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EDITOR’S NOTE TO CONTRIBUTORS AND READERS

Journal of Communication Technology and Business continues its goal of trying to publish
quality articles submitted for consideration. We continue to underscore our commitment to
intellectual engagement and academic discourse and intend to ensure and maintain
continuity in our interrogation of issues relating to African’s Technological advancement,
Communication and Business. We are excited by the challenge of serving you and are
gratified by the increasing level of interest in the journal. We feel it is critical that the journal
continues to remain truly interdisciplinary, though not every article submitted need to be
interdisciplinary in orientation. We are mindful though that most of our volumes may be
dominated by papers from technology, communication, and business experts. We are
interested in papers by junior scholars, senior scholars and graduate students as well. In
short, we are looking for polished and “uncut diamonds” because we want to provide a
platform for people to disseminate the results of their research. The present volume of
Journal of Communication Technology and Business like the previous one, covers a very
broad range of topics. Given the politics of the academy, we have taken the extraordinary
step of publishing this volume, at considerable expense to the journal and the people who
work on it, with an academic printing press in the glorious capital of Ghana. We wish to
thank the members of the Editorial Board and the Editorial Advisory and Review Board for
working assiduously on this volume. It is, indeed, a labour of love. Above all, we thank all
the contributors to this volume, those who have contributed to the next volume (a remarkable
effort indeed) and those who are looking forward to making contributions in the future.

Prof. George Kofi Amoako
(Editor-in-Chief)
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1. The impact of perceived organisational support on employee career satisfaction and

commitment among health professionals

Evans Sokro
Department of Human Resource Management
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Abstract

The aim of this study was to explore the relationship between perceived organizational support,
career satisfaction and commitment among healthcare professionals and administrators. The study
adopted a quantitative, explanatory and cross-sectional research design. A structured questionnaire
was used to collect data from a sample of 144 healthcare professionals and administrative staff to
explore how employees’ perceptions of support from the organisation influence their career
satisfaction and commitment to the organisation. The results show that perceived organizational
support has a positive significant relationship with employees’ career satisfaction and
commitment. This implies that, when an organisation provides support that meets the needs of its
employees, it raises the employees’ desire to give back to the organisation. Employees become
satisfied with their careers and demonstrate their commitment to the organisation. The findings
also suggest that, at the individual/employee level, perceived organizational support highly
predicts employees’ affective commitment, followed by normative commitment and then
continuance commitment on the job. Hence, perceived organizational support can influence career
satisfaction and organizational commitment. The study recommends that interventions from
leadership in healthcare facilities to enhance career satisfaction and organisational commitment of
its employees must focus on the implementation of policies that provide adequate organisational
support.
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Introduction

Employers and employees have a long-lasting employment bond based on positive social exchange
approaches where the needs of both parties are addressed (Coyle-Shapiro & Diehl, 2018; Maan,
Abid, Butt, Ashfaq, & Ahmed, 2020). In this exchange relationship, the employer is concerned
about the employees’ commitment, and trustworthiness, while employees are conscious of how
the employer caters for their needs and well-being (Kurtessis et al., 2017; Rhoades & Eisenberger,
2002). When employees feel that they are provided with good support from the organization, they
feel obliged to reciprocate this, gesture by their organization. The feeling of this obligation
increases the employees’ commitment to the organization (Eisenberger et al., 2001). The
perception of organizational support is likely to increase if organizations implement a good reward
system, provide opportunities for advancement, and implement positive policies in the workplace
(Pack, 2005; Chernyak-Hai et al., 2023) which impacts positively on the level of the organization
and employee commitment (Guntuku et al., 2022; Dogan & Otken, 2011; Giindiiz, 2014; Rahman
& Karan, 2012).

Employee commitment to the organization is essential because it affects their work engagement
and contributes to their retention (Abualigah et al., 2023; Allen & Meyer, 1996; Ghazzawi, 2008;
Teo, Bentley, & Nguyen, 2020; Tuna et al., 2011). Employees are more willing to invest in their
work when they feel that the organization supports their psychological need to feel safe and
supported (Abualigah et al., 2023; Kahn, 1990). Kreitner and Kinicki (2003) describe how
organizational commitment reflects the state in which an individual identifies with the organization
and the extent to which that individual is bound by its objectives. Employees who are committed
to their organization and their work in general, tend to believe that the work is central to their lives.
They also have a high level of involvement with the organisation’s values and goals. When
members of the organization feel well-treated and receive proper support from their organization,
they feel satisfied and have an obligation to reciprocate the organization’s good treatment
(Ngadiman et al., 2013; Amos et al., 2015). This reinforces the workers’ loyalty towards the
organization and increases their sense of obligation to serve the organization (Ngadiman et al.,
2013; Amos et al., 2015) which impacts positively their career satisfaction (Tansky & Cohen,
2001; Singh, 2022; Popoola & Fagbola, 2023)

Career satisfaction represents an indicator of employees’ happiness with how they are managing
their own careers (Strauss, Griffin, & Parker, 2012). An employee's satisfaction with various
aspects of his/her career leads to the emergence of a strong commitment and positive attitude
towards the organization. In other words, employees who are satisfied with their careers
demonstrate greater commitment as compared to those who are not satisfied
(Nanjundeswaraswamy et al., 2023; Amos et al., 2015). In this case, we argue that employees’
positive evaluation of support received from the organisation would have a significant influence
on their career satisfaction and a sense of commitment to their organization. The COVID-19
pandemic has underscored the critical role of POS in enhancing employees’ commitment and
career satisfaction. Yet, little is known about how healthcare facilities have supported their
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employees to meet their socio-emotional needs and ultimately promote their commitment to the
hospital. This study, therefore, examines the impact of POS on the commitment and career
satisfaction of healthcare professionals.

Perceived organizational support (POS) has been defined as the perception of employees about the
degree to which their contributions to the organization are valued, implying that their associated
well-being is given full consideration (Alcover et al., 2018; Eisenberger et al., 1986). The POS
framework presumes that employees evaluate the degree to which their respective organisations
are interested in their general welfare through the establishment and implementation of various
HRM policies, programs, practices, and support. It is assumed, employees on the other hand,
reciprocate such gestures by the organisation with increased loyalty, commitment and performance
(Hu et al., 2014; Kurtessis et al., 2017). Thus, favourable treatments such as rewards from the
organization, beneficial working conditions and fairness received by employees are directly linked
to POS (Gupta et al., 2023; Rhoades & Eisenberger, 2002). Thus, POS ultimately helps boost the
employees’ obligations toward the organization to reciprocate favourably.

The literature on POS reveals that organizations achieve favourable outcomes such as creativity
(Shang et al., 2023) improved performance (Jeong & Kim, 2022) and also if workers feel superior
treatment within the organization (Yin & Lawrence, 2011). The positive association of POS with
job satisfaction, performance, organizational commitment, and turnover intention has gained
attention in a number of employees—employer-related studies (Erdogan & Enders, 2007; Yih &
Lawrence, 2011). According to Yu and Frenkel (2013), POS yields outcomes such as high job
satisfaction, lower turnover, enhanced dedication, positive emotions and better performance. Other
studies have also revealed a strong linkage between POS and job satisfaction (Erdogan & Enders,
2007; Maan et al., 2020; Ullah et al., 2020). Similar results were also found in studies conducted
by Kuo et al. (2015), and Kurtessis et al. (2015). The potential explanation of this outcome is that
POS can enrich individuals’ trust and beliefs that their employer identifies and recompense their
struggles to accomplish superior performance. Biswas and Bhatnagar (2013), suggest that POS
starts as a social exchange process where individuals feel liable to support the organization in
accomplishing its goals which leads to greater rewards. The authors explained that, when an
employee associates positively with their job and organization, it strengthens the association
between the employee and the organization within the realms of social exchange theory.
Consequently, individuals reciprocate organizational support in numerous ways when they are
more satisfied with their jobs. In addition, employees with POS sense an intrinsic compulsion to
be socioemotionally devoted to the work and the organization, and they become highly loyal and
satisfied with their job and organization (Gillet et al., 2013; Ridwan et al., 2020; Fitriyana et al.,
2023).

The need for this support to employees in general and more importantly those who provide
healthcare services has increased in the recent past. This is because healthcare professionals often
experience burnout, characterized by emotional exhaustion, career de-prioritization, and loss of
self-efficacy. The situation has been exacerbated by the COVID-19 pandemic, presenting a
significant threat to the healthcare system (Lai et al., 2020; Shanafelt et al., 2010). Heavy
workloads, changing clinical roles, reduced decision latitude (i.e., the ability to exercise control
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over work-related responsibilities), and lack of support from supervisors and the organization have
been cited as causes of increased occupational stress, a key predictor of burnout and career
dissatisfaction (Cocker & Joss, 2016; Tessier et al., 2022). During the pandemic, additional
stressors such as lack of personal protective equipment and fear of infection, have been shown to
augment the risk for healthcare providers (Lai et al., 2020; Shanafelt et al., 2012; Reitz et al.,
2021). Consequently, employee performance and quality service delivery may, in part, depend on
how healthcare organizations manage to allocate resources and human capital and how they can
effectively develop policies to adequately support their employees. When these are in place,
employees will be satisfied, which will increase their commitment. With the formulation and
implementation of policies which focuses on the investment of resources in human capital,
employees will perceive the provision has been made to support their career development, ie.
Perceived career support, is positively related to career satisfaction (Barnett & Bradley, 2007,
Maan et al., 2020; Abu-Tineh et al., 2023). Using the organization theory as the theoretical lens,
this study investigates the relationship between perceived organisational support on employee
satisfaction and commitment among health professionals to contribute to theory and practice.

Literature Review

Organizational support theory

Organizational support theory rests on the assumption that employees develop a general perception
of the extent to which their organization values their contributions and cares about their well-being
(i.e., POS). In the same way that people try to gauge another person’s level of commitment to a
friendship, employees try to determine the organization’s willingness to reward their efforts and
meet their needs by making inferences about the organization’s level of support for them
(Eisenberger et al., 1986; Kurtessis et al., 2017). According to organisational support theorists, to
fulfil their socio-emotional needs and determine the readiness of the organisation to remunerate
enhanced work effort, employees develop a universal belief concerning the extent to which the
organisation values their contributions and cares about their well-being (Eisenberger et al., 2004;
Rhoades & Eisenberger, 2002). POS also rests on the assurance that assistance will be available
from the organisation when it is needed to carry out one’s job effectively or to deal with stressful
situations such as the COVID-19 pandemic (Arnetz, Goetz, Arnetz, & Arble, 2020; Lee, 2021).
As such, POS is likely to increase employees’ feelings of obligation to help the organisation
achieve its objectives, their affective commitment to the organisation and their belief that improved

performance will be rewarded.
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Based on such perception, employees view their favourable or unfavourable treatment as an
indication that the organisation believes they are valuable, or otherwise. Consequently, employees
feel obligated to reciprocate POS with increased loyalty, effort, commitment, and performance
because of the norm of reciprocity (Kilroy et al., 2023; Sekhar & Patwardhan, 2023; Allen &
Shanock, 2013; Coyle-Shapiro & Conway, 2005; Kraime & Wayne, 2004). Similarly, Chen, Aryee
and Lee (2005, p.465) note that “the favourable treatment that employees receive from the
organisation creates an opportunity for the organisation not only to initiate a social exchange
relationship with its employees but also to demonstrate its trustworthiness in the eyes of

employees”.

Organizational support theory descends in part from social exchange theory, a theory that shadows
many other theories under its umbrella (Ahmad et al., 2023) which explains the exchange of goods
or services, thus, tangible or intangible, between people (Blau, 1964). Individuals are motivated to
enter and develop relationships with others when the relationship promises something valuable in
return (Zhu et al., 2023; Kilroy et al., 2023; Blau, 1964). High-quality, mutually beneficial
relationships evolve only when parties abide by accepted norms, or “rules of exchange”
(Cropanzano & Mitchell, 2005). We can readily apply the tenets of social exchange theory to
organizations by viewing the employment relationship as one in which an employee offers effort
and loyalty in exchange for rewards from the organization. These rewards may be tangible (e.g.,
pay, benefits, and promotions) or social (e.g., recognition, support, esteem). By offering rewards
or by providing positive treatment to employees, organizations can enhance employee POS and
facilitate the norm of reciprocity, which is the social expectation that when we receive positive
treatment from someone else, we should return, or reciprocate, the favour by treating that person
well (Stotsky et al., 2020; Wang et al., 2023; Gouldner, 1960; Eisenberger & Stinglhamber, 2011;
Kurtessis et al., 2017). In sum, when employees feel supported by their organization, they feel

compelled to return the favour by demonstrating greater commitment and effort in their careers.

Although organizational support theory draws heavily from social exchange theory, it also
underscores self-enhancement processes as an important component of the employee-employer
relationship (Kurtessis et al., 2017). Self-enhancement helps maintain our social identities, which
embody the aspects of our self-image that come from the social categories or groups to which we

perceive that we belong. Fundamentally, humans have a need to see themselves in a positive light,

15



and group identification helps satisfy this need by giving us a sense of belonging and the perception
that we are valued by others (Froehlich et al., 2023; Meyer et al., 2006). Possessing socioemotional
needs (e.g., needs for approval, affiliation, esteem, and emotional support) make us responsive to
cues that help us develop and maintain personal identities (Meyer et al., 2006; Kurtessis et al.,
2015). Thus, when employees feel supported by the organization, they develop identification with
the organization in which their organizational membership becomes a meaningful, positive part of
their personal identities. Identification builds as employees recognize the distinctiveness of the
organization’s values and practices, as they perceive that the organization is prestigious or
attractive, as they become satisfied with the organization, as they compare the organization to
outside groups, and as they accumulate experiences and feelings (e.g., increased interaction, liking,
similarity, shared values, a common fate) that draw them closer to the organization. The
perceptions of identification in turn give rise to positive attitudes, the strongest of which is affective
organizational commitment, in which employees feel a strong emotional bond with the
organization (Meyer et al., 2006; Riketta, 2005). Indeed, meta-analytic data has demonstrated that
organizational identification partially mediates the relationship between POS and affective
commitment (Kurtessis et al., 2015). In summary, organizational support theory maintains that
POS contributes to an affective organizational commitment not only by promoting social
exchanges between employees and their organisation but also, by helping to fulfill employees’

socioemotional needs.
Antecedents of POS

In line with the fundamental assumptions of organisational support theory (OST), three general
forms of favourable treatment—fairness, supervisor support and appropriate human resource
practices—received from the organisation are likely to enhance POS (Eisenberger et al., 1986;
Eisenberger et al., 2004; Rhoades & Eisenberger, 2002). The contributions of these three

antecedents to POS are briefly discussed here.

Fairness of treatment: Fairness is often discussed in terms of distributive, interactional and
procedural justice. Distributive justice primarily relates to fairness regarding the distribution of
outcomes such as pay, promotion (Colquitt et al, 2001; Hazeen Fathima & Umarani, 2023) while

procedural justice concerns the fairness of a decision process and is used to explain employee
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reactions to what they perceived as fair or unfair decision processes (Greenberg, 1990),
interactional justice describes employees perception of fairness regarding the interpersonal
treatment of persons who distribute the resources (Hazeen Fathima & Umarani, 2023). Fairness is
thus operationalized as an employee’s perception of being treated impartially, justly and fairly thus
receiving what he deserves in terms of procedure followed, distribution of outcomes and resources
and relationship. Hazeen Fathima and Umarani (2023) proposed that fair treatment is expected to
have a strong cumulative effect on POS by indicating a concern for the employees’ welfare. There
is therefore the probability of procedural justice having a stronger effect on POS than distributive
justice. This is because employees frequently do not benefit from organisational outcomes such as
promotions and pay rises as much as they are exposed to instances of unfair procedural justice
daily. Other studies have however found procedural justice does not contribute more strongly to
POS than distributive justice when the two dimensions of fairness are compared (Dawud et al.,

2018) which is the opposite of the findings of Wayne et al ( 2002).

Supervisor Support: Supervisor support describes an employee’s perception in terms of the extent
to which their supervisors value their contributions to the job and care about their well-being
(Lussier et al 2022). It is an employee’s perception that supervisors value their contribution and
welfare (Arici, 2018). Supervisor support thus describes the employee’s perception of the level
and quality of support received from the supervisor in the organization. Employees form global
beliefs relating to the extent to which supervisors value their contributions and care about their
well-being (Kottke & Sharafinski, 1988). In the view of OST, employees integrate the favourable
treatment received from different organisational agents and units into an overall perception of
organisational support. This is because supervisors, acting as representatives of the organisation,
are mandated to provide leadership (Penning de Vries et al., 2022) and evaluate subordinates’ job-
related performance. Employees, on the other hand, perceive their supervisors’ favourable or
unfavourable orientation toward them as indicative of the organisation’s support (Eisenberger et
al., 1986; Eisenberger et al., 2004 Penning de Vries et al., 2022). Even though employees may
differ in their perceptions of their supervisor’s support (Penning de Vries et al., 2022), Eisenberger
et al. (2004) suggest that such treatments received from an organisational agent contribute to POS
to the extent that the actions of the agent are believed to be authorised and encouraged by the

organisation rather than ascribed to the personal motives and the self-interest of the agent.
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In addition, employees understand that top management receives feedback from supervisors
relating to the evaluation of their performance, which further strengthens the employees’
association of supervisor support with POS. This is because Supervisor support helps in the
development of shared perceived perception between employees and between employees and their
supervisor (Penning de Vries et al., 2022). Furthermore, the perceived status of an agent would be
greatly influenced by the agent’s official position in the organisational hierarchy. This status is
also influenced by the degree to which positive evaluation and regard are extended to the
employees by the organisation, the degree of job autonomy afforded them and how influential the
agent is in terms of organisational decisions (Eisenberger et al.,2002; Eisenberger et al., 2004).
Fair or unfair treatment received from high-status representatives, who are highly identified with
the organisation, would have an increased influence on POS. Consistent with this observation,
Eisenberger et al. (2002) found that the relationship between perceived supervisor support and

POS increased with the status employees attributed to their superiors.

Human resource practices: Human resource practices are a part of Human Resource Management
which is defined as the policies and practices implemented in an organisation to ensure the
performance of the human resource (Armstrong 2010). These HR practices include selecting
human resource needs, screening, recruiting, training, rewarding, appraising, and ensuring safety
and health, and other concerns of employees (Dessler, 2007). Human Resource practices can thus
be explained as the activities of the organisation focused on managing the human resource to
ensure the achievement of organisational goals. These may include attracting, motivating,
retaining, appraising, training and rewarding deserving employees in a fair manner. HR practices
have, to a large extent, the potential to either positively or negatively contribute to POS because
they are specifically focused on the employee. HR practices that are perceived to be favourable,
leading to investment in human capital, and which demonstrate recognition of employee
contributions have been found to promote POS (Desa & Asaari, 2020; Mayes, Finney, Johnson,
Shen, Yi, 2017; Saks, 2022). Studies have found a strong association between POS and HR
practices such as recognition, training, job security, autonomy, participation in decision-making
and opportunities for rewards and promotions (Allen et al., 2003; Pungnirun, Techarattanased, &
Mutakalin, 2020). Eisenberger et al. (2004) argue that the positivity of a specific HR practice
should enhance POS to the point that it is attributed to the voluntary, intentional actions of the

organisation. Furthermore, Ho and Kuvaas (2020) established that employees who reported strong
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mutual obligations between themselves and their organisations had higher levels of POS than

employees who reported low mutual obligations.
POS and career satisfaction

Career satisfaction is a subjective measure, s the extent to which employees believe that their career
progress is aligned with their own goals, values, and preferences and as a result, can learn new
things and achieve what they desire (Mansour et al., 2023; Bauer et al., 2006). Thus, goal-specific
environmental support and resources that provide social and material provision for employees’
personal goals predict career satisfaction (Barnett & Bradley, 2007) as well as wages and salaries,
promotions, work environment, working hours, leaders, organisational culture, organisational
justice, and emotional attachment (Mansour et al., 2023). In addition to these Kundi et al., (2023)
suggest that discretionary human resource practices are significantly associated with employee
commitment and satisfaction. Thus there are several antecedents to employees' career satisfaction

including their perception of the organisation’s support (Pinnington et al., 2023; AKKOCA, 2023).

POS has emerged as a consistent contributor to employee well-being, as studies have shown that
it can enhance mood (Eisenberger et al., 2001), career satisfaction (Kurtessis et al., 2015; Rhoades
& Eisenberger, 2002), organization-based self-esteem (Kurtessis et al., 2015), and work-family
balance (Eisenberger & Stinglhamber, 2011; Kurtessis et al., 2015). According to organizational
support theory, POS boosts employee wellness by enhancing self-esteem, fulfilling socioemotional
needs, and providing the expectation that employees will be rewarded for their efforts (Eisenberger
& Stinglhamber, 2011; Kurtessis et al., 2015). POS also signifies the availability of the
organization’s instrumental support. Employees with high POS feel confident that their
organization will provide help and support should they need it, and this expectation puts employees

at ease in the face of stressors (Eisenberger & Stinglhamber, 2011; Kurtessis et al., 2015).

Just as employees with high POS feel happier in their careers, it contributes to employees’ career
satisfaction. POS contributes to career satisfaction by fulfilling employees’ socioemotional needs,
signalling that the organization will provide help when needed, and strengthening employees’
confidence that they will be rewarded for good performance (Eisenberger & Stinglhamber, 2011;
Kurtessis et al., 2015; Rhoades & Eisenberger, 2002). Therefore, consistent with organizational
support theory, POS improves employees’ happiness (career satisfaction) at work by helping to
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meet needs for approval and esteem, by increasing the expectation that the organization will
eventually provide the recognition and assistance that employees need, and by promoting a

positive emotional attachment to the organization.

