, but now yes. In the past, we would recruit young people directly from 

the university. Even if they were not fully competent, we would train them to fit into our 

system. Yes, we provided training so they could adapt to our way of working. But now, 

we no longer do that. For instance, we trained some people to pass ISO 27000 exams, 

including one who came from Canada, and they earned certifications. But in the end, 

they left the company.” (Case 2 – Co-founder/Project Manager) 

 

He added that: 

“So now we don’t come and train you. If you are not competent [in the respective 

domain], you are gone. So, that is our philosophy now. We will not take such risks.”  

 

The above responses suggest that software firms consider domain knowledge as an important 

competency especially when an engineer is required to play a leading role in a particular in-

house product. However, the responses indicate that whereas software firms are strict on 

domain knowledge when it comes to lead developer positions, it may be relaxed for junior 
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developer roles. In summary, domain knowledge is important and does influence the 

employment outcomes of software engineers.  

 

5.4.13 Communication Skills and Employment 

The Co-founder/Project Manager had this to say:  

“As a software engineer, communication skills is not you going to the public to be 

talking like a politician or a radio presenter. It’s you being able to communicate with 

your team about timelines, about delays, about a lot of stuff in software engineering.” 

(Case 2 – Co-founder/Project Manager) 

 

He added that:  

“If you push your code to the test environment without telling me. If I send an email and 

you don’t reply, it takes you three days to reply. If I send you a WhatsApp message and 

it takes you one week to reply in our group, it means that you are not reliable. So, you 

are not productive as well.” 

 

The Head of Software Development also said: 

“Yes, it is very important. So communication is something that we value, or one of the 

competencies that we consider. In this organization, virtually all our work succeed 

when there is positive or better communication. So yes, this is necessary.” (Case 2 – 

Head of Software Development) 

 

He added that:  

“Once there is broken or poor communication, what is going to happen is that there is 

going to be communication gaps, lapses in information. It is going to affect the end 
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product. The timelines are going to be affected simply because certain information that 

should have come from you earlier on was delayed, or something that should get to 

somebody did not get there, and therefore there is miscommunication or no 

communication at all. Once this happens, there is going to be time loss, resource loss, 

and other things.”   

  

The Head of Mobile Application also added:  

“So during recruitment, one of the basic things that my organization looks for is 

communication skills. Because we are not working as a one-man company as some 

people do. We work with a team and being able to talk to others and understand what 

they mean, and when they need information is very important. So you not being able to 

communicate will affect your employment opportunity here.” (Case 2 – Head of Mobile 

Application) 

 

From the responses given, the communication skills of software engineers help software firms 

meet timelines and avoid delays. In addition, software engineers who are able to give timely 

feedback and reports on work done create an impression of being reliable and productive.  

Hence, since software development is a team effort, being able to communicate effectively is 

important and thus influences the employment outcomes of software engineers. 

 

5.4.14 Problem Solving Ability and Employment 

Concerning problem-solving ability and its influence on employment, the Head of Software 

Development said: 

“So virtually everything you are going to be working on as an engineer is because you 

want to solve a problem. You want to come out with a solution. And so if at the end of 
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the day, you are going to come and do your coding, we hope that at the end of the day 

whatever you are coding can be used by somebody to address a problem.” (Case 2 – 

Head of Software Development) 

 

He added that:  

“We do not expect that you are always waiting for somebody to come and spoon-feed 

you with how to solve a problem. If that happens, the software you are going to develop 

is going to be so rigid, because you have not thought of all the possible scenarios. So it 

is something we look at from the beginning.” 

 

The Head of Mobile Application also added: 

“Being able to solve problems right away, sometimes with least supervision is very 

important because it is not every day that we are all here. Obviously, that is the basic 

thing software engineers do. They solve problems. So, if you cannot solve problems, 

then I think it will really affect your employment opportunity here.” (Case 2 – Head of 

Mobile Application) 

 

The Co-founder/Project Manager also had this to say: 

“So it is one of the things we look out for when we are recruiting new software engineers 

in our company. And we had a meeting today in the office, and it is one of the things 

that we are considering. If you cannot do this [problem solving], you are out.” (Case 2 

– Co-founder/Project Manager) 

 

From the responses given, it is clear that problem-solving ability is one of the basic 

requirements of a software engineer. It helps the software engineer to come up with solutions 
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with the least supervision that will solve the software needs of clients. In summary, problem-

solving ability is important to software firms and does affect the employment outcomes of 

software engineers. 

   

5.4.15 Professional Work Ethic Ability and Employment 

Responding to professional work ethic ability and its effect on employment outcomes, the Head 

of Software Development said: 

“It is one of the competencies that we consider. The software development space 

actually comes with a lot of self-responsibility. You have to be responsible, you have to 

ensure that professionalism is part of you, especially considering our company where 

we are dealing with clients, external clients, not only our in-house products. So with 

this, we expect that when a client’s information is available to you, you don’t expose 

that.” (Case 2 – Head of Software Development) 

 

He added that:  

“We expect that when the client pays this job should be done, and that this is what I 

want within this time frame, you are not lazy, you will put in the effort to make sure that 

we satisfy the client. So these ethics and these competencies are things that are 

important to us as a company.” 

 

The Head of Mobile Application also added: 

“Within my organization, it is very important to be professional. When a task is 

assigned to you, you have to be able to deal with it and move on.” (Case 2 – Head of 

Mobile Application) 
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The Co-founder/Project Manager also added: 

“It’s very important. No matter how good you are, if you are not disciplined, you cannot 

work with us.” (Case 2 – Co-founder/Project Manager) 

 

From the responses given, software engineers who have professional work ethic ability are 

self-responsible, exhibit professionalism, are hardworking, and these go a long way to ensuring 

client satisfaction. In summary, professional work ethic ability is important for software firms 

and does affect the employment outcomes of software engineers. 

5.4.16 Teamwork Ability and Employment  

As to whether teamwork ability is important and does influence employment outcomes of 

software engineers, the Head of Software Development said: 

“Our work can be considered successful if the team is working and progressing well. 

Because software engineering, as you know has different aspects. The designers are 

there, the programming itself is there, I mentioned security and all that. Teamwork 

means that you are able to understand a bit of the other person’s work. You understand 

how your work will impact the other person’s work, etc.” (Case 2 – Head of Software 

Development) 

 

He added that: 

“For this one, I think not so much [influence on employment]. And I will say that 

because should you come in-house and we realize that you are not really a team player, 

then we just find projects, research works, or things that you can handle by yourself 

that you don’t need to depend on everybody. So we will not say that because you are 

not a good team player, we think that you are not qualified to work with us. You will be 
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able to still work with us. We will find what suits you and gradually move you from that 

weakness.” 

 

The Co-founder/Project Manager also added: 

“If you are not a team player, all we just have to do is pull you in and mentor you to 

become a team player. We have software engineers in our organization, they are not 

team players, but they are good.”  

 

Hence, it is clear from the responses that software firms consider teamwork ability as an 

important competence. It helps software engineers understand the work of other team members, 

how their work will impact others, and how they all work together to achieve project goals 

(Raibulet & Fontana, 2018). However, from the responses, it is evident that teamwork ability 

is not used as a measure in disqualifying potential employees. In summary, teamwork ability 

although important, does not influence employment outcomes of software engineers. 

   

5.4.17 Impact of Knowledge in Programming Languages 

This section presents the findings of case 2 on the moderating effect of knowledge in 

programming languages on competencies and employment. 

  

5.4.17.1 Impact of Knowledge in Programming Languages on Domain Knowledge and 

Employment.  

The Head of Software Development said: 

“So in terms of the domain, we would not employ you and say we are looking for a 

software engineer. Probably we would streamline it a bit or we would reduce it to a 

particular field or domain. Like I said, it could be for mobile. So in that regard, we 
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make sure that the languages that you can write are the ones that we use in writing 

applications for mobile because it is not one for all.” (Case 2 – Head of Software 

Development) 

 

He added that:  

“Like I said, we are recruiting you for a specific task or role or job. And so during the 

recruitment, we want to be sure that whatever we are employing you for, you are able 

to deliver in that specific task. So it affects employment in our company.” 

 

The Head of Mobile Application also added: 

“So the programming knowledge really enhances the domain knowledge of software 

engineers in a way that having knowledge in maybe let’s say web development, that’s 

HTML, CSS, JavaScript, usually enables the person to understand where or what we 

are trying to achieve in the long run. So if you have those kinds of programming 

knowledge, you are able to understand the domain that you are working in and able to 

produce the output that is expected of you.” (Case 2 – Head of Mobile Application) 

 

He added that:  

“Even with the programming knowledge that you have, you should be able to implement 

them in such a way that it will fit well with the domain. So that way you are able to 

guarantee your employment opportunity here in my organization.” 

 

From the responses, knowledge in programming languages helps software engineers to 

understand their respective domain domains better, be it in web or mobile application 

development. This goes a long way to affect the employment outcomes of software engineers.  
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In summary, knowledge in programming languages moderates the relationship between 

domain knowledge and employment outcomes of software engineers.  

