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Abstract: Due to the novelty of the smart education phenomenon, a quantitative investigation of
the variables that will influence the implementation of ‘smart education’ was needed. Therefore,
based on a probability simple random survey of 349 Grenadian employees from tertiary institutions
in the education industry, the influence of leadership and human resource capacities on smart
education were investigated. Results produced from SPSS analysis software and Smart PLS revealed
that leadership and human resources capacities have sufficient confidence to have a significant
influence on smart education, producing a positive association with ‘smart education.’ However, this
relationship is positively moderated by additional investments, such as infrastructural innovation.
These findings enrich the current literature on smart education (SE) by increasing knowledge of the
phenomenon through the lenses of the Actor-Network Theory and Technology Adoption Model.
Accordingly, policymakers should bear these findings in mind when developing holistic strategies to
guide SE’s successful enactment.

Keywords: smart education (SE); human resources capacity (HRC); leadership capacity (LC);
technology-enhanced learning (TEL)

1. Introduction

The advent of the Internet Age or the Fourth Industrial Revolution (4.0) has deepened
humans’ experience of the world by instant connections [1] to things (Internet of Things)
such as vehicles and home appliances [1,2]. This technological age is the initiator of an
era, coined ‘smart,’ that has resulted in a paradigm shift [3,4]. Due to this new paradigm
shift represented in the establishment of modern technologies [3], there has been an en-
couragement of sectors to accommodate these changes in policies that enable sustainable
development and economic growth [5]. Thus, triggering the development of concepts such
as ‘Smart Planet’ [3], ‘Smart City’ [6], and ‘Smart Government’ [1,7–9]. One of the most
recent ‘smartness’ phenomena is that of ‘Smart Education’ (SE) [10–16].

The emerging concept of smart education (SE) is among supplementary evolving
educational concepts such as smart learning, smart learning environment, smart classroom,
and smart universities. A review of literature has shown that SE has been under scrutiny
by some researchers such as [4,10,13,16]. However, the number of studies produced is
quite limited, and the development of a formal definition for SE is still uncertain. Despite
these shortcomings related to the SE phenomenon, the later mentioned researchers agreed
with [17] that SE can refer to ‘smart technologies’ that create intelligent environments
that are stimulated by ‘smart pedagogies’ so that personalized learning services can be
used to empower learners. Examples of smart pedagogies will be virtual and augmented
reality, robot learning, Learning Management Systems (LMS), flip classrooms, and the
incorporation of Artificial Intelligence (AI). From this definition, three dimensions are
evident. They are smart pedagogies, smart environments, and smart learners. Although
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there has been a steady increase in the number of published SE articles between 2016 and
2018 [18], the studies’ focus was on evaluating the learning environment [19].

In the meantime, the digital generation continues to impose new requirements and
expectations of their training [15]; thus, inspiring educational institutions to transform digi-
tally. This means the general dictum of SE has been occupying meaning in global education
and is already trending in countries such as Malaysia, Singapore, Australia, South Korea,
Finland, and The United Arab Emirates (UAE) [17]. For example, since 2006, Singapore
has implemented the Intelligent Nation (iN2015) Master Plan, which aims at encouraging
technology-supported education in eight schools. Similarly, Australia has collaborated with
the tech giant IBM to design an education system that is smart and student-centric. These
SE projects have proven to be imperative because they foster a learning environment that
is learner-centric, content-accessible, and ubiquitous. Consequently, creating employees
that have harnessed the knowledge and skills needed to function in the society of the 21st
century [4]. The SE phenomenon supports that innovation in education creates value in the
improvement of learning outcomes and the provision of quality education by enhancing
equity in access to education [20,21].

For the implementation of SE to occur, several crucial factors must be combined to
make this venture a success. Ref. [3], listed hard smartness (ICT infrastructure) and soft
smartness (human agency, social structure, and organization) as critical investments in
technology adoption in the service industry. Most salient to soft smartness are the compo-
nents of human capital and leadership. In adopting technological innovation, the phrase
‘smart leadership’ was used to describe leaders who incorporate others in the cocreation of
vision and goals to harness collective wisdom and discipline to cocreate a ‘smart future’ [8].
Likewise, ‘smart people’ who are educated and trained while maintaining an elevated
level of employee satisfaction and motivation are also crucial for technology adoption [3,8],
confirm that smartness adoption depends mostly on leadership and a workforce that is
skilled and knowledgeable. Despite the dire need for leadership and human resources
capacities in the adoption of new technology, the impact of additional investments, such as
infrastructural innovation, must also occupy prominence in this venture.

In recognizing the importance of leadership and human resources capacities in tech-
nology adoption, the existing literature on SE was revised to garner some understanding
of the roles both variables adopt in SE’s implementation. However, the investigation
resulted in the conclusion that studies surrounding the SE phenomenon predominantly
focused on the design of the smart learning environment, learners’ perception of the smart
environment, and the development of smart pedagogies. Additionally, a review of one of
the lone [17] and [4] conceptual frameworks of the SE phenomenon revealed an omission
of leadership as a separate construct either within or external to the variables presented
in the model. The exclusion of the leadership variable terminates and emasculates the
role that leadership capacity (government, schools’ administration) performs in enacting
smart education. Additionally, the elimination of the leadership component gives the
impression that teachers are operating without formal direction. Even with the mention of
a ‘teacher’s presence’ in the framework, there seems to be a lack of information on how
the presence of the human resource interacts with other dimensions highlighted in the
framework [4]. Moreover, the implementation of smart education depends not only on the
teacher; but hinges on the support of other employees such as the technical workers or the
ministerial staff.

A holistic approach to the implementation of SE will be to identify and determine the
influence of leadership and human resources capacities as well as additional investments.
Doing this will provide further impetus to SE’s practicality. Therefore, the study intends
to present a platform that will add new knowledge to the SE phenomenon by validating
that leadership, human resources capacity, and the moderating variable of additional
investment are significant contributors to SE’s implementation. Firstly, the study will
develop dimensions to measure leadership and human resources capacities. Secondly, the
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influence of each soft smartness variable on SE’s ecosystem will be assessed through a
moderated scope.

The Actor-Network Theory (ANT), which delineates that a set of actors, specifically
people and things, can influence action to facilitate relationships in a phenomenon’s
ecosystem [22], will be used to buttress the conceptualized presence and participation
of leadership and human resources as main variables in the implementation of SE. On
the other hand, the basic premise of the Technology Adoption Model (TAM) will be used
to assess employees’ perception of the usefulness or influence of leadership and human
resources capacities in SE’s implementation. This quantitative study is reported within the
limitation that results reported in this paper can be flawed due to sampling error derivative
from the small sample size; but at the same time desires to add substantial knowledge to
the extant literature on the SE phenomenon.

2. Literature Review and Hypotheses
2.1. Smart Education’s Background

There has been a plethora of names or phrases used to describe the phase of technology
use in education as it gains more prominence. At one point in time and still used in many
studies, technology enhanced learning (TEL) was used to describe the implementation
and utilization of technology to help learners learn. It focused on the use of media or
tools to access learning content so that learners can communicate their inquiry through
collaboration. With the development of mobile phones, TEL took on a new paradigm that
encouraged the mobility of the learner, in contrast to its previous static traditional format.
Additional advances ushered in an era of ubiquitous learning which incorporated smart
devices and intelligent technologies to emphasize learning that can take place anytime and
anywhere, subtracting the limitation of time, location or environments. Hence the increased
use, discussions, and research surrounding the word ‘smart’ as it relates to education [18].