Previous empirical studies found that perceptions of organizational support are related to employee
performance, career satisfaction, affective commitment and career-induced tension (Yu, 2011).
Several studies have also found a positive relationship between POS and career satisfaction and a
meta-analysis conducted by Riggle et al. (2009) confirmed the findings related to POS with
attitudinal outcomes. Similar results were also found in studies conducted by Beheshtifar et al.
(2012), Kuo et al. (2015); and Kurtessis et al. (2015). Riggle et al. (2009) conducted a meta-
analysis examining the effects of perceived organizational support on four employee outcomes:
organizational commitment, career satisfaction, performance, and intention to leave. They found
that career satisfaction exhibits strong positive relationships with POS. In the study by Kwak, et
al. (2010), the authors also confirmed career satisfaction (i.e., subjective career success) was
directly correlated with organizational support. Given the positive effect of POS on career
satisfaction (DeConinck, 2010), the study posits that employees with high POS will be more

satisfied with their careers, over and above the effect of POS.
POS and organisational commitment

Organisation commitment (OC) refers to a force that binds a person to an organisation (Afshari,
2023). It is “the relative strength of an individual’s identification with and involvement in a
particular organization” (Mowday et al., 1979; Faloye, 2014; Meyer & Allen, 1991). It thus
describes the employee’s state of commitment to the organization, as well as the employee’s
identification with the organization's values and goals. The concept of OC has become the focus
of managers in general and human resources departments in many organizations (Idris, 2014;
Pimenta et al., 2023). As a result, managers have adopted socially responsible human resource
management strategies to contribute to higher levels of POS, engagement and commitment

(Pimenta et al., 2023).

The globalization of the workforce through advances in computer technology and
telecommunication has created more challenges for managers as their role in attracting talents and
ensuring an environment where those employees can contribute as long-term assets to the

organization (Singh & Gupta, 2015) is becoming increasingly difficult. Tuna et al. (2016) and
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Afshari (2023) noted that the extent of how strongly an individual identifies with an organization

is a predictor of the individual’s OC.

OC is conceptualised as a multidimensional construct encompassing three dimensions: (1)
Affective Commitment (AC); (2) Normative Commitment (NC): and (3) Continuance
Commitment (CC). The three-dimensional model of AC, NC and CC includes a psychological
state that links the employee to the organization (Allen & Meyer, 1997; Gupta & Singh, 2015;
Stinglhamber et al., 2015). While the affective attachment of an employee is determined by the
choice to remain committed to the organization due to some emotional identification (Singh &
Gupta, 2015; Mercurio 2015), a normative commitment is the feelings of obligation of the
individual based on perceived attachment to the organization goals (Singh & Gupta, 2015; Afshari,
2023). This is less of a personal commitment, but rather a perceived societal expectation, in which
one remains loyal to the employer who provides compensation for services rendered (Singh &
Gupta, 2015). Messner (2013) described NC as the work behavior of individuals, guided by a sense
of duty, obligation, and loyalty toward the organization. Finally, a continuance commitment is the
extent to which an employee feels committed due to the perceived cost of leaving an organisation
(Allen & Meyer, 1991; Afshari, 2023). It relates to a cost-benefit analysis of the employee, such
as the loss of economic investments and difficulties in finding a new job (Allen & Meyer, 1991;

Singh & Gupta, 2015).

One of the most well-established outcomes of POS is increased commitment to the organization
(Kurtessis et al., 2015; Meyer et al., 2002; Rhoades & Eisenberger, 2002). Organizational support
theory explains that POS strengthens affective commitment via social exchange and self-
enhancement processes (Pimenta et al., 2023; Kurtessis et al., 2015). Therefore, POS strengthens
affective commitment based on these processes. First, POS prompts positive social exchanges
between the employee and the organization. When the organization indicates its readiness to
increase support in the future, employees may be more willing to develop an emotional bond with
the organization as part of this investment in their future. By indicating that it will increase its
provision of support in the future, an organization is still demonstrating that it cares for its
employees and their future with the organization. This signal of caring from the organization
motivates employees to reciprocate this care in the form of affective organizational commitment

(Kurtessis et al., 2015).
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Further, organizational support serves to meet employees’ socioemotional needs. POS represents
an expectation that the organization will be able to increase the extent to which it is able to fulfil
individual needs and reward employees for their efforts (Kurtessis et al., 2015). By demonstrating
a high potential to fulfill future employee needs, organizations convey that they care about
employee welfare and have supportive values and practices (Obuobisa-Darko, 2020). Given some
of the mechanisms by which organizational identification (for example, as employees see the
organization as more attractive, as they become satisfied with the organization, as they develop
shared values and a sense of common fate with the organization, and as they recognize the
distinctiveness of the organization’s values and practices) develops employees who perceive that
their organization will increasingly care about them and fulfil future needs, should develop
identification with and, subsequently, develop affective attachment toward the organization

(Kurtessis et al., 2017; Chernyak-Hai et al., 2023).

Methodology

The cross-sectional survey approach was used to gather data from the respondents. Using the
convenience sampling technique due to the ease of accessibility and availability of the participants
(Etikan et al., 2016), data was gathered using a structured questionnaire. The structured
questionnaire was used dues to the relative ease of administering, takes a relatively short time to
develop, is cost-effective and allows a broad range of data to be collected within a short period of
time (Nueman, 2011; Sheppard, 2020). Data for the demographic characteristics was presented
using descriptive statistics while multiple regression analysis was used to establish the inter-

relationship among the constructs.
Measures

The following are the different measures for the different constructs of the study.

Perceived organizational support was assessed using an 8-item scale adapted for the study
(Kraimer et al., 2011). Respondents were asked to indicate their responses to statements regarding
their organization’s support towards their career success. Items were measured on a 5-point Likert

scale from 1 - strongly disagree to 5 - strongly agree.
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Career satisfaction was assessed using a 5-item scale adapted from Greenhaus et al. (1990). The
scale measures the subjective career satisfaction of respondents on a 5-point Likert scale from 1 -

strongly disagree to 5 - strongly agree.

Organizational commitment was measured as a multi-dimensional construct comprising affective,
continuance and normative commitment (Meyer, Allen, & Smith, 1993). Respondents were asked
to indicate their responses to statements regarding their perception of organizational support
towards their career success. Items were measured on a 5-point Likert scale from 1 - strongly

disagree to 5 - strongly agree.

Results

Respondents’ Characteristics

The respondents were made of 58% males and 42% females. The majority of the respondents
(86%) were below 40 years of age, representing the middle-age labour population in Ghana’s
healthcare sector. 65% of the employees surveyed were married. The respondents cut across a
range of operations areas, with the majority being customer care/marketing personnel (25%),
followed by accounts and finance personnel (19%) and administrative (21%) personnel. Related
to time worked with their respective organisations, results showed that 3% have worked for

between 11-15 years, with the majority of 58% working between 1-5 years.

Descriptive and Reliability Statistics

The descriptive statistics for the variables measured in the study are shown in Table 1. The results
indicate that the average of responses for POS is the highest converging closer to “agree” (mean =
3.91; standard deviation = 1.185) on the 5-point Likert scale. While the responses for Affective
Commitment (mean = 3.88) and Career Satisfaction (mean = 3.74), also converge closer to “agree”
showing similar descriptive statistics. On the other hand, the average response for Continuance
Commitment (mean = 3.45) and Normative Commitment (mean = 3.30) converge closest to

“neutral” showing similar descriptive details.
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Table 1: Descriptive Statistics

Minimum Maximum Mean ls)ti;iation
POS 1 5 3.91 1.185
Affective Commitment 1 5 3.88 1.258
Continuance Commitment 1 5 3.45 1.416
Normative Commitment 1 5 3.30 1.381
Career Satisfaction 1 5 3.74 1.294

Cronbach’s alpha criterion was used to further assess the reliability of the measurement scale. This
was to examine whether the items have internal consistency and converge to properly measure the
construct they measure. Results in Table 2 show that Cronbach’s alpha values meet the
recommended threshold of 0.70 (Chin, 1998). The results show a Cronbach’s alpha value between
0.755 and 0.947 and a standardised Cronbach’s alpha value of between 0.787 and 0.885.

Table 2: Reliability Statistics

Variable Items Cronbach's Alpha
POS 10 0.865
Affective Commitment 6 0.857
Continuance Commitment 6 0.787
Normative Commitment 5 0.839
Career Satisfaction 5 0.885

The inter-item correlation matrix depicted in Table 3 shows that the diagonal values (i.e., the

square root of the average variance extracted, AVE) are greater than the off-diagonal values (i.e.,
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the pair-wise correlation between factors). This implies that the variables show acceptable validity

according to recommendations by Chin (1998).

Table 3: Inter-item correlation matrix

1 2 3 4 5
1. POs 1
2. Affective Commitment 0.581 1
3. Continuance Commitment 0.271 0533 1
4. Normative Commitment 0.473 0.679 0517 1
5. Career Satisfaction 0.551 0.280 0.187 0.260 1

Regression analysis

Multiple regression analysis was run to determine the causal effects between variables of interest
in the study. The results of the regression analysis are presented. The tables are constructed from
the outputs of the regression analysis (i.e., model summary, coefficients, ANOVA etc.) in SPSS
indicating the unstandardized coefficient (B), standard errors, standardized regression coefficients

(beta) and the t-statistic.

POS and Career Satisfaction

Table 4 shows the outputs of multiple regression analysis for the impact of POS on employees’
career satisfaction. The results suggest that the overall POS (B = 0.370, p-value = 0.001), has a
moderately positive and significant impact on employees’ career satisfaction. This implies that an
increase in POS increases career satisfaction by 0.370 units among employees at a 1% significance
level. Hence, the results demonstrate that supporting employees in their career development and
endeavour improve the career satisfaction of employees in organisations. Subsequently, POS
explains about one-third (R Square = 0.304) of the variance in employee career satisfaction which

only reduces to about 29.4% (Adjusted R-Square = 0.294) when adjusted for degrees of freedom.
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The ANOVA results for model fit (F Statistic = 30.569, p-value < 0.001) indicate that the

regression model fitted the data reasonably well.

Table 4: Regression Results for POS and Career Satisfaction

Variable B S.E T Prob.
Constant 4235 2.663 1.590 0.116
POS 0370  0.067  5.529 0.001*
S.E of estimate 4.477

R-Square 0.304 F-statistic 30.569
Adj. R-square 0.294 Prob. (F-stats.) 0.001*

Note: * p < 0.01 level; **p < 0.05 level; ***p < 0.10 level

POS and Employee Commitment

Table 5 shows the outputs of multiple regression analysis for the impact of (POS) on the
commitment of employees. The results suggest that overall, POS (B = 0.945, p-value = 0.001,
significant) has a highly positive and significant impact on employee commitment at the Trust
Hospital. This implies that an increase in career support increases employee commitment by 0.945
units among employees at the health facility surveyed. Hence, the results suggest that when
employees are given the necessary support from the organization, it helps improves the
commitment of individuals in the organisation. Incidentally, POS explains only about 27% (R
Square = 0.270) of the variance in employee commitment, reducing only slightly to about 26%

(Adjusted R-Square = 0.259) when adjusted for degrees of freedom.

Table S: Regression Results for POS and Employee Commitment

Variable B S.E T Prob.
Constant 23.471  07.405 3.170 0.002*
POS 0.945 0.186 5.084 0.001*
S.E of estimate 12.449
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R-Square 0.270 F-statistic 25.851
Adj. R-square 0.259 Prob.(F-stats.) 0.001

Note: * p < 0.01 level; **p < 0.05 level; *** p < (0.1 level

For the overall model:

Let  Xi= career support

Y1 = employee commitment

Then:

Yi=23471+09%45x, Equation 2
Hence, Employee Commitment = 23.471 + 0.945 Career Support

Table 6 shows the results of the regression to ascertain the impact of POS on the various
dimensions of employee commitment (i.e., affective, continuance and normative). The results
suggest that POS has a moderately positive impact on two dimensions of employee commitment,
namely affective commitment (B = 0.424, p-value = 0.001) and normative commitment (B =0.319,
p-value = 0.001). It is worth noting that. although the coefficients of affective and normative
commitment are significant at a 1% significance level, the effect of POS is greater on affective
commitment than on normative commitment. This is further depicted in the R-Square values where
career support explains about 33% of the variance in affective commitment (R Square = 0.338)
whilst it explains about 22% of the variance in normative commitment. On the other hand, POS
exhibits the lowest impact on continuance commitment (B = 0.202, p-value = 0.021, significant)
although positive, it is only statistically significant at a 5% significance level. It also shows that
POS only explains about 7% of the variance in continuance commitment (R Square = 0.0.073).
The ANOVA results for the model fit of the three dimensions, affective (F Statistic = 35.733, p-
value = 0.001), continuance (F Statistic = 5.535, p-value = 0.021), and normative (F Statistic =

20.205, p-value = 0.001) all indicate that the regression model fitted the data reasonably well.

Table 6: Regression Results for POS and Affective Commitment

Variable B S.E T Prob.
Constant 6.735 2.823 2.385 0.020%**
POS 0.424 0.071 5.978 0.001*
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S.E of estimate 4.747
R-Square 0.338
Adj. R-square 0.328

F-statistic 35.733
Prob.(F-stats.)  0.001*

Note: * p < 0.01 level; **p < 0.05 level; ***p < (0.1 level

Table 7: Regression Results for POS and Continuance Commitment

Variable B S.E T Prob.
Constant 12.779 3.420 3.736 0.001*
POS 0.202 0.086 2.353 0.021%**
S.E of estimate 5.750

R-Square 0.073 F-statistic 5.535
Adj. R-square 0.060 Prob. (F-stats.) 0.021*

Note: * p < 0.01 level; **p < 0.05 level; ***p < (0.1 level

Table 8: Regression Results for POS and Normative Commitment

Variable B

Constant 3.955
Career Support 0.319
S.E of estimate 4.759
R-Square 0.224
Adj. R-square 0.213

S.E
2.831
0.071

T Prob.
1.398 0.167
4.495 0.001*
F-statistic 20.205

Prob.(F-stats.) 0.001*

Note: * p < 0.01 level; **p < 0.05 level; ***p < (0.1 level

For the impact of POS on the individual dimensions of commitment, the models are given below:

Let X;=POS

Y = Affective Commitment

Y= Continuance Commitment

Y3 = Normative Commitment

Yi=6.735 + 0.424X;

________ Equation 3 Hence, the impact

of career support on affective commitment is given as:
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Affective commitment = 6.735 + 0.424 POS

Y>=12779 +0.202x; . Equation 4
Hence, the impact of career support on continuance commitment is given as:
Affective Commitment = 12.779 + 0.202 POS

Y3=3955+0.319%;, Equation 5
Hence, the impact of career support on normative commitment is given as:

Employee Performance = 3.955 + 0.319 POS

Discussion and Implications

The results reveal that POS has a moderately positive and significant impact on the career
satisfaction of employees, supporting the study’s hypothesis. The results lend credence to previous
studies which assert that POS is a significant predictor of career satisfaction (Pinnington et al.,
2023; AKKOCA, 2023; Bahadir et al., 2022; Jehanzeb & Mohanty, 2018; Kurtessis et al., 2015).
The finding provides evidence suggesting that support provided to employees at the workplace
tends to boost employee wellness and helps employees to fulfil their socioemotional needs and the
expectation that they will be rewarded for their efforts (Eisenberger & Stinglhamber, 2011;
Kurtessis et al., 2015).

Employees with high POS feel confident that their organization will provide help and support
should they need it, and this expectation puts employees at ease in the face of stressors
(Eisenberger & Stinglhamber, 2011; Kurtessis et al., 2015). As such, the findings suggest that
employees are confident in the level of support provided by the hospital. This demonstrates that
the hospital treats its employees well, who in turn develop high POS and greater satisfaction with
their careers. This finding also supports Kurtessis et al.’s (2017) and Ho and Chan's (2022)
assertion that organizational support theory underscores the self-enhancement of employees. For
example, by providing adequate support to its employees, the hospital has helped employees to

enhance their career progressions which is an important component of career satisfaction.

Additionally, the findings also indicate that employees surveyed tend to receive favourable

treatment from other members of the hospital (e.g., supervisor support, transformational
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leadership, leader-member exchange and coworker support) which has contributed to the positive
relationship between POS and career satisfaction. Additionally, the results follow earlier assertions
of Lamprinou, Tasoulis and Kravariti (2021) and Maan et al., (2020) that fairness and positive
treatment for employees by providing benefits, developmental opportunities, autonomy, and

policies that support a healthy work-life balance, are key to POS and ultimately career satisfaction.

The results further demonstrate that POS (B = 0.945, p-value = 0.001, significant) has a highly
positive and significant impact on employee commitment. This supports the findings of studies
that favourable treatments such as rewards from the organization, beneficial working conditions
and fairness received by employees are directly linked to POS (Rhoades & Eisenberger, 2002;
Maan et al., 2020). Thus, POS ultimately helps boost the employees’ obligations toward the
organization to reciprocate favourably. In other words, by providing adequate support to
employees, the organization generates employees’ zeal for effectiveness in carrying out the
mission and vision of the organizational leadership. In addition, employees feel well-treated and
receive proper support, which invokes a sense of obligation to reciprocate the company’s good

treatment. This reinforces the employees’ commitment towards the organization.

The results suggest that POS has a moderately positive impact on two dimensions of employee
commitment, namely affective commitment (B = 0.424, p-value = 0.001, significant) and
normative commitment (B = 0.319, p-value = 0.001, significant). On the other hand, POS exhibits
the lowest impact on continuance commitment (B = 0.202, p-value = 0.021, significant) although
positive, is only statistically significant at the 5% significance level. The study revealed that
employees identify and involve themselves within the company and its activities, thereby
indicating a strong affective commitment to the company. It is possible to speculate that the
company meets the socioemotional needs (e.g., needs for approval, affiliation, esteem, and
emotional support) of employees which makes them develop and maintain a personal identity with

the organization (Kurtessis et al., 2015).

Additionally, the results imply that employees feel supported by the organisation, so they identify
wholly with and recognize the distinctiveness of the company's values and practices. This high
level of affective commitment leads employees to be brand ambassadors of the hospital as they
deem it prestigious or attractive, and as they accumulate experiences and feelings (e.g., increased

interaction, liking, similarity, shared values, a common fate) that draw them closer to the
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organization. In summary, the results support the organizational support theory which maintains
that POS contributes to an affective organizational commitment not only by promoting social
exchanges between employees and their organisation but also by helping to fulfill employees’

socioemotional needs.

Normative commitment reflects an employee’s sense of commitment due to a feeling of obligation.
Noting that the perceived career support has a moderately positive and significant relationship with
normative commitment demonstrates that employees remain loyal to their organisation which
provides compensation for services rendered. As such, employees are likely to demonstrate higher
levels of work behaviour, a higher sense of duty, obligation, and loyalty toward the hospital.
Additionally, this result explains the fact that employees continue to stay in the organisation
because it is perceived by them as morally right regardless of how much status or satisfaction the
organization provides over the years. The result enforces a strong reciprocal relationship between
the employees. The result of this study supports the concept of reciprocity, which suggests that a
person receiving a benefit is under a strong normative obligation to repay the benefit in some way
(Singh & Gupta, 2015; Bahadir et al., 2022). This result suggests that employees remain committed

to their organisations from a perceived obligation to repay them for investing in them.

Continuance commitment relates to a cost-benefit analysis of the employee, such as the loss of
economic investments and difficulties in finding a new job (Afshari, 2023; Al-Jabari & Ghazzawi,
2019; Gupta, & Singh, 2015). The results propose a rather low continuance commitment of
employees, which implies that the commitment of employees is dependent on the positive extrinsic
rewards obtained without necessarily identifying with the organization’s goals and values. A rather
low continuance commitment has a positive implication for organisations as it demonstrates that
its employee’s continuance commitment is not because of the rewards and benefits, although to
some extent, but rather more because they identify with the organisation and feel obligated to

reciprocate the good benefits they have enjoyed from it.
Conclusion and managerial implications

The aim of the study was to examine the impact of POS on employee career satisfaction and
commitment. The findings suggest that POS has a positive significant relationship with the career
satisfaction and commitment of employees. At the individual level, POS highly predicts

employees’ affective commitment, followed by normative commitment and then continuance
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commitment. This implies that when managers within an organization provide support that meets
the needs of its employees, it raises the employees’ desire to reciprocate by being committed to
the organisation. Employees become satisfied with their careers at the organization and
demonstrate their commitment to the organization, not only based on their needs (continuance
commitment) but also based on their sense of obligation (normative commitment) and their desire
to achieve the organizational goals (affective commitment). Managers should therefore ensure
employees’ perception of support is raised to guarantee they are well committed. Hence, POS can

increase employees’ career satisfaction and organizational commitment.
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Abstract

Lack of a business acumen to handle operational functions results in business failure to achieve
business sustainability in micro and small enterprises. Thus, business acumen is important in the
field of business of women in rural Ghana because it may lead to sustainability of their business,
especially in a fluctuating environment such as the Covid 19 era. Analysis of research gaps has
been afforded limited attention in the extant literature on entrepreneurial women business acumen
in the light of female business service strategy and industry dynamics for the sustainability of their
business. The study sought to examine the relationship between entrepreneurial orientation and
SME sustainability, exploring the roles of government interventions and business acumen on the
relationship, among women in rural Ghana. Four hundred and twenty-three (423) women
entrepreneurs were selected based on snowballing sampling techniques from rural communities of
the Greater Accra region of Ghana. The findings showed that entrepreneurial orientation positively
affects business acumen and SME sustainability. Also, business acumen mediates entrepreneurial
orientation and SME sustainability. Finally, government intervention positively moderates the
effect of entrepreneurial orientation on SME sustainability.

Key words: Entrepreneurial orientation; Business acumen; SME sustainability;
Government; Ghanaian women entrepreneurs.
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1. Introduction

Sustainable entrepreneurship is increasingly being witnessed within the female entrepreneurship
circle. This falls in-between the extremes of approach-men’s adoption of vigorous market research
character and women’s collaborative sales strategy at the marketplace. Analysis of research gaps
has been afforded limited attention in the extant literature on entrepreneurial women business
acumen in the light of female business service strategy and industry dynamics.

