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Abstract

In the developing world, the loT-enabled office systems are going to the next level of office
efficiency. The objective of this research is to investigate how advanced Technical and VVocational
Education and Training (TVET) in Electrical and Electronics Engineering (EEE) can enhance the
promotion of loT-enabled office systems implementation in Southwest Nigeria using a descriptive
survey method. Data were collected using structured questionnaires distributed to 250 respondents
comprising TVET educators and trainees, as well as industry stakeholders. This paper provides
insight into advanced TVET training that is crucial in developing person loT-specific skills and
enhancing workplace productivity, energy utilization, and communication networks. The results
of the study reveal some of the key challenges which restrict the 10T development in academic
institutions: outdated curricula, lack of hands-on experience with 10T tools for academic
institutions, and poor collaboration with the industry. The suggested measures include revising
TVET curricula to include 10T skills and competencies, improving access to 10T infrastructure,
and strengthening industry-academic partnerships.

Keywords: Internet of Things (1oT); Technical and Vocational Education and Training (TVET);
workplace efficiency; Electrical and Electronics Engineering (EEE); Southwest Nigeria.

1.0 Background to the Study

As technology evolves, Internet of Things (1oT) or an ever-connected network of devices that can
communicate with each other and share data over the internet is born. 10T has changed many
fields such as manufacturing, healthcare systems, agricultural sectors and notably office systems.
IoT in the office environment facilitates smart workplaces where devices and systems work
together to enhance efficiency, streamline operations, and improve resource usage. loT
technologies can be utilized in office systems with applications for automatic control of climate,
lighting, intelligent security systems, real-time monitoring of enterprise assets, and in some cases
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advanced communication platforms that improve effective decision-making and office
productivity (Atzori, lera, & Morabito, 2010; Perera et al., 2014). With the advent of 10T, the use
of it in the office systems is having so much impact especially in under-developed regions like
Southwest Nigeria where optimization of resources and operational efficiency significant.
Intelligent systems implemented by organizations allow them to mitigate energy usage, automate
processes, and establish data-informed environments yielding increased productivity. 10T (Internet
of Things) technologies have proven successful, but their full implementation relies on a
technically-skilled workforce (especially in the realm of EEE). This emphasizes the importance
and the significant role of Technical and Vocational Education and Training (TVET) institutions
in providing individuals with the necessary knowledge as well as hands-on experience to manage
and implement 0T solutions. Through 10T technologies, organizations can leverage real-time data
to better perform operations and manage resources. For example, smart building systems
incorporate 10T sensors which track energy use, automatically adjusting lighting or heating
systems to the patterns of occupancy, providing significant cost savings and environmental
benefits (Gubbi et al., 2013). With 10T technology, cameras and access control devices can be
monitored from afar, enabling safety and security precautions to be put into place without human
intervention. 10T is similarly building advanced communication networks that permit remote
collaboration and real-time data transmission as needed in modern workplaces (Zanella et al.,
2014). Thus, these benefits have made IoT an indispensable part of global workplace
transformations. But there are not skilled people in Nigeria to design, implement and maintain loT
technologies within the office that is why it not implemented. VVocational and industrial programs
can solve mismatched skills, as they provide training for industry-relevant technical needs,
making transitioning to vocational and technical education and training (TVET) programs a
common solution. Unfortunately, the TVET centres in Southwest Nigeria are constrained by use
of dated curricula, limited access to 10T tools and modern training facilities (Adebayo & Olayemi,
2020).