According to [14], the educational research community is now routinely using the
word ‘smart’ in many terminologies such as Smart Education, Smart University, Smart
Learning, and Smart Learning Environment. The International Association of Smart
Learning (IASLE) has considered the previously mentioned terminologies as emerging
areas in education. Additionally, the use of the word ‘smart’ can connote different meanings
in each instance. For example, ‘smart’ in smart education refers to intelligent, personalized,
and adaptive; learner refers to wisdom and intelligence, and educational technology refers
to achieving its purpose effectively and efficiently. Additionally, ‘smart’ in hardware
denotes portable and affordable smart small devices, and the educational environment
speaks of appealing, intellectual, and accessible. However, in the Republic of Korea, the
smart in education refers to Self-directed, Motivated, Adaptive, Resource-enriched, and
Technology-embedded Education [23].

Studies conducted by [4] brought much-desired clarity to the understanding of the
smartness phenomenon in education by the organization and conceptualization of smart
education into frameworks. The first framework proposed by [4] has three pivotal ele-
ments: the smart learning environment, smart pedagogy [24], and the smart learner. In
a corresponding study, [17] revised the conceptual framework, including the teachers’
and technology’s presence (see Appendix A for Frameworks). This revamped model was
renamed smart pedagogy to reflect the ‘technology’ presence and the smart learning envi-
ronment to the ‘teacher’s presence.’ Therefore, the frameworks created an umbrella that
housed three components that traditionally stood on their own to a centralized construct
coined SE.

Additionally, the framework conceptualized under SE has been developed to mod-
ernize the education system so that students, along with educators and administrators,
can be engaged and empowered appropriately [18,25]. Nevertheless, few papers can be
found on the theorized SE concept, and those that address SE do so from a theoretical
perspective. There was a period of four years from the oldest (2012) published paper to the
second oldest (2016). As time passes, there is a growing number of papers published on
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the subject, noting the papers published in 2019 refer only to the first nine months. In so
doing, since there is no formal definition for SE, much remains to be researched [26].

Given the dimensions noted by [4,17], it has been observed that there is mounting liter-
ature presented on the smart learning environment (SLE) and smart pedagogy dimensions.
The reviewed literature focused on the historical background of the SLE, environment’s
design, the technology available, the pedagogy applied, students’ behavior, and perception
towards such an environment [19,26]. Firstly, a brief synopsis of the historical backdrop of
SLE shows that it began in the 20th century in Educational Psychology with behavioral
psychologists who used conditioning to explain behavioral adaptation. The outcome was
the development of a learning system that used a mechanical device to store learning man-
agement tools. Another learning system was Computer Assisted Instruction which was
developed when computers came on the scene in the 1950s. Following were systems such
as Computer Managed Instruction, Instructional Television Fixed Service, and Distance
Learning [27]. Presently, there are novel learning management systems such as Exxcess and
Moodle and smart pedagogies such as flip classrooms, virtual classrooms, robot learning,
and augmented reality [4].

Secondly, present-day SLE studies provide practical and useful information on how
technology selection can transform courses, technology in education can determine learning
styles, and technology can transform a school’s environment [26]. For example, in a
study conducted by [28], the intelligent selection of courses for pedagogies in SE was
assessed in-depth. This study showed that choosing the accurate courses for the correct
pedagogy greatly influenced students’ learning. For example, science courses may merge
better with the augmented reality pedagogy that allowed students to perform simulations.
Regarding the use of smart pedagogy to determine learning styles, one study conducted
by [29] showed how smart education could be created by including artificial intelligence to
determine students’ learning styles. Here the study focused primarily on student learning
and achievement via the SLE. Additionally, [30] illustrated how IoT could be suitably
designed and used within a smart school environment. Finally, [31] studied the smart
learning environment by assessing educational programs and resources’ lifecycle.

A more recent study conducted by [32] on SE observed the entire conversion of
university education from face-to-face lectures to online platforms during the COVID-19
pandemic among computing and engineering students in the United States by assessing
the effectiveness of both styles. It was concluded that technology use is less likely a barrier
to instruction. The result allowed the authors to conclude a discussion on the challenges
and opportunities derived from online education. Similarly, the reflection presented by [25]
scrutinized the use of online education in the COVID-19 crisis through the lens of four
pillars that were policy-making, access to resources, training opportunities, and ongoing
evaluation and monitoring. The use of the four pillars allowed the author to discuss the
threats and opportunities of online learning during the COVID-19 crisis.

However, the following recent studies made some attempt to incorporate an assess-
ment on the influence of leadership or either human resources (teachers) in the implemen-
tation of SE, especially during the COVID-19 pandemic. For example, [33], in their book
chapter, reviewed and suggested that education that is online expands access to college,
especially among adults with multiple responsibilities. However, they noted that the online
delivery format could impose new challenges to effective teaching and learning. Therefore,
the authors discussed several useful practices such as student counseling and professional
development of faculty that can support students in the delivery of online courses. Schol-
ars [34] made a resounding plea for sustainable leadership as a means of implementing
digital technologies during the course of the COVID-19 pandemic, and [35] assessed teach-
ers’ perspectives of the use of online learning in the context of Italy. Finally, [36] presented
a research article that primarily focused on online workshops in architectural education in
teaching emergency design for students and faculty.

It is evident that among the studies conducted, an in-depth analysis of the manage-
ment of the SE phenomenon has been seldom considered [37]. Additionally, the relation-
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ship/s that exist among the dimensions presented in the SE framework is uncertain [17].
Even as the representation of aspects of smart education and the major technological themes
and subthemes in the smart education domain were presented by [18], no references were
made of leadership and human resources capacities. Therefore, the critical gap presented
in the literature reviewed is the lack of information regarding the influence of external
variables such as leadership and human resources capacities in the implementation of SE.
Although SE is expected to produce learning outcomes such as deepened and extended
learning experience [24] because SE’s managerial aspects are lacking, this may affect suc-
cessful learning outcomes [38]. It is apparent that as employees become familiar with
the SE phenomenon and they seek to incorporate smart pedagogies in a smart learning
environment to create smart learners, they are faced with many unforeseen challenges.
Presently, the COVID-19 era produces a revolutionary period in education [32,34], where
educational institutions need to reinvent themselves and reshape the teaching and learning
process [34]. As a result, employees are faced with challenges such as lack of computer
competency [39], lack of a clear vision from leadership [34,39], and lack of training [34,40].
However, educational responses to the pandemic varied worldwide as infrastructure and
experience also varied from school to school [32].

Consequently, [41] proposed that vision and philosophy, professional learning, ICT
plan, infrastructure resources, and communication and partnership should be at the fore-
front of strategic planning of capacity building for technology in education, especially the
rapidly evolving research field of SE [18]. These challenges confirm the need for a holistic
approach to SE’s adoption that demonstrates the importance of leadership and human
resources as precursors to SE’s implementation. Without an intentional observation of
these precursors, there will be a continued hasty adoption of SE and a glaring persistence
of managerial catastrophes. Findings from the Republic of Korea show that SE should be
introduced in terms of goal and vision, objectives and system, mobile learning environ-
ment, and capacity-building and incentive strategies [23]. In alignment with the previous
statement, the main problem identified by this study is the holistic management of SE
through capacity building of leadership and human resources in the implementation of SE.
More specifically, building the capacity of leadership and human resources in a strategic
manner to benefit the holistic implementation of the SE phenomenon. This strategic imple-
mentation will require leadership and human resources to be smart in readiness, awareness,
and motivation. Therefore, to hone-in on the deficiency detected in the literature, this paper
aims to use the subsequent theories (Actor-Network Theory and Technology Adoption
Model) to support the claim for the inclusion of leadership and human resources capacities
as predecessors to SE’s enactment.