Strategy-making practice and management philosophy of women entrepreneurs in the rural area is
of the scope of their indigenous knowledge management, from their female circle. Clearly,
indigenous business strategy of women is spurred by survivalist mentality and cultural
underpinnings. Cultural underpinning of indigenous business strategy stem from a combination of
other roles in their lives of rural women entrepreneurs embracing reproductive and community
positions socially appropriate, conduct and feature (Ayela, Ikkrisu & Dittoh, 2019; Azzahra’Johari,
Rashid, Safian & Nasuredin, 2023).

In cultural context, the indigenous business or enterprise of women is the only place their decision
reigns, controls and leads to consequences. In sub-Saharan Africa, because women provide labour,
majority of them make household decisions (Aslam, Anjum, Anjum, Kiran, Ahmed & Rehman,
2022; Boserup & Kanji, 2007; Yap, Keling & Ho, 2023). Yet, it has been shown that Knowledge
management mediates the relationship between entrepreneurial behavior and engagement in
sustainable development (Igbal & Malik, 2019; Mashapure, Nyagadza, Chikazhe, Mazuruse &
Hove, 2023).

However, entrepreneurs are confronted with the survival of their business through sustainability
(Neneh, 2011; Mashapure, Nyagadza, Chikazhe, Mazuruse & Hove, 2023). Aiming for survival
and independent decision-making makes entrepreneurial women create collaborative sales
strategy. Rural women entrepreneurial sales strategy is not problematic, for it encourages
collaboration and taps into opportunities present in their rural setting. Their adherent position is
not too much of analysis and sales forecast or promotion and distribution strategies but on a female
service and "mono" sales strategy. They increasingly rely on long-term relationships built with
clients; most informal enterprises in Africa are based on relationships built with clients over time
(Ma & Guo, 2018; Mashapure, Nyagadza, Chikazhe, Mazuruse & Hove, 2023; Otieno & Owuor,
2019; Otoo, Fulton, Ibro & Lowenberg-DeBoer, 2011).

In Ghana, the effect of enterpreneurial orientation on SMEs has not been given the needed attention
on its enterpreneurial landscape characterized by women forming more than half of the general
population. In addition, entrepreneurial orientation’s effect on their business acumen has also been
given little research attention. SMEs impact significantly on national economies, including East
Asia (Azzahra’Johari, Rashid, Safian & Nasuredin, 2023; Rodgers, 2010). However, Government’s
intervention, arguably, is key to the survival of a business in its environment (Helfaya & Aboud,
2023; Vijfvinkel, Bouman & Hessels, 2011). Therefore, the study sets out to examine the relationship
between entrepreneurial orientation and SME sustainability; between entrepreneurial orientation
and business acumen; between business acumen and SME sustainability and explores the degree
to which government interventions and business acumen moderates or mediates the relationship
between entrepreneurial orientation and SME sustainability among women in rural Ghana.
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2. Literature review

Entrepreneurial orientation and SME sustainability: Entrepreneurial orientation, proactiveness
and competitive aggressiveness has been found to be related to organizational performance (Adams
et al., 2017; (Mozumdar, Hagelaar, Materia, Omta, van der Velde & Islam, 2023). Proactiveness and
problem-solving entrepreneurs, risk taking, bold and daring as well as green entrepreneurial
orientation is related to green innovation that affect SME business performance and impact on
society and contributes to SME innovation in general (Altantsetseg et al., 2020; Kim, Fang, Pang &
Su, 2023; Roxas, 2021; Susanto, Hoque, Shah, Candra, Hashim & Abdullah, 2023; Wang,
Hermens, Huang & Chelliah, 2015; Zhai, Sun, Tsai, Wang & Chen, 2018).

Entrepreneurial orientation positively impacts environmental collaboration with supplier
(Azzahra’Johari, Rashid, Safian & Nasuredin, 2023; Bouguerra et al., 2023). A recent study has also
shown that entrepreneurial orientation influenced sustainable performance in terms of high
environmental and economic performance of SMEs in a manufacturing sector (Permatasari,
Dhewanto & Dellyana, 2023; Silva et al., 2021). In the same vein, social entrepreneurial orientation
(SEO) gives a measure of social development by tapping business acumen for adjustment within
volatile business environment (Permatasari, Dhewanto & Dellyana, 2023; Kraus et al., 2017; Shet &
Pereira, 2021). Moreover, sustainable entrepreneurial orientation also contributes to business
sustainability (Criado-Gomis et al., 2017; Permatasari, Dhewanto & Dellyana, 2023).

Another study by Susanto et al., (2023) also posited that entrepreneurship orientation has a
significant and positive effect on an SMEs performance, but the outcomes are conditional on the
role of media and marketing capabilities. However, it has been established that entrepreneurial
orientation is related to non-financial measures (Adams et al., 2017; Purnomo, Maulina,
Damayanti, Ramadhan, Alamsah, Shalihah & Komariah, 2023).In contrast, entrepreneurial
orientation has been shown to moderate the relationship between entrepreneurial ability (EA) and
SME sustainability (Hooi et al., 2016; Munjal, 2023).

Considering the moderating role of entrepreneurial orientation on the relationship between
entrepreneurial ability and SME sustainability may explain the strategic making practice of women
entrepreneurs. Rural women entrepreneurial services strategy appears stable because of their
ability to take operational decisions. For example, they have a greater opportunity, taking decisions
related to farming operations. However, industry parameters may be in the categories of traditional
and agricultural business sectors. Indigenous business strategy of rural entrepreneurial women
capsulate, naturally, character, survival, agricultural techniques, and street vending; with too much
cultural underpinnings, decisions display and perceptions. Rural women entrepreneurial
managerial philosophy emerges from their ability to take operational decisions.

Indigenous knowledge management of women entrepreneurs can be expressed though behavior,
thus defining their enterprise or firm behavior. Guiding survivalist intentions lead rural
entrepreneurial women to African cultural agricultural techniques and methods which impact the
yielded productivity. In a similar manner, guiding survivalist intentions continuously glide to street
food vending. Street food vending by women entrepreneurs is crucial for economic development
and poverty alleviation in West Africa; and significant to poverty alleviation and economic
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development (Martins & Anelich, 2000; Ifeoma et al., 2018; Ranaldo, Dicuonzo & Donoftio, 2023).
Thus, firm behavior expresses entrepreneurial will.

Entrepreneurial will (EW) embrace entrepreneurial ability for executing long-term strategic
business plans, adoption of sustainable SME behaviors, such as improving or implementing
Corporate Social Responsibility (CSR), related to neo-institutional and entrepreneurial theories
(Als, 2010; Inyang, 2013; Mahmood et al., 2021; Monyei et al, 2021; Rodgers, 2010; Schroeder,
2012; Spence et al., 2011).

EW which characterizes entrepreneurial orientation may be linked to organizational learning by
way of the character of entrepreneurs. Most women build the character of resource control, child
education and health responsibility, business decisions, skills development, and income building
(Cetindamar et al., 2012).

Women, especially rural entrepreneurial women's economic activities and earnings outside the
household are relevant to the nature of freedom, power, and status they enjoy vis-a-vis, adult men.
They develop a character which helps them to contend that income generated from these activities
usually falls well below a minimum income standard and thus are unable to sustain a basic living;
yet they expand and diversify illumined so many hitherto experiences of increase in their incomes
and improving their life quality (Sofer & Saada, 2017) through sustainability of their business.

Entrepreneurial orientation and SME growth through sales growth (relative performance) is linked
to intervening variables of historical aspiration level (low) and lower levels of sales growth
conditions (Ok & Ahn,2019).

However, entrepreneurial orientation of social media and marketing capabilities is improving SME
performance (Agrawal, Gandhi & Khare, 2023; Susanto et al, 2023).
Accordingly, it is hypothesized that:

H1: Entrepreneurial orientation has a positive effect on SME sustainability

Entrepreneurial orientation and business acumen: Entrepreneurial orientation of aspiring
managers needs to be tapped in the direction of their business acumen (Kundu & Rani, 2004; Malik,
Batool & Afzal, 2023) However, there is lack of business acumen if there is lack of the right
entrepreneurial orientation (Hughes, et al., 2007; Malik, Batool & Afzal, 2023). Personal and
behavior control developed, by character, addresses ill-effects of cultural bias. For instance, using
the radio to highlight women role models may erode female discrimination at all levels towards
encouraging their economic achievement (Hampel-Milagrosa, 2009; Heywood & Ivey, 2021).

Nevertheless, the principal importance of rural women’s entrepreneurial characters is self-
confidence and a high optimism to succeed in their entrepreneurial venture. In marginalized
situations, rural women’s success emerges from high need for achievement among women
entrepreneurs which is associated with self-confidence, desire for independence, responsibility,
innovation, openness, venture success optimism, persistence, and motivation (Sabiu et al, 2017;
Yap, Keling & Ho, 2023).
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Self-confidence does not unduly ignore the desire for independence and responsibility in women.
Self-confidence directed at making ends meet as result makes them overcome situations of
business failure (Agrawal, Gandhi & Khare, 2023; Javadian & Singh, 2012). Self-confidence is also
critical to develop other character sets, all things being equal (Agrawal, Gandhi & Khare, 2023;
Hughes et al., 2007).

The need for women to achieve, pushes them to adopt an entrepreneurial orientation which drives
their marketing success. With all its manifold aspects, women entrepreneurial character is fueled
by trading belongingness which remains the providence of personal and behavior control. The
dominant women entrepreneurial character in every conceivable way derives from the need to
cater for themselves or children financially. This character is self-confidence (Ekpe et al, 2010;
Favaro, 2017; Idris & Tan, 2017; Mininni, 2022).

Drive for marketing success is an essential character feature of a rural entrepreneurial woman and
obvious in the understanding of their quest to supplement household income. Although these
entrepreneurs have limited resources, their cultural character of providing food on the table
becomes handy to strive to work hard with all they know to make their enterprise work to produce
food on the table; meeting the need to satisfy family and work define the entrepreneurial character
of women in the informal sector (Abubakar, Abubakar & Gaiya, 2023; Nukpezah & Blankson, 2017).

Therefore, enterpreneurial sustainability orientation reflects their marketing practices as a tool to
tackle sustainability (Feng, Ahmad & Zheng, 2023; Vatamanescu et al., 2017). Their salient
entrepreneurial character is high optimism to succeed in their ventures; despite their cultural
system such as the patriarchal system observed by Brush et al. (2006). Despite being relegated to
the background in the entrepreneurial ventures, there is clear evidence of self-empowerment, self-
motivated and working hard in several ways to make their business yield profits, towards financial
independence among women. This forces them to embrace ideas for product success through cost-
effective or efficient ways (Abubakar, Abubakar & Gaiya, 2023; Wong, 2014).

Proactive and innovative behavior of entrepreneurs goes beyond their business acumen (Abubakar
& Gaiya, 2023; Acheampong, 2017; Gellynck et al., 2015). The orientation of managers, bold and
daring mindset, is linked with innovative business acumen (Roxas, 2021). The innovative business
acumen of entrepreneurs features their creativity. Rural women entrepreneurs rely on their
creativity to establish agricultural and non-agricultural based enterprise to make ends meet. To
take charge, persistence and motivation is the key in the informal sector. Because women want to
succeed in their entrepreneurial ventures, they put in high levels of persistence and motivation.
The motivation sums; in need to be financially independent. Financial independence yields inner
drive and empowerment to rural entrepreneurial women.

Not only creativity, but specialization of entrepreneurs is borne from their innovative business acumen.

Specialization gained in a specific field of knowledge becomes the basis of women entrepreneurial
acumen. These specialized fields include catering, dressmaking, fashion, marketing, and accounting.
Entrepreneurial rural women business acumen is, largely dependent on specialized field knowledge, cut
across a wide scope of business sectors. It is apparent only a few women gain specialized field knowledge
from vocational and polytechnic education (Serafimova & Petrevska, 2018; Yap, Keling & Ho, 2023).
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This makes them competitive. Pertinent competitiveness and industry dynamics of entrepreneurial
women partly define their acumen and character towards business sustainability. The business
acumen of rural entrepreneurial women dwells on their experience, knowledge and skills set.
Entrepreneurial orientation of women entrepreneurs is associated with their business acumen
driving entrepreneurial success which influence social wealth of family business (Akhtar, & Bakar,
2022).

Thus, it can be stated that:

H2: Entrepreneurial orientation has a positive effect on business acumen

Business Acumen and SME sustainability: In Botswana, business acumen of entrepreneurs has
impacted on family business sustainability through knowledge transfer (Azzahra’Johari, Rashid,
Safian & Nasuredin, 2023; Gumbo, 2015).

Similarly, in South Africa, business acumen of entrepreneurs has been conducive to SME
sustainability; and has created employment in the textile and clothing industry (Mokwana, 2021;
Erasmus et al., 2019).

Indigenous knowledge or business acumen of tribal artisans and medical doctors influenced
innovation of their business or livelihood activities in a sustainable way (Anderson, 2016; Jena,
2013).

Business acumen and age characterized by succession planning has been related with
entrepreneurial success or business sustainability in family-owned SMEs (Akhtar & Bakar, 2022).

Sustainable family business, headed by women entrepreneurs impacts economically. Sustainable
business of women entrepreneurs contributes to the economic improvement of their household,
community, and economy. For instance, incomes earned from these entreprenecurial activities

contribute directly to health, education and needs of their families ((Mozumdar, Hagelaar, Materia, Omta,
van der Velde & Islam, 2023; Otoo et al., 2011).

Rural women are major contributors to household income in Ghana (Nukpezah & Blankson, 2017).
Related to female entrepreneurs’ critical role of providing food, the World bank observes that it is
not only household food and nutrition security but the general welfare of family members (Ayela
et al., 2019; Malik, Batool & Afzal, 2023). Rural entrepreneurial women largely in the informal
sector contribute to domestic financial affairs and their community. Economic contributions of
women are made through their support and participation in community organizations as well as
work activities. Entrepreneurial women have great potential to contribute to economic
development (Malik, Batool & Afzal, 2023; Otoo et al., 2011). Clearly, women entrepreneurs
contribute to the economy of their country, house, and other areas in their rural settings.

The evidence that business acumen of women yields successful business impact, economically,

contradicts the perceptions of women and their capability to handle business. Advocating support
for entrant behavior, women entrepreneurs, strive to address background of low education, start-
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up, land or property, funding, work or employment challenge issues by inclusion in an
entrepreneurial circle of rural women entrepreneurs is maintained by pushing away the pressure
of its non-formal opportunity and form a character pursuant to supplementing family income or
food provision is largely the quality of returns of discrimination, religious bias and domestic chores
articulating persistence, optimism and purposefulness. Nevertheless, there is a gap between the
recognized acumen of women entrepreneurs and the growing perception that they are inefficient
in running a business. Perhaps momentously exciting is the business acumen — inefficiency gap of
rural women entrepreneurs.

Related to capability to handle a business, entrepreneurial orientation (embracing business
strategy) may have been an important factor in business acumen (including financial literacy)
which leads to SME sustainability (Bag & Wood, 2022; Guliman, 2020; Pillai, 2022; Taslim &
Kadiyono, 2023).

SME sustainability, lacking because of business failure, evidenced in a lot of developing countries
including South Africa, is linked to lack of business acumen or weak entrepreneurial skills
(Anderson, 2016; Fatoki, 2014; Malik, Batool & Afzal, 2023). For illustration, accountant’s role and
skills set, through the lens of business acumen drives sustainability of business in the current global
business environment (Okoye et al., 2017; Tesfayohannes,2012; Ishara et al., 2021).

Business acumen of women entrepreneurs such as business transparency plays a role in the
sustainability of small and medium enterprises in Thailand, especially for accessing credit which
impacts on SME sustainability (Coetzee, 2017; Karnreungsiri & Praditsuwan, 2017; Malik, Batool
& Afzal, 2023). Another important factor of business acumen, in terms of capability to handle a
business, is that it leads to sustainable entrepreneurship and sales. Sustainable rural women
entrepreneurs forcefully adopt an indigenous market research and sales approach. Sales strategy,
in rural setups, is by conventional wisdom. Occurring natively is a market research character that
impacts on sales (Bertoldi, 2018; Kalvelage et al., 2021; Smith-Hunter, 2006).

As a sales strategy, women entrepreneurial market research character is rigorous and informal. The
rigorous nature of informal market activities of these women brings a lot to their sales; or most
women thus exceed financial and material gains. The entrepreneurial circle of women is more of
business acumen and collaborative sales strategy. They sell with mindsets charged to address scars
of their background. Another charged influence on entrepreneurial woman's behavior, in the
entrepreneurial circle of women, is that of another woman. The entrepreneurial circle of women
influences their behavior; this is related to the social identity theory by Tajfel (1981) that a person’s
identification with a social group has a powerful influence on behavior. They give little or no
attention to sales forecasting, they go to the street to sell. Street vending of cowpea-based foods
serves as an income-generating activity especially for women (Cohen, 2000; Kasimba et al.,
2022).Thus, sales forecast is not the concentration of rural entrepreneurial women. These insights
hold for an emerging framework for thinking about and organizing an understanding of an
indigenous marketing plan for rural entrepreneurial women.

One may ponder how achieving the goal of surviving and independent decision-making qualifies
an indigenous business strategy. Business strategy refers to meeting customer expectations,
business goals, organizational goals, actions performed, decisions taken, as well as competitive
moves which relate to a road map on how to achieve a goal. This indigenous business strategy is
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entrepreneurship and relates to business scholars’ conceptualization of entrepreneurship (Obeng et
al., 2014; Yap, Keling & Ho, 2023). Thus, decision-making towards profitability. This is an important
entrepreneurial activity (Adjei & Arthur, 2022; Dossou, Adeoti, Aoudji & Djana, 2023; Tinker, 2003).

Making income on their own helps women to take decisions and act in their favor. Indigenous
business strategy becomes completely deployed not only based on cultural underpinnings but a
survivalist decision. They take advantage of other marketing factors related to location to improve
business success (Amoah, Bankuoru Egala, Keelson, Bruce, Dziwornu & Agyemang Duah, 2023; Otoo
etal., 2011). Thus, sustainable rural women entrepreneurship can be fostered by advocating a nexus
between indigenous market research decisions, approach and adoption of sales forecast tools and
techniques. In addition, capability of women entrepreneurs to handle a business leading to
sustainable entrepreneurship and operations is clear. Rural entrepreneurial women’s endeavors
have been variously described but remain indigenous in operations. Rogerson (1997) describes the
indigenous operations or informal enterprise as survivalist enterprises. For illustration, rural
women engaged in agricultural business have not fully modernized and transformed their agricultural
techniques and methods (Ayela et al., 2019; Sanusi & Ibrahim, 2023). Old techniques are used for Crop
production in Ho, Ghana, which serves as the principal economic activity undertaken in the rural
communities of Ho.

Women who stay in rural areas dominate food crop production. Women carry out over 80% of
food production activities and 90% of processing activities related to agricultural produce,
including fish (Agboli, 2007; Budiarto, Prabowo & Azman, 2023; Doss, 2014; Mercy et al., 2021).
Their productive activities concentrate on enterprises that are conformed to their traditional gender
roles such as food processing (Ayatakshi-Endow & Steele, 2021; Otoo et al., 2011). The main food
Crops grown are cassava, cowpeas, maize, yams, and rice. Cassava (i.e., gari) and palm oil (dzomi)
are processed in the community using traditional methods (Nukpezah & Blankson, 2017; Kazmi
et al., 2022).

Seamstresses, grilled plantain sellers, school owner, licensed chemical dealer, handicraft sellers,
herbal medicine manufacturer, and household-items sellers characterize their operations with
indigenous ways of doing business. As it turns out, enterprise description of the rural
entrepreneurial women is home-based with limited owner skills, in representation; but informal,
low in income and female gender biased. These businesses have owners with limited skill training.
Moreover, entrepreneurial women in rural areas make sales from selling by the road, prepared
food, or raw food from crop production. Others operate from the home, in front of their house,
because marketplace stalls were unavailable (Akbar & Preston, 2020; Otoo, et al., 2011).

Women typically run survivalist enterprises because they are unable to secure regular wage
employment or access an economic sector of their choice (Otoo et al., 2011). The street food
sector provides employment for women and inexpensive and nutritious food for the urban poor.
At issue here is provenience of entrepreneurial women business acumen identified in several
business sectors including trading, services, agro processing, manufacturing, textiles and fabrics,
agriculture, education and construction: in order of prevalence (Feng, Ahmad & Zheng, 2023;
Serafimova & Petrevska, 2018). Honig (1998) argued for street food enterprises, noting basic literacy
and numeracy as sufficient for day-to-day operations; not requiring higher educational level as a
prerequisite.
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Demonstrated capability of women to handle a business successfully is shown in several
sustainable indigenously family-owned businesses. Their business acumen is linked to building
sustainability in an indigenous family-owned SME (Malik, Batool & Afzal, 2023; Pearson et al., 2011).
It is argued that through a flexibly developed SME skills program, business acumen helps
entrepreneurs to build a sustainable Micro and SME tourism enterprise (Mlitwa & Kachunda,
2021). The business acumen of founders has been related to sustainability of family business in
the UK and financial performance of small and medium enterprises in Plateau state (Dobson &
Swift, 2008; Ogidi & Peterson, 2021; Permatasari, Dhewanto & Dellyana, 2023).

Entrepreneurs relying on their business acumen may lead to sustainability of their business,
especially in a fluctuating environment such as the Covid 19 era (Koumproglou et al., 2021). Lack
of a business acumen to handle operational functions results in business failure to achieve business
sustainability in micro and small enterprises (Venugopal & Das, 2022). Poor business acumen is
related to lack of financial resources which does not guarantee SME sustainability. Thus, the
business acumen of entrepreneurs requires boosting to attain sustainable SME mission (Mozumdar,
Hagelaar, Materia, Omta, van der Velde & Islam, 2023; Sulaiman, Parimoo & Banga, 2016; Zhou, 2015).