 

5.4.17.2 Impact of Knowledge in Programming Languages on Problem-Solving Ability 

and Employment 

Here, the Head of Software Development said 

“I would call this a tech stack and that is to say you being able to choose the right 

programming language and the tools to solve a problem. By that I mean it is not one 

for all. You cannot say that I know one language so I’m going to use it to write 

something for every problem that I will face. So based on the problem that you have, if 

we are trying to develop or solve a database problem with Microsoft, as an example, 

we expect that the programming knowledge that you have or the language that you are 

writing will be geared towards solving problems for the Microsoft environment.” (Case 

2 – Head of Software Development) 

 

He added that:  

“If you are going into software engineering and you know the tech stack that you work 

in, what you are good at, the programming knowledge that you know, you are able to 

then understand the problem, know the best language or best tech stack to use to solve 

it.” 

 

The Head of Mobile Application also added: 

“But then how do you even know that there is a problem within this particular aspect 

of the application? You need to have programming knowledge in that field to know that 

this is the part where the problem is coming from. So that knowledge in programming 
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languages is very important, it enhances problem-solving skills.” (Case 2 – Head of 

Mobile Application) 

 

From the responses given, when software engineers are proficient in their tech stack, it helps 

them to identify and solve problems within their domain, be it the web, mobile, or any other 

domain. In addition, the responses suggest that in software engineering, no single programming 

language can solve every problem. Therefore, proficiency in multiple languages allows 

software engineers to choose the most suitable one for each specific problem (Kim et al., 2018). 

In summary, knowledge in programming languages enhances the problem-solving ability of 

software engineers thereby affecting their employment outcomes.  

 

5.4.18 Impact of Generational Age 

This section presents the findings of case 2 on the moderating influence of generational age on 

SEC and employment.  

 

5.4.18.1 Impact of Generational Age on Domain Knowledge and Employment 

The Head of Software Development said: 

“The knowledge the older ones have seems to be different as compared to the Zs. The 

older ones do a little bit more analysis, research work, and stuff like that. They make 

sure they have more facts at their disposal before they implement the solution. They are 

a little bit careful with what I have seen.” (Case 2 – Head of Software Development) 
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He went on to add that:  

“From my experience, with the older ones, there are two stages to making sure that the 

thing is perfect. The younger ones, the Zs, they rather go for it and rather check to see 

if there are issues.” 

 

He went further and said:  

“I think it depends on the industry you are going to work in. For example, I think that 

if you are going to work in the IT team of a bank, I think for that one it becomes 

important because they might need to know if your domain knowledge is up to a certain 

level to give you that job as compared to let’s say a startup software development 

company. They might not really worry about the level of knowledge in the domain.” 

 

The Head of Mobile Application also added:  

“Yes, there are different domain knowledge across the generations. Because when you 

talk about Gen X, they are more stable-oriented. They would like to have a detailed 

explanation of how the thing is going to work. With Generation Z, they would like to 

throw anything and then see what will happen, then come back to get the results and 

then filter it down, and go on. They [Gen Z] are more pragmatic than Generation Y 

and X.” (Case 2 – Head of Mobile Application) 

 

He went on to explain that:  

“If I’m going to work for an insurance company, they would prefer Generation X, and 

Y rather than Generation Z because data is very important. You cannot go and then 

throw anything anywhere and wait for a response and then now you are going to look 

University of Ghana http://ugspace.ug.edu.gh



124 
 

for the actual answer. The Generation X and Y are very thorough. They find the answer 

or they would try to look for the answer ahead before getting there.”  

 

He further added that:  

“With Generation Z, you usually find them in the startups. Normal startup companies 

where they allow innovations and then pragmatic people to come up with ideas. Those 

Generation Z are the kind of people who are able to throw anything out there, try to 

filter it out, and then come up with some new ways of doing stuff. So this affects 

employment in a way in one way or the other.” 

 

The Co-founder/Project Manager also had this to say: 

“Yes [there are differences in domain knowledge] and it does affect [employment 

outcomes]. Today when you ask us to employ somebody who is 50 years or 45 years, 

apart from managerial or operational positions, we usually wouldn’t hire candidates 

in that age group”. (Case 2 – Co-founder/Project Manager) 

 

Hence, the above statements clearly indicate that differences in domain knowledge exist among 

the various generational cohorts. Whereas the older generations (X and Y) who are considered 

‘stable-oriented’ do more analysis and research work before tackling issues, Gen Zs are rather 

take a more pragmatic approach to solving issues. This makes Gen X and Y more suited for 

organizations where data is paramount such as banks and insurance companies while Gen Zs 

are more suited for startups where their pragmatic approach will be useful in developing 

innovative software products. In summary, differences in domain knowledge exist among the 

various generational cohorts and does affect the employment outcomes of software engineers.  
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5.4.18.2 Impact of Generational Age on Communication and Employment 

Here, the Head of Software Development explained:   

“Yes, they exhibit different communication skills. Some prefer using emails, others just 

prefer using WhatsApp and other quicker means of communication. I think the older 

generation, the X, moves toward the official communication channels, the emails, and 

stuff like that. But I think the younger generation, they prefers quicker ways of sending 

messages. If WhatsApp is available, why not?” (Case 2 – Head of Software 

Development) 

 

On whether these differences in communication skills affect employment outcomes, he said:  

“No, I think not necessarily. So far as we can get information across, I think that is 

what matters.” 

 

The Head of Mobile Application also added:  

“Yes. In my experience, the X and Y are very detail-oriented. So normally their 

communication is kind of detailed and precise and then even the channels that they use 

is quite professional and very formal. With Generation Z, their communication is 

should I say, ‘fake’ in a way that they would throw information in a disorderly manner. 

You have to sit down and analyze what they are trying to say to get what they mean.” 

(Case 2 – Head of Mobile Application) 

 

From the responses given, whereas older generations (Gen X and Y) usually use formal means 

such as emails to communicate, the younger Gen Zs prefer the use of informal means such as 

WhatsApp (McCourt, 2012). Also, Gen X and Y are usually detailed-oriented and 

communicate in an orderly manner whereas Gen Zs generally do not pay much attention to 
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detail. However, as indicated in the responses, these differences are not enough to influence 

the employment outcomes of software engineers. In summary, generational age does not 

moderate the relationship between communication and employment outcomes of software 

engineers.  

 

5.4.18.3 Impact of Generational Age on Professional Work Ethic Ability and Employment 

The Head of Software Development said: 

“Yes, there is a difference in how they approach problem-solving. Some go a little bit 

deeper, worrying about every other thing, and that is the X group, from what I have 

seen. But Z, not as much as X. Because like I said, there are more tools now to quickly 

identify problems. So they [Gen Zs] rely on that. I think with our team we rely on go 

for it, we will detect if there is a problem.  So there is a difference. (Case 2 – Head of 

Software Development) 

 

He further explained that:  

“Yes, what we do is that if we know that whatever we are employing you for, we expect 

you to manage yourself, then we go with the X. Because then we are sure you are going 

to follow more of the procedural things that will be laid in place. If you are in the Z, 

the Y group, we know that you are in the younger generation so we put a little bit of 

supervision on you.” 

 

The Head of Mobile Application also added:  

“With certain organizations like insurance companies and banks, it matters because 

they cannot bring you to do trial and error. But for startups, they are there for 

innovations. They are there for new ideas to come out. Even a mistake from a Gen Z 
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would end up becoming a big opportunity for the campaign. Because during the trial 

and error, they might hop onto something that might be very valuable to the company 

without them knowing.” (Case 2 – Head of Mobile Application) 

 

From the responses given, Gen Z tends to rely more on trial and error, which sometimes leads 

to innovation - a trait desired by startup software firms. In contrast, older generations, such as 

X and Y, are more methodical in their problem-solving approach, making them preferable in 

organizations like banks, where trial and error are not welcomed. In summary, there are 

differences in problem-solving abilities across the generational cohorts and this influences the 

employment outcomes of software engineers.  

  

5.5 Chapter Summary 

This chapter presented qualitative findings on the software engineering competencies that are 

sought by employers in Ghana, the influence of competencies on employment and the 

moderating influence of knowledge in programming languages and generational age. The 

findings from the interviews with respondents who occupy lead roles produced a series of key 

themes. The insights of the interviewees were valuable in achieving the research objectives and 

thus provided a vivid understanding of the impact of competencies on employment outcomes. 

The following chapter will analyze and discuss these findings and relate them to the study’s 

overall research questions and framework. 
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CHAPTER SIX 

ANALYSIS AND DISCUSSION OF FINDINGS 

6.1 Chapter Overview  

In the previous chapter, the findings from the two qualitative case studies were presented. This 

chapter analyzes and discusses these findings in detail. The chapter begins by analyzing and 

discussing the software engineering competencies that were identified in the findings. This is 

followed by an in-depth analysis and discussion of the propositions framed for this study. It 

seeks to explicitly address the main themes that provide evidence for the propositions 

formulated in the study. 

 

6.2 Software Engineering Competencies required by Employers in Ghana 

This section analyzes and discusses the competencies required by software firms in Ghana. 