TVET institutions are a key institution in delivering the technical skills needed to meet industry
demands. Various TVET programs across the globe have been reported to successfully adopt the
implementation of application of emerging technologies in their curricular that cater to the need
to meet the demand of the digital age (UNESCO, 2020). loT training usually covers sensor
technologies, network communication as well as the data analytics and the automation systems
required to drive 10T applications in office environments. According to the research graduates of
better TVET programs are more nimble at adopting new technologies and innovations leading to
better employability for themselves and putting the workforce in a better position to create
innovation in the workplace (ILO, 2019). Other institutions such as the Institute for Industrial
Technology (11T) in Nigeria have established specialised programmes in electrical and electronics
engineering. Butthis inter-dependencies and gaps on the micro level can only be filled byloT
specific contents because students must be aligned with global technology trends. The inclusion
of practical modules such as 10T device configuration, cloud computing, and data visualization to
be part of TVET programs can help reach the competency needed from TVET graduates to bridge
the gap between education and industry needs (Adedeji et al., 2022). Although the 10T is much in
potential, there are several challenges hindering its adoption in Nigeria. The 10 major barriers to
loT adoption are limited infrastructure, high implementation costs, a lack of awareness about loT
technologies, security concerns, operational changes, scalability issues, lack of skill and talent,
lack of technical standardization, difficulties of integration with SID systems, and lack of support
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and resources. Many programs have outdated curricula that do not keep in pace with the persistent
and vibrant evolution of loT technologies from a TVET teaching and educational angle.
Moreover, one of the leading issues that compounds the discord between training programs and
industrial applications is the lack of collaboration of academic scholars with industry (Eze et al.,
2021). Moreover, few reasons like insufficient training of tools, 10T enables tools and limited
exposure to students holds students back from training. Addressing these challenges requires a
comprehensive approach of reconstruction for TVET programs, investment in 10T infrastructure,
and partnership between academic institutions and industry players. It becomes clear that TVET
is also expected to match up with the industry very much to be able to optimally deploy loT
technolo-gies effectively and urgently in Southwest Nigeria. This includes modifying curricula to
incorporate loT-related skills, offering access to up-to-date training facilities, and guaranteeing
that educators possess the expertise and facilities necessary to deliver quality teaching. In addition
to that, establishing partnerships between TVET institutions and industry stakeholders will help
IT tools be passed on to the workplace, thus preparing institutes graduates to handle workplace
challenges. 10T in office system: A game changer for the Southwest Nigeria workplace efficiency
and productivity But this potential can only be realized if there is a qualified big data and loT
skilled workforce to support digital business transformation. This is where TVET comes in, as
reforming their programs strategically can ensure they continue to serve as drivers of
technological and economic development in the region.

2.0 Statement of the Problem

IoT (Internet of Things) technologies have emerged as a trend that has reshaped modern office
systems, improving workplace efficiency, automation, and sustainability. Across the globe, 10T-
supported systems have shown the ability to maximize the use of resources, enhance
communication, and boost productivity altogether. Sensors and smart energy management
systems, for instance, are capable of reducing operational costs through real-time energy
consumption monitoring and adjustments, and loT-enabled communication platforms foster
collaboration, especially in hybrid and remote work settings (Gubbi et al., 2013). In an
environment, such as Southwest Nigeria, where productivity level is often inconsistent,
organizations are slower in adapting to advanced technology and have limited resources, the 10T-
enabled office system can be remarkably useful in solving these problems. Scaling and operation
of successful 10T systems needs a workforce that does not just know about these technologies but
knows how to use them. This emphasizes the challenges that compete for their attention, and
therefore the vital importance of TVET (Technical and Vocational Education and Training)
programs, particularly those specialized in Electrical and Electronics Engineering (EEE), in
preparing professionals capable of meeting the demands required of them. Sadly, a good number
of the TVET institutions in Southwest Nigeria are not adequately prepared to meet this demand.
Curriculums often have little to no content pertaining to 10T, and practically, ICT tools and systems
(Adebayo & Olayemi, 2020). Due to the absence of such training, there is a lack of a workforce
that can build, deploy and manage 0T systems which in turn restricts organizations from
harnessing the potential of these technologies. In addition, things like poor infrastructure,
ineffective pedagogy, and lack of synergy between TVET institutions and industry players
compounds the situation even more. TVET graduates are joining the workforce and are often
inadequately qualified, having gained theoretical knowledge that does not match the competencies
demanded in contemporary workplaces. The result is a gulf between the 10T skills demanded by
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the current job market and what university graduates possess (Eze et al., 2021), decreasing their
employability and organization ability to embrace 10T technologies. Beyond institutional
challenges, however, there are systemic issues. The cycle is such that many organizations in
Nigeria are not aware of 10T or do not intend to invest in it, resulting in low demand for
professionals who study 10T, which in turn, makes students wonder if 10T is a field of study worth
investing in. Without the demand, there are few incentives for TVET institutions to modernize
their curricula, while without reforms, the skills gap only grows wider. There are many reasons to
address this problem. First, 10T technologies are essential to maintaining global competitiveness.
10T is the new gold; for Nigeria, especially the Southwest, a failure to adopt this technology could
put the country further behind in the global economy. Second, 10T provides TVET graduates with
a skill that makes them employable and contributes to poverty alleviation because, typically,
skilled professionals earn higher salaries. Lastly, 10T adoption to improve workplace efficiency
can result in huge economic benefits like, increased productivity, reduced operational costs, and
better resource management. Thus, this study aims to determine the extent of 10T related training
gaps in TVET programme in Southwest Nigeria and provide strategies for closing these identified
gaps. Through exploring the present scenario of 10T education in TVET and how it influences
efficiency in workplace performance, the research seeks to offer relevant recommendations for
bridging the gap between industry expectations and TVET offerings, ensuring that the next
generation of professionals is thoroughly prepared to lead the region's technological advancement.