Therefore, it is hypothesized that:

H3: Business acumen has a positive effect on SME sustainability.

Business Acumen and Government intervention: Government intervention in terms of
implementing support and funding policies, regulations and improvement in SME conditions is
critical to ensuring the sustainability of SMEs (Eton et al., 2018). For instance, the government
can help SME:s to secure loans through government intervention of debt financing (Agrawal, Gandhi
& Khare, 2023; Du et al., 2017). Governmen’st intervention includes addressing issues of market
failures (Agrawal, Gandhi & Khare, 2023; O’Rafferty & O’Connor, 2006).

Moreover, an intervention of SME strategic planning drives SMEs’ growth and sustainability by
addressing issues and challenges affecting growth and sustainability of SMEs (Gatukui & Katuse,
2014). Government’s intervention influences the growth of SMEs by way of leading them towards
sustainability, even during Covid-19 pandemic era (Das et al., 2021; Pu et al., 2021). Shiyhare and
Shunmugasundaram (2023) further argue that government support, and technology affected
startup business sustainability by fostering startup enterprise performance and entrepreneurial
satisfaction, while market orientation does not mediate business sustainability using startup
enterprise performance as the mediator, and technology orientation affected startup business
sustainability with entrepreneurial satisfaction as the mediator.

Government’s intervention through policy can promote sustainability among SMEs in Asia as
shown in Saudi Arabia, where government paid greater attention towards SME development and
Kwazulu-Natal SMEs (Almahdi, 2020; Das et al., 2020; Okeke-Uzodike et al., 2018).
Entrepreneurs of SMEs have the right orientation, but the government should provide them with
SME sustainable business model (Bakar & Senin, 2016; Malik, Batool & Afzal, 2023). Although
most entrepreneurs exhibit the appropriate levels of business acumen, SME policy which guides
by way of institutional support is critical for sustainability of SMEs. For example, street
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entrepreneurship in Zimbabwe, Bulawoyo; moreover, policy interventions foster sustainability and
business growth of SMEs in India (Bakar & Senin, 2016; Thebe & Ncube, 2015). Good governance
and success-management is beneficial to SMEs (Guliman, 2020; Monyei et al., 2021; Taslim &
Kadiyono, 2023).

The net result of this business acumen-inefficiency gap dilemma is that the matter seems to be
resting at its level until the World bank recently conducted research into some aspects of the matter.
It is noted that adjustments and revisions are possible (Hampel-Milagrosa, 2009). Adjustments go
hand in hand with reforms. This brings the relevance of World Bank’s Doing Business style
reforms for the economic participation and productivity of women in Ghana (Hampel-Milagrosa,
2009). Indigenous business cannot survive reforms without considering regulations concerning
starting a business, registering property, getting credit, employing workers, and paying taxes
(Hampel-Milagrosa, 2009). This implies that women need greater access to a wider range of
technical skill in accommodating their ongoing commitments. Another way of empowering
women can be through community development projects (Turner, 1984; Olaniran & Perumal, 2021;
Purnomo, Maulina, Damayanti, Ramadhan, Alamsah, Shalihah & Komariah, 2023).

Equipping rural entrepreneurial women with managerial support and knowledge will help them
adopt mixed cropping methods appropriate to match position and competition dynamics of their
entrepreneurships. The question remains, however, whether Ghana’s reforms have really created
a difference among small and medium enterprises, and particularly among women, who continue
to live with traditional boundaries in a quickly modernizing society (Hampel-Milagrosa, 2009;
Morhe et al., 2019). Management support needed by rural entrepreneurial women is related to
business upkeep and sustainable policy. Managerial support is needed for women engaged in
entrepreneurship, although they could have a strong family support system. This alarming fact is
that they lack a business plan and social networks that could help them in business development
(Chea, 2008; Bayisenge et al., 2020; Ilmiyah, Puspitaningtyas, Poernomo & Murdyastuti, 2023).

Women in businesses suggests that whenever women are engaged in economic activities, they are
empowered (Peprah, 2012; Ilmiyah, Puspitaningtyas, Poernomo & Murdyastuti, 2023). Therefore,
Gender equality and women empowerment should be promoted as espoused in the Millennium
Development Goals (MDGs) (Konwar, 2019; Malik, Batool & Afzal, 2023; Peprah, 2012).
Recommendations to promote the economic empowerment of women include policies aimed at
keeping young girls in school, introducing entrepreneurship education in secondary, technical and
vocation curricula and government support for training and entrepreneurship programmes that
increase women’s financial and business management skills (Hampel-Milagrosa, 2009; Yap, Keling
& Ho, 2023).

Certainly, sustainability of the entrepreneurial venture of rural women calls for empowerment and
managerial insights. Women, despite their efforts in the past decade, remain the nation’s single
greatest untapped resources for small business growth and development (Kusi et al., 2019). For
women to come out of poverty they need social empowerment in the direction of changing
institutions and addressing challenges (De et al., 2021; Permatasari, Dhewanto & Dellyana, 2023; Pincha,
2010). It is a fact that educating females will bring about change in their locale (Owusu-Kwarteng,
2019). Given a little education, they will be able to raise their children. But the lack of education
makes it more difficult for women to understand say regulations that influence their businesses or
to seek ways for obtaining information (Hampel-Milagrosa, 2009; Ahmed et al., 2020). This
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implies that women need greater access to a wider range of technical skill in accommodating their
ongoing commitments. Another way of empowering women can be through community
development projects (Turner, 1984; Olaniran & Perumal, 2021; Permatasari, Dhewanto & Dellyana,
2023).

Empowering women can also be achieved by way of government interventions towards the
stability of their business. Indigenous business of rural women entrepreneurs can be kept stable
because there are comprehensive possibilities and reform indicators, despite the expression of
concerns. Indigenous way of doing business can be addressed by a little change in the polices and
support environment. This will help them generate standard income. In South Africa,
government’s intervention improved the effectiveness of business development service providers
(BDS) in improving start-up’s access to debt finance (Mazanai & Fatoki, 2011; Feng, Ahmad & Zheng,
2023).

Women in rural areas need loans to start up their enterprise yet rely on volatile informal sources
of finance which restrict enterprise performance and expansion as smaller amounts of investment
capital limit the acquisition of minimal capital outlays, tools and equipment (Otoo et al., 2011).
Otoo et al., 2011 notes the loan solicited is to serve as capital injection to commence their small
business. However, the picture of any successful business is not complete without financial capital
or loan (Otoo et al., 2011). In the Middle East and North Africa (MENA) countries government’s
interventions has been demonstrated through mobilization of private resources for SME finance
(Saleem, 2013). Such financial interventions on the part of government builds the market of
women entrepreneurs. Access to capital is an external factor affecting business success and
markets (Otoo et al., 2011; Mwirigi et al., 2019).

In Ghana, the banking Act creates rigidities for rural areas — (Banking Act 2004, Act 673). Osei
(1997), quoted in Kusi, et al., (2019), speaking on the topic ‘Rural Banks should support Women’
implored rural banks in the country to establish programs to meet the credit needs of women,
although there is substantial disparity between men and women regarding access to as well as the
use of finance. In Lagos state government’s interventions promote the activities of SMEs via the
establishment of agencies, programs, provision of financial assistance, social infrastructure, and
favorable tax policies (Agwu & Emeti, 2014; Ifekwem & Adedamola, 2016; Mozumdar, Hagelaar,
Materia, Omta, van der Velde & Islam, 2023).

Majority of these women do not have access to formal banking institutions. However, enterprise
success of rural women entrepreneurs has been expressed in terms of external factors and
accessibility to micro-credit. Women face difficulty accessing credit, majority get access to credit
in Nigeria (Mira & Kennedy, 2013). In Ghana, women do not have access to credit because they
do not own titled land to use as collateral (Hampel-Milagrosa, 2009; Ankrah, et al., 2020).

Lack of access to startup capital is strongly related to access to credit, which in turn is correlated
with formal property ownership (Hampel-Milagrosa, 2009). About 74% of the women farmer-
entrepreneurs interviewed used no other source of credit except the WHO credit scheme
(Nukpezah & Blankson, 2017). Therefore, few women obtain credit from formal lending
institutions (Maitha, 1986; Shipton, 1986; Wellalage & Thrikawala, 2021). Unfortunately, rural
women in the developing world do not know about their rights when applying for loans (Boros et
al., 2002; Salawu et al., 2019). This means that entrepreneurs identifying lack of financial
resources as a constraint are less successful than their counterparts who have financial resources (

49



(Mozumdar, Hagelaar, Materia, Omta, van der Velde & Islam, 2023; Otoo et al., 2011; Kabange
& Simatele, 2022).

Government’s intervention towards building the financial base of women entrepreneurs can be
made through micro-finance schemes. Promotion of micro-finance systems could increase
women’s access to credit (Hampel-Milagrosa, 2009; Jain, 2020; Ranabahu & Tanima, 2021).
Ledgerwood (1999) stated that MFIs distribute micro-saving to allow the poor and low-income
earners to preserve their money safe and permit them to earn a return on their savings. However,
Esnard (2023) opined that public policy can sustain or disrupt the marginalized positioning of
women entrepreneurs in that, the direction and nature of this influence depends on the dialogic
process, and, more specifically, the type and status of actors that are included within the design-
making and implementation process.

Towards equipping government for SME interventions, academic institutions should contribute
with research support. Despite the growing activities and interest in small business development
in sub-Saharan Africa, and Ghana in particular, scholars pay little attention to microfinance as a
tool for entrepreneurship development in rural Ghana (Nukpezah & Blankson, 2017). Instead, they
focus on small urban business owners and not rural women farmer-entrepreneurs (Nukpezah &
Blankson, 2017). This brings bad tidings to rural entrepreneurs who are women. Despite the
presence of entrepreneurial orientation, government’s intervention to attain required resources for
SME’s financial sustainability is critical (Msomi & Olarewaju,2021; Taslim & Kadiyono, 2023).

Where credit has been accessible to street food entrepreneurs, there has been an “enviable record
of success” in their enterprises (Dovi, 2006). Where there are loan opportunity women
entrepreneurs identify with each other by cross-guaranteeing loans for each other and holding each
other accountable for the repayment of loans (Nukpezah & Blankson, 2017). Aimed at creating a
sustainable SME, with government support, there ought to be an active role of accountants in a
sustainability movement focused on SMEs. In the US, the government intervenes in business
practices (Agrawal, Gandhi & Khare, 2023; Kasiri et al., 2020). In Toronto there are a range of
sustainability interventions (Ranaldo, Dicuonzo & Donofrio, 2023; Westman et al., 2021).

These governments ensure that smaller firms meet environmentally sustainable goals (Blundel et
al., 2013). For example, five- year government’s intervention in SMEs yielded sustainable
competitive advantage in Malaysia (Yatim et al., 2019); there is also intervention of strategic
innovation practices contributing to SME sustainability in the area (Islam & Abd Wahab, 2021;
Joo & Min, 2022). In contrast, Hossain et al., (2023) claimed that Government support does not
play a role between resources and small firm growth.

The moderating role of government intervention is also seen in the adoption of green innovation
among SMEs (Kousar et al, 2017). An appropriate level of entrepreneurial orientation might be
present but government intervention of helping SMEs to internationalize their business leads to
sustainability as in the case of Nigeria (Okorie et al., 2014; Taslim & Kadiyono, 2023).
Government intervention is effective towards implementation and realizing sustainability (Das et
al., 2019; Wong, 2014; Ranaldo, Dicuonzo & Donofrio, 2023).

In Korea, government environmental practices have impacted on environmental sustainability of
SME related to their expert performance (Joo & Min, 2022). In contrast, government’s
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intervention by engaging SMEs in sustainable practices has been argued as having a limited impact
on SME sustainability in the US. Thus, the need for improved strategies to drive adoption of
intervention practices (Ilmiyah, Puspitaningtyas, Poernomo & Murdyastuti, 2023; Lamoureux et
al., 2019).

Moreover, government’s intervention failed to impact on SME sustainability in Nigeria (Aremu &
Adeyemi, 2011; Ranaldo, Dicuonzo & Donofrio, 2023). Government support must therefore be
intended for safeguarding various challenges and obstacles of startups, and further technology
should encompass entrepreneurship programmes for startups to support at an early stage (Shivhare
& Shunmugasundaram, 2023).

The findings on government interventions are mixed; and so, it is hypothesized that:

H4: Government’s intervention moderates the positive effect of entrepreneurial orientation
on SME sustainability; the relationship is stronger with high government intervention than
low government’s intervention

Business acumen: entrepreneurial orientation and SME sustainability: Business acumen has not
been recognized as an intervening factor in the relationship between entrepreneurial orientation
and SME sustainability. What has been recognized is that entrepreneurial orientation is somewhat
relates to business acumen, focusing on knowledge, skills and ability to address constraints. By
the beginning of the year 2010, it had been recognized that entrepreneurial orientation influence
business acumen in terms of knowledge; the entrepreneurial orientation of women helps them to
develop the right business acumen although traditions are important determinants of women’s
economic participation and productivity in Ghana (Hampel-Milagrosa, 2009).

It had been later recognized that entrepreneurial orientation influence business acumen in terms of
skills; women perform the bulk of domestic tasks despite having responsibilities in their enterprises
and employment (Nukpezah & Blankson, 2017). Ghanaian girls tend to work disproportionately
longer hours undertaking unpaid domestic chores than boys. They tend to be child laborers with
significantly less hours allotted for study homework and self-study (Frempong & Stadelmann,
2021; Hampel-Milagrosa, 2009; Wijayawardhana & Siriwardhane, 2022). Entrepreneurial
orientation of female entrepreneurs, fueled by tradition, charged their business acumen in terms of
skills. Traditions, customs norms, practices of cultural setting relegate women to the background
(Ayela et al., 2019; Malik, Batool & Afzal, 2023).

It appears that the entrepreneurial orientation of women helps them build business acumen to
address constraints they encounter. However, the entrepreneurial process of women may be the
same in many developing countries, but specific constraints faced by women entrepreneurs vary
in dimension and magnitude (Andriamahery & Qamruzzaman, 2021; Chowdhury & Ahmed, 2018;
Tinker 2003). Entrepreneurial orientation of female entrepreneurs shapes their business acumen to
address constraints. Women entrepreneurs with children create for themselves a strong mindset
and business acumen to withstand the pressures of socio-cultural factors that affect them. Some
socio-cultural factors impede the development of women entrepreneurs (Agrawal, Gandhi &
Khare, 2023; Kusi et al., 2019). For example, the demand to reproduce heirs for the lineage and to
augment family income at an early age pulls young women out of schools leaving them less
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qualified for formal employment (Alam & Hoque, 2022; Hampel-Milagrosa, 2009; Siregar et al.,
2022).

The constraints addressed by the business acumen of women entrepreneurs, dependent on their
entrepreneurial orientation, include land or property challenge. Despite their significant
contributions, women still have weak access to and control over land (Ayaaba, 2022; Hampel-
Milagrosa, 2009; Shahzad et al., 2021). Ghanaian tradition concerning land inheritance contains
built-in discrimination towards female land ownership (Daibu et al., 2018; Hampel-Milagrosa,
2009; Peterman, 2012). Based on traditional inheritance practices women rarely own formal
property that they could use to obtain commercial credit (Hampel-Milagrosa, 2009; (Mashapure,
Nyagadza, Chikazhe, Mazuruse & Hove, 2023).

An independent review of the property collateral-credit nexus in the context of the condition of
the national banking system will shed light on women’s poor credit access (Mittal & Raman, 2021;
Otoo et al., 2011). Thus, women are not allowed access and control of productive resources in
rural setting. Startup challenge is another constraint addressed with the business acumen of women
driven by their entrepreneurial orientation. To cater for herself and children, in most cases they
muster the courage to approach their husbands, partners and relatives for startup capital (Agrawal,
Gandhi & Khare, 2023; Owusu-Kwarteng, 2019).

What comes to light in the female entrepreneurial circles is that of startup challenges and
regulations. Less rigid labor regulations increased probability of formal business start-ups (Islam,
Muzi & Amin, 2019; Stel et al., 2006; Yap, Keling & Ho, 2023). Unfortunately lack of education
makes it more difficult for rural women to understand regulations that influence their businesses
or ways to obtaining information (Hampel-Milagrosa, 2009; Kaka, 2022). Women will be able to
start their business given business registration steps, business start-up procedure, property and
capital (Hampel-Milagrosa, 2009; Braunmiller & Dry 2022; Taslim & Kadiyono, 2023).

Reviews should be conducted on legislations, customs and traditions that restrict women’s access
to property and credit (Nukpezah & Blankson, 2017). Rather individuals with higher educational
levels could wait for good jobs, losing the seed for business cultivation and growth. Quagrainie, et
al. (2018) suggest that women rely on other capital sources such as a church or a micro woman
entrepreneurial development-based organization, probably in a patriarchal system grandiose with
less support to start up women in business. In a similar way, women entrepreneurs address start-
up challenges using tapping on their business acumen. Downgrading of entrepreneurial women is
characterized by not valuing their work, this perception has been handed down by traditions and
its associated socio-cultural factors. Indigenous African women entrepreneurial activities
experienced perceptional challenges (Buttner & Rosen, 1992; Jones & Solomon, 2019).
Increasingly, the work of women is not valued in monetary terms and their production level is
often underestimated (Donahoe, 1999; Sunstein, 2022; Uma & Pal, 2021).

Women entrepreneurs also address sales challenges tapping on their business acumen. Rural
women entrepreneurs face the challenge of promotion and distribution. There are lapses in
promotion and distribution. Promotion and distribution challenge gaps of women are linked to
their limited access to education, which is not approved of, however, there is a certain level of
unwillingness attached to educating females; which has been absent in many African families;
little female education is provided by third parents or teachers (Owusu-Kwarteng, 2019). The
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promotion and distribution challenge gap of women can be addressed providing practical advice
and skills (Capel et al., 2021; Owusu-Kwarteng, 2011). Promotion and distribution challenge of
women entrepreneurs may be because of limited knowledge and business skills acquisition.

Despite the various challenges faced by women in their quest to be entrepreneurial, their business
acumen appears to ride them through, spurred by their entrepreneurial orientation to be self-
employed. Backgrounds of self-employment in the informal sector become sole-option for African
women with low educational levels as well as challenges presenting them with slim wage income
(Barietal., 2021; Grashuis, 2021; Otto et al., 2011). It is observed that women, including Ghanaian
women, primarily have access to formal employment only through wage employment in the public
sector or formal self-employment (Heintz, 2005; Hoehn-Velasco et al., 2021; Jara & Rattenhuber,
2022). The informal sector is constituted by many females in West African cities (Diallo, 2017;
Joseph & Nwolisa, 2022).

Dynamics of the rural service industry landscape is characterized by traditional and non-traditional
business sectors (Anna et al., 2000). With respect to trading and agriculture, years of surveys and
research indicate the pivotal role of women entrepreneurs in agriculture and economic
development, especially in developing countries (Anker et al., 2012). It may be said that rural
women entrepreneurs develop a service strategy on agricultural and non-agricultural settings in
the rural areas. In processing agricultural produce in Ghana, women have demonstrated a service
strategy and dominated in the role (Okorley et al., 2004). This strategy may be developed with
learning methods or organizational methods (Gray & Jones, 2016). Engaged in a wide variety of
goods and services, these entrepreneurs display varying degrees of business acumen (Blackburn,
2014). Therefore, the review suggests that:

HS: Business acumen mediates the relationship between entrepreneurial orientation and
SME sustainability

3. Methods and Data Collection

The study employed a quantitative research approach to investigate the relationship between
entrepreneurial orientation, business acumen and SME sustainability among women in rural
Ghana. Primary data was collected from rural women in the Shai-Osudoku district of the Greater
Accra using a questionnaire. Participants of the study were women entrepreneurs who had started
their own business on a micro level and those that had taken it to the SME level with at least 5
employees. Due to the impact of the COVID-19 pandemic, and difficulty in getting women
volunteers to participate in the data collection, the researchers adopted snowballing sampling
through a process that lasted 3 months (November 2021-January 2022).

Data was analyzed using SmartPLS 3 (Ringle et al, 2015) and involved Partial least squares. Partial
least squares SEM estimations are not affected by the distribution of data or the sample size (Hair
et al., 2016). Analysis was done on data collected from 423 women entrepreneurs from the Shai-
Osudoku district. This falls in line with the sample size of at least 150 participants required for
SEM analysis (Kline, 2005).

Respondents answered questions on constructs of entrepreneurial orientation, business acumen,
government intervention, and SME sustainability, amongst others as shown in Table 1.
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Table 1. Scales of Variables in the model

Constructs

Variables

Source

Entrepreneurial
Orientation

Business
Acumen

Government
Intervention

1.1 In general, the top managers of this
organisation favour a strong emphasis on the
marketing of tried-and-true products or services

1.2 In the past 5 years, new lines of products or
services has been marketed by my organisation
1.3 My organisation typically responds to actions
which competitors initiate

1.4 My organisation is very seldom the first
business to introduce new products/services,
administrative techniques, operational
technologies etc

1.5 Top managers of my organisation have a
strong proclivity for low-risk projects with normal
and certain rates of return

1.6 Top managers of my organisation believe that
owing to the nature of the environment, it is best
to explore it gradually via cautious, incremental
behaviour

1.7 My organisation allows its employees the
freedom and independence to decide on their own,
how to go about their work

1.8 In the performance of their duties, we allow
employees to act and think without interference
2.1 Women are good managers of businesses

2.2 Service strategy of women in
entrepreneurship vary from one enterprise to
another.

2.3 Positioning of service strategy of women in
entrepreneurship is enhanced by changes in their
industry.

2.4 Women are good at budget and also use
resources judiciously.

2.5 Women are naturally prudent and take only
calculated risks

3.1 Women entrepreneurs receive preferential
support from government

3.2. Women entrepreneurs receive preferential
support from banks

3.3 Ideally Ghanaian customers support and
patronise goods and services by women

3.4 Women Entrepreneurs receive special rebate
and tax cuts from GRA

Covin and Slevin (1989)
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SME 4.1 My business actively promotes good social Adapted from;
Sustainability =~ and environmental behavior both within and Stevenson, (1983);
outside our industry Stevenson & Gumpert

1985); Chen & Paulraj,
4.2 Stakeholder interest especially employees, 520043 e & rauta

customers and government are included in my
strategic planning process

4.3 Customer complaints are measured as part of
the contribution to the firm’s success

4.4 Changes in the environment such as COVID
often gives me ideas on new products and services
4.5 1 have written long range plans for our
strategic function of my business

The questions were modelled on a 5-point scale ranging from 1=strongly disagree to 5= strongly
agree.