This was ascertained by asking respondents about the technical and soft skills required for 

working as a software engineer in their respective organizations. Aside from outlining the 

competencies, respondents also gave a brief description and reasons why the competencies 

mentioned were important.  

 

Table 6.1 Software Engineering Competencies required by Employers in Ghana  

Competencies SwF 1 SwF 2 Supporting Reference 

Technical Competencies    

Proficiency in the relevant 

programming language (C#, 

Flutter, React, Golang, PHP, 

Java, etc) 

✓ ✓ 

Assyne et al. (2022); Stamm 

(2023); Mangiza and Brown 

(2020); Kusumasari et al. 

(2018) 

Version control (GitHub) 
✓ ✓ 

Assyne et al. (2022); 

Mangiza and Brown (2020); 
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Database Management 
✓ ✓ 

Calazans et al. (2017); 

Kusumasari et al. (2018) 

Software Development Life 

Cycle 
✓  

 

DevOps  ✓  

Security  ✓ Assyne et al. (2022); 

Data structures and 

algorithms 
✓  

 

Project management 

platforms such as Jira and 

Asana  

✓ ✓ 

Assyne et al. (2022); 

Testing and integration 
✓ ✓ 

Mangiza and Brown (2020); 

Assyne et al. (2022); 

Graphic design  ✓  

Research and innovation  ✓  

IT auditors (IT auditing 

skills) 
 ✓ 

 

Lead implementers (lead 

implementation skills) 
 ✓ 

 

Ethical hacking skills  ✓  

    

Soft Competencies    

Communication skills 

✓ ✓ 

Assyne et al. (2022); Galster 

et al. (2022); Mangiza and 

Brown (2020); 

Interpersonal skills ✓  Galster et al. (2022) 

Mindset for growth and 

learning 
✓  

Mangiza and Brown (2020); 
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Problem solving 

✓ ✓ 

Mangiza and Brown (2020); 

Assyne et al. (2022); Galster 

et al. (2022) 

Collaboration 

✓  

 Galster et al. (2022); Assyne 

et al. (2022); Mangiza and 

Brown (2020); 

Adaptability ✓ ✓ Assyne et al. (2022); 

Time management ✓  Kusumasari et al. (2018) 

Leadership skills 
✓  

Assyne et al. (2022); Galster 

et al. (2022) 

Being ethical ✓  Groeneveld et al. (2020) 

Self-motivation ✓  Mangiza and Brown (2020); 

Prior work experience 
✓  

Jebreen and Nabot (2021); 

Oguz and Oguz (2019) 

Teamwork 

 ✓ 

Galster et al. (2022); Assyne 

et al. (2022); Mangiza and 

Brown (2020) 

Analytical skills 
 ✓ 

Galster et al. (2022); Assyne 

et al. (2022); 

Emotional intelligence  ✓  

Source: Author’s construct based on findings  

 

The competencies that are required by software firms in Ghana are outlined in Table 6.1. In 

total, 14 technical skills and 14 soft skills were identified. The finding shows that software 

firms require a blend of both technical and soft skills. In addition, although the identified 

competencies largely aligned with existing literature, a number of competencies that are unique 

to this study were discovered. This includes DevOps, research and innovation, understanding 

of the SDLCs, and ethical hacking among others. While some of these uniquely identified 
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skills, such as DevOps, IT auditing, ethical hacking, and lead implementation, are typically 

considered specialized software engineering roles, insights from the study reveal that software 

firms may be upskilling their employees to take on such tasks, as they are considered essential 

in modern development. For example, graphic design skills were mentioned as important, as 

they aid in User Interface (UI) design, visual communication, and creating a brand and identity 

for clients. Furthermore, although software engineering has been perceived as overly technical, 

the balance between technical and soft competencies points to the increasing importance of 

non-technical abilities of software professionals. 

 

6.3 Influence of Software Engineering Competencies on Employment  

This section analyzes and discusses the impact of competencies on employment outcomes. This 

will help in answering research question 2. 

  

6.3.1 Achievement Orientation 

 The level of influence of achievement orientation on the employment outcomes of software 

engineers is shown below. 

 

Table 6.2 Achievement Orientation Factor item 

Factor Items SwF 1 SwF 2 Supporting 

reference 

Handling pressure 

and stress 

So in FinTech, most of 

us don’t really sleep, so 

we sort of assess you 

based on how you can 

handle stress. And how 

determined you are to 

work under pressure. 

So these are going to 

drive you to have a 

certain passion for 

whatever you are doing. 

And so with that self-

motivation and tenacity, 

you will be able to 

Kusumasari et 

al. (2018) 
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deliver with less 

supervision. 

Individual and 

Organizational 

Success 

You need self-confidence 

to learn. So if you are not 

learning you will be 

outdated. If new 

technologies are out 

because you are not 

always abreast with 

trending things, you will 

be left behind, and if care 

is not taken, you can lose 

your job. 

But an organization 

cannot thrive where you 

don’t have people 

thinking like this. 

İhsan et al. 

(2015); Tenzer 

and Yang 

(2020) 

Source: Author’s construct based on findings 

 

The Achievement orientation construct has been explained as a multifaceted competency that 

includes an individual’s drive for excellence, tenacity, self-motivation, confidence in oneself, 

and self-evaluation. Thus, software engineers who have a drive for excellence, are self-

motivated, and are confident in their abilities are likely to have positive employment outcomes 

(Liu et al., 2016). From the findings as shown in Table 6.2, software engineers who exhibit 

achievement orientation have the needed passion and are self-motivated which enables them 

to handle pressure and stress. This is very important since software firms operate under high-

pressure environments and, hence require persons who are self-motivated and have tenacity.  

 

In addition, software firms require persons who exhibit achievement orientation as this will 

lead to individual and organizational success. When software engineers possess achievement 

orientation, their self-confidence, motivation, and drive for excellence influence them to learn 

and stay abreast with the latest technological trends which enhance their employability thereby 
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leading to individual success (İhsan et al., 2015). Moreover, as highlighted by the respondents, 

software firms cannot thrive when their professionals are lacking in terms of achievement 

orientation. Hence, achievement orientation is critical for organizational success, given that 

software firms are held to high-performance standards by clients. As a result, possessing 

abilities such as self-confidence and a drive for excellence, among others, is essential for 

delivering software solutions that meet clients’ specific requirements. The findings are 

consistent with those of Tenzer and Yang (2020), who found that employees with achievement 

orientation are more likely to engage in creative deviance, a behavior that is considered 

essential for fostering organizational innovation and success. Similarly, Utsch and Rauch 

(2000), observed a strong positive relationship between achievement orientation and 

organizational innovativeness, which is essential in achieving organizational success. In terms 

of SEC literature, although existing literature has not fully explored the achievement 

orientation construct, authors such as Calazans et al. (2017), Mangiza and Brown (2020), and 

Assyne et al. (2022), have identified achievement orientation components such as self-

confidence, passion for the job, and a positive attitude as important for software firms. From 

the discussions above, achievement orientation is an important competency that is desired by 

software firms. Hence, considerable evidence exists that supports the proposition that: 

Achievement orientation, characterized by tenacity, self-motivation, self-confidence, 

self-positioning, and self-evaluation, influences employment outcomes of software 

engineers. 
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6.3.2 Domain Knowledge 

The influence of domain knowledge on the employment outcomes of software engineers is 

shown below.  

 

Table 6.3 Domain Knowledge Factor item 

Factor Items SwF 1 SwF 2 Supporting 

reference 

Required for 

industry-specific 

solutions 

Before you will be able 

to build a FinTech 

application, a financial 

system, you should know 

a little about finance. 

You should know your 

Debit and Credit. 

if we think that you are 

going to play a leading 

role in a particular in-

house product, and we 

think that the domain 

knowledge will be very 

key, then it becomes 

important to us. 

de Campos et al. 

(2024); 

Chatterjee 

(2017) 

Importance of 

staying updated 

with industry 

trends 

How up-to-date am I 

with their new releases, 

events, and things that 

they are actually working 

on? How updated am I 

with that information? So 

we need to know because 

sometimes they improve 

on those things. 

In the past, we would 

recruit young people 

directly from the 

university. Even if they 

were not fully 

competent, we would 

train them to fit into our 

system. Yes, we 

provided training so 

they could adapt to our 

way of working. But 

now, we no longer do 

that.  

Yazdanian et al. 

(2021) 

Source: Author’s construct based on findings 
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From the responses, as indicated in Table 6.3, domain knowledge is required for industry-

specific solutions. Hence, possessing both technical and business knowledge of a particular 

software field will enable an individual to better understand that field, which can lead to the 

design and development of more complex software solutions such as a FinTech application. 

This confirms the claims by de Campos et al. (2024) and Chatterjee (2017) that having domain 

knowledge provides industry-specific expertise, which is essential for developing industry-

specific solutions.  

 

In addition, the responses indicate that software firms have in-house products that require 

professionals with the necessary domain knowledge to deploy, maintain, and update them. 