2.2. Theoretical Background: Actor-Network Theory

When considering the adoption of technology, theories such as the Technology Adop-
tion Model (TAM), Theory of Task-Technology Fit (TTF), and Actor-Network Theory [19,42]
have been utilized. However, to build a framework that incorporates the managerial aspects
into SE, the Actor-Network Theory will be used because of its broad uptake in technology
implementation in education [42,43]. Developed in the 1980s, the theory observes the
relationship between human and nonhuman objects within a given scenario [43]. ANT
postulates that a participatory nature is needed to adopt novel technology. Consequently,
“for any actor to act, many others must act as well” [44]. In other words, a multitude of
people (leadership and human resources) and things (additional investment and student
demographics) share actions that may be carried out intentionally or unintentionally. Ac-
tors can be individual or collective, human or nonhuman, capable of acting and interacting
to bring about their influence (heterogeneity) [44]. As such, ANT maintains a sociotechnical
stance as it affirms that humans and technology are equal actors in an ecosystem [3]. This
theory is used to buttress the paper’s claim that factors such as leadership capacity and
human resources capacities are pivotal variables in SE’s implementation.
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Fred Davis introduced the Technology Adoption Model (TAM) in 1986. It was tailored
explicitly to model users’ acceptance of information systems or technologies by explaining
the general determinants of computer acceptance that led to explaining users’ behavior
towards these technologies [19]. The basic TAM model tested two specific beliefs: Perceived
Usefulness and Perceived Ease of Use. Perceived Usefulness has been described as the
potential user’s belief that using a particular system will improve his/her actions. On
the other hand, Perceived Ease of Use was defined as the degree to which the potential
user expects the target system to be effortless. However, the general belief of a user in
regard to a system can be influenced by external variables in TAM [19]. For this paper,
leadership capacity and human resources capacity will be assessed as external variables
that can affect the implementation of the SE system. The belief of Perceived Usefulness
will evaluate employees’ perception of the influence of leadership and human resources
capacities on the implementation of SE. Therefore, TAM will be administered through a
novel arrangement of the variables being studied in this paper. Instead of the external
variables acting on the belief of Perceived Usefulness, the belief of Perceived Usefulness
will be acting on the external variables highlighted. In so doing, ANT and TAM are used to
offer the conceptual multiple moderated mediation models presented in Figures 1 and 2.
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2.3. Leadership and Smart Education

According to the ANT, the one factor that is pivotal to the enacting of a phenomenon
is leadership. This study aims not to assess the best leadership style that will best influence
SE’s implementation, but, rather, to develop leadership capacities. Therefore, leadership
capacity means “the broad-based, skillful participation in the work of leadership; and a way
of understanding sustainable school improvement” [45] (p.1). As with human resources
capacity, the dimensions of leadership capacity have been formulated using the same
Process and Content theories. This has been done to demonstrate what leadership should
possess when building the capacity of human resources as well as the areas they should
indoctrinate in human resources. Therefore, studies such as the adoption of e-government
in Dubai concluded that [leadership] has a significant, strong positive correlation to the
implementation of e-government [46].

Similarly, [47] emphasized visionary leadership as a necessary facet in smart gov-
ernment transformation. Therefore, leadership in smart transformation (1) creates an
avenue for articulating change (awareness), (2) the pace of transformation is understood
by stakeholders (motivation), and (3) sufficient preparation for efficient strategy execution
(readiness) is made [48]. Thus, the smart leader incorporates others in the cocreation of
vision by engaging and motivating people to cocreate a smart future [8].

Leadership support, whether at a macro (national) or meso (administrators) levels,
is crucial since they are the gatekeepers of innovative technology and pedagogical prac-
tices [49]. It is the leadership’s responsibility to focus on an institution’s future needs by
establishing strategic plans for technological innovation. Therefore, management needs
to align SE pedagogies with the department and university curriculum. Additionally,
motivation and incentives generation are also essential leadership tasks that will encour-
age human resources to accept and integrate technology in teaching [50]. Additionally, a
literature review shows that organizational culture is significant in influencing employees’
responses to change. In many cases, the leader of the organization has the role of embracing
change and developing strategies to persuade employees to overcome possible resistance
situations [34]. Accordingly, [34] suggested that leadership’s role and responsibility are
to be accountable for steering and managing employees towards achieving institutional
targets. A focus on leadership stresses a top-down approach for administrations to push
the integration of smart pedagogies into the university so that human resources have to
use the pedagogy for some processes. Institutions such as the University of Genova have
adopted this approach but with unsuccessful results. Other schools such as the Universitat
Osnabruck experienced success with the top-down approach. For some universities, a
bottom-up approach was pragmatic [50]. However, [3] confirm that it is leadership that
needs to create and ensure that innovation is being fostered within an environment. This
provides good stead to assess how employees perceive the influence of leadership capacity
in SE’s implementation. Therefore, the first hypothesis is proposed:

Hypothesis 1 (H1). Leadership capacity has a positive influence on smart education.

2.4. Human Resource and Smart Education

In line with the main premise of the ANT, it can be stated that one of the most im-
perative people that contribute to the formation of a phenomenon’s ecosystem is human
resources. For this paper, human resources capacity will be examined. Therefore, human
resources capacity building is “the development of knowledge, skills, empowerment, and
attitudes in individuals and groups of people relevant in design, development, manage-
ment, and maintenance of institutional and operational infrastructures and processes that
are locally meaningful” [51] (p. 4). This paper intends to look at the capacity of human
resources by firstly creating dimensions through using three prominent theories of moti-
vation. They are the Process Theories of motivation: Valence-Instrumentality Expectancy
Theory (awareness); Goal setting theory (readiness/knowledge); the Content Theory of
Motivator-Hygiene (Two-Factor) Theory (motivation). Studies have shown that these
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theories have a great impact on employee’s job satisfaction and work performance. The
presupposition for using these theories was to show that human resources that are built on
these capacities are more likely to perform or gravitate towards a new project, as has been
proven in ample research [52].

Consequently, the human resources prominence in ‘smartness’ initiatives are empha-
sized in areas such as e-government [46,53], smart tourism [3], and smart government [7].
For example, besides having actionable ICT facilities to bring smart governance into action,
the interaction of human skills [54], such as attitudes, motivations, and knowledge [6,55],
were cited as requirements. In separate studies, [46] and [53] evaluated the importance of
human resources capacity in e-government implementation in Kenya and The United Arab
Emirates. Results showed a strong positive association between human resources capacity
and the adoption of e-government.

Hence, many organizations spend considerable resources on building employees’
capacities [51,56]. Therefore, the nature and experience of the smart pedagogy used in SE
are more so determined by human resources (instructor and IT staff) than anyone else. Ac-
cordingly, human resources are seen as the arbitrators of whether students will participate
in SE activities or not. Institutions in developed countries have taken a bottom-up approach
to SE’s implementation, thus choosing the smart pedagogy based on the user’s demands
since users have a concrete will and request to use the selected pedagogy. The Technische
Universitat Braunsch Weig in Germany applied a bottom-up approach to implement LMS.
Other universities in Germany, such as Universat Osnabruck, employed the top-down
approach, whereas Leibniz Universitat Hannover applied an equal mixture of a bottom-up
and top-down approach [50]. Despite the approach, it remains that although technology in
education may enable change at an increased rate, transforming the classroom dramatically
depends on human resources knowledge, attitudes, and behaviors [49]. According to [3],
only in a relationship with human agency, social structure, and the organization does
technology fulfill functions. Therefore, the ultimate question is how do employees perceive
the influence of human resources capacity on SE’s implementation? Therefore, the second
(2) hypothesis is proposed:

Hypothesis 2 (H2). Human resources capacity has a positive influence on smart education.

2.5. Moderating Effect of Additional Investment

Referring to the understanding of the Actor-Network Theory, which delineates that
people and things collaborate to form a phenomenon, it can be said that in addition to
leadership and human resources, there are additional factors that can reduce or enhance
their impact on SE’s implementation. To fully experience technology’s benefits in education,
systems such as computer and software infrastructures must be available. Therefore,
tools and environment as a perceived barrier to technology adoption [57] is revealed
in lack of equipment/resources, classroom conditions and constraints, and IT technical
support [39,40]. Therefore, countries or administrations wishing to adopt educational,
technological platforms may fund or engage in strategic partnerships to help access the
best and appropriate innovative infrastructures.