Demographic variables for the study included age, position, sector, age of business and number of
employees (Table 2). The majority of the participants (40%) are between the ages of 30-39 and
about half have been in business between 6-10 years.

Table 2. Demographic characteristics of respondents.

Description Number of respondents Percent
Age

20-29 112 26.5
30-39 171 40.4
40-59 92 21.7
50 and above 48 11.3
Position

Owner-Manager 315 74.5
Executive 17 4
Manager 91 21.5
Sector

Manufacturing 17 4
Service 183 433
Retail 212 50.1
Other 11 2.6
Age of business

1-5yrs 157 37.1
6-10 yrs 182 43
11-20yrs 84 19.9

Number of employees
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1-5 (Micro) 188 44.4
6-29 (Small) 235 55.6

Total 423 100

4. Results

Structural Equation Model (SEM) analysis was used to determine the correlation among the
variables considered for the study. Related to obtaining the results, factor loadings were obtained,
and reliability of questions was also established using Cronbach’s The measurement model was
tested using the four main constructs on the questionnaire scale made up of entrepreneurial
orientation, business acumen, government intervention and SME sustainability. During the
measurement model analysis one item under business acumen (BA1) was deleted due to a low
loading into the construct. The revised model had all the four constructs meeting the minimum of
0.7, 0.7, 0.7 and 0.5 for Cronbach’s alpha, rho A, composite reliability, and average variance
extracted respectively (Hair et al., 2016). Furthermore, each of the remaining item loadings was
statistically significant based on bootstrapping procedure (5000 sub-samples) (Tortosa et al.,
2009). Therefore, reliability and convergent validity are met as shown in Table 3.

Table 3. Construct Reliability Analysis and Convergent Validity

Variables Item Loading Bootstrap Cronbach's rho A CR (AVE)
t-values  Alpha
Entrepreneurial orientation EO1 0.694 21.068 0.873 0.874 0.900 0.530

EO2 0.682 16.077
EO3 0.699 21.364
EO4 0.717 23.363
EO5 0.758 26.757
EO6 0.809 39.321
EO7 0.752 27.937
EO8 0.704 23.394
Business Acumen BA2 0.691 17.172 0.792 0.805 0.865 0.617
BA3 0.788 28.909
BA4 0.814 37.275
BA5 0.842 47.033
Government Intervention  RI1  0.643 13.310 0.739 0.775 0.834 0.560
RI2 0.827 35.115
RI3 0.802 24.778
RI4 0.707 15.408
SME Sustainability ES1 0.799 34.014 0.868 0.872 0.904 0.655
ES2 0.791 33.856
ES3 0.815 41.685
ES4 0.829 40.801
ES5 0.811 37.080

Note: All t-values are significant at p<0.01
Next, discriminant validity was met by the four-construct model using the Fornel-Larker Criterion
(Fornell and Lacker, 1981; Hair et al., 2016) since all the inter-construct correlations were below
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the square root of the AVEs (shown in diagonal) in table 4, and the heterotrait-monotrait ratio
(HTMTO.85) (Henseler et al 2015), since all the HTMT correlations were below 0.85.

Table 4. Discriminant Validity

Factor Fornell-Larcker Criterion Heterotrait-Monotrait
Ratio (HTMT) 0.85
1 2 3 4 1 2 3 4
1. Entrepreneurial orientation  0.728
2. Business acumen 0.519 0.78 0.615
6
3. Government intervention 0.403 0.31 0.748 0.491 041
7 3
4. SME sustainability 0.440 034 0395 0.80 0493 041 047
9 9 1 7

Note: square root of AVEs in diagonal (Bold)

Hypothesis among the constructs considered for the study were tested; and results of the study
showing relationships between entrepreneurial orientation, business acumen, SME sustainability
and government intervention is shown in Figure 1.

/'/7 ) 7\\ /’/ \’\

/ N\ / N
[ Government ) ( Govt*eO |
\ Intervention \ J/

N\

0.069*
(2.063)

0.261**

(5.862)
el ’\"\__‘ 0.290** e SME —
/ . \ /’ \\
( Entrepreneurial \ (5.476) Jd Sustainability )
\ Orientation ) “\ R2=0.267 /

0.135*
0.519** (2.428)

(13.177)

/ Business \
\ Acumen
\_ R=0.269 /

~—— —

Note: **p<0.01;*p<0.05 (two-tail); t-values are in parenthesis

Figure 1. Results of the study showing relationships between Entrepreneurial orientation, Business
acumen, SME sustainability and Government intervention.
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All paths were statistically significant thus lending support to hypotheses HI, H2, H3, and HS5.
Specifically, a positive and significant relationship exists between entrepreneurial orientation and
SME sustainability, entrepreneurial orientation and business acumen, and business acumen and
SME sustainability. Table 5 provides a summary of the hypothesis’s conclusions made.

Table 5. Hypotheses test results

Hyp Structural path Path t-value p Hypothes

0 coeffic (Bootstr is results

thesi ient ap)

s

HI Entrepreneurial orientatten» SME 0.290 5.476 0.000*  Supported
Sustainability *

H2 Entrepreneurial orientation® Business 0.519  13.177  0.000*  Supported
Acumen *

H3 Business Acumen —» SME Sustainability 0.135  2.428 0.015*  Supported

H5 Govt*EO — SME Sustainability 0.069  2.063 0.039*  Supported

Note: **p<0.01; *p<0.05

Additional results showed that the interaction between entrepreneurial orientation and government
intervention has a significant positive effect on SME sustainability. This implies that the positive
effect of entrepreneurial orientation on SME sustainability is stronger when government
intervention is high rather than low. Figure 2 further explains the positive moderation effect.

Figure 2. Government intervention positively moderates EO and sustainability

Govt*EO

01

00

SME Sustainahility

01

0.2
03
-0.

-0

|
a
;|
|

41 -10 00 08 07 -06 05 -04 03 02 -01 00 01 02 03 04 05 08 07 08 098 10 1.4
Entrepreneurial Orientation

| — GovtIntervention at-1 SD — Gowvt Intervention at Mean

Govt Intervention at +1 SD|

58



Finally, the indirect effect of entrepreneurial orientation on SME sustainability through business
acumen was computed using recommendations by Nitzl et al. (2016) as shown in table 6. The
results showed that business acumen partially mediates the positive relationship between
entrepreneurial orientation and SME sustainability thus lending support to the hypothesis H4.

Table 6: Mediation of business acumen on entrepreneurial orientation and SME sustainability

Hypo Mediation path ~ Indirect SD  t Mediatio  Proportion Hypothes
thesis effect n Type of is results
Mediation
H4 EO>BA>SS 0.070*  0.02 243 Partial 0.195 Supporte
9 3 d

Note*p<0.05; EO (Entrepreneurial Orientation), BA (Business Acumen), SS (SME
sustainability)

5. Discussion

The significant (positive) relationship between entrepreneurial orientation and SME sustainability
of women entrepreneurs can be attributed to their strong decisions (Aslam et al., 2022; Boserup &
Kanji, 2007; MUNJAL, 2023). This shows indigenous business strategy which embraces their
reproductive and community positions (Ayela et al., 2019). In addition, the finding is consistent
with the observation that business decision is part of the aspects that form the character of women
entrepreneurs (Cetindamar et al., 2012; Mozumdar, Hagelaar, Materia, Omta, van der Velde &
Islam, 2023). The finding suggests that the entrepreneurial orientation of women makes them
strong to adopt ways and means to sustain their business. Entrepreneurial Will (EW) which
characterizes entrepreneurial orientation may be linked to organizational learning by way of the
character of entrepreneurs (Als, 2010; Inyang, 2013; Mahmood et al., 2021; Mashapure, Nyagadza,
Chikazhe, Mazuruse & Hove, 2023; Monyei et al., 2021; Rodgers, 2010; Schroeder, 2012; Spence et
al. 2011). Thus, exhibiting Entrepreneurial Will (EW) of females in the entrepreneurial circle.

The finding is related to the study of Adams et al. (2017) which shows that there is a significant
relationship between entrepreneurial orientation and non-financial indicator of organizational
performance, rooted in the social learning theory. However, indigenous knowledge management
of women entrepreneurs can be expressed though behavior, thus defining their enterprise or firm
behavior for poverty alleviation and economic development (Martins & Anelich, 2000; Ifeoma, et
al., 2018; Taslim & Kadiyono, 2023). Their social learning experiences drives their entrepreneurial
quest to increase their incomes and improving their life quality (Mozumdar, Hagelaar, Materia, Omta,
van der Velde & Islam, 2023; Ok & Ahn,2019; Sofer & Saada, 2017).

The finding also confirms the finding that sustainable entrepreneurial orientation contributes to
business sustainability (Criado-Gomis et al., 2017; Permatasari, Dhewanto & Dellyana, 2023).The
significant relationship between entrepreneurial orientation and business acumen suggests that
women who exhibited higher entrepreneurial orientation will have better business acumen. This
confirms the findings that lack of business acumen indicates lack of appropriate entrepreneurial
orientation (Hughes et al., 2007; Malik, Batool & Afzal, 2023).
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The finding of a positive relationship between entrepreneurial orientation and business acumen
implies that entrepreneurial orientation drives business acumen among women entrepreneurs to
overcome situations of business failure (Javadian & Singh, 2012; Purnomo, Maulina, Damayanti,
Ramadhan, Alamsah, Shalihah & Komariah, 2023). Therefore, to improve business acumen of women
entrepreneurs, it is important to improve their entrepreneurial orientation. Using the mass media
to highlight women’s role models may erode female discrimination at all levels towards
encouraging their economic achievement (Hampel-Milagrosa, 2009; Heywood & Ivey, 2021;
Permatasari, Dhewanto & Dellyana, 2023). The finding implies that building the business acumen
of women entrepreneurs will develop their character of self-confidence (Ekpe et al., 2010; Favaro,
2017; Idris & Tan, 2017; Mininni, 2022) which is key for marketing success and sustainability of
SMEs (Malik, Batool & Afzal, 2023; Vatamanescu et al., 2017).

In addition, the finding relates to other studies that has shown that proactive and innovative
behavior of entrepreneurs goes beyond their business acumen (Acheampong, 2017; Gellynck et
al, 2015) and specialized knowledge (Serafimova & Petrevska, 2018) innovation (Roxas, 2021)
and influence social wealth of family business (Akhtar & Bakar, 2022).

Moreover, results of the study confirm the relationship between business acumen and SME
sustainability. This agrees with those obtained from Botswana ((Amoah, Bankuoru Egala, Keelson,
Bruce, Dziwornu & Agyemang Duah, 2023; Gumbo, 2015) and South Africa (Mokwana, 2021;
Erasmus, et al., 2019). This result means that women entrepreneurs with a higher business acumen
were likely to have sustainable business (Anderson, 2016; Jena, 2013; Akhtar & Bakar, 2022).

The positive relationship between business acumen and SME sustainability can be explained by
the fact that business acumen of women entrepreneurs, stem from their need to contribute to
household income (Ayela et al., 2019; Mashapure, Nyagadza, Chikazhe, Mazuruse & Hove, 2023;
Nukpezah & Blankson, 2017). The finding corroborates the observation of other researchers
(Anderson, 2016; Coetzee, 2017; Fatoki, 2014; Karnreungsiri & Praditsuwan, 2017; Okoye et al.,
2017; Tesfayohannes, 2012; Ishara et al., 2021) that business acumen plays a role in the
sustainability of SMEs, and that business acumen is linked to building sustainability in micro and
macro enterprises including family business.

The study also shows that entrepreneurial orientation and SME sustainability relationship is
moderated by government intervention. This means that business acumen can influence the
relationship between entrepreneurial orientation and SME sustainability. The findings suggest that
funding policies and regulations is critical to ensuring SME sustainability (Almahdi, 2020; Das et
al., 2020; Du et al, 2017; Eton et al, 2018; Okeke-Uzodike et al, 2018). The finding mirror those of
previous studies (Gatukui & Katuse, 2014; Das et al. 2021; Pu, Qamruzzaman et al., 2021; Sanusi &
Ibrahim, 2023).

Though most entrepreneurs exhibit the appropriate levels of business acumen, SME policy is
critical for sustainability of SMEs (Bakar & Senin, 2016; Thebe & Ncube, 2015; Guliman, 2020;
Monyei et al., 2021). The findings hint that indigenous business cannot survive without
considering regulations concerning business start-up, registering property, getting credit,
employing workers, and paying taxes (Hampel-Milagrosa, 2009) and social networks (Chea, 2008;
Bayisenge et al., 2020). The findings implies that government of Ghana can intervene by
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addressing the issue of banking rigidities for rural areas (Kusi et al, 2019) and increase women’s
access to credit (Hampel-Milagrosa, 2009; Jain, 2020; Lwesya & Mwakalobo, 2023; Ranabahu & Tanima,
2021). The finding is consistent with other research that found that government interventions
impact on SME sustainability (Das et al., 2019; Joo & Min, 2022; Lamoureux et al., 2019; Wong,
2014); but contradicts the finding in Nigeria that government intervention does not impact on SME
sustainability (Aremu & Adeyemi, 2011).

Furthermore, the study produces the result that business acumen mediates the relationship between
entrepreneurial orientation and SME sustainability. This result agrees with those that found that
entrepreneurial orientation influence business given the presence of skills (Nukpezah & Blankson,
2017; Taslim & Kadiyono, 2023). The finding suggest that business acumen is important to realize
the full benefit of SME sustainability, especially those owned by women with limited formal
educational background (Alam & Hoque, 2022; Hampel-Milagrosa, 2009; Siregar et al. 2022).

6. Theoretical Implications

This study contributes to the body of knowledge on entrepreneurial orientation, business acumen
and SME sustainability by dwelling on the findings with women in a rural setting of Ghana, a
developing economy. The findings showed that rural women who are mainly owners and owner
managers of SMEs exhibited some degree of entrepreneurial orientation which was found to have
a positive effect on SME sustainability. It reinforces the theory of social identity (Tajfel (1981) by
unveiling that the entrepreneurial circle of women influences their behavior, just as a person’s
identification with a social group influences their behavior.

Knowledge on the social learning theory is augmented by this study which shows that there is a
significant relationship between entrepreneurial orientation and non-financial indicator of
organizational performance (Adams et al., 2017). However, indigenous knowledge management
of women entrepreneurs can be expressed though behavior, thus defining their enterprise or firm
behavior for poverty alleviation and economic development.

The study has also conformed to the social theory to explain how society changes and develops
(Harrington 2004) so as the position of women in society. It is having been espoused those
challenges of starting up an enterprise by the rural woman is an odious task, considering access
and constraints of funding but increasingly, common practice is that ownership of property curbs
turbulent and frustrated emotions of limited capital.

7. Practical and Managerial Implications

The study shows that in addition to proactiveness and completive aggressiveness, indigenous
business knowledge and entrepreneurial will form the entrepreneurial orientation of women in
rural Ghana and impacts motivation and society. Also, there is a positive relationship between
entrepreneurial orientation and business acumen. Related to improving the entrepreneurial
orientation, training focused on equipping women entrepreneurs with sustainability business
orientation will yield results of SME sustainability. Importantly, the study confirms that business
acumen is related to SME sustainability. Thus, more experienced women with higher business
acumen are more likely to have a sustainable business. Therefore, it is not only entrepreneurial
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orientation that leads to SME sustainability, but business acumen also leads to SME sustainability.
However, the study broadly supports the argument that government intervention influences the
relationship between entrepreneurial orientation and SME sustainability. Government
interventions moderates the relationship between entrepreneurial orientation and SME
sustainability. This means that the positive effect of entrepreneurial orientation on SMEs is
stronger if the government provides a more conducive environment for business than when it does
not, so government’s role is key to ensuring that SMEs practicing entrepreneurial orientation are
having the full effect on SME benefit. Therefore, business acumen is important to realize the full
benefit of SME sustainability among women in rural Ghana. The study also emphasizes the need
for government and other regulatory agencies to initiate and implement policies aimed at
supporting women entrepreneurs to augment the positive effects of entrepreneurial orientation on
the sustainability of women-led SMEs.

8. Limitations and Future research

Contextually, the study took place in the Shai-Osudoku District of the Greater Accra Region of
Ghana. Future studies could extend the study to other districts and regions of Ghana. Also, future
studies could explore the developmental impact of SME sustainability on the livelihoods of women
folks in the rural areas of Ghana. This is because modern feminists reject the belief in a single all-
embracing theory of society as the means of explaining the position of women. Challenges of
starting up an enterprise by the rural woman is an odious task, considering access and constraints
of funding but increasingly, common practice is that ownership of property curbs turbulent and
frustrated emotions of limited capital. Again, future studies could include qualitative methods to
explain the dispositions on rural women in entrepreneurship.
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3. AN INTELLIGENT QUAD BAND USER EQUIPMENT

BLOCKING COMMUNICATION SYSTEM

Michael Agyare, Francis Kwabena Oduro-Gyimah, Solomon Nsor-Anabiah and Isaac Hanson

Department of Telecommunications Engineering, Ghana Communication Technology University, Accra, Ghana

Abstract— In this paper we present a quad band selective mobile phone communication blocking system for
mobile phone restricted areas. The design works on 2G, 3G, 4G and 5G network systems. Mobile phone jammers
function by blocking the entire communication spectrum, as a result in the case of emergencies no mobile can
either make or receive calls. Therefore, we present a system where, access to mobile phone communication
would be given to privileged users and a signaling control channel jammer to attenuate the control channel of
network operators in the restricted area. Mobile phones always connect to the base station (BS) with the
strongest cell reception, attenuating the operators control channel will as a result leave our system as the “BS”
with the strongest cell reception in the restricted area. It grants access to mobile phones in the restricted area to
connect to our system. Thereby having full control of the entire restricted area. This will allow mobile phones
in the restricted area to connect to our system and selective blocking of communication would be performed,
where privileged users would be given access to communication. The results show that when the system is
implemented mobile phone communication can be prioritized to suit privileged users within a mobile phone
restricted area.

Keywords

Mobile Phone Jammer, Privileged User, Intelligent Selective System, Mobile Phone Restricted Areas
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INTRODUCTION

Due to the growing popularity of telecommunications, mobile phones are becoming a necessary
component of almost every human existence. Mobile phones have evolved into a necessary but specific
tool in our daily lives. Users are now able to use other multi-media chat apps, make calls, and send texts.
The ability to get in touch with anyone at any time is remarkable. However, there are a number of places
where mobile phone activities are restricted. These locations include banks, movie theatres, libraries,
mosques, halls of worship, and any other setting where stillness is essential. It ends up noticeably irritating
and upsetting when a mobile phone rings or somebody gets a call amid parties (tuning in to a sermon or
lecturing, asking at the mosque), official gatherings and social affairs that requires silence. An engaged
region where phones are limited is in schools particularly senior secondary schools (motel) and exams
corridors of tertiary establishments (preparing universities, Polytechnics and colleges).

With this as an issue, mobile phone jammers are utilized to keep phone clients from making and accepting
calls inside that specific limited range. [1]. Therefore, the elementary determination of the mobile
jammers is to block communications between a mobile phone and base stations. [2]. This discourages
mobile phone utilization in the confined range. Since there are distinctive, frequency bands that the
mobile phone system use. The jammers would need to jam mobiles by crossing over those bands
successfully. [3], such as GSM, WCDMA,4G and 5G [4].

Unfortunately, the use of mobile phone jammers would probably meddle with or bother public mobile
services, and in turn have serious consequences on the users such as [5]

Jeopardising the quality of the service (QoS).

May affect the contact to emergency services.

Bring about inconvenience and loss of business for mobile service provider
Distressing the total income of mobile service providers.

The following are some benefits of a mobile phone jammer. [6];

*  One of the underlying advantages of utilizing mobile phone jammer is that, the device can
impede any mobile phone signal from base station. In the event that a jammer is utilized,
it can block out the signals from the mobile phone from reaching the base station. Apart
from this, it likewise enables save critical information by hindering the signals so
employees are not able to send trade information to others in the form of pictures or videos.

* The jamming devices help prevent phone interruption during important meetings.
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The use of a mobile phone jammer has some limitations. Once activated no mobile phone can be able to
function within the restricted area. For that reason, in the case of emergencies no mobile phone can either
make or receive phone calls.

Therefore, there is a need for a system, which can allow certain mobile phones to exclusively make
communication within the restricted area. The system should selectively allow mobile phone
communication within the restricted area. The system should effectively control communication in the
restricted area. All mobile phones in the restricted area should connect to the system without interference
from external operators. To ensure this another system is needed to attenuate the signalling control
channel of network operators in the restricted area. This will allow mobile phones in the restricted area
to fully connect to our system.