Hence, possessing the requisite technical and business skills specific to the industry makes a 

software professional more competent in handling these in-house products. Moreover, 

possessing domain knowledge implies that a software engineer is up to date with the latest 

technological trends within that field (Yazdanian et al., 2021). This enhances job prospects or 

career progression, as software firms may be unwilling to provide the necessary training in the 

respective domain. Hence, domain knowledge is important and does affect the employment 

outcomes of software engineers. There is therefore evidence to support the proposition that: 

Domain knowledge have an influence on the employment outcomes of software 

engineers. 
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6.3.3 Communication skills 

 The influence of communication on the employment outcomes of software engineers is shown 

below.  

 

Table 6.4 Communication Factor item 

Factor Items SwF 1 SwF 2 Supporting 

reference 

Critical for 

teamwork 

Your communication 

should be able to convey 

the information that you 

want to share with the 

recipient. So you should 

aim at making sure that 

whatever you’re trying to 

tell the other person sits 

well with the person. The 

person understands what 

you are asking them to 

do or what you are 

requesting from them, 

and they are able to give 

you the appropriate 

feedback. 

It’s you being able to 

communicate with your 

team about timelines, 

about delays, about a lot 

of stuff in software 

engineering. 

Boies et al. 

(2015) 

Affects project 

success  

So if you are the 

developer who is leading 

that particular project, 

you have to be able to 

effectively communicate 

between the sponsors and 

the rest of the 

engineering team. 

Once there is broken or 

poor communication, 

what is going to happen 

is that there is going to 

be communication gaps, 

lapses in information. It 

is going to affect the 

end product. The 

Wu et al. (2017) 
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timelines are going to 

be affected  

Bridges technical 

and non-technical 

language 

A lot of developers are 

really technical. They 

really find it hard to 

convert that technical 

speak into a more human 

friendly speak. So it’s 

quite important for a lot 

of developers to be able 

to express themselves 

 Ye et al. (2016) 

Source: Authors construct based on findings 

 

Software firms often undertake complex software projects that require teamwork and 

collaboration among software engineers to ensure successful execution. From the findings, 

teamwork thrives when there is effective communication, ensuring a mutual understanding of 

what needs to be done and the timelines that are associated with a software project. This aligns 

with the study by Boies et al. (2015), which also found that leadership styles in communication 

are a significant factor affecting team outcomes.  

 

In addition, it is essential for developers leading software projects to effectively communicate 

and relay vital information between sponsors and the engineering team. This will help prevent 

communication gaps and lapses in information, thereby contributing to project success. This 

aligns with the findings of Wu et al. (2017), which identified a positive relationship between 

project success and communication willingness. Moreover, as noted in the findings, many 

developers are highly technical and often struggle to translate technical language into more 

user-friendly terms (Ye et al., 2016). This highlights the importance of communication, as it 

enables software engineers to express themselves in simple language that can be understood 
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by relevant stakeholders. Hence, the above findings reveal that software firms consider 

communication an essential competency as it promotes teamwork, ensures project success, and 

helps translate technical language into user-friendly. This means there is enough evidence to 

support the proposition that:  

Communication skills has an influence on the employment outcomes of software 

engineers. 

 

6.3.4 Problem-Solving Ability 

 The importance and influence of problem-solving ability on the employment outcomes of 

software engineers is shown below.  

 

Table 6.5 Problem-Solving Ability Factor item 

Factor Items SwF 1 SwF 2 Supporting 

reference 

A core 

engineering skill 

Because in our industry, 

in as much as we are 

building cool and 

fantastic applications, the 

core of it is all about 

problem-solving. 

virtually everything you 

are going to be working 

on as an engineer is 

because you want to 

solve a problem. You 

want to come out with a 

solution. 

Van Aken and 

Berends (2018) 

Independent 

Problem Solving 

you should be able to 

think analytically. When 

given a task, you should 

be able to break them 

down into micro tasks. 

Being able to solve 

problems right away, 

sometimes with least 

supervision is very 

important because it is 

not every day that we 

are all here.  

Mangiza and 

Brown (2020) 
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Problem-solving 

ability as a 

critical hiring 

requirement 

when we test somebody 

during a software 

engineering interview, 

that’s usually what we’re 

testing for 

So, if you cannot solve 

problems, then I think it 

will really affect your 

employment 

opportunity here 

Rabelo et al. 

(2022); Ahmed 

et al. (2013) 

Source: Author’s construct based on findings 

 

This section sought to ascertain the extent to which software firms consider problem-solving 

ability as important and whether they affect employment outcomes. The analyzed data reveals 

that software firms consider problem-solving ability as the underlying core of their activities. 

Thus, software firms exist basically to solve software problems, hence the success or otherwise 

of these firms largely depends on how well their engineers solve those problems. This is 

highlighted by Van Aken and Berends (2018), who also identify problem-solving as one of the 

core skills required by software development firms. In addition, as highlighted by the software 

firms, the ability to solve problems independently with minimal supervision is considered 

important, as lead engineers may have other critical tasks to handle or may be unavailable to 

assist when needed (Mangiza & Brown, 2020). Moreover, problem-solving ability is assessed 

in-depth during recruitment. As indicated in the findings, problem-solving skills are thoroughly 

assessed during technical interviews where candidates are put to the test for their problem-

solving skills. These skills are further validated in the course of the probation period, ensuring 

that new hires can think analytically and handle problems efficiently. 

 

Hence, the above analysis clearly indicates that problem-solving abilities influence the 

employment outcomes of software engineers. This is consistent with existing SEC literature, 

which has emphasized problem-solving ability as an essential competency required by software 

firms (Assyne et al., 2022; Groeneveld et al., 2020; Mangiza & Brown, 2020; 
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Phaphuangwittayakul et al., 2018; Rabelo et al., 2022). From the above discussion, there is 

enough evidence to support the proposition that: 

Problem-solving ability influences the employment outcomes of software engineers. 

 

6.3.5 Professional Work Ethic Ability 

 The importance and influence of professional work ethic ability on the employment outcomes 

of software engineers is shown below.  

 

Table 6.6 Communication Factor item 

Factor Items SwF 1 SwF 2 Supporting 

reference 

Meeting timelines 

and deadlines 

It’s important, especially 

when we have to meet 

timelines. If you have 

been given a task that 

you are supposed to 

complete in four hours, 

and it has taken you three 

days because probably 

you are engaged with 

other clients.  

We expect that when 

the client pays this job 

should be done, and that 

this is what I want 

within this time frame, 

you are not lazy, you 

will put in the effort to 

make sure that we 

satisfy the client.  

 

Kuutila et al. 

(2020); 

Mangiza and 

Brown (2020) 

Punctuality and 

discipline 

So if you are obeying 

your closing time, then 

you should also be ready 

to come early 

No matter how good 

you are, if you are not 

disciplined, you cannot 

work with us. 

Galster et al. 

(2022) 

Source: Author’s construct based on findings 
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Software firms face stringent timelines in relation to the projects they have to execute. This 

makes professional work ethic ability a very important competency. Having professional work 

ethic ability implies that software engineers possess time management skills and a task oriented 

ability, elements that are very useful in meeting deadlines. From the findings, software firms 

expect that when a client places an order for a project, the assigned software engineers will put 

in their best efforts to executive the project within the stipulated timeframes. Thus, being lazy 

and procrastinating assigned tasks are traits that are despised in software firms. This finding is 

supported by Kuutila et al. (2020), who emphasize that the ability to meet deadlines is critical 

in software engineering. In addition, software firms expect their engineers to exhibit 

punctuality and discipline. As indicated in the findings, lateness and indiscipline are not 

countenanced as these will adversely affect project timelines and ultimately client satisfaction 

(Galster et al., 2022). Hence, professional work ability is important and influences employment 

outcomes, as it enables software engineers to meet deadlines, be punctual, and demonstrate 

discipline. From the above discussion, enough evidence exist to support the proposition that:  

Professional work ethic ability influences the employment outcomes of software 

engineers. 

 

 

 

 

6.3.6 Teamwork Ability 

 The importance and influence of teamwork ability on the employment outcomes of software 

engineers is shown below.  
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Table 6.7 Teamwork Ability Factor item 

Factor Items SwF 1 SwF 2 Supporting 

reference 

Important for 

project success 

As the saying goes, if 

you go alone you cannot 

do so much, but if you go 

with other people, you 

can reach far. So 

teamwork is very key. 

One way or the other, 

you will rely on other 

people to be able to 

complete your day-to-

day activities. 

Our work can be 

considered successful if 

the team is working and 

progressing well. 

Because software 

engineering, as you 

know has different 

aspects.  

Oh et al. 

(2021); Rabelo 

et al. (2022) 

Source: Author’s construct based on findings 

 

Teamwork Ability is considered important for both software firms in ensuring the success of 

the software projects. As was mentioned in the findings, a software project such as a school 

management system can have 2 or 3 software engineers working on it. There could be a front-

end developer, a backend developer, and a graphic designer all working on one software 

project. This means there is interdependency amongst software engineers, which calls for 

collaboration among engineers to ensure the successful execution of the project. The assertion 

that ‘If you go alone you cannot do so much, but if you go with other people, you can reach 

far,’ sums up and stresses the importance of working with other people for the realization of 

organizational goals. This view also underscores the fact that, while individual effort is 

important, it takes a combined team effort to ensure the success of a project. Oh et al. (2021) 

and Rabelo et al. (2022) similarly highlight the importance of teamwork, identifying it as a 

critical skill in software engineering. However, although respondents emphasized the 
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importance of teamwork, they were adamant that it has less influence on employment 

outcomes.  