3.0 Objectives of the Study

The main objective of this study is to explore the contribution of advanced TVET training in

Electrical and Electronics Engineering toward the implementation and sustainability of 10T-

enabled office systems in Southwest Nigeria, ultimately improving workplace efficiency and

productivity.

The specific objectives of this study are:

1. To assess the current state of loT-related training in TVET programs for Electrical and
Electronics Engineering in Southwest Nigeria.

2. To evaluate the impact of advanced TVET training on the deployment of loT-enabled office
systems.

3. To identify challenges faced by TVET institutions in incorporating 10T technologies into their
curricula.

4. To propose strategies for improving 10T competencies in TVET programs.

4.0 Research Questions

The study is guided by the following research questions, designed to align with the objectives and

provide a framework for addressing the identified problem:

1. To what extent are loT-related topics integrated into TVET curricula for Electrical and
Electronics Engineering in Southwest Nigeria?

2. To what extent does IoT training in TVET programs contribute to improved workplace
efficiency in organizations adopting loT-enabled office systems?

3. To what extent do TVET institutions in Southwest Nigeria face challenges in incorporating
loT technologies into their training programs?
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4. To what extent does loT adoption through skilled TVET graduates contribute to
socioeconomic development in Southwest Nigeria?

5.0 Literature Review

This literature review examines the critical juncture of Internet of Things (1oT) technologies with
Technical and VVocational Education and Training (TVET) programs on the sub-field of Electrical
and Electronics Engineering (EEE) with a focus on Nigeria's Southwest. The findings of the review
include, the historical growth pattern of IoT, the need for 10T in today's office systems, the
significance of TVET in providing the necessary skills in 10T technology, the impediments
hindering TVET institutions in Nigeria and the contribution of 10T training towards workplace
input and economic advancement. Other aspects, including the review address the need for the
curriculum, industry engagements, and broader economy wide impacts of l0T's adoption are also
highlighted. The Internet of Things (loT) is an emerging paradigm that elevates common
things/objects/devices to the internet; enabling connections that result in data sharing from
physical assets to services (Atzori, lera & Morabito, 2010). For the last twenty years, 10T has
become one of the key enablers of smart environments, especially in sectors such as healthcare,
manufacturing, transportation and office systems. In office environments, 10T technologies are
applied for energy management, building security, resource utilization, and communication and
collaboration (Gubbi et al., 2013). Automated control over the office systems through lo interfaces
leads to enormous efficiency of work, energy savings, and remote management assistance. In
some scenarios, 10T sensors can also track lighting, heating, and air-conditioning systems and
adjust them as needed based on occupancy or environmental conditions. Likewise, The use of loT
enables remote monitoring of office premises, having video surveillance, access control, and alarm
systems, improving the overall safety of the workplace (Zanella et al., 2014). In addition, 10T
technology is crucial for