BACKGROUND

Over the past, few years’ different types of mobile phone jammers have been manufactured for the
commercial market. However, the evolution of the generation of communication networks has developed
the interest of researchers to come up with different ways of jamming communications in a network for
security reasons. [7] [8] [9] [10]. In 2008, a group of students designed an intelligent jamming system,
which can block only the controller channels in the Global system
for mobile communication (GSM) and digital cellular network (DCS) and operate only if the jammer
senses an active mobile in the restricted area. [11]. In 2013, another group designed a jammer, which
works at GSM 900MHz and GSM 1800MHz simultaneously and thus jams the four well-known network
carriers (MTN, GLO, Etisalat, and Zain) in Nigeria. [12].

A group in 2002 developed a real-time interception system for the GSM protocol. [13]. In the paper, they
exhibited three new capture attempt frameworks for security purposes. The first one (detector) powers
all idle Mobile phones close by to generate action, which can be utilized to actuate a caution of mobile
phones' presence. The second one screens information exchange between mobile phones and BS. The
third system syndicates the previous two systems to improve obstructive performance. These interceptors
monitor GSM transactions and, if necessary, block nonprivileged calls.

In a paper presented on new GSM/UMTS jamming, a pseudo base station was built to attempt connecting
with mobile devices. [14]. While the devices are trying to connect, the system will get a unique identity,
such as IMSI and IMEI. The system cannot perform selective blocking of communication of these mobile
terminals.

The above works can all block phone calls in a certain way. However, with external operator influence in
a restricted area full communication control would not be accomplished. Mobile phones always connect
to the BTS with the strongest cell reception. Therefore, with this concept, we can attenuate external
operators signalling control channels. As a result, our system is a “BTS” with the strongest cell reception
in the restricted area. This will obviously allow mobile phones in the restricted area to connect to our
system. Thereby having full control of the entire restricted area. We present scenarios of this case in the
next section Ill.
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1 An approach scenario of how the system will connect to mobile phones
and perform selective blocking of communication in the restricted area
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Fig. 1: A mobile phone jammer blocking the signal from the base station to the mobile phone

In this scenario, mobile phones in the restricted are completely cut off from the operators’ BTS by the
mobile phone jammer. Therefore, in emergency contact situations (fire, police, and ambulance services)
communication cannot be established in the restricted area.
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Fig. 2: Selective blocking system activated in the restricted area

Fig. 2. shows the selective mobile phone communication blocking system activated in the restricted. The
mobile phones labelled in red are those in the restricted area and those in blue are those outside the
restricted area. The restricted area is labelled with a red oval and the entire geographical area is labelled
with a blue circle. The BTS’s represent the operators’ base stations. Once the selective mobile phone
communication blocking system is activated, it broadcasts its radio frequency as a base station. As a result,
the mobile phones in the restricted area can see the broadcast frequency and may attempt to connect to
it depending on the signal strength. Thus, it will compare the signal strength of the available base stations
and connect to the strongest.
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Fig. 3: Selective blocking system with a signalling control channel jammer in the restricted area

Fig. 3. shows the selective mobile phone communication blocking system activated and a signalling
channel jammer deactivated with mobile phones having active connections with base stations outside the
restricted area. The mobile phones labelled in red are those in the restricted area and those in blue are
those outside the restricted area. The restricted area is labelled with a red oval and the entire geographical
area is labelled with a blue circle. The BTSs represent the operators’ base stations. In the scenario where
mobile phones in the restricted choose to connect to base stations out of the restricted area according to
cell selection criterion. The purpose of implementing the system in the mobile phone restricted will not
be achieved. Therefore, a need arises to force all mobile phones that enter the restricted area to connect
to the proposed system. This can be achieved by placing a signalling channel jammer in the restricted area
to disrupt the signalling control channel of base stations outside the restricted area (the operators’ BTS).
Because of this disruption, the mobile phones in the restricted will not be able to connect to the operators’
network. Therefore, the only available system to connect with will be the proposed system.
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Fig. 4. Selective blocking system with mobile phones connected to it in the restricted area

Fig. 4. Shows the selective mobile phone communication blocking system activated with a signalling
channel jammer activated and mobile phones in the restricted area connected to the mobile phone
selective blocking system. The mobile phones labelled in red are those in the restricted area and those in
blue are those outside the restricted area. The restricted area is labelled with a red oval and the entire
geographical area is labelled with a blue circle. The BTS’s represent the operators’ base stations.

In this scenario, mobile phones do not have an option to connect to the operator’s network but are forced
to connect to the proposed system due to the introduction of the signalling channel jammer.
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Fig. 5. Selective blocking system performing selective blocking in the restricted area

Fig. 5. Shows a scenario where mobile phones connected to the proposed system (selective jammer) are
selectively blocked. The mobile phones labelled in red are those connected to the proposed system but
have been denied a communication service, the green labels are the ones who have been granted
communication service and the blue are those outside the restricted area. The restricted area is labelled
with a red oval and the entire geographical area is labelled with a blue circle. The BTS’s represent the
operators’ base stations. With the proposed system connected to a mobile phone, when the mobile phone
wants to perform a communication service, the proposed system would check its database of eligible
mobile phones allowed in the restricted area. If a mobile phone is found eligible then that mobile phone
would be allowed else would be blocked. All allowed mobile phones would be connected to the operators’
network by the proposed system. The proposed system is like a filter that determines who can establish
communication with the operators’ network.
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EXPERIMENTAL DETAIL & METHODS
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Fig. 6: System Model

The system model looks at connecting mobile phones in the restricted area to the true operator’s network. The system
acts as a filter, which determines which mobile phone can enjoy communication in the restricted area. Within the
identity and decision-making unit is a register containing the eligibility of mobile phone identities, that can enjoy
communication in the restricted area. If a mobile phone that is connected to the system wants to enjoy communication,
the system will check its identity storage to find out if that mobile phone is permitted to enjoy the requested service
or not. If permitted then the mobile phone will be allowed, if not then it will be rejected. When a mobile phone requests
for the service and is permitted, the system would connect the mobile phone to the operator’s network.

The mobile phone detection and identity capture unit is responsible for capturing a user's IMSI number and connecting
users to the system. If a mobile phone user is granted access, the user's IMSI number will be imprinted on the clone
mobile phone. Then connected to the operator's network. When communication is established between the clone
mobile phone and the operator's network, then the communication bridge forwards the communication from the clone
mobile phone and the operator network to the user in the restricted area. This forwarding by the communication bridge
is done through the mobile phone detection and identity capture unit. This form of communication can be established
for both GSM, UMTS, 4G, and 5G networks.
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System Modelling in MATLAB Simulink

Fig. 7: System design in Simulink

In fig. 7 is the system design in the Matlab Simulink environment. There are twenty-one nodes representing mobile
stations. The black-labeled nodes represent mobile stations, that are not privileged to perform communications, and
the yellow-labeled nodes are privileged mobile stations permitted to perform communication. The light blue nodes
represent privileged mobile stations permitted to only perform emergency calls. The decision-making registers for
calls, sms, data connection, and emergency calls can be programmed to block all nodes labeled in black and allow
light blue nodes to only perform emergency calls. It can also selectively allow the yellow-labeled nodes to perform
communications based on the decision-making registry for calls, sms, data, and emergency calls. The decision-making
registers are found at the output of the IMSI detector. The IMSI detector functions to detect available mobile stations.
The output display of this design is a matrix viewer. The matrix viewer displays the output decision-making for each
detected mobile station. However, the matrix viewer can display the decision for allowing MS for only one MS at a
time. Meaning it cannot display multiple “allowed” MS per view.

Design structure of the signaling control jammer

///'
\ : ) Jamming
Power IF-Section RF-Section
supply signal
) 1 0 |
\
N
b

The power supply unit offers the necessary power to control the IF and RF area. The intermediate Frequency (IF) unit
is the segment where the signal is produced to the Radio Frequency section (RF). IF unit is responsible for frequency
tuning by producing a triangular wave, which is mixed with a noise signal to sweep the Voltage Controlled Oscillator
(VCO). The IF unit comprises of four main parts which are:

a) Triangular Wave Generator: To set the exact frequency band in the VCO in the RF unit. b) Noise Generator: To
produce output noise.

¢) Mixer: To mix the triangular wave signal with the noise signal.
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A triangular wave generator is used to adjust the frequency band in the Voltage Controlled Oscillator (VCO). This
will sweep the desired frequency range to cover the downlink frequency, which is 935 to 960 MHz, 806 MHz to 821
MHz, 1805 to 1880 MHz, and 2110 MHz to 2170 MHz. Where these are, the frequency ranges that are needed to
block the transmission for GSM/UMTS/4G/5G band frequencies. The 555 timer IC was utilized and works in a steady
mode to produce the broad signal to the VCO.
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Fig. 9: Noise generator

In this paper, the jamming system needs a specific kind of noise to cover a portion band of the spectrum, so the most
applicable type of noise in this case is white noise. When all is said in done can be characterized as a Random
development of charges or charge transporters in an electronic device creating current and voltage that fluctuate
arbitrarily with time. Without noise, the yield of the VCO is only an un-adjusted sweeping RF carrier. Due to this, it
is compulsory to mix the triangular wave signal and noise.
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The mixer is an amplifier, which functions as a summer. The triangular wave signal and noise will be added together
in the mixer before inflowing into the VCO.
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Fig. 11: Block diagram of RF section

To effectively jam a specific area we have to think about an essential parameter, the signal-to-noise ratio, denoted as
the SNR. Each device working on radio communication principles can only endure noise in a signal up to a specific
level. This is termed as SNR management capability of the device. Most cellular devices have an SNR dealing with a
capacity of around 12dB. A very good device may have an estimation of 9dB, in spite of the fact that it is exceptionally
improbable. To guarantee the jamming of these devices, we have to lessen the SNR of the carrier signal to below the
9dB threshold.

For this, we consider the direst outcome imaginable from a jammers perspective. This would mean the most extreme
transmitted power S max from the tower, alongside the least estimation of the SNR management capability of a mobile
device. Precisely,

=-24dBm
since SNR min = S/J

where J is the power of the jamming signal.
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So we need to have a jamming signal strength of -24dBm at the mobile device‘s reception to effectively jam it. Be
that as it may, our emanated signal will experience some attenuation when conveyed from the antenna of the jammer
to the antenna of the mobile phone. This path loss can be considered utilizing the straightforward free space path loss
estimation:

Lp = 3245+ 20log,o(fD)-------- Equation (1)

At this juncture, f is the frequency in MHz, and D is the distance traveled in kilometers. By means of the GSM
downlink center frequency (947.5MHz) and a jamming radius of 20m, we get the value of path loss to be 58dBm.
This ideal path loss is for free space only, and the path losses in air will be significantly more prominent. This implies
that the jamming range will be not as much as the 20m used to ascertain this value. Along these lines, incorporating
the power lost in path loss, we need to transmit a signal with the strength of:

Jr = 58 — 24 = 34dBm ---------- Equation (2)

SIMULATION AND RESULTS

simulation result for the selective blocking system
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Fig. 12: A 7x3 view of detected IMSI numbers with eleven eligible IMSI numbers

Fig. 12 shows the stored mobile phone numbers (IMSI numbers) in the decision-making and identity storage unit found in Fig. 6.
The black highlighted IMSI numbers in Fig. 12 are considered privileged users. The special numbers tagged on the individual IMSI
numbers are linked to the matrix viewer to indicate the position of that IMSI number or mobile phone on the matrix viewer. The
entire structure of Fig. 12 is in a matrix form. There are two main colors in the matrix viewer which signifies if a mobile phone is
allowed or not allowed. That is the color white indicates when a mobile phone is allowed and orange when a mobile phone is not
allowed. The Z-axis in Fig. 8 represents color coding between -1 and 1. The number, 1 on the z-axis represents “true” or “allowed”
which stands for the color white. The number, 0 also in the z-axis represents “false” or “not allowed” which corresponds to the
color orange.
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Fig. 8: Matrix viewer of all mobile phones allowed

Fig. 8 shows a complete white matrix graph. In this scenario, all mobile phones have been allowed to operate within the restricted
area.

X-axis

Fig. 9: Matrix viewer of all mobile phones blocked

Fig. 9 shows a complete orange matrix graph. In this scenario, all mobile phones have been blocked operation within the restricted
area. Therefore no communication in that region.
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Fig. 10: Matrix viewer of IMSI number tag 1 allowed

Fig. 10 shows a portion of the entire graph in white. That is the graph shows the intersection of row number 7 on the y-axis against
the column numbers 0.5 and 1.5 on the x-axis. This indicates that the IMSI number tagged number 1 in Fig. 12 is allowed for

communication service.
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Fig. 11: Matrix viewer of IMSI number tag 3 allowed
Fig. 11 shows a portion of the entire graph in white. That is the graph shows the intersection of row number 5 on the y-axis against

the column numbers 0.5 and 1.5 on the x-axis. This indicates that the IMSI number tagged number 3 in Fig. 12 is allowed for
communication service.
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Fig. 12: Matrix viewer of IMSI number tag 4 allowed

Fig. 12 shows a portion of the entire graph in white. That is the graph shows the intersection of row number 1 on the y-axis against
column numbers 1.5 and 2.5 on the x-axis. This indicates that the IMSI number tagged number 4 in Fig. 12 is allowed for

communication service.
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Fig. 13: Matrix viewer of IMSI number tag 5 allowed
Fig. 13 shows a portion of the entire graph in white. That is the graph shows the intersection of row number 2 on the y-axis against

column numbers 1.5 and 2.5 on the x-axis. This indicates that the IMSI number tagged number 5 in Fig. 12 is allowed for
communication service.
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Fig. 14: Matrix viewer of IMSI number tag 7 allowed

Fig. 14 shows a portion of the entire graph in white. That is the graph shows the intersection of row number 4 on the y-axis against
column numbers 1.5 and 2.5 on the x-axis. This indicates that the IMSI number tagged number 7 in Fig. 12 is allowed for
communication service.

2 Simulation results for signaling control channel jammer
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Fig. 15: Triangular wave generator simulation

Fig. 15 shows the results of the triangular wave generator producing a triangular wave, which will tune VCOs in the RF section to
the following range of downlink frequencies; 935-960MHz and 1805-1880.
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Fig. 16: Noise generator simulation

Fig. 16 shows the results of the noise generator which generates the noise that will be mixed with the triangular wave at the mixer
stage. Noise is the actual element that is going to disturb the frequency spectrum between the mobile phone and the base station.
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Fig. 17: IF section simulation
At the IF stage, the triangular wave is mixed with the noise wave before entering the VCOs. Fig. 17 shows the results of the mixer.

Fig. 18: When the signaling control channel jammer is deactivated for 900MHZ band frequency control channel

Fig. 18 shows the spectrum results when the control channel jammer does not distort the frequency spectrum of the GSM 900
signaling control channel. The peak labeled B represents the signal power of the control channel in the frequency spectrum when

the jammer is disabled. B=-41dbm.
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Fig. 19: When the signaling control channel jammer is activated for 900MHZ band frequency

Fig. 19 shows the spectrum results when the control channel jammer distorts the frequency spectrum of the GSM 900 signaling
control channel. The peak labeled A represents the signal power of the control channel in the frequency spectrum when the jammer
is enabled. A= -48.8dbm.

Fig. 20: When the signaling control channel jammer is deactivated for 5G 1800MHZ band frequency

Fig. 20 shows the spectrum results when the control channel jammer does not distort the frequency spectrum of the 5G signaling
control channel. The peak labeled C represents the signal power of the control channel in the frequency spectrum when the jammer
is disabled. C=-40.98dbm.
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Fig. 21: When the signaling control channel jammer is activated for 5G 1800MHZ band frequency
Fig. 21 shows the spectrum results when the control channel jammer distorts the frequency spectrum of the 5G signaling control
channel. The peak labeled D represents the signal power of the control channel in the frequency spectrum when the jammer is
enabled. D= -49.20dbm.
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Fig. 22: When the signaling control channel jammer is deactivated for 3G 2100MHZ band frequency

Fig. 22 shows the spectrum results when the control channel jammer does not distort the frequency spectrum of the 3G signaling
control channel. The peak labeled E represents the signal power of the control channel in the frequency spectrum when the jammer
is disabled. E=-39.88dbm.
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Fig. 23: When the signaling control channel jammer is activated for 3G 2100MHZ band frequency

Fig. 23 shows the spectrum results when the control channel jammer distorts the frequency spectrum of the 3G signaling control
channel. The peak labeled F represents the signal power of the control channel in the frequency spectrum when the jammer is
enabled. F=-42.70dbm.

Fig. 24: When the signaling control channel jammer is deactivated for 4G 800MHZ band frequency
Fig. 24 shows the spectrum results when the control channel jammer does not distort the frequency spectrum of the 4G signaling

control channel. The peak labeled G represents the signal power of the control channel in the frequency spectrum when the jammer
is disabled. G=-40.21dbm.
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Fig. 25: When the signaling control channel jammer is activated for 4G 800MHZ band frequency

Fig. 25 shows the spectrum results when the control channel jammer distorts the frequency spectrum of the 4G signaling control
channel. The peak labeled H represents the signal power of the control channel in the frequency spectrum when the jammer is
enabled. H=-44.16dbm.

CONCLUSION

The results of this work show that when the system is implemented mobile phone communication services can be prioritized to
suit privileged users within the mobile phone-restricted area. The above spectrum results also demonstrate that all mobile phones
in the restricted area would effectively connect to our system without external network operators’ interference in the restricted
area.
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Abstract

This study employs Multilevel Modeling to explore factors influencing student performance in Engineering
Mathematics at the university level, in order to pinpoint specific areas for improvement. Data were
gathered from both institutional records and a survey of 307 students within the Engineering Faculty of
Ghana Communication Technology University. A comprehensive analysis was conducted, considering the
nested structure of students within classes. A diverse set of variables including program of study, sex,
WASSCE (West Africa Senior Secondary Certificate Examination) scores in Elective Mathematics, and
teacher experience were examined to understand their associations with student performance in
Engineering Mathematics. The findings highlight the differential impact of various factors on Engineering
Mathematics scores. Notably, programme of study (p-value = 0.001), sex (p-value = 0.004), and WASSCE
Elective Mathematics scores (p-value = 0.018) demonstrated significant associations, underlining their
relevance in predicting student performance in Engineering Mathematics. Unexpectedly, teacher
experience (p-value = 0.040) also exhibited a minor yet statistically significant correlation with student
performance in Engineering Mathematics. These results emphasize the importance of considering both
academic prerequisites and contextual factors in understanding and predicting student performance. The
study contributes significantly to the field of Mathematics Education by elucidating the multifaceted
nature of factors influencing student achievement. The implications extend to tailored support strategies
for students based on academic backgrounds and underscore the significance of teacher experience in
shaping student performance. This study further offers insights into the complexities of factors influencing
student success in Engineering Mathematics, providing a foundation for future studies to delve deeper
into the interplay between academic prerequisites, contextual factors, and student performance in
Mathematics education at the university level.
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1. Introduction

Engineering Mathematics stands as a cornerstone in engineering education, serving as the foundational
framework upon which subsequent engineering disciplines rely [1]. However, the determinants of student
success in this critical subject have long fascinated educators and researchers alike. Understanding the
multifaceted factors influencing student performance in Engineering Mathematics is pivotal not only for
academic institutions but also for the broader scope of educational strategies and student support
mechanisms [2, 3].

In the realm of educational research, Multilevel Modeling (MLM) has emerged as an invaluable analytical
tool, particularly in studying complex hierarchical data [4, 5]. Its utility extends to investigating educational
contexts, where various factors at multiple levels such as individual, classroom, and institution contribute
to academic outcomes [5]. This approach enables researchers to discern nuanced relationships between
these factors, offering a comprehensive understanding of the intricate interplay shaping student
achievement [6, 7].

A pivotal facet in elucidating the determinants of success in Engineering Mathematics lies in identifying
the student characteristics most correlated with high performance in this discipline [8—10]. Prior studies
have often explored the influence of cognitive abilities, prior mathematical proficiency, study habits, and
motivation on academic outcomes [9, 10]. The intricate relationship between these characteristics and
their impact on Engineering Mathematics performance warrants a comprehensive investigation.

Additionally, the role of Elective Mathematics prerequisites in shaping student performance in
Engineering Mathematics is an area ripe for exploration [10]. While these prerequisites are intended to
fortify students' mathematical foundations, their actual impact on subsequent performance in specialized
engineering mathematics courses remains a subject of debate [10]. Understanding the link between
performance in Elective Mathematics and success in Engineering Mathematics can provide insights into
refining curriculum structures and prerequisites for aspiring engineers.

The application of Multilevel Modeling in investigating the multifaceted nature of student performance
in Engineering Mathematics stands as a novel approach with significant relevance. By embracing the
complexity inherent in educational contexts, MLM allows for a nuanced analysis that acknowledges the
interconnectedness and the interdependencies of various factors impacting student outcomes [11]. Its
application in this domain is not only innovative but also promises a more comprehensive understanding
of the intricate web of influences at play [12].

However, despite the growing body of research exploring factors influencing academic performance in
Mathematics [13—15], a notable research gap persists in comprehensively integrating Multilevel Modeling
to investigate the determinants of success specifically in Engineering Mathematics at the university level.
This study aims to bridge this gap by employing MLM to examine the multifaceted nature of factors
influencing student performance in Engineering Mathematics courses. By doing so, it seeks to shed light
on the nuanced interplay between individual attributes, classroom dynamics, and institutional factors
shaping academic achievement in this critical discipline.
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Understanding the practical implications of this innovative approach is crucial. Unraveling the intricate
web of factors influencing student performance in Engineering Mathematics holds significant implications
for educational policies, curriculum design, and targeted interventions aimed at supporting struggling
students [16—18]. However, the complexity inherent in MLM analysis, including data aggregation
challenges, model specification issues, and interpretation complexities, presents potential hurdles that
need careful consideration and methodological rigor [19-21].

This study embarks on a comprehensive exploration of the factors associated with student performance
in Engineering Mathematics at the university level, leveraging Multilevel Modeling as a powerful analytical
tool. By addressing the gaps in the existing literature and embracing the complexities of educational
contexts [22], this study endeavors to offer valuable insights into fostering academic success in this pivotal
discipline while acknowledging the challenges inherent in this innovative approach.