 

Respondents from both firms admitted that teamwork ability is usually not assessed during 

recruitment, as organizational structures are already in place to facilitate collaboration among 

engineers. This is consistent with the findings of Lindsjørn et al. (2016), who observed that the 

impact of teamwork on performance can range from small to significant, suggesting that 

teamwork may similarly have less influence on employment outcomes. In summary, teamwork 

ability is important for project success since there are various facets of software development 

that needs to be aligned. Hence, there is enough evidence to support the proposition that:  

Teamwork ability has an influence on the employment outcomes of software engineers. 

 

6.3.7 Impact of Knowledge in Programming Languages on Domain Knowledge and 

Employment 

 The moderating influence of knowledge in programming languages on domain knowledge and 

employment outcomes of software engineers are discussed below.  

 

Table 6.8 Knowledge in Programming Languages and Domain Knowledge Factor item 

Factor Items SwF 1 SwF 2 Supporting 

reference 

Programming 

proficiency aligns 

with domain 

needs 

if you are proficient in 

your programming 

language, and you also 

have an understanding of 

your domain, like the 

FinTech that I’m in right 

we make sure that the 

languages that you can 

write are the ones that 

we use in writing 

applications for mobile 

de Campos et 

al. (2024) 
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now, it helps you to build 

solutions that are fine-

tuned to solve problems 

that are actually faced 

within the industry 

because it is not one for 

all. 

Programming 

Proficiency 

Drives Domain 

Understanding 

Domain knowledge is 

centered around 

programming languages, 

so it affects everything. 

That’s the key. So when 

someone is good at 

programming languages, 

that person will be well 

versed in domain 

knowledge. 

So if you have those 

kinds of programming 

knowledge, you are able 

to understand the 

domain that you are 

working in and able to 

produce the output that 

is expected of you. 

Cheng (2018) 

Source: Author’s construct based on findings 

 

The interaction of programming proficiency and domain knowledge goes a long way in 

determining how well software engineers are able to develop solutions to satisfy various 

industry needs. It is evident from the software firms that programming knowledge enhances an 

engineer’s capacity to grasp and apply domain-specific insights effectively. This means 

software engineers leverage their foundation of programming knowledge to become 

professionally competent in their respective domains as emphasized by de Campos et al. 

(2024). This enables them to develop solutions that are not only technically sound, but tailored 

to the needs of the respective industry, whether it is in FinTech, mobile development, or any 

other specialized field. In addition, the findings indicate that having a strong grasp of 

programming knowledge facilitates a deeper understanding of a software domain as found by 

Cheng (2018). This understanding goes beyond coding; it deals with understanding the bigger 

picture of the industry, how various systems interact, and being able to appreciate the long-
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term effect of their work. This helps software engineers to develop solutions that are business-

oriented and serve the interests of the client. 

 

In summary, programming proficiency and domain knowledge are linked in such a way that 

programming skills play the role of an enabler for one’s deeper understanding of the domain. 

As such, persons who are proficient in programming languages are able to excel and solve 

problems in their respective domains by leveraging their proficiency in programming 

languages which sets them apart in a competitive job market. From the discussions above, there 

is enough evidence to support the proposition that:  

Knowledge in programming languages has a moderating influence on the relationship 

between domain knowledge and employment outcomes in software engineering. 

 

6.3.8 Impact of Knowledge in Programming Languages on Problem-Solving Ability and 

Employment 

 The moderating effect of knowledge in programming languages on the problem-solving ability 

and employment outcomes of software engineers is shown below.  

 

Table 6.9 Knowledge in Programming Languages and Problem-Solving Ability  

Factor Items SwF 1 SwF 2 Supporting 

reference 

Knowledge of 

multiple 

languages helps 

in problem-

solving 

certain languages are 

built for certain 

problems, so as you 

learn more languages, 

it will help you just a 

bit over there. 

I would call this a tech 

stack and that is to say you 

being able to choose the 

right programming 

language and the tools to 

solve a problem. By that I 

Qian and 

Lehman (2017); 

Ntinda et al. 

(2021); 

Mangiza and 

Brown (2020) 
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mean it is not one for all. 

You cannot say that I 

know one language so I’m 

going to use it to write 

something for every 

problem that I will face.  

 

 

Source: Author’s construct based on findings 

 

From the findings, programming languages are not one for as they are meant to solve different 

kinds of software problems. This means proficiency in multiple programming languages 

expands the problem-solving capability of a software engineer. Hence being proficient in only 

one language limits one’s problem-solving ability, but being proficient in multiple languages 

allows the software engineer to use the best tool for particular challenges, which ensures 

effective problem-solving. In addition, proficiency in multiple languages brings more 

flexibility, thus widening an engineer’s toolset which leads to better problem-solving. Thus, 

when software engineers are not limited to a single language, they can approach problems from 

various perspectives with a deeper range of techniques for finding a solution that works 

optimally. The ability to choose the proper language depending on the given problem, allows 

them to enhance problem-solving capabilities and provide more productivity in a wide range 

of domains and project requirements. Therefore, the findings of this study reinforce those of 

Qian and Lehman (2017), Ntinda et al. (2021), and Mangiza and Brown (2020), further 

affirming their findings on the importance of knowledge in programming languages in 

problem-solving.  

 

In summary, software engineers enhance their career prospects when they are knowledgeable 

in multiple programming skills since their flexibility in employing different languages means 

they are adaptable to diverse tasks and problems, making them significant contributors in any 
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software development environment. Drawing on the above findings, there is evidence to 

support the proposition that:  

Knowledge in programming languages has a moderating influence on the relationship 

between problem-solving ability and employment outcomes in the software engineering 

sector. 

 

 

6.3.9 Impact of Generational Age on Domain Knowledge and Employment 

 The moderating effect of generational age on domain knowledge and employment outcomes 

of software engineers are discussed below.  

 

Table 6.10 Generational Age and Domain Knowledge Factor item 

Factor Items SwF 1 SwF 2 Supporting 

reference 

Gen X: Deep 

knowledge but 

slower adaptation 

The X [Gen X], it’s 

like what they know, 

changing is difficult. 

They learned the thing 

the hard way... But the 

knowledge [domain 

knowledge] is the X, 

they know the thing. 

The older ones do a little 

bit more analysis, research 

work, and stuff like that. 

They make sure they have 

more facts at their disposal 

before they implement the 

solution. 

 

Gen Y: Balanced 

knowledge and 

implementation 

The Y [Gen Y], at 

least there is a much 

clearer understanding 

and there is little 

flexibility... The 

 Generation Y are more 

stable-oriented. They 

would like to have a 

detailed explanation of 

how the thing is going to 

work. 
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implementation is the 

Y. 

Gen Z: Tech-

savvy and 

experimental 

The Z [Gen Z], most 

of them have much 

knowledge [domain 

knowledge] because 

they are exposed to 

the thing at a very 

tender age, so they 

understand the 

concept better.... Gen 

Z is quite excelling at 

that [AI]. 

With Generation Z, they 

would like to throw 

anything and then see what 

will happen, then come 

back to get the results and 

then filter it down, and go 

on. They [Gen Z] are more 

pragmatic than Generation 

Y and X. 

Mahmoud et al. 

(2021) 

Source: Author’s construct based on findings 

 

From the findings, the various generational cohorts differ in terms of the depth and application 

of domain knowledge. As summarized in table 6.10, Gen X possess extensive domain 

knowledge founded on several years of experience. They are very analytical and cautious, 

always taking their time to do extensive research, gather many facts before providing solutions. 

Their knowledge and experience, particularly in traditional domains is unparalleled, but their 

approach is often slower and not adaptive to current technological trends. Because of this fact, 

Gen X professionals often end up in advisory or managerial positions where their years of 

experience and domain knowledge allow them to guide teams rather than participate directly 

in hands-on technical work. 

 

Gen Y balances depth of knowledge of Gen X and the innovative, pragmatic approaches of 

Gen Z. Unlike Gen X, the findings revealed that they are more flexible, and adopt modern 

technologies, yet cautious in their approach to implementing solutions. Thus, they turn out to 
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be ideal employees in both strategic leadership and technical engagement roles. Very often, 

they are found in the management positions: CTOs, and project managers who are entrusted 

with the task of implementing the solutions by assiduously following business goals.  

 

Moreover, from the findings, Gen Zs who are the youngest in the workplace are much more 

tech-savvy and knowledgeable in the latest technological trends such as artificial intelligence 

(AI). They are well known for their innovation and adaptability as established by Mahmoud et 

al. (2021) and Maan and Srivastava (2023). This makes Gen Zs more suitable for start-up firms 

where their knowledge in the latest tech trends is useful for innovation.    