Additionally, there needs to be strategic policy development that will identify hin-
drances that will affect HRC’s full impact in SE implementation. From this exploration,
appropriate investments that can combat these hindrances can be suitably crafted. Re-
searchers in other smartness concepts like smart cities highlighted several moderating
investment initiatives. They are policy development [7,20], smart strategic partnerships [58],
innovative infrastructure [3,58] and public sensitization [37] as investments that can ease
the burden of technology adoption. Therefore, the third hypothesis is proposed:

Hypothesis 3 (H3). Additional itemized investments in smart education will positively moderate
the effect of leadership and human resource.
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In summary, Figure 1 gives an overview of how the assigned variables are measured
and interact with each other. Figure 2 shows a moderated model, where leadership capacity
and human resources capacity are moderated by additional investment. Overall, the model
represents a sociotechnical ecosystem for SE’s efficient implementation.

3. Methodology
3.1. Data Collection and Sampling Procedures

This study adopted a quantitative approach that allowed for verification of the pro-
posed conceptual model. Several steps were used in data collection to meet the intended
purpose [59,60]. The Caribbean island of Grenada was selected because of convenience, and
it is among the developing small island nations making steady progress in e-government
adoption and e-participation [21]. Due to the SE phenomenon’s novelty and the lack of
literature in regard to leadership capacity and human resources capacity’s influence in
SE’s implementation, it was essential to develop a structured questionnaire. This ques-
tionnaire was required to be a tool that allowed employees to share their perception of
the influence of leadership, human resources capacities, and moderating variables in SE’s
implementation.

Additionally, the statements used in the questionnaire had to reflect a keen under-
standing of the culture and the status quo of technology in education as it relates to
Grenada. Specifically, the reference to SE in the questionnaire referred to employees’ under-
standing of Grenada’s current smart pedagogy implementation of Learning Management
Systems (LMS) such as Sakai, computer, tablet, and cellphone use in classrooms to access
e-books [61,62], virtual classrooms aided through Zoom or Google Hangouts, the use
of smart boards and e-books [63]. These are the many SE initiatives the government of
Grenada through the Ministry of Education started to implement in schools [6] prior to
COVID-19 and more rigorously with the COVID-19 pandemic’s occurrence.

Bearing in mind the survey’s intent, officials from Grenada’s Ministry of Education
(MOE) were approached to secure permission in executing the study’s methodology. There-
fore, two groups of 10 experts in education were recruited to research, develop a structured
questionnaire, and pilot test the survey. This was done to ensure the content validity of
the questionnaire instrument. Therefore, the experts will be able to review the items and
comment on whether the items cover a representative sample of the behavior domain. The
experts were chosen through the probability simple random sampling where The Chief of
Education in Grenada’s MOE provided a list of 50 experts qualified in the area of Education
Administration. To limit the chances of bias, the 50 experts’ names were first coded into
four-digit numerals, for example, 1111, 2222.

Probability of Selection = Sample Size/Population Size

These codes were written on small pieces of transparent papers, folded, and then
dropped into a raffle bag for random selection. Two raffle draws were performed where
the first raffle derived 10 experts (5 males; 5 females) for research and questionnaire devel-
opment. The second raffle derived another 10 experts (7 males; 3 females) for the question-
naire’s pilot testing. The probability of selection for Expert Group A was 2.0% (10/50 = 0.2);
whereas, the probability of selection for Expert Group B was 2.5% (10/40 = 0.25). The
randomly selected participants were contacted using email with a contract for terms of
participation attached. A follow-up phone call was done to inform experts of their se-
lection officially and to confirm their participation. All selected experts confirmed their
participation by returning the signed contract via email. The first group of experts (Expert
Group A) met for four weeks, with three 1 h sessions held per week. The first two weeks of
sessions were used to present research findings, while the other two weeks were used for
questionnaire development and confirmation of statements for variables’ Likert scale.

After an extensive literature review on technology in education, leadership, and
HR’s influence on ‘smartness’ phenomena such as e-government, the questionnaire was
finalized. For the variables of leadership and human resources capacities, the experts agreed
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on modifying the original statements from [46] study, which assessed human resources
capacity and top management as success factors in e-government’s implementation. These
statements were grouped into three dimensions which followed the Process Theories
of motivation: Valence-Instrumentality Expectancy Theory (Awareness); Goal setting
theory (readiness/knowledge). The statements for the dimension of motivation for both
leadership and human resources capacities followed the Content Theory of Motivator-
Hygiene (Two-Factor) Theory. The statements were only formed to assess the Motivator
aspect of the theory. It considered precisely facets outside of awareness and readiness, such
as recognition. The statements for the moderating variable were formulated mainly from
literature from [60,64,65].

The questionnaire was then pilot tested among the second group of experts (Expert
Group B) for two weeks with two 1 hour sessions per week. During the first week of testing,
the experts highlighted discrepancies with two statements from the variable additional
investment. With the refinement of these statements and agreement amongst both groups
of experts, the next step was engaged. Grenada’s Ministry of Education was once again
contacted to obtain authorization to distribute questionnaires via three of their social media
platforms (Facebook Page and Messenger, WhatsApp Group for principals and WhatsApp
Group for teachers). These platforms had a member base of teachers from primary, sec-
ondary, and tertiary institutions. The questionnaire was arranged in googleforms.com;
then, the URL was shared with senior staff at the Ministry of Education Grenada to upload
to their social media platform and email to members in their friends list. The senior staff
uploaded and emailed URL to contacts for three weeks. An excerpt of the questionnaire
used in this research is given in the following Table 1.

Table 1. Questionnaire excerpt.

Demographics

1. What is your gender?

2. What is your age?

3. What is your highest qualification level?

4. What is your nationality?

5. Which sector are you employed in?

Leadership Capacity: Awareness
Please show the extent to which awareness as a leadership capacity can influence the successful implementation of smart education. Answer on a
1 to 5 scale, where 1 strongly disagrees; 2 disagree, 3 neutral, 4 agree, 5 strongly agree

Leaders clarify the purpose for the adaptation of smart-education to employees. 1 2 3 4 5

Leaders create awareness for the urgent need of smart-education implementation.

Leaders create awareness of the progress of smart-education implementation.

Leaders provide the necessary information and opportunity to employees.

Leaders promote hiring skilled workers in ICT.

Leaders sensitize the public about smart educational initiatives

Human Resources Capacity: Knowledge
Please show the extent to which knowledge as a human resources capacity can influence the successful implementation of smart education. Answer
on a 1 to 5 scale, where 1 strongly disagrees; 2 disagree, 3 neutral, 4 agree, 5 strongly agree

Skills and knowledge gap analysis are done to ensure that all employees are ready for SE implementation. 1 2 3 4 5

Provide feedback on SE skills for improvement.

Adequate training for employees across the organization is provided.

Adequate training about SE and its concepts is provided to employees.

Online support, guidelines, and other informational material for employees are available.

Blended learning options are available for employees to improve current skills.

Work experience or participation in ICT training is encouraged.
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Taking advantage of a probability simple random sampling, a total of 600 respondents
were approached via the MOE’s three social media platforms. The respondents were
tertiary level educators who were faculty members, researchers, professors, or relevant
individuals with administrative responsibilities in one of the three tertiary institutions
located on the island. However, out of the 600 respondents approached, 355 questionnaires
were received and filled online, that is 59.2%. Out of 355 questionnaires, 349 were found
correct, making 98.3% fit to proceed to analysis. Out of 349 respondents, 32.3% were male,
and 67.7% were female. The highest age range of participants was 18–25 (31.3%) years.
Most respondents’ highest education level was an Associate Degree (35.4%). The majority
of the respondents were from the public sector. Table 2 provides further descriptive
information of the targeted sample. Therefore, a diverse and large enough sample enabled
this quantitative research design to allow for a moderation analysis and correlation testing
using SPSS analysis software and buttressed by Smart PLS analysis software.