2. Materials and Methods

2.1 Research Design

This study utilizes a nested design [23] to investigate the factors impacting student performance in
Engineering Mathematics at the university level. Acknowledging the hierarchical arrangement where
Students are nested within Classes, this design enables a comprehensive exploration of how diverse
factors function across different levels within the educational framework.

2.2 Participants

A survey was developed and administered to a randomly selected group of students within the
Engineering Faculty of the Ghana Communication Technology University (GCTU) from July 2023 to
October 2023. Initially, a sample size of 312 was established considering a 95% confidence level, an
estimated standard deviation of 0.45, and a margin of error of 5%. To meet this sample size, 320
guestionnaires were distributed among eligible students who volunteered to participate in the survey.
Ultimately, 307 questionnaires were completed and returned, achieving an impressive response rate of
95.94%.

2.3 Data Collection and Ethical Considerations

Student-level data encompassing demographics, prior academic performance, socio-economic
background, and other relevant variables were gathered from both student records and the survey. Class-
level data such as the teaching experience of the Engineering Mathematics Lecturer were extracted from
institutional records and program documentation.

Anonymity is maintained in reporting results, and the study adheres to ethical guidelines for research
involving human participants.

2.4 Statistical Analysis
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This study proposes a multilevel modeling approach [23] to investigate the factors associated with student
performance in Engineering Mathematics at the university level. The Multilevel Model employed can be
represented as shown in Equations (1) and (2):

Level 1 (Individual Student Level):

Y, =By, + B, (X )+ oy (X )+t (1)

Where:

7 represents the Engineering Mathematics performance for student i in class j.

XXy

1727252 denote individual-level predictors.

'Bof represents the intercept at the class level.

181_;’:82]"'

"are the coefficients representing the effects of predictors at the class level.

7 is the residual representing unexplained variance at the student level.

Level 2 (Class Level):

ﬂOj=7/00+7/01(le)+7/02<Z2j)+"'+u0j (2)

Where:

Z . L, ... .
/222" denote class-level predictors.

700 represents the grand mean intercept.
Yo Y025+ are the coefficients representing the effects of predictors at the class level.

0/is the residual representing unexplained variance at the class level.

The intra-class correlation coefficient, which will allow for further evaluation of the level of non-
independence in the outcome at Level 1 is computed using Equation 3.

2
o
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Where G;, and 0§ are the within-group and between-group variances respectively.

The Multilevel Model was estimated using IBM SPSS Statistics [24], employing maximum likelihood
estimation to obtain parameter estimates and variance components.

Model fit indices, such as the Likelihood Ratio Test [25], Akaike Information Criterion (AIC) [26], and
Akaike's Information Corrected Criterion (AICC) [27], were used to assess the goodness-of-fit. Results were
interpreted to identify significant predictors of Engineering Mathematics performance at both individual
and class levels, considering their respective effects and contributions to student outcomes.

2.5 Model Building

The model building involved a series of steps [28]. Initially, a null or unconditional model was developed,
a one-way analysis of variance random effects model devoid of Level 1 or Level 2 predictors. This initial
step aimed to determine if variance exists between classes concerning student performance in
Engineering Mathematics. This assessment answered the query, "Does a (Level 2) class impact the (Level
1) baseline of student performance in Engineering Mathematics, reflecting the average score?" This phase
encompassed computing the intraclass correlation coefficient (ICC) derived from the deviance statistic (-
2LL) and the design effect.

Subsequently, a random coefficient model was introduced to examine significant associations between
Level 1 predictors and Engineering Mathematics performance. This step also evaluated differences among
classes regarding each predictor's impact. Finally, a third model integrated both Level 1 and Level 2
variables to assess their collective relevance in forecasting student performance in Engineering
Mathematics. This comprehensive model included predictors at both Level 1 and Level 2, accounting for
random effects in both the Level 1 intercept and slopes. Group-centering was applied to Level 1 predictors,
while grand-mean centering was utilized for Level 2 predictors in the partially and fully conditional models.

At the student level (Level 1), predictors considered for Engineering Mathematics performance
encompassed students' age, gender, program of study, parental education, aggregate score in the West
Africa Senior Secondary Certificate of Examination (WASSCE), WASSCE scores in Core Mathematics, and
WASSCE scores in Elective Mathematics. At the class level (Level 2), the teaching experience of the
Engineering Mathematics Lecturer was posited as a predictor of Engineering Mathematics performance.

3. Results and Discussion
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3.1 Descriptive Statistics

The findings in Table 1 depict a predominantly male student population with varying levels of parental
education and diverse academic performances in both Core and Elective Mathematics. The distribution
across engineering programs and Engineering Mathematics classes appears relatively balanced within the
sample (Table 1).

Table 1: Descriptive statistics for the categorical variables

Socio-demographic variables Frequency Percent
Sex of student Male 279 90.9
Female 28 9.1
Parental education Both parents uneducated 99 32.2
At least one parent educated 208 67.8
WASSCE core mathematics Al - Excellent 46 15.0
score B2 - Very good 55 17.9
B3 — Good 73 23.8
C4 — Credit 53 17.3
C5 —Credit 50 16.3
C6 — Credit 30 9.8
WASSCE elective Al - Excellent 2 Vi
mathematics score B2 - Very good 33 570
B3 — Good 40 13.0
C4 — Credit 95 30.9
C5 — Credit 16 5.2
C6 — Credit 71 23.1
Programme of study Computer Engineering 108 35.2
Telecommunication Engineering 100 32.6
Electrical and Electronic Engineering 99 32.2
Class Engineering Mathematics | 58 18.9
Engineering Mathematics Il 64 20.8
Engineering Mathematics Il 61 19.9
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Engineering Mathematics IV 63 20.5

Engineering Mathematics V 61 19.9

All respondents 307 100.0

As presented in Table 2, the average age of students stands at approximately 22.58 years, ranging
between 19 and 26 years, exhibiting moderate variability around this mean age. In terms of academic
performance, the average score in the WASSCE lies at 20.98, showcasing considerable diversity among
students, with scores ranging from 12 to 30. Additionally, the lecturers teaching Engineering Mathematics
possess an average experience of roughly 8.82 years, varying between 5 and 14 years, indicating some
variability in their tenure. Notably, students' scores in Engineering Mathematics have an average of 59.09,
showcasing a wider range from 26 to 92 and substantial variability in performance within the cohort.

These findings underscore the diversity within the student population and highlight the variance in
academic scores and teacher experience in the context of Engineering Mathematics. The statistics reflect
a broad range of ages among students, suggesting a moderate spread across the sample. Moreover, the
WASSCE scores exhibit significant diversity, indicating varied levels of academic proficiency. Both lecturer
experience and student performance in Engineering Mathematics demonstrate notable variability,
suggesting differences in teaching backgrounds and academic capabilities within the sampled university
cohort.

Table 2: Descriptive statistics for the continuous variables

Socio-demographic variables N Minimum Maximum Mean Std.

Deviation
Age of student 307 19 26 22.58 2.395
WASCCE aggregate score 307 12 30 20.98 5.523
Teacher experience 307 5 14 8.82 3.658
Score in Engineering 307 26 92 59.09 11.918
Mathematics

Table 3 exhibits correlations between the continuous predictor variables (students' age, WASSCE
aggregate score, and teacher experience) and the response variable (Score in Engineering Mathematics)
in the context of university-level Engineering Mathematics studies. The correlations indicate negligible
associations between students' age and their performance in Engineering Mathematics, as well as the
WASSCE aggregate score and their performance in this subject. These correlations are both weak and
statistically insignificant, suggesting that variations in students' age or WASSCE scores don't linearly relate
to their performance in Engineering Mathematics.

Conversely, the analysis reveals a statistically significant but weak negative correlation between teacher
experience and students' performance in Engineering Mathematics. This implies that higher levels of
teacher experience are associated with slightly lower student performance in this subject. Despite the
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statistical significance, the strength of this relationship remains minor, indicating that other factors
beyond teacher experience likely exert more substantial influences on student performance in
Engineering Mathematics at the university level. Overall, these findings underscore the nuanced nature
of predictors influencing student performance in Engineering Mathematics, highlighting the need for
further exploration of multifaceted factors beyond the scope of age, academic background, and teacher
experience.

Table 3: Correlations between the response variable and the continuous predictor variables

(1) (2) (3) (4)
Age of student (1) 1
WASCCE aggregate score (2) -.068 1
Teacher experience (3) -.001 -.014 1
Score in Engineering Mathematics (4) -.057 -.058 -.156" 1

**_ Correlation is significant at the 0.01 level (2-tailed).

3.2 Parameter Estimates of the Fitted Multilevel Models

Table 4 presents a comprehensive overview of parameter estimates from three fitted multilevel models
investigating factors impacting student performance in Engineering Mathematics at the university level.
The intercept values, representing the estimated average scores in Engineering Mathematics,
progressively increase across models, indicating adjustments in the average score estimation based on
included variables. Program of study demonstrates negative coefficients in both Model 2 and Model 3,
suggesting that certain enrolled programs might correlate with lower scores in Engineering Mathematics.
On the other hand, being male (reference category) exhibits positive coefficients in both models,
indicating higher scores compared to females. While age, parental education, and WASSCE scores in Core
Mathematics show minor associations, WASSCE Elective Mathematics scores consistently exhibit a
significant negative correlation with Engineering Mathematics scores across models. Moreover, teacher
experience emerges as a significant predictor only in Model 3, where greater experience correlates with
slightly lower student scores.

Regarding measures of variation, the within-group variance decreases as more variables are considered
in the models, indicating reduced variability in student scores within groups. Conversely, the between-
group variance remains relatively stable across models, implying consistent differences in average scores
between classes. The Intraclass Correlation Coefficient (ICC) rises from Model 1 to Model 3, signifying an
increasing proportion of total variance in scores attributable to between-class differences. Additionally,
the model fit indicators (AIC, AICC) decrease across models, indicating an improved fit as more predictors
are added.
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The findings highlight the differential impact of various factors on student performance in Engineering
Mathematics. Factors such as program of study, sex, WASSCE Elective Mathematics scores, and teacher
experience demonstrate noteworthy associations with student scores. The variations in model fit and
measures of variation suggest the importance of considering multiple factors in understanding and
predicting student performance in this academic domain.

Table 4: Parameter estimates of the fitted multilevel models

Variables Model 1, Model 2, Model 3,
Coefficient Coefficient Coefficient
(p-value) (p-value) (p-value)
Intercept 59.060 81.020 85.756
(<0.001) (<0.001) (<0.001)
Programme of study -2.782 -2.823
(0.001) (0.001)
Age of student -0.346 -0.332
(0.179) (0.196)
Sex of student 6.777 6.563
(0.003) (0.004)
Parental education 0.369 0.519
(0.778) (0.692)
WASCCE aggregate score -0.020 -0.028
(0.859) (0.800)
WASSCE core mathematics score 0.714 0.6540
(0.559) (0.592)
WASSCE elective mathematics score -3.002 -3.0030
(0.019) (0.018)
Teacher experience -0.527
(0.040)
Measures of variation
Within-group variance 87.077 72.14 62.192
Between-group variance 5.462 5.277 5.514
Intraclass Correlation Coefficient 0.059 0.068 0.081
(1CcC)
Model fit indicators
-2 Log Likelihood 2387.325 2326.222 2321.572
Akaike's Information Criterion (AIC) 2393.325 2346.222 2343.572
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Hurvich and Tsai's Criterion (AICC) 2393.404 2346.966 2344.467

4. Discussion

This study investigating factors influencing student performance in Engineering Mathematics at the
university level revealed significant insights into academic achievement determinants. Firstly, it
highlighted the varying impact of different factors on student performance in Engineering Mathematics.
Notably, variables such as program of study, sex, WASSCE Elective Mathematics scores, and teacher
experience exhibited noteworthy associations with student scores. Particularly, the relevance of WASSCE
Elective Mathematics scores emerged as a significant predictor, indicating its role as a prerequisite
influencing performance in Engineering Mathematics.

These findings largely align with the study's initial hypotheses, particularly concerning the association
between academic background factors and student performance [29—-31]. However, unexpected findings,
such as the association between teacher experience and slightly lower scores, diverged from expectations
[32]. The data analysis revealed intriguing patterns—while academic background factors played a role,
contextual factors like program of study and teacher experience significantly influenced student
performance in Engineering Mathematics.

The implications of these findings within the broader academic domain of Mathematics education are
substantial. They shed light on the multifaceted nature of factors influencing student performance. The
study fills gaps in existing literature by emphasizing the relevance of both academic prerequisites, like
WASSCE Elective Mathematics [10], and contextual factors, such as teacher experience [32]. This nuanced
understanding contributes to more comprehensive models for predicting and supporting student
achievement in Engineering Mathematics.

Unexpected findings, particularly the association between teacher experience and slightly lower scores,
prompt theories regarding the complexities of teaching methodologies or variations in classroom
dynamics that might influence student performance [32]. The limitations of the study, such as potential
unmeasured variables or constraints in data collection, might have influenced the robustness of the
results. However, the methodological rigor of the multilevel modeling and the substantial sample size
enhance the study's reliability.

The findings have implications for educational practice and policy [33]. They underscore the importance
of tailored support strategies for students based on academic backgrounds and the significance of teacher
experience in influencing student performance. Future research could explore these relationships more
deeply, considering potential alternative explanations or interpretations to further enrich our
understanding of factors impacting student achievement in Mathematics.
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5. Conclusion

The investigation into factors influencing student performance in Engineering Mathematics at the
university level yielded significant insights into the complex interplay of determinants affecting academic
achievement. The study highlighted the differential impact of various factors, notably program of study,
sex, WASSCE Elective Mathematics scores, and teacher experience, on student performance. Particularly,
the relevance of WASSCE Elective Mathematics as a prerequisite emerged as a significant predictor,
underscoring its influence on Engineering Mathematics scores.

The study's outcomes significantly contribute to the field of Mathematics education by emphasizing the
multifaceted nature of factors affecting academic performance. By bridging gaps in the literature, the
research underscores the importance of considering both academic prerequisites and contextual factors
in predicting and supporting student success in Mathematics.

Unexpected findings, like the association between teacher experience and student scores, prompt
theories regarding potential teaching methodologies or classroom dynamics influencing student
outcomes. However, limitations such as unmeasured variables might have impacted the results, although

the methodological rigor and substantial sample size enhance the study's reliability.
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5. Prioritization of factors that influence student participation in Massive Open Online

Courses; a Best-Worst Approach

Abstract: The study sought to rank seventeen (17) factors (sub-factors/sub-criteria) that influence MOOC
usage by students. MOOQOCs are massive open online courses. The 17 sub-factors were placed in four
(4) groups (main factors/criteria) namely learner attributes, course characteristics, social factors, and
technological factors. The 17 sub-factors are academic skills and abilities, prior experience, time,
motivation, attitude, economic, computer self-efficacy, feedback, course quality, course difficulty,
accessibility, social presence, social support, interactivity, internet access, internet quality, and
platform quality. The ranking was done using the Best Worst Method (BWM), a multi-criteria
decision-making technique. A BWM questionnaire was developed based on the main and sub-factors.
Ten domain experts were identified and chosen for the completion of the questionnaire. The domain
experts were mostly from academia. They have in-depth knowledge of student experiences with
MOOCs and other Open Educational Resources (OERs). The responses from the questionnaire were
analyzed with the BWM Solver. The 4 main factors or criteria were ranked first, followed by the
ranking of the 19 sub-factors or sub-criteria. Internet access was found to have the highest influence
on student participation in MOOCs while course difficulty was found to have the least influence. The
results are presented and discussed.

Keywords: Best Worst Method, MCDM, xMOOC, cMOOC, MOOC usage factors, multi-criteria decision
making

119



1.0 Introduction

MOOCs are Massive Open Online Courses (Jordan, 2015). MOQOCs are open to anyone who is interested
in enrolling from any part of the world, and has internet connectivity. There are two main types of MOOCs;
the xMOOC and the cMOOC (Rodriguez, 2012). The xMOOC is more popular than the cMOOC, although
the earliest MOOCs were considered cMOQCs (Baturay, 2015). The xMOOC or extended MOOC uses the
traditional pedagogical model of teaching, thus it is typically teacher-centered (Baturay, 2015). It typically
consists of video lectures delivered asynchronously, downloadable text files, online chat platforms,
quizzes/tests, and other online teaching and learning resources. The video lectures are delivered by
lecturers from the university that provides the course (Baturay, 2015). The cMOOC uses the connectivist
pedagogical model. The connectivist model is based on a network of connections between learners who
interact via online discussion platforms on the MOOC site as well as social media platforms such as Twitter
and Facebook. The connectivist model is student-centered; the instructor simply serves as a moderator
(Moe, 2015).

MOOCs have traditionally been free; however, several MOOC providers are monetizing the courses (Shah,
2016). The “open” nature of MOOCs presupposes a free resource, thus students who enroll on a regular
MOOC would expect to not pay to get access to content but would expect to pay for a certificate upon
completion. MOOCs have traditionally been a free resource; thus, MOOC participation and completion
rates have been widely expected to be high. On the contrary, MOOC participation and completion rates
have been widely criticized (Porter, 2015). MOOQOCs have had dreadful completion rates from the onset
(Newton, 2020). Completion rates among the big MOOC provider brands such as Harvard, MIT, and
Stanford are very low; around 20% (Newton, 2020).

Newton (2020) wrote extensively on the disheartening news about MOOCs in an online article. Newton
(2020) stated that MOOCs were initially seen as the phenomenon that would upend everything in higher
education, but unfortunately, MOOCs have been a disappointment. This disappointment is mainly
because of the low completion rates that have been recorded. Many people believe that if there was a
way to get the MOOC completion rates up, their pathway will change (Newton, 2020). The article suggests
that MOOC participants who are determined to complete will do so; motivated students will eventually
complete the course.

MOOC completion rate has been a controversial topic (Fianu et al., 2020). Most writers have defined
MOOC completion as performing all the tasks necessary to earn a student a certificate. Some MOOC
researchers have argued that MOOC completion rates should not be treated as “raw” percentages
because people enroll on MOOCs for different reasons (Fianu et al., 2020). Some people may enroll on
MOOCs just to browse the course to study the structure and content; others may enroll to satisfy their
curiosity, while others may enroll to connect with people from different parts of the world (Zheng et al.,
2015). Despite the controversies surrounding MOOC completion rates, it is imperative that research is
conducted on the factors that influence MOOC participation, and subsequent completion. MOQOCs are
relevant in the domain of Open Educational Resources (OERs); thus, the extensive use of their resources
by participants will contribute significantly to bridge the knowledge gap across the globe.

This paper seeks to use the best worst method (BWM), a multi-criteria decision-making (MCDM)
technique to rank a set of factors that influence MOOC usage or participation by university students in
Ghana. While MCDM techniques have been applied in several e-learning studies, very few of these studies
used BWM. There is scanty literature on the use of BWM to rank MOOC usage factors.
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2.0 Literature Review

The literature review sought to identify factors that affect MOOC participation or use from the MOOC
literature. The factors that were identified are discussed in the subsequent sections. The factors have
been grouped into four (4) main factors and seventeen (17) sub-factors. The main factors or criteria are
as follows: learner attributes, course characteristics, social factors, and technological factors.

2.1 Learner Attributes

These are individual characteristics of students/learners who want to enroll on MOOCs and use the MOOC
resources. The sub-factors comprise the following:

2.1.1 Academic skills and abilities

Aldowah et al. (2020) conducted a study on factors affecting student dropout rate in MOOCs using the
Decision-Making Trial and Evaluation Laboratory (DEMATEL) method, a multiple-criteria decision-making
method. Their study showed that student academic skills and abilities directly influenced MOOC dropout
rates. Alemayehu & Chen (2021) conducted a review of MOOC-related publications in selected SSCI
indexed journals from 2014 to 2020. The findings of their study showed that student academic skills and
abilities directly influenced student engagement with MOOCs. Semenova & Rudakova (2016) conducted
a study on MOOC uptake barriers using administrative data from the Coursera platform. Their research
report showed that academic skills and abilities had a significant influence on MOOC usage.

2.1.2 Prior experience

Prior experience refers to previous experience with MOOCs and other online learning platforms. Studies
conducted by Aldowah et al. (2020), Alemayehu & Chen (2021), and Semenova & Rudakova (2016)
showed that prior experience influenced MOOC usage. Prior experience was found to be a predictor of
MOOC retention and achievement in a study conducted by Greene et al. (2015)
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2.1.3 Time

Time refers to the amount of time available to the student to use MOOCs. Studies conducted by Aldowah
et al. (2020) and Greene et al. (2015) showed that time had a significant influence on MOOC participation.
Vu et al. (2015) also found time to directly influence MOOC participation. Vu et al. (2015) used a social
learning framework in their study.

2.1.4 Attitude

Attitude is a settled way of thinking or feeling about the use of MOOCs. Attitude has a direct influence on
MOOC participation (Alemayehu & Chen, 2021).

2.1.5 Motivation

Motivation refers to internal and external drives for the student to use MOOCs. Motivation has a direct
influence on MOOC participation (Alemayehu & Chen, 2021; Aldowah et al., 2020).

2.1.6 Economic

The economic factor refers to monetary issues related to the use of MOOCs. The economic factor has a
direct influence on MOOC participation (Alemayehu & Chen, 2021).

2.1.7 Computer self-efficacy

Computer self-efficacy refers to the ability of a student to use a personal computer, smartphone, or tablet.
A study conducted by Gomez-Zermeno & Aleman de La Garza (2016) on MOOC dropout and retention
rates shows that computer self-efficacy influences MOOC participation. A similar study conducted by
Fianu et al. (2018) showed that computer self-efficacy has a direct significant influence on MOOC usage
intention.