 

In summary, there are varying levels of domain knowledge across the different generational 

cohorts, a topic that has not been fully explored in existing literature. This makes some of the 

generations more suitable for certain positions than others. Whereas older generations, Gen X 

and Gen Y, have extensive domain knowledge and are more suitable for management roles, 

Gen Zs who are much more adaptable to modern technologies are much more suitable for 

technical/coding positions or in start-ups, where innovation is much needed. Hence, there is 

enough evidence to support the proposition that: 

Generational age has a moderating influence on the relationship between domain 

knowledge and employment outcomes in the software engineering sector. 

 

6.3.10 Impact of Generational Age on Communication Skills and Employment 

The moderating influence of generational age on communication and employment outcomes 

of software engineers is shown below.  
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Table 6.11 Generational Age and Communication Factor item 

Factor Items SwF 1 SwF 2 Supporting 

reference 

Communication 

preferences 

across 

generations 

They [Gen X] want 

things to be more 

formal; mostly emails, 

so they are mostly 

formal. For the Gen Y 

and Z, we like to use 

these platforms; Slack, 

Skype, WhatsApp, we 

want those things.  

The older generation, the 

X, moves toward the 

official communication 

channels, the emails, and 

stuff like that… the 

younger generation prefers 

quicker ways like 

WhatsApp. 

Maan and 

Srivastava 

(2023); Borg et 

al. (2023) 

Formality vs. 

informality in 

communication 

The Gen X are 

disciplined... But the 

Z, whatever comes to 

their mind they feel 

free and express it. 

And at times, it makes 

the environment fun. 

With Gen X and Y, their 

communication is detailed 

and precise... With 

Generation Z, their 

communication is should I 

say, ‘fake’ in a way that 

they would throw 

information in a disorderly 

manner. 

Maan and 

Srivastava 

(2023) 

Do not impact 

employment 

outcomes 

Most people want 

someone who can get 

the work done, and so 

if you can get the 

work done it won’t 

matter much. 

No, I think not necessarily 

[influence employment 

outcomes]. So far as we 

can get information across, 

I think that is what 

matters. 

 

Source: Author’s construct based on findings 

 

The findings indicate that generational age does influence workplace communication 

preferences, but the differences do not influence the employment outcomes of software 

engineers. Gen X were found to prefer formal communication mediums such as e-mail. This 
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generation upholds discipline and ensures clarity and order in their messages (Maan & 

Srivastava, 2023).  

 

With Gen Y, they are accustomed to using both official and informal means of communication. 

Being the youngest generation in the workplace, Gen Z prefers informal and speedy 

communication, mostly through WhatsApp (Jimenez & Ford-Wilcox, 2022). Their casual 

attitude in terms of communication may create a relaxed and lively work atmosphere. These 

findings on communication skills of the various generational cohorts confirm that of Maan and 

Srivastava (2023) and Borg et al. (2023). 

 

In spite of these generational differences in terms of communication skills, the findings indicate 

that employers are rather more concerned with whether the workers get their tasks done 

effectively, irrespective of the style or channel of communication utilized. Thus, as long as the 

communication achieves its purpose, be it with formal emails or informal WhatsApp chats, the 

particular communication style takes a back seat to the completion of the task at hand. As a 

result, there is insufficient evidence to support the proposition that:  

Generational age has a moderating influence on the relationship between 

communication skills and employment outcomes in the software engineering sector. 

 

6.3.11 Moderating Influence of Generational Age on Problem-Solving Ability and 

Employment 

The moderating effect of generational age on the Problem-Solving Ability and employment 

outcomes of software engineers is shown below.  
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Table 6.12 Generational Age and Problem Solving Ability Factor item 

Factor Items SwF 1 SwF 2 Supporting 

reference 

Gen X: 

Methodical and 

thorough 

problem-solving 

They [Gen X] are 

disciplined, 

methodical…. They 

consider various 

factors before finding 

a solution. 

The X group goes a little 

bit deeper, worrying about 

every other thing. 

 

Gen Y: Balanced 

and flexible 

approach 

The Y and Z, because 

they are exposed to a 

lot, they have 

shortcuts... some of 

them are very smart. 

  

Gen Z: Fast, 

experimental, and 

tech-driven 

The Gen Zs are much 

more sharper... They 

have enough time to 

learn new stuff. 

Because during the trial 

and error, they might hop 

onto something that might 

be very valuable to the 

company without them 

knowing 

 

Source: Author’s construct based on findings 

 

The findings indicate that the various generational cohorts approach problem-solving from 

different perspectives. Gen Xers are known to be very disciplined and methodical in that they 

consider various factors before they finally bring out a solution to a problem. Gen Y who are 

known to usually possess a broader knowledge of the domain, are considered smart just like 

Gen Zs since they know a lot of shortcuts in solving problems. The Gen Zs are considered 

sharper and are abreast with the latest technology as they have enough time to learn new stuff. 

Their pragmatic approach and reliance on trial and error in solving problems may lead to 

University of Ghana http://ugspace.ug.edu.gh



153 
 

mistakes which can even end up being a valuable opportunity for the firm. However, these 

findings remain unexplored in existing literature.   

 

In summary, as mentioned by respondents, Gen Xers may be preferred in environments such 

as banks and insurance companies as their methodical approach will be useful in avoiding 

mistakes with critical data. Gen Zers are preferred in start-up firms where innovations are 

mostly needed and environments that prefer fast-paced and iterative developments. Hence, 

there is enough evidence to support the proposition that:  

Generational age moderates the relationship between problem-solving ability and 

employment outcomes in the software engineering sector. 

 

6.4 Chapter Summary 

This chapter provided an analysis of the findings gathered from the interviews conducted with 

two separate software companies. The chapter focused on the analysis of the software 

engineering competencies required by employers in Ghana and the influence of achievement 

orientation, domain knowledge, communication skills, problem-solving ability, professional 

work ethic ability, and teamwork ability on employment. The chapter also analyzed the 

moderating effect of knowledge in programming languages and generational age on the 

relationship between competencies and employment. The analysis offered insights into the 

influence of competencies on employment grounded on two cases from the software 

engineering sector. 
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CHAPTER SEVEN 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

7.1 Chapter Overview 

In the previous chapter, the findings from the two qualitative case studies were analyzed in 

detail. This chapter gives a summary, conclusion, recommendations for future research as well 

as the limitations of the study. 

 

7.2 Summary of the Research Process 

This study intended to evaluate the impact of software engineering competencies on 

employment while also investigating the moderating effects of generational age differences 

and proficiency in programming languages. To achieve this goal, the study began in Chapter 

One by providing a background to the research, formulating the problem statement, which 

highlighted the research gaps that informed the study, as well as outlining the purpose of the 

study. The chapter also included clearly defined objectives and research questions, the 

significance of the study, and the thesis organization. 

 

In Chapter Two of this study, relevant literature on software engineering competencies, 

generational age, and programming languages was reviewed. In addition, key concepts such as 

fundamental software engineering activities and software process models were covered. A 

review of the software engineering landscape in Ghana was also covered. The chapter 

concluded with an empirical review of existing literature on software engineering 

competencies, along with an analysis of research gaps and directions for future research.  

 

Chapter Three provided the theoretical framework for the study, beginning with a review of 

relevant theories used in similar research, such as the Theory of Planned Behavior and the 
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Social Cognitive Career Theory. The selection and justification of the Human Capital Theory 

were also explained. The chapter further conceptualized a model based on the Human Capital 

Theory, with constructs drawn from the main software engineering competency domains 

proposed by Liu et al. (2016). This chapter also had the propositions that were framed for the 

study. 

 

Chapter Four presented the exact methodologies that were used for the study. This included 

the research paradigm adopted for the study, the use of qualitative research design, the selection 

of multiple case study as a research method, the use of convenient and purposive sampling 

methods, and the selection of semi-structured interviews as a data collection method. The 

means of analyzing the collected data through thematic analysis were also explained. 

 

In Chapter Five, the findings from the two case studies conducted were presented. This was 

useful in understanding the software engineering competencies that are sought by employers 

in Ghana, the influence of competencies on employment, and the moderating influence of 

knowledge in programming languages and generational age. The findings provided a vivid 

understanding of the impact of competencies on employment outcomes.   