Table 2. Demographic descriptive results of respondents.

Variables Frequency Percent

Gender
Female 113 32.3
Male 236 67.7

Age range
18–25 109 31.3
25–30 58 16.7
31–35 67 19.2
36–40 37 10.6
41–45 23 6.6
46–50 23 6.6
50+ 32 9.1

Qualification level
Associate degree 124 35.4

Bachelor 97 27.8
CoC 23 6.6

Diploma 23 6.6
Masters 72 20.7

PhD 11 3.0
Sector employed

Private 124 35.4
Public 175 50.0

Self-employment 51 14.5
Total 349 100.0

Note: CoC—Certificate of Completion.

3.2. Measures

According to [66], once the discussion of sampling and data collection has been
executed, the description of the standards used should be given. According to [67], a Likert
scale is a set of items made up of equal favorable and unfavorable statements concerning
respondents’ attitude to a specific object. All scale points for the statements under the
tenets of leadership, human resources, additional investment, and smart education were
labeled, ranging from 1 (strongly disagree) to 5 (strongly agree). The construct of leadership
capacity was measured by a five point Likert scale that asked respondents to rank their
response for the tenets of readiness, awareness, and motivation. Each leadership tenet had
at least 6–8 statements that respondents ranked based on the level of influence they believe
leadership will hold on the implementation of smart education.

Similarly, the construct of human resources was measured using a five point Likert
Scale for the tenets of awareness, knowledge, and motivation. Each tenet bore at least 7–9
statements that respondents ranked based on the influence they believe human resource
has on the implementation of smart education. The five statements for the variable of
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SE were developed to measure the components [4] outlined in their research article. The
moderating variable of additional investment was measured using five statements that the
first group of experts deduced from the literature.

3.3. Reliability and Validity Tests

The preliminary analysis conducted included several exploratory inquiries [60]. In
testing the internal consistency reliability of the Likert scale, the recommended test is to
calculate and report the Cronbach’s Alpha [67,68]. The Cronbach’s Alpha value usually
ranges between 0.00 and 1.00, with a range between 0.70 and 0.90 accepted for scientific
studies. Table 3 below provides an accepted Cronbach Alpha of above 0.70 for each of
the tenets of leadership and human resource capacities. Additionally, smart education
and additional investments provided acceptable Cronbach Alpha. The accepted Cronbach
Alpha demonstrates that the Likert scale is very reliable for regression modeling. After
these tests, the newly constructed variables for each variable were included in the regression
analysis. Additional analysis in the Smart PLS software confirms the reliability results
for the constructs assessed in this study. The results from Smart PLS are presented as an
excerpt in the Appendix A of this paper.

Table 3. Reliability test results for leadership capacity, human resources capacity, smart education, and additional investments.

Measured
Variables

Factor
Loadings

Cronbach’s
Alpha

Measured
Variables

Factor
Loadings

Cronbach’s
Alpha

Measured
Variables

Factor
Loadings

Cronbach’s
Alpha

Leadership: Awareness Human Resource: Awareness Smart Education

AL1 0.898

0.922

AH1 0.822

0.957

SE0 0.895

0.929

AL2 0.919 AH2 0.871 SE1 0.927

AL3 0.926 AH3 0.929 SE2 0.884

AL4 0.893 AH4 0.900 SE3 0.838

AL5 0.759 AH5 0.910 SE4 0.871

AL6 0.875 AH6 0.918

AH7 0.890

Leadership: Readiness Human Resource: Knowledge Additional Investments

R1 0.871

0.922

K1 0.903

0.961

AI1 0.894

0.959

R2 0.785 K2 0.895 AI2 0.937

R3 0.875 K3 0.927 AI3 0.940

R4 0.788 K4 0.926 AI4 0.935

R5 0.719 K5 0.910 AI5 0.925

R6 0.862 K6 0.918

R7 0.872 K7 0.827

Leadership: Motivation Human Resource: Motivation

ML1 0.886

0.950

MH1 0.868

0.972

ML3 0.922 MH3 0.929

ML4 0.867 MH4 0.928

ML5 0.821 MH5 0.938

ML6 0.872 MH6 0.915

ML7 0.857 MH7 0.941

MH8 0.867

Note. AL = awareness in leadership, RL = readiness in leadership, ML = motivation in leadership, AH = awareness in HR, KH = knowledge
in HR, MH = motivation in HR, SE = smart education, AI = additional investments.
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Other than content validity, internal validity was also assessed to estimate the degree
to which conclusions about the causes of relations are likely to be true. Especially given the
measures used, the research setting, and the research design as a whole. The Pearson corre-
lation test performed in SPSS showed significant operationalization for all the measures
examined in this study. An excerpt of the correlation test results for some of the variables,
such as the motivation and awareness tenets of leadership, is presented in the following
Tables 4 and 5. The Smart PLS software was then used to assess the construct validity of
the measures used in this research

Table 4. An excerpt of Pearson correlation validity test results (leadership awareness).

Statements AL1 AL2 AL3 AL4 AL5 AL6 AL7

AL1 1
AL2 0.797 ** 1
AL3 0.781 ** 0.850 ** 1
AL4 0.772 ** 0.773 ** 0.795 ** 1
AL5 0.570 ** 0.619 ** 0.635 ** 0.617 ** 1
AL6 0.699 ** 0.661 ** 0.722 ** 0.662 ** 0.607 ** 1
AL7 0.756 ** 0.702 ** 0.730 ** 0.698 ** 0.591 ** 0.669 ** 1

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

Table 5. An excerpt of Pearson correlation validity test results (leadership motivation).

Statements ML1 ML2 ML3 ML4 ML5 ML6

ML1 1
ML2 0.834 ** 1
ML3 0.749 ** 0.799 ** 1
ML4 0.674 ** 0.724 ** 0.679 ** 1
ML5 0.719 ** 0.749 ** 0.702 ** 0.683 ** 1
ML6 0.703 ** 0.731 ** 0.673 ** 0.701 ** 0.763 ** 1

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

4. Results
4.1. Hypotheses Testing

The study employed the analysis of variance (ANOVA) and Pearson’s correlation
methods in examining the relationships and differences among the variables presented.
ANOVA was used to test the differentially of the variables. In contrast, Pearson’s corre-
lation will assess the intensity of the relationship between the dependent variable (smart
education) and the independent variables (leadership and HR) [60]. Furthermore, linear
regression modeling predicts and confirms the value of the dependent variable (smart
education) and the independent variables (leadership and human resource). Smart PLS
was also used to buttress the results derived from SPSS through construct and hypothesis
testing and a graphical representation of the model fit.

4.2. Hypothesis 1

Hypothesis 1a (H1a). Leadership has a negative influence on smart education.

Hypothesis 1b (H1b). Leadership has a positive influence on smart education.

The first (1) hypothesis proposed that leadership has a positive influence on SE. An
ANOVA test shows in Table 6 the significance level or p-value of the one-way analysis is
p < 0.05. Implying that there are significant differences between the independent variable
of leadership and the dependent variable of SE resulted in F (3, 341) = 0.292, p < 0.05. Since
there is sufficient confidence, the rejection of the null hypothesis is recommended, and
the alternative accepted. The Pearson correlation test showed that leadership has a strong
positive relationship (r = 0.067) with SE (See Table 8).
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Table 6. One-way analysis of variance of leadership on smart education.

Source Df SS MS F p

Between Groups 3 0.114 0.038 0.292 0.031

Within Groups 341 23.648 0.131

Total 345 23.762
Note. df = degree of freedom, SS = sum of squares, MS = mean square. p ≤ 0.05.

4.3. Hypothesis 2

Hypothesis 2a (H2a). Human resource capacity has a negative influence on smart education.