2.2 Course Characteristics

These are specific attributes of the MOOC course. The sub-factors comprise the following:

2.2.1 Feedback

Feedback refers to the feedback a student receives on progress made, as well as responses to questions
they ask. Feedback has a direct influence on MOQOC participation (Alemayehu & Chen, 2021; Aldowah et
al., 2020).

2.2.2 Course quality
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Course quality refers to the quality of course design which includes instructional quality, structure, and
content. The quality of the MOOC course has a direct influence on MOOC participation (Alemayehu &
Chen, 2021). Instructional quality has a direct significant influence on MOOC usage (Fianu et al., 2018).

2.2.3 Course difficulty

Course difficulty refers to the ease with which a student is able to understand the course content and
make progress. Course difficulty has a direct influence on MOQOC participation (Aldowah et al., 2020).

2.2.4 Accessibility

Accessibility refers to the ease at which students are able to access the MOOC site either via app or web.
Nanda et al. (2021) used topic modelling and qualitative analysis in a MOOC study. The feedback from
the learners showed that accessibility to the MOOC sites greatly influenced participation.

2.3 Social Factors

These are factors that pertain to instructors, fellow students, friends, and family. The sub-factors
comprise the following:

2.3.1 Social presence

Social presence refers to the feeling of social acceptance during a MOOC course. Social presence
influences MOOC usage (Aldowah et al., 2020). Social presence facilitates MOOC usage intentions
(Eriksson et al., 2017).

2.3.2 Social support

Social support refers to support from friends, family, teachers, and instructors regarding the use of
MOOCs. Social support facilitates MOOC usage and participation continuance (Aldowah et al., 2020;
Eriksson et al., 2017)
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2.3.3 Interaction

Interaction is social exchange between the student and instructors, as well as other students. Interactivity
on the MOOC sites enhances student usage of MOOCs. Interactivity has a positive influence on MOOC
usage (Aldowah et al., 2020).

2.4 Technological Factors

Refers to technology-related factors that influence MOOC usage. The sub-factors comprise the following:

2.4.1 Internet access

Refers to access to basic internet services. A mixed methods study conducted by Fianu et al. (2020) in
selected Ghanaian universities showed that internet access has a positive direct influence on MOOC
usage.

2.4.2 Internet quality

Refers to the quality of the internet service. The quality of the internet service has a positive direct
influence on MOOC usage (Fianu et al., 2020).

2.4.3 Platform quality

Refers to the overall quality of the MOOC platform (web or app) hosting the course. Platform quality has
a direct influence on MOOC usage. Good quality platforms facilitate MOOC usage and vice versa (Nanda
et al., 2021).

3.0 Best Worst Method, a Multi-Criteria Decision-Making Technique

A system may consist of a collection of factors that influence the performance of the system. In such a
system, it becomes necessary to rank these factors based on their influence on the system performance
by developing a model (Yazdani-Chamzini et al., 2013). Multi-Criteria Decision-Making (MCDM)
techniques are useful in modelling these factors (Seuring, 2013). MCDM techniques have been applied in
various areas such as engineering, science, business operations, consumer behaviour, and technology
(Mardani et al., 2015). MCDM techniques use weight evaluation in the ranking of factors (Malek & Desai,
2019). There are several weight evaluation techniques such as Weighted Sum Method (WSM), Simple
Multi-Attribute Rating Technique (SMART), Weighted Aggregated Sum-Product Assessment (WASPS),
Multi-Objective Optimisation Ratio Analysis (MOORA), Fuzzy-Analytic Hierarchy Process (Fuzzy-AHP),
Simple Additive Weighting (SAW), and Weighted Product Method (WPM) (Malek & Desai, 2019).

The extant literature has touted the use of Fuzzy-AHP in solving MCDM problems; however, Fuzzy-AHP
produces a large number of pair-wise comparisons. The large number of comparisons causes
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inconsistencies in the pair-wise comparisons (Herrmann et al., 2014). To tackle the issue of complexity in
the Fuzzy-AHP technique, Jafar Rezaei developed a novel approach called the Best Worst Method (BWM)
in 2015 (Malek & Desai, 2019). The BWM produces less pair-wise comparisons and performs better than
Fuzzy-AHP because of the following advantages; consistency, minimum violation, total deviation and
conformity (Rezaei, 2015). Mi et al. (2019) conducted an extensive survey on published articles using
BWM and validated its advantages as proposed by Jafar Rezaei.

BWM has been applied in several areas, for instance transportation (Duan et al., 2019; Khakdaman et al.,
2020), supply chain (Gupta et al., 2020; Seuring, 2013), technology (Van De Kaa et al., 2014), construction
(Yazdani-Chamzini et al., 2013), manufacturing (Herrmann et al., 2014; Malek & Desai, 2019), research
and development (R&D) (Salimi & Rezaei, 2018), airline operations (Rezaei et al., 2018), and consumer
decision making (Rezaei, 2015).

The 5-step procedure of BWM proposed by Rezaei (2015) is shown below (steps 2 to 4 are executed by
domain experts/respondents) (Gupta et al., 2020):

Step 1: Obtain an essential list of criteria
Step 2: Select best (B) and worst (W) for main and sub-criteria

Step 3: Using a scale of 1 to 9, each respondent produces pairwise comparison between best criterion B
over all the other criteria. This will result in vector Az = (a1, as,...... ,dBn)

Step 4: Using a scale of 1to 9, each respondent produces pairwise comparison of all the other criteria with
worst criterion (W). This will result in vector Aw = (aw1,aw,....... ,AWn)

Step 5: Obtain the optimized weights for all criteria (wi*, w2*, ........ , Wi'™)

That is, we obtain the weights of criteria so that the maximum absolute differences for all j can be
minimized for {| ws—agw;|,| wi—awww |}. The following minimax model will be obtained:

min max {| ws—asw; |,| wi —amww |}
Such that Zj wi=1,

wj 2> 0,for all (1)

Model (1) is transformed to a linear model as follows:
min &,

Such that

| ws—asw |< EY, for all j,

| Wy —awww |< E for all j,

2. W=l

wj 2 0, for all. (2)
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Model (2) can be solved to obtain optimal weights (wr*, w2*,........ , wn¥)and optimal value §L*.

We desire that the consistency of attribute comparisons ( fL*) be close to zero (0) (Rezaei, 2016).

The global weights of each criterion are the product of the local weights of both main and sub-criteria.
After the global weights are calculated, the overall score of each alternative is calculated with the additive
value function.

Vi= Zj:l Willi (3)

i is the index of any alternative

uiis the normalized score of alternative i with respect to criterion j. uycan be derived from
expressions (4) and (5). Expression (4) is used for positive criteria, while expression (5) is used
for negative criteria.

Xij
ui = for all j 4)

1

Xij

1
>l

where x; is the real score of alternative i with respect to criterion ;.

Ui

for all j %)

4.0 Methodology

The methodology used for the study is shown in Figure I. It consists of six stages. The first stage is a
comprehensive literature review to identify MOOC usage factors (barriers and enablers). The review
focused on studies that involved the investigation of factors or variables that influenced MOOC usage
intentions, MOOC usage, and MOOC usage continuance. Some of the studies investigated dropout rates
and the causes of dropout, while other studies investigated retention.
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Literature Review to identify MOOC
usage/participation enablers and barriers (sub-
factors or sub-criteria)

R

Grouping of sub-factors into main factors or
main criteria

Review of MCDM techniques and subsequent
selection of technique of choice (BWM)

___-—-"/

Development of BWM questionnaire

/

i

Selection of domain experts, group discussion
of the BWM questionnaire, and completion of
the questionnaire by domain experts

Analysis of the results using the BWM solver

v

Figure I: The Research Methodology

The second stage involved a review of the literature on MCDM techniques to identify the most appropriate
technique. BWM was chosen because of its advantages, as stated earlier. Additionally, BWM does not
require a large sample size.

The third stage involved the grouping of sub-factors into main factors or main criteria. There were 4 main
factors/criteria namely learner attributes, course characteristics, social factors, and technological factors.
The grouping is necessary because the BWM technique requires main criteria and sub-criteria for the
calculation of weights.

The fourth stage was BWM questionnaire development. The questionnaire was developed based on
Rezaei (2015). The first part of the questionnaire consisted of the selection of the best (most important)
and worst (least important) main criteria. This was followed by the ranking of the best main criterion
against the other criteria, and then the ranking of the worst main criterion against the other criteria. A 9-
point scale was used anchored between “equally important” and “absolutely more important”. The
procedure was repeated for all the sets of sub-criteria in each of the 4 groups. Table | shows the grouping
of the sub-criteria under each main criterion.

During the fifth stage, ten domain experts were identified and chosen for the completion of the
guestionnaire. The domain experts were mostly from academia. They have in-depth knowledge of student
experiences with MOOCs and other Open Educational Resources (OERs). Table Il shows the profile of the
experts. Ten experts were chosen because BWM does not require a large sample size. Other MCDM
studies have used similar number of experts/respondents/cases; for instance
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Table I: Grouping of sub-factors

Main Factor

Sub-factor

Reference

Academic skills and
abilities

(Aldowah et al., 2020), (Alemayehu & Chen, 2021), Semenova and
Rudakova (2016)

Prior experience

(Aldowah et al., 2020), (Alemayehu & Chen, 2021), (Greene et al.
2015), Semenova and Rudakova (2016)

Learner attributes | Time (Aldowah et al., 2020), (Greene et al. 2015), (Vu et al. 2015)
Motivation (Aldowah et al., 2020), (Alemayehu & Chen, 2021)
Attitude (Alemayehu & Chen, 2021)
Economic (Alemayehu & Chen, 2021)
Computer self-efficacy | Gomez-Zermeno and Aleman de La Garza (2016)
Feedback (Aldowah et al., 2020), (Alemayehu & Chen, 2021)

Course Course Quality (Alemayehu & Chen, 2021)
Characteristics Course difficulty (Aldowah et al., 2020)
Accessibility (Nanda et al., 2021)

Social presence (Aldowah et al., 2020), (Eriksson et al. 2017)

Social support (Aldowah et al., 2020), (Eriksson et al. 2017)

Social factors

Interaction (Aldowah et al., 2020)
(Nanda et al., 2021),

(Alemayehu & Chen, 2021)

Technological Internet access (Fianu et al., 2020).

factors Internet quality (Fianu et al., 2020).

Platform quality (Nanda et al., 2021)

Malek & Desai (2019) [5 experts], Gupta et al. (2020) [8 experts], and Khakdaman et al. (2020) [6 choice
tasks]. An online focus group meeting was held with the experts to discuss the questionnaire. The
guestionnaire was fine-tuned based on the feedback from the experts. The amended questionnaire was
set up in Google forms; subsequently, the link was sent to the experts for completion. The experts
completed the questionnaire accordingly. The questionnaire responses were exported to MS Excel and
subsequently analyzed. The researcher modified the original BWM Solver created by Jafar Rezaei (Rezaei,
2015) to suit the context of the study. The BWM Solver is an MS Excel file that has built-in functions that
automatically calculates the respective weights (local and global) of each criterion based on the responses
from the questionnaire. The Solver allows the researcher to populate the template with all the criteria,
select the best criteria, select the worst criteria, and input respondent rankings (as per the 1-9 scale). The
Solver calculates weights for one respondent at a time. Ten (10) Solver files were created for each
respondent. Figure Il and Figure lll are screenshots of the populated BWM Solver for one of the
respondents.
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Criteria Number = Criterion 1 Criterion 2 Criterion 3 Criterion 4

Names of Criteria |

[ selectthe Best

[Seiect e Worst [ SoaaIaasET]

Best to Others Learner attributes | Course Characteristics Social factors Technological
Learner attributes

Others to the
Worst
Learner attributes
Course
Social factors
Technological

Social factors

Weights Learner attributes | Course Characteristics Social factors Technological
0.673267327 0.118811881 0.04950495 0.158415842
[ Ksi® | 0277227723 |

Figure Il: Responses on the ranking of the 4 main criteria by a respondent using the BWM Solver

Criteria NUmDber = [ Criterion 1] Criterion 2] Criterion 3| Criterion 4| Criterion 5] Criterion 6] Criterion 7

Names of Criteria

[ selectthe Best

[ selectthe worst

Best to Others Academic Attitude [Motivation| Economic | Computer
Attitude

Others to the
Academic
Prior experience
Time
Attitude
Motivation
Economic
ComputerSE

Weights Academic Prior Time Attitude |Motivation| Economic | Computer
0.0962618 | 0.0359378 | 0.1123055 | 0.4626985 | 0.0962618 | 0.1123055 | 0.0842291
| Ksi* [ 0.2111343 |

Figure lll: Responses on the ranking of the 7 sub-criteria under Learning Attributes by a respondent (using
the BWM Solver)
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Table Il: Profile of Experts

Expert Gender | Position Area of Expertise Years of
Experience

Expert 1 Male Lecturer Information Systems 7
Expert 2 Male IT Support Staff Systems Analyst 12
Expert 3 Male Lecturer Leadership studies 5
Expert 4 Female | Lecturer Instructional technology/Learning science | 20
Expert 5 Male Professor IT 30
Expert 6 Female | Educator / mentor Physics >10
Expert 7 Senior Assistant

Male Librarian Library Science 31
Expert 8 Male Lecturer Management and economics 7
Expert 9 Male Assistant Lecturer Information science 8
Expert 10 | Male Assistant Lecturer E-learning 9

5.0 Results of Data Analysis

The initial task was the calculation of the respective weights of the main factors/criteria, viz. learner
attributes, course characteristics, social factors, and technological factors. Table Ill shows the results of
the calculations. Table Ill shows that regarding the main factors, “learner attributes” has the highest
average weight (0.369610821) for the 10 experts, while “social factors” has the lowest average weight
(0.150296518). “Technological factors” has the second highest average weight (0.266924358) while
“course characteristics” has the third highest average weight (0.213168303). This result means that the
group of experts are of the opinion that the “attributes of the learner” is the most important factor in the
usage of MOOCs, while the social factor is the least important. The BWM consistency ratio shows the
level of reliability of the output; the output of BWM is always consistent (Rezaei, 2015). The closer the
consistency ratio is to zero, the better (Rezaei, 2015). Table Ill shows that the output of Expert 3 is the
most reliable while that of Expert 2 is the least reliable. The average consistency ratio is 0.31, which is not
highly reliable, but consistent.

Table IV shows the final ranking of the sub-factors. The ranking is based on the value of the global weight;
the sub-factor with the highest global weight has a rank of 1, while the sub-factor with the lowest global
weight has a rank of 17. The table shows that internet access is the most important sub-factor (with a
rank of 1 and global weight 0.148009) while course difficulty is the least important sub-factor (with a rank
of 17 and global weight 0.025652). The top three most important sub-factors are internet access, attitude,
and course quality, while the three least important factors are social support, prior experience, and course
difficulty.
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Table lll: Weights and Consistency Ratios for Main Factors

Expert

Learner Course Technological Consistency Ratio
attributes Characteristics Social factors factors
Expert 1 | 0.673267327 | 0.118811881 0.04950495 0.158415842 0.211134285
Expert 2 | 0.149606299 | 0.070866142 0.62992126 0.149606299 0.417322835
Expert 3 | 0.204545455 | 0.204545455 0.113636364 0.477272727 0.136363636
Expert4 | 0.138436482 | 0.594462541 0.193811075 0.073289902 0.374592834
Expert 5 | 0.165738162 | 0.614206128 0.142061281 0.077994429 0.380222841
Expert 6 | 0.673076923 | 0.057692308 0.134615385 0.134615385 0.269230769
Expert 7 | 0.116071429 | 0.116071429 0.049107143 0.71875 0.325892857
Expert 8 | 0.126213592 | 0.126213592 0.097087379 0.650485437 0.359223301
Expert 9 | 0.724576271 | 0.11440678 0.046610169 0.11440678 0.305084746
Expert 10 | 0.724576271 | 0.11440678 0.046610169 0.11440678 0.36
Average | 0.369610821 | 0.213168303 0.150296518 0.266924358 0.31390681
Table IV: Final ranking of sub-factors
Main Factor Major weight Sub-factor Local weight Global weight | Rank
Academic skills 0.089016591 0.034876 14
and abilities
Prior experience 0.110581253 0.026441 16
Learner attributes Time 0.132477827 0.039993 12
0.369610821 Motivation 0.15037759 0.061604 8
Attitude 0.240955758 0.099098 2
Economic 0.105381206 0.037907 13
Computer self- 0.171209776 0.069693 5
efficacy
Feedback 0.165764136 0.047782 10
Course Course Quality 0.389222948 0.07795 3
Characteristics 0.213168303 Course difficulty 0.102277885 0.025652 17
Accessibility 0.342735031 0.061784 7
Social presence 0.264070621 0.068919 6
Social factors 0.150296518 Social support 0.243553519 0.034689 15
Interaction 0.492375859 0.046688 11
Technological Internet access 0.46428877 0.148009 1
factors 0.266924358 Internet quality 0.253509124 0.048826 9
Platform quality 0.282202106 0.070089 4

6.0 Discussion of the Results

As stated in the previous sections, “learner attributes” is the most important main factor, while the top
three most important sub-factors are internet access, attitude, and course quality. Celikbilek & Adiglizel
Tyl (2019) conducted a similar study using fuzzy DEMATEL and ANP. Their study had three (3) main
factors and nineteen (19) sub-factors. The main factors were technology, education, and e-learning.
Technology was found to be the most important main factor. This paper found “technological factors” to
be the second most important main factor. There is some consistency between this paper and the study
conducted by Celikbilek & Adiglizel Tlyli (2019) because technology emerges as an important factor in e-
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learning uptake. This paper found internet access to be the most important sub-factor; internet access is
a technological factor. Celikbilek & Adigiizel Tuyli (2019) state that in the current technological era where
most of the prestigious universities have online content delivered through videos, papers, online tests,
and online courses, technological factors have become indispensable in the e-learning ecosystem.
Another study conducted by Naveed et al. (2021) had four (4) main factors: technological, individual/user,
pedagogical, and social. The 4 main factors were further classified into thirteen (13) sub-factors. Naveed
et al. (2021) used a fuzzy AHP technique to prioritize the m-learning (mobile learning) adoption factors.
The technological factor was found to be the most important factor, followed by the individual/user
factor. The results of the study conducted by Naveed et al. (2021) are consistent with this paper because
this paper found learner attributes and technological factors to be the two most important factors.
“Technological facilitating conditions” was found to be the most important sub-factor/sub-criterion, while
individual self-efficacy was found to the second most important criterion. Naveed et al. (2021) stated that
technological factors are critical to m-learning, thus m-learning providers must put in resources to update
their infrastructure and provide the latest technology when implementing m-learning solutions. Hsieh
(2016) used MCDM to rank three (3) main criteria regarding MOOC adoption; higher education student’s
desires, online-learning technological functions, and online- education scholar’s considerations. The
results of their study showed that online-learning technological functions had the highest weight among
the 3 main factors.

Fianu et al. (2020) recommended the use of MOOCs in blended learning formats in tertiary institutes. In
their mixed methods study to identify MOOC uptake factors, functional internet access and teacher
motivation (among other factors) were identified as significant influencers of MOOC uptake. This paper
found internet access to be the most important sub-factor, while student attitude is the second most
important sub-factor. While blending face-to-face lectures with MOOCs may not be a typical blended
learning strategy, Fianu et al. (2020) argued that MOOCs can complement information students get from
face-to-face lectures. Regarding attitude, they reiterated the point that teacher motivation can change
students’ attitude towards MOOC uptake. University management must invest in infrastructure that will
facilitate the provision of quality internet access to students to promote e-learning. Regulators of internet
service providers (ISPs) should be effective and ensure that ISPs meet set Quality of Service (QoS) targets.
Appropriate sanctions should be applied if ISPs fail to provide quality service. ISPs must also endeavor to
extend their services to new areas that need internet services. As teacher motivation is an important
factor in MOOC uptake, teachers/lecturers should do their best to encourage students to use MOOCs as
a source of educational content to complement the traditional sources of educational content.

Course quality and platform quality were the third and fourth most important sub-factors respectively.
This result implies that MOOC providers must ensure that the courses are well designed with
pedagogically sound content. The MOOC platforms should also be reliable (no downtime), easy to
navigate, have fast-loading websites, quality graphics, and fast downloads. Computer self-efficacy is the
fifth most important sub-factor. The importance of computer self-efficacy shows that universities must
support students with training regarding computer literacy. Universities can setup computer literacy
courses at the entry level to improve computer self-efficacy of students.

While all the factors considered in the study are important, university management and lecturers may
want to focus their efforts and resources on the most important factors, while taking the other factors
into consideration.
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7.0 Conclusion

The results of the study are consistent with similar studies that used MCDM techniques to prioritize e-
learning uptake factors, including MOOCs. The five most important factors are internet access, attitude,
course quality, platform quality, and computer self-efficacy. University management must invest in
infrastructure that will facilitate the provision of quality internet access to students to promote e-learning.
Regulators of internet service providers (ISPs) should be effective and ensure that ISPs meet set Quality
of Service (QoS) targets. Appropriate sanctions should be applied if ISPs fail to provide quality service.
ISPs must also endeavor to extend their services to new areas that need internet services.
Teachers/lecturers should do their best to encourage students to use MOOCs as a source of educational
content to complement the traditional sources of educational content. MOOC providers must ensure that
the courses are well designed with pedagogically sound content. The MOOC platforms should also be
reliable (no downtime), easy to navigate, have fast-loading websites, quality graphics, and fast downloads.
Universities should have computer literacy courses at the entry level to improve computer self-efficacy of
students. University management and lecturers may want to focus their efforts and resources on the
most important factors, while taking the other factors into consideration.

8.0 Directions for future research

The study can be expanded with additional sub-factors. Additionally, other MCDM techniques such as
fuzzy AHP can be employed to prioritize the MOOC uptake factors.

9.0 Limitations of the study

The study was limited to 17 sub-factors. There could be more factors regarding MOOC uptake.
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