 

Chapter 6 synthesized the findings from Chapter 5 to form key themes for addressing the 

propositions framed in Chapter 3, with a focus on the impact of competencies on employment 

outcomes. The chapter analyzed the results through the conceptual model derived from Human 

Capital Theory. It also contextualized the findings within the literature reviewed in Chapter 2, 

the theoretical framework outlined in Chapter 3, and the insights from Chapter 5. This analysis 

enabled the development of several propositions grounded in the empirical findings. 
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Furthermore, the chapter laid the groundwork for a refined research framework as shown in 

Figure 7.1 that integrates the study’s empirical findings. 
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Figure 7.1 Revised Conceptual Framework based on findings from Software Firms

Achievement Orientation 

• Handling pressure and stress 

• Organizational Success 

Domain Knowledge 

• Required for industry-specific 

solutions 

• Importance of staying updated with 

industry trends 

 
Communication Skills 

• Critical for teamwork 

• Affects project success 

• Bridges technical and non-

technical language 

 
Problem Solving Ability 

• A core engineering skill 

• Independent Problem Solving 

• a critical hiring requirement 

Professional Work Ethic Ability 

• Meeting timelines and deadlines 

• Punctuality and discipline 

Teamwork Ability 

• Important for project success 

 

Employment 

Knowledge in Programming 

Languages 

• C#, Python, PHP, Flutter, 

React, Golang, etc 

Generational Age 

(Gen X, Y, and Z) 
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Table 7.1 Postulations made from findings 

No Propositions SwF 1 SwF 2 

1 Achievement orientation, characterized by tenacity, self-

motivation, self-confidence, self-positioning, and self-

evaluation, influences employment outcomes of software 

engineers. 

✓ ✓ 

2 Domain knowledge have an influence on the employment 

outcomes of software engineers. 

✓ ✓ 

3 Communication skills has an influence on the employment 

outcomes of software engineers. 

✓ ✓ 

4 Problem-solving ability influences the employment 

outcomes of software engineers. 

✓ ✓ 

5 Professional work ethic ability influences the employment 

outcomes of software engineers. 

✓ ✓ 

6 Teamwork ability has an influence on the employment 

outcomes of software engineers. 

✓  

7 Knowledge in programming languages has a moderating 

influence on the relationship between domain knowledge 

and employment outcomes in software engineering. 

✓ ✓ 

8 Knowledge in programming languages has a moderating 

influence on the relationship between problem-solving 

ability and employment outcomes in the software 

engineering sector. 

 ✓ 

9 Generational age has a moderating influence on the 

relationship between domain knowledge and employment 

outcomes in the software engineering sector. 

✓ ✓ 

10 Generational age has a moderating influence on the 

relationship between communication skills and employment 

outcomes in the software engineering sector. 

  

11 Generational age moderates the relationship between 

problem-solving ability and employment outcomes in the 

software engineering sector. 

✓ ✓ 

Source: Author’s construct 
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7.3 Addressing the Research Objectives and Questions 

A summary of key findings for each research objective is provided in Table 7.2. 
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Table 7.2 Mapping out Study Objectives with Findings, Literature, and Contributions 

Research Objectives Findings Extant Literature Contributions, Implications, And 

Recommendations 

1. To examine software 

engineering 

competencies 

required by employers 

in Ghana 

1. The study identified 14 technical 

skills and 14 soft skills that are 

required by employers in Ghana. 

The technical skills included 

proficiency in programming 

languages, database management, 

Version control, etc whereas the soft 

skills included problem-solving 

ability, communication, and 

adaptability among others. 

2. The study discovered 9 

competencies that have not been 

reported by extant literature. These 

include competencies such as 

DevOps, understanding of the 

SDLCs, emotional intelligence, etc.   

Stamm (2023) in a mixed 

methods study identified 42 

attributes sought by employers 

in new hires, with 

competencies such as 

teamwork, having strong 

initiative, and problem-solving 

among the highly ranked skills. 

 

Mangiza and Brown (2020), 

identified 43 technical and soft 

skills that are required by start-

up firms. The reported 

competencies included 

problem-solving, teamwork, 

build new software, among 

others. 

 

The study has added to the literature 

on software engineering 

competencies. This is very important 

due to the constant changes in 

technological trends in the SE field.  

 

The study has shed light on the 

technical competencies and soft 

competencies required by employers 

in Ghana. This will help prospective 

software engineers to develop those 

skills that are in-demand by the 

software industry.  

 

The study also addresses gaps in 

existing literature given that research 

on software engineering 

competencies is scarce in Africa.  
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3. The findings show that software 

firms require a blend of both 

technical and soft skills. 

 

2. To explore the impact 

of software 

engineering 

competencies on 

employment in Ghana 

1. Findings from the study reveal that 

achievement orientation significantly 

influences the employment 

outcomes of software engineers.  

2. The findings reveal that domain 

knowledge significantly influences 

the employment outcomes of 

software engineers.  

3. The findings also reveal that 

communication influences the 

employment outcomes of software 

engineers.   

4. The findings reveal that problem-

solving ability influences the 

employment outcomes of software 

engineers.  

5. The findings reveal that professional 

work ethic ability influences the 

Existing literature, such as 

Kusumasari et al. (2018), 

Assyne et al. (2022), Stamm 

(2023), and Mangiza and 

Brown (2020), emphasizes the 

importance of competencies 

like problem-solving, 

communication skills, and 

domain knowledge, among 

others. 

For instance, Mangiza and 

Brown (2020) found 

teamwork, communication, and 

character traits such as 

problem-solving, strong work 

ethic, and algorithmic thinking 

among others as the skill 

requirements for start-ups.  

Existing literature covers the 

competencies that are considered 

important for software engineering 

roles. However, existing literature has 

not explored the influence of these 

competencies. This study addresses 

the gap in existing literature by 

exploring the influence of 

competencies on employment.  

This represents a novel contribution 

to the existing body of knowledge on 

software engineering competencies. 
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employment outcomes of software 

engineers.  

6. The findings reveal that teamwork 

ability influences the employment 

outcomes of software engineers.  

3. To investigate the 

moderating influence 

of generational age 

and knowledge in 

programming 

languages on software 

engineering 

competencies and 

employment. 

1. The findings indicate that knowledge 

in programming languages 

moderates the relationship between 

domain knowledge and employment. 

2. The findings reveal that knowledge 

in programming languages 

moderates the relationship between 

problem-solving ability and 

employment. 

3. The findings indicate that 

generational age moderates the 

relationship between domain 

knowledge and employment. 

4. The findings indicate that 

generational age does not moderate 

Cheng (2018) found that 

proficiency in programming 

languages strengthens the 

domain knowledge.  

In addition, Maan and 

Srivastava (2023), and Borg et 

al. (2023) found differences in 

communication skills among 

the various generational 

cohorts.  

The study addresses gaps in the 

existing literature by exploring the 

moderating effect of knowledge in 

programming languages on the 

relationship between SEC and 

employment.  

 

In addition, the study addresses gaps 

in existing literature by exploring the 

moderating influence of generational 

age on the relationship between SEC 

and employment. This serves as a 

novel contribution to the already 

existing literature on generational 

age. 
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the relationship between 

communication and employment. 

5. The findings indicate that 

generational age moderates the 

relationship between problem 

solving ability and employment. 

 Source: Author’s own construction  
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7.4 Summary of the Research Findings 

The first objective of this study sought to explore software engineering competencies required 

by employers in Ghana. From the responses obtained, the study identified 14 technical skills 

and 14 soft skills that are required by employers in Ghana. These included competencies that 

have been reported by existing literature such as proficiency in programming languages, 

database management, Version control, problem-solving ability, and communication. In 

addition, the study identified 9 competencies that had not been previously emphasized in 

literature: Software Development Life Cycle, DevOps, data structures and algorithms, graphic 

design, research and innovation, IT auditing, implementation leadership, ethical hacking, and 

emotional intelligence. 

 

The second objective of this study sought to explore the impact of software engineering 

competencies on employment. From the responses obtained, all the competencies: achievement 

orientation, domain knowledge, communication skills, problem-solving ability, professional 

work ethic ability, and teamwork ability, had an impact on the employment outcomes of 

software engineers. However, the findings reveal that communication skills and teamwork 

ability have less influence on the employment outcomes of software engineers.  

 

The third objective of this study sought to explore the moderating influence of generational age 

and knowledge in programming languages on software engineering competencies and 

employment. From the responses obtained, knowledge in programming languages moderates 

the relationship between domain knowledge and employment, as well as problem-solving 

ability and employment. In addition, the responses indicate that generational age moderates the 

relationship between both domain knowledge and employment, as well as problem-solving 
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ability and employment. However, the findings suggest that generational age does not moderate 

the relationship between communication and employment.  

   

7.5 Conclusion  

The software industry has become one of the most promising sectors in the world as both 

private and public sectors of countries seek to adopt digitalization in order to achieve efficiency 

in their processes. Ghana is no exception and possesses a sizable market for software that can 

be exploited by indigenous software companies. However, since the software industry is 

heavily reliant on the skills and abilities of its professionals, this study explored the 

competencies that are in-demand by employers, their influence on employment, and the 

moderating influence of knowledge in programming languages and generational age. The 

findings indicate 14 technical skills which include proficiency in programming languages, 

database management, version control, security, and DevOps among others. Similarly, 14 soft 

competencies were identified which include problem-solving, communication skills, and 

teamwork, among others. In addition, it was found that competency dimensions such as 

achievement orientation, domain knowledge, communication skills, problem-solving ability, 

professional work ethic ability, and teamwork ability, impact the employment of software 

engineers. Moreover, the study found that software engineers who are proficient in 

programming languages enhance their employment outcomes, as they are able to understand 

their respective domains and effectively identify and solve problems. Furthermore, this study 

confirms that the various generational cohorts (Gen X, Y, and Z) exhibit differences in domain 

knowledge, and problem-solving abilities which eventually affect their employment outcomes. 