Hypothesis 2b (H2b). Human resource capacity has a positive influence on smart education.

HR capacity positively influences SE was the second hypothesis proposed by this
research. The ANOVA test results presented in Table 7 indicate that there are significant
differences among HR, and SE, F (2, 346) = 0.198, p < 0.05. With enough confidence
achieved, the Null hypothesis will be rejected, and the Alternative hypothesis will be
accepted, which is HR will have a positive influence on SE. The correlation results for
prediction two (Table 8) show that HR has a weak positive (r = 0.019) association with SE.

Table 7. One-way analysis of variance of human resource on smart education.

Source df SS MS F p

Between groups 2 0.051 0.025 0.198 0.020
Within groups 343 23.801 0.128

Total 346 23.852
Note. df = degree of freedom, SS = sum of squares, MS = mean square. p ≤ 0.05.

Table 8. Pearson correlation result of leadership and human resource on smart education.

Variable Smart
Education

HR on Smart
Education

Leadership on
Smart Education

Smart education 1

HR on smart education 0.019 1

Leadership on smart education 0.067 −0.103 1

4.4. Hypothesis 3

Hypothesis 3a (H3a). Additional investment in smart education will negatively moderate the
effect of leadership and human resource.

Hypothesis 3b (H3b). Additional investment in smart education will positively moderate the
effect of leadership and human resource.

The third hypothesis proposed by this research is additional investments as a mod-
erating variable will positively moderate the influence of leadership and HR on SE. The
results of the ANOVA test presented in Table 9 show that there are no significant differences
among firstly, leadership, additional investments, and SE, F (3, 346) = 0.538, p > 0.05; and
secondly, HR, other investments, and SE. Since the confidence interval established in the
test is insufficient, the Null hypothesis, which states that further investments in SE will
negatively moderate the influence of L and HR on SE, will not be rejected. Additionally,
the correlation results show a strong negative (r = −0.057) relationship between investment
and SE (See Table 10).
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Table 9. One-way analysis of variance of investment moderating the effect of leadership and human
resource on smart education.

Source df SS MS F p

Between groups 3 0.733 0.244 0.538 0.657
Within groups 346 79.995 0.455

Total 349 80.728

Between groups 4 1.743 0.581 1.243 0.296
Within groups 340 84.121 0.467

Total 343 85.864
Note. df = degree of freedom, SS = sum of squares, MS = mean square. p ≤ 0.05.

Table 10. Pearson correlation results for investment moderating the effect of leadership and human
resources on smart education.

Variable Investment Smart Education

Investment 1 −0.057

Smart sducation −0.057 1

4.5. Regression Modeling

The overall model proved to be significant, with the independent and the dependent
variable accounting for R 39% of the variation (R = 0.397 a p = 0.030 b, F = 1.993, p < 0.05)
(see Table 11—model summary and Table 12—ANOVA), respectively. Specifically, the
ANOVA (F (12, 128) = 1.993, p > 0.05) results show that the regression model significantly
predicts the dependent variable (SE).

Table 11. Model summary of regression.

Model R R Square Adjusted R Square Std. Error of the Estimate

1 0.397 a 0.157 0.078 0.32150
Note. a Predictors: (Constant), Leadership, HR.

Table 12. ANOVA analysis of regression model’s summary.

Model Df SS MS F p

Regression 12 2.472 0.206 1.993 0.030 b

Residual 128 13.230 0.103
Total 140 15.702

Note. Dependent variable: SE, b Predictors: (Constant), Leadership, and HR.

From Table 13 below, it is observed that the overall model is significant with p < 0.05—
the model well-fits the data. Leadership tenets of readiness (re), awareness (AWE), mo-
tivation (Mo), human resource tenets of awareness (AHR), know (knowledge), MHR
(motivation), and other moderating variables such as age range demonstrated signifi-
cant relationships with SE with positive correlation coefficients. However, investment,
employment status, and gender showed insignificant relationships with SE.
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Table 13. Summary of regression coefficients’ result.

Model
Unstandardized

Coefficients
Standardized
Coefficients t Sig.

B Std. Error Beta

1

(Constant) 10.060 0.191 50.564 0.000
Re 0.030 0.058 0.082 0.524 0.040

AWE 0.017 0.074 0.050 0.235 0.038
Mo 0.031 0.064 0.091 0.481 0.003

AHR 0.095 0.039 0.320 20.432 0.002
Know 0.008 0.054 0.025 0.138 0.036
MHR 0.094 0.058 0.318 10.627 0.006

Gender −0.038 0.061 −0.053 −0.629 0.531
Age range −0.035 0.016 −0.205 −20.155 0.033

Employment status −0.019 0.022 −0.080 −0.869 0.387
Demographic 00.05 00.07 00.06 00.700 00.485
Investment 1 −0.073 0.020 −0.300 −30.605 0.000
Investment 2 0.020 0.028 0.060 0.710 0.048
Investment 3 0.030 0.035 0.071 0.843 0.401

Note. Dependent variable: SE. Leadership tenets: Re (readiness), AWE (awareness), Mo (motivation). HR Tenets:
AHR (awareness), know (knowledge), MHR (motivation).

4.6. Results Derived from Smart PLS

In an attempt to confirm the results derived in SPSS and provide the analysis from
an estimator that provides a partial least squares path modeling (PLS-PM) for the dataset,
the Smart PLS software was also used. This software was used to confirm the causal
relationships already denoted by the SPSS software. Measurement reliability, convergent
validity, and discriminant validity of the proposed measurement model were analyzed.
The reliability of measurement items was analyzed by the factor loading values, in which
higher values indicate that the construct’s shared variance is higher than the error variance.
The value for each measurement item in all the constructs was above the lower limit value
of 0.5. Convergent validity was measured based on the principles of construct reliability,
composite reliability, and AVE. Construct reliability is measured based on the values of α,
which needs to be above the average accepted value of 0.7. The sum of the loading values
should show higher composite reliability values, indicating a higher internal consistency,
and average variance extracted (AVE) needs to exceed the value of 0.5. In all cases, the
validity of the measurement model satisfies the required level, as indicated in Table A1 in
the Appendix A of this paper. Discriminant validity was finally evaluated to ensure that
model constructs are different from each other. Cross loading of the measurement items in
one construct needs to have a higher loading value than in any other construct. The bold
values in Tables A2 and A4 in the Appendix A show that the discriminant validity of the
measurement model is accepted.

The structural model was analyzed using Smart PLS to confirm that the hypothesized
relationships of the research model have structurally significant value. The Smart PLS
results showed that the hypotheses generated by this study were supported through sig-
nificant p-values of less than p < 0.010 for the moderating variable and p < 0.05 for the
relationships among the dependent and independent variables. The first hypothesis conno-
tated that leadership will positively influence SE. The p-value derived for this hypothesis
was significant at p = 0.000, with a path coefficient (PC) value from leadership to SE of
0.799. The second hypothesis established that human resources capacity would positively
influence SE. Significant p-values were also observed for the second hypothesis at p = 0.000
with a path coefficient of 0.244. The final hypothesis established by this study is additional
investment will positively moderate the influence of leadership and human resources
capacities on SE. The results derived from Smart PLS also confirmed that the hypothesis
could be held to be true at a moderation interaction of p-value of 0.072 (PC = 0.053) for
human resources capacity and a p-value of 0.082 (PC = −0.062) for leadership capacity.
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However, in the case of leadership, the hypothesis will be rejected because the PC = −0.062.
Since the Smart PLS is deemed more statistically reliable, the study will conclude that the
findings from Smart PLS will be closer to the truth for hypothesis three. Table 14 presents
further features of the construct of structural model and results for hypothesis testing for
this study.

Table 14. Construct of structural model and hypothesis testing.

Constructs and Hypotheses Coef. M t-Value p-Value

Leadership capacity -> smart education 0.799 0.011 79.711 0.000
HRC -> smart education 0.244 0.046 12.282 0.000
Investment -> smart edu. −0.137 0.083 1.650 0.100

HRC-Inv-SmaEdu -> smart edu. 0.053 0.029 1.802 0.072
LC-Inv-SmaEdu. -> smart edu. −0.062 0.035 1.745 0.082

Notes: HRC—human resources capacity, LC—leadership capacity, Inv—investment, Coef—coefficient, M—mean.

In diagraming, the variables of this study in Smart PLS were operationalized through
a reflective measurement model. The ovals represent the latent variables of leadership
capacity, human resources capacity, smart education, and additional investments; whereas
the connected rectangles represent their indicators. In the case of leadership capacity, the
tenets of awareness, motivation, and readiness were each measured by two indicators.
Likewise, the human resources capacity tenets of motivation, knowledge, and awareness
were measured by two indicators. Altogether, each independent variable was measured
by 12 indicators, six for each. The latent moderating variable of investment and the latent
dependent variable of SE were measured using five indicators. Therefore, to obtain consis-
tent estimates, the reflective measurement model was estimated by PLS. After selecting
the best indicators for the latent variables, the model fit was tested at 81.8% variance on
the dependent variable. Thus, showing an acceptable model fit. The graphical coefficient
pathway for the model fit is presented in Figure 3.
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5. Discussion

Education has been viewed by many as a pivotal investment that can nurture tremen-
dous benefits for society’s sustainable development [34]. The use of technology to enhance
the performance and connectivity of things such as cars or a simple wristwatch has fash-
ioned a smartness era. This smartness era has moved education away from its traditional
methods of delivery into a connected, flexible smart one [34], thus giving rise to the phe-
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nomenon of smart education. The incorporation of smart technology in the education
field has left several unanswered questions despite countless studies and specifically the
proposal of a conceptual framework for SE. For example: How can leadership and HR
influence the implementation of smart education? What are the leadership and HR capacity
needed to implement smart education successfully? Therefore, this is one of the first
studies to empirically investigate the influence that leadership and HR will have on SE’s
implementation by delving into the capacities of leadership and HR that will be needed to
make this implementation a success. Thus, contributing to the expansion of literature in
the area of SE; specifically, confirming the participatory influence of the independent and
moderating variables in the adoption of SE.

Therefore, the research findings were supported through the first hypothesis, which
proposed that leadership would have a positive influence on the implementation of SE.
This support was shown through a significant ANOVA p-value, and significant p-value
result in Smart PLS. Additionally, a strong positive association between leadership and
SE were derived from correlation results from both data analysis software. The results
confirm previous research conducted by [46], showing that leadership had a strong positive
association with the adoption of e-government. Despite the differences in the dependent
variables’ name, both SE and e-government are innovative technological advancements
being pursued by governments in developing regions, which can result in similar adoption
methods. Therefore, leadership is a pivotal variable in the implementation of SE. For
example, the MOE of Grenada, along with school administrators need to develop their
leadership capacity when considering the implementation of SE. The leadership capacity
in influencing human resources to accept SE as the new norm must be centered around
the constructs of readiness, awareness, and motivation. In so doing, there will be a higher
possibility of SE becoming a successful venture in schools.

Furthermore, the tenets of leadership capacity, which were readiness, awareness,
motivation, all showed a high level of significance from the regression coefficients; the
highest importance among these three was motivation. It demonstrates the importance of
leadership in preparing HR for SE’s adoption through training, skills development, and
educational advancement [69,70]. Other than leadership fostering readiness among HR,
there is also the need to foster a culture of awareness. The principle of awareness is taught
by sharing the SE’s vision with HR and the building of HR’s familiarity with SE’s initiatives.
However, leadership seems to have a more considerable influence on SE’s adoption when
encouraging the motivation of HR by HR’s empowerment in providing input and feedback
for SE’s implementation. These results may also demonstrate that a top-down managerial
approach is needed for the implementation of SE. Therefore, leadership is assumed with
the responsibility of using its capacities of awareness, readiness, and motivation to build
an organizational environment and culture that nurtures the implementation of SE. Partic-
ularly, during this COVID-19 era, administrators must recognize the importance of their
preparedness via the mentioned capacities in order to equip employees with instructional
excellence tools so that they can survive and thrive in current and future education scenar-
ios [32]. This builds into the second hypothesis, which proposed that HR would have a
positive influence on the implementation of SE.

Therefore, the results derived for the second hypothesis showed that HR has a strong
significant positive association with SE. This result supports the findings of previous
research conducted by [53] on the influence of human resources capacity in the imple-
mentation of e-government. Therefore, reinforcing the importance of human resources
capacity in the adoption of new technological advancement. The tenets of HR (awareness,
knowledge, and motivation) all showed significant regression coefficients. The principles of
awareness and motivation had the highest regression coefficients. The results establish that
for HR to be effective in the adoption of SE, the employees must be cognizant of SE’s vision
and expected outcomes. Additionally, this tenet was given recognition for encouraging
commitment to SE’s project among workers. Knowledge in the form of training, skills
development, work experience, and qualifications also broadens the influence that HR can
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have on the adoption of a novel concept. Finally, the motivation of HR by encouraging em-
ployees to have input and feedback in SE’s initiative builds employees’ desire to be a part
of SE’s projects. This shows that despite the need for a top-down managerial approach in
the implementation of SE, HR in their aptitudes of awareness, knowledge, and motivation
act correspondingly in the execution process of SE.

Although the results from SPSS for the third hypothesis did not support the proposed
positive moderating effects of investments in the implementation of SE, the results derived
from Smart PLS showed significant results for the moderating interaction on human
resources but not leadership. The SPSS ANOVA results showed that investments had an
insignificant moderating effect on SE. Pearson correlation presented a negative moderating
effect between investments and SE. This may imply that the influence leadership and
human resources will have on SE may decrease when other essential investments such
as innovative infrastructure, strategic partnerships, and SE policy development are not
sustained. However, results derived in Smart PLS showed significant results for the third
hypothesis, confirming that additional investments positively moderate the influence of
human resources capacity in the implementation of SE. This can be interpreted as an
investment in physical resources such as equipment [40], technological platforms such as
ICT infrastructures will increase HR’s influence on SE’s implementation. The availability
of these infrastructures will give leadership capacity more prominence in developing
the human resources capacity that employees should exhibit for SE’s implementation.
Therefore, investment in these resources can lead to a decrease in the lack of resources, lack
of skills training, and the lack of access to technology among employees.

Additionally, the development of strategic SE policies [7,20] and smart strategic part-
nerships [58] will build a strategic plan for SE’s employees to be guided. The strategic plan
can thoroughly outline the roles and responsibilities of all stakeholders in SE’s implementa-
tion so that each person can account for their actions. Moreover, strategic partnerships with
developed nations such as the United Kingdom and China can afford developing countries
such as Grenada opportunities to adopt tested and tried implementation processes and
share technologies and information systems that can be used in the developing context.
Although there is an emphasis on leadership and HR, if the presence of hard resources such
as innovative infrastructure receives minimal attention, the overall efforts of leadership
and HR will decrease. Therefore, it is encouraged that soft and hard resources cannot
function without each other but coexist in SE’s ecosystem.

In conclusion, the findings showed that both leadership and HR had a strong positive
association with the implementation of smart education. Additionally, the leadership
capacities of awareness, readiness, and motivation, along with HR’s capacities of awareness,
knowledge, and motivation, were pivotal for SE’s implementation. Furthermore, for
leadership and HR to be truly useful, there needs to be an investment in innovative
infrastructures and SE policy development.