The study however found that although the various cohorts exhibit different communication 

skills, they do not influence employment outcomes. The findings of the study have several 

implications which will be covered by the subsequent section. 
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7.6 Implications of the Study 

 The findings of this study have significant implications for academic research, policy, and 

practice. 

 

7.6.1 Implication to Research 

In terms of implications to research, this study has added to the already existing body of 

knowledge on SEC. It expands the literature on the competencies valued by the software 

industry, with the discovery of new competencies adding to those already identified in previous 

research. In addition, the SEC research domain has been given little attention in developing 

countries such as Ghana. This study therefore fills the gap in literature and serves as a 

foundation for further exploration of the SEC domain in Ghana and other developing countries. 

  

Moreover, although generational age has been extensively covered in the literature, few studies 

have explored its application in software engineering, particularly in relation to competency 

development. By examining the moderating effect of generational age on the relationship 

between competencies and employment, this study offers valuable insights into the various 

generational cohorts. This serves to extend the already existing body of knowledge on 

generational age. Furthermore, this study demonstrates the versatility of the Human Capital 

Theory. Although the theory has been employed in diverse research domains including 

economics, human resource management, and entrepreneurship, it has not been utilized in the 

SEC domain.  Though not a traditional IS theory, Human Capital theory was effective in this 

study in helping to identify those investments software engineers make in themselves that 

enable them to achieve positive employment outcomes.    
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7.6.2 Implication to Practice 

In terms of practice, this study will inform both prospective and existing software engineers of 

the competencies that are sought after by employers in Ghana. This will aid them in career 

planning and personal development as they become aware of the competencies valued in the 

software engineering industry. In addition, employers and human resource managers can utilize 

the identified skills as a reference point for vetting and evaluating applicants in order to 

guarantee the selection of candidates who possess the requisite competencies. This will lead to 

a highly competent workforce, which in turn will improve software quality and lead to client 

satisfaction. This will also aid employers and management of software firms in developing a 

framework for training and professional development programs. Moreover, the insights shed 

on generational age will aid software firms in understanding the differences that exist across 

the various generational cohorts in terms of domain knowledge, communication, and problem-

solving. This will enable them to leverage and harness the strengths of each cohort in achieving 

the organization’s goals. 

 

7.6.3 Implication to Policy  

In terms of policy, findings from the study will guide the development of curriculum and 

certification programs for SE professionals. Thus, the study’s findings serve to inform 

educational bodies and curriculum developers of the competencies valued by employers, 

encouraging their incorporation into academic programs. This could be in the form of updating 

course offerings, revising learning objectives, and incorporating more hands-on activities into 

the academic work of prospective software engineers. This will help address the undesirable 

gap between academia and industry.  
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Additionally, although there have been several reports of age biases in the tech industry, this 

study provides empirical evidence on potential age biases regarding hiring in the software 

industry. The findings on generational age which shed light on potential age bias in recruitment 

offer insights for the Ministry of Employment and Labour Relations, as well as other relevant 

policymakers, to initiate policies that promote age-neutral recruitment practices. 

 

7.7 Research Limitations   

This study has some limitations. To begin with, the study used only two software firms in the 

case study. This number could have been expanded to ensure greater generalizability of 

findings. In addition, the study sampled individuals who occupy top positions such as co-

founder and head of engineering. Incorporating software engineers of lower ranks could have 

yielded a more comprehensive understanding of the competencies they consider crucial for 

their employers, along with their perspectives on how their generational cohort impacts their 

competency development and career progression. Furthermore, the study relied solely on 

qualitative methods to explore the competencies that are sought after by employers in Ghana. 

A mixed methods approach could have aided in validating the findings with a larger sample 

size.  

  

7.8 Future Research Directions 

The study provides several research avenues that can be covered by future research. To begin 

with, the competencies that were identified in the study can be further investigated by 

quantitative methods to validate them. In addition, future research can explore the topic using 

employees of lower rank as respondents to further validate the findings of this study. Moreover, 

the issue of generational age and its impact on employment should be further explored in the 

software industry and other relevant industries where perceptions of age bias exist. 
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Furthermore, future studies could use the competencies identified in this study as a basis in 

investigating the disparity between what the Ghanaian academia teaches and the requirements 

of industry. Finally, the responses from respondents suggested a lack of highly skilled software 

professionals in Ghana. Hence, future research can focus on developing a framework that can 

be used by the Ghanaian software industry to attract, nurture, and retain highly qualified 

software professionals.  
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APPENDICES 

Appendix A – Research Interview Guide 

 

INTERVIEW GUIDE – FOR SOFTWARE ENGINEERS 

Dear Participant: 

I am David Boadi, an MPHIL student of the University of Ghana Business School pursuing 

Management Information Systems. I am conducting a study on the topic: “The influence of 

Software Engineering Competencies on Employment: Does knowledge in Programming 

Languages and Generational Age matters?”  

The specific objectives of the study are:  

1. To understand software engineering competencies required by employers in Ghana. 

2. To explore the impact of software engineering competencies on employment in Ghana. 

3. To investigate the moderating influence of generational age and knowledge in 

programming languages on software engineering competencies and employment. 

I would greatly appreciate it if you could spare a few minutes from your busy schedule to 

complete this interview. Your candid responses will be highly appreciated. Please be rest 

assured that the information to be gathered from you is purely intended for academic purposes 

only. Your involvement in this study is completely voluntarily, and you retain the right to 

abstain from responding to any question or to withdraw from the research at any moment. 

For any enquiry, you may reach me via email at dboadi013@stu.ug.edu.gh or my supervisor at 

eakolog@ug.edu.gh. Thank you. 

Date: …………………………………… 
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SECTION A – Background of Respondent 

1. Please tell me about yourself, including your current position and unit within your organization 

as well as your highest educational qualification. 

2. How many years of experience do you have in software engineering? 

3. Kindly describe the type of organization you are currently working with as a software 

engineer. For example, is it a software development company, an educational 

institution, a financial institution, or any other? 

4. What specific software engineering domain does your organization specialize in, such 

as Website Development, Mobile Application Development, Desktop Application 

Development, Blockchain, Machine Learning, or any others? 

5. Which specific software engineering tasks do you perform in your organization? 

6. How long have you been leading/managing software engineers? 

7. Could you please describe some of the software engineering positions that exist within 

your organization? 

SECTION B 

Competency Identification 

8. What technical competencies are expected working as a software engineer in your 

organization? 

9. What soft competencies are expected working as a software engineer in your 

organization? 

10. Kindly give a brief description of the competencies. 

11. Why are the competencies you have mentioned important?  
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Influence of Software Engineering Competencies on Employment 

12. What is the importance of the following competencies for software engineering roles 

within your organization? 

i) Achievement Orientation 

ii) Domain Knowledge 

iii) Communication Skills 

iv) Problem Solving Ability 

v) Professional Work Ethic Ability 

vi) Teamwork Ability 

13. Kindly describe how the various competencies mentioned are assessed during your 

recruitment and selection of software engineers. 

14. Can you explain how the various competencies mentioned affect employment 

opportunities for software engineers within your organization? 

 

The Moderating Influence of Knowledge in Programming Languages and 

Employment 

15. How important is knowledge in programming languages for software engineering roles 

at your company? 

16. Can you describe how proficiency in programming languages is evaluated during the 

hiring process for software engineers? 

17. In what ways does knowledge in programming languages enhance the domain 

knowledge of software engineers in your organization and how does this interaction 

influence their employment opportunities and career advancement? 
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18. In what ways does knowledge in programming languages enhance the problem-solving 

abilities of software engineers in your organization, and how does this interaction 

impact their employment opportunities and career advancement? 

The Moderating Influence of Generational Age and Employment 

The questions in this section pertain to generational age (Gen X, Y, Z). In the context of 

this study, Gen X are persons born between 1965 and 1981 (43 - 59 years old). Gen Y were 

born between 1982 and 1999 (25 - 42 years old) whereas Gen Z were born between 2000 

and 2012 (12 - 24 years old).    

19. Does a generational mix of software engineers (Gen X, Y, Z) offer any advantages to 

software firms? Kindly explain your answer.  

20. Have you noticed differences in domain knowledge across the various generational 

cohorts (Gen X, Y, and Z)? If so, kindly explain how they influence the employment 

outcomes of software engineers. 

21. In your experience, do the various generational cohorts (Gen X, Y, and Z) exhibit 

different communication skills? If so, how do they influence the employment outcomes 

of software engineers? 

22. Have you observed differences in problem-solving abilities across the various 

generational cohorts (Gen X, Y, and Z)? If so, how do they influence the employment 

outcomes of software engineers? 

Closure 

23. I am done with my questions. Is there anything you would want to add or clarify? 

24. Are there any documents that you would like to share with me which may contribute to 

this study?  

Please accept my sincere gratitude for your time and thoughtfulness. Before the write-up is 

finalized, I will transcribe your responses and send them to you for clarification if needed. 
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