5.1. Research Implication
5.1.1. Theoretical Implication

The ANT postulates a sociotechnical ecosystem of a phenomenon; where humans and
technology are equal actors [3]. This research confirmed a modeled ecosystem of the SE
phenomenon that supports leadership, human resources, and technology (sociotechnical)
as equal actors in implementing SE. For example, the inclusion of virtual or augmented
reality in education requires an ecosystem that entails the participatory variables studied
in this research. The annexation of these variables builds an ecosystem that generates the
desired outcomes of SE. Additionally, the primary premise of the ANT, which was people
is a pivotal aspect in the realization of a phenomenon, was also supported in this study. The
study unequivocally showed that leadership and human resources occupy influential acting
roles in the ecosystem of SE. Thus, forming a relationship between leadership and human
resources, both external variables and SE, and additional investments with other variables.
These relationships support the ANT stance that networks and connections are formed in
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an ecosystem, with each connection immensely influencing the phenomenon at hand. The
subtraction of one of the connections can lead to a decrease in the phenomenon’s overall
intensity. Additionally, the study supports the past understanding of motivational theories
in influencing not only job satisfaction and work performance, but also in stimulating
readiness, awareness, and motivation that can assist in employees’ gravitation to a new
concept and leadership’s understanding of how they make that organization change
a reality.

The study also used TAM innovatively to assess how employees consider the influence
of leadership and human resources capacities in SE’s implementation. Most importantly,
this paper adopted a strategic use of TAM’s perceived usefulness. Typically, the perceived
usefulness factor of the TAM is situated between the external variable and the technology
phenomenon to be adopted. However, in this study, the perceived usefulness variable
acted on the external variables of leadership and human resources capacities. This adds
new insight into the TAM theory by demonstrating that external variables do not always
need to act upon the perceived usefulness belief of workers; but, the perceived usefulness
belief of workers can act upon the external variable. This reordering of the variables is most
useful in painting a clearer picture of how employees perceive the usefulness of external
variables of leadership and human resources capacities. Due to this rearranging of the
TAM variables, a thorough analysis was conducted on the external variables’ influence on
SE’s implementation.

5.1.2. Managerial Implication

The general framework presented herein acknowledges a mixture of top-down and
bottom-up managerial approaches in SE’s execution. Therefore, since Grenada is seeking to
adopt SE, the country needs to allocate sufficient power to leadership and HR to generate
varying perspectives on SE’s holistic adoption. For example, there will be instances
when leadership will need to consult employees on the preferred smart infrastructures
and systems they are capable of working with. By doing this, leadership will show
that employees’ opinions and feedback are valued. Additionally, there will be a higher
possibility of achieving successful results with a system or infrastructure employees have
validated for use. This shows a communicative relationship between leadership and human
resources that is angled for the successful implementation of SE.

Moreover, a mixture of top-down and bottom-up approaches in the implementation
of SE encourages not to favor one approach over the other; but, rather the application of
the approach based on the situation at hand. It must also be realized that for SE to be
enacted holistically, leadership and human resources must become smart people in all
respects. Their smartness should be shown in the way they think, their attitude towards
collaboration and change, and most importantly, how they interact with technology.

Additionally, leadership needs to garner the dimensions developed in this paper to
achieve maximum capacity and inculcate in human resources the dimensions studied
herein so that their capacity can also mature. When institutions and governments provide
the obligatory responsiveness to HRC and LC variables, they can curtail barriers, such as
lack of knowledge and skills [40] that can affect SE’s enactment. Additionally, policymakers
in developing regions need to formulate guidelines that will help cater to less fortunate
students by creating avenues to easily access technological infrastructures and gadgets.
Moreover, the governments of small island developing regions need to develop policies
that will address the capacities of leadership and human resources in order to implement
SE successfully. A similar stance was taken by the Republic of Korea central government
when they initiated the policy to improve their national education system through a smart
education project that will help meet the demand for a customized and efficient learning
environment for 21st century learners [23]. Noteworthy to mention, neighboring Caribbean
islands can also use this knowledge when implementing SE since they share similar cultures
and are within the same geographical location.
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6. Limitations and Future Research

The results reported in this study are viewed through the sampling approach’s lens
as a significant limitation [39]. Based on statistical grounds, the small sampling size
has restricted the results’ generalizability to a larger population. Therefore, to enable
the generalization of the findings, future research can specifically target a larger cross-
sectional sample of workers from the educational industry. This cross-sectional sample
can be observed through a longitudinal study that will assess leadership and human
resources capacities in a real-world situation by observing the influence that these variables
exhibit at varying academic stages. The longitudinal study’s ultimate goal will be to
assess learners’ work performance in the workplace to rectify whether SE has helped
expand skills compulsory to function in the Smart Machine Age [71]. The SE participatory
variables’ realignment, with SE now occupying the independent variable position and work
performance as a dependent, is envisioned. Researchers can also replicate this study in
other small island developing regions to confirm the research findings’ cogency. However,
due to the similarity of the cultures and population size of other small island countries in
the Caribbean, the results may be the same. The inclusion of a relative component will
permit researchers to observe the similarities and differences among regions.
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Appendix A.2. Smart PLS Results

Table A1. Results of reliability and AVE.

Item α CR AVE

HRC 6 0.917 0.936 0.709
Investment 5 0.957 0.967 0.854

Leadership cap. 6 0.915 0.934 0.702
Smart edu. 5 0.929 0.946 0.780

α—Cronbach’s Alpha, CR—composite reliability, AVE—average variance extraction.

Table A2. PLS indicator cross-loading.

HRC Investment Leadership
Capacity

Smart
Education

HRC1 0.885 0.798 0.526 0.518
HRC2 0.784 0.6 0.454 0.464
HRC3 0.786 0.641 0.466 0.454
HRC4 0.858 0.763 0.452 0.479
HRC5 0.861 0.938 0.501 0.487
HRC6 0.873 0.917 0.47 0.45

AI1 0.849 0.896 0.504 0.478
AI2 0.865 0.939 0.506 0.488
AI3 0.878 0.932 0.486 0.458
AI4 0.844 0.931 0.467 0.447
AI5 0.828 0.921 0.473 0.452
LC1 0.519 0.481 0.870 0.698
LC2 0.505 0.46 0.872 0.904
LC3 0.4 0.403 0.806 0.591
LC4 0.526 0.482 0.860 0.714
LC5 0.515 0.459 0.888 0.932
LC6 0.361 0.355 0.719 0.546
SE1 0.504 0.459 0.871 0.904
SE2 0.519 0.462 0.884 0.931
SE3 0.507 0.465 0.779 0.888
SE4 0.511 0.444 0.68 0.835
SE5 0.46 0.393 0.729 0.854

Note: Bold values demonstrate that the discriminant validity of the measurement model is accepted.
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Table A3. Weights and loading of measurements.

Construct Indicator Loading Weight T-Value

Additional investment AI1 0.896 0.223 69.055
AI2 0.939 0.227 118.484
AI3 0.932 0.213 103.482
AI4 0.931 0.208 102.528
AI5 0.921 0.211 84.331

Human resource capacity HRC1 0.784 0.216 60.863
HRC2 0.885 0.193 30.008
HRC3 0.786 0.189 30.301
HRC4 0.858 0.199 47.243
HRC5 0.861 0.203 47.716
HRC6 0.873 0.187 58.565

Leadership capacity LC1 0.870 0.188 48.919
LC2 0.872 0.244 65.385
LC3 0.806 0.160 25.793
LC4 0.860 0.193 48.55
LC5 0.888 0.252 62.757
LC6 0.719 0.147 16.736

Smart education SE1 0.904 0.248 72.214
SE2 0.931 0.252 116.593
SE3 0.888 0.223 56.631
SE4 0.835 0.197 40.141
SE5 0.854 0.209 38.693

Table A4. Correlations among constructs.

HRC Investment Leadership Capacity SE

HRC 0.842
Investment 0.923 0.924

Leadership capacity 0.569 0.528 0.838
Smart education 0.566 0.504 0.899 0.883

HRC—human resource capacity, SE—smart education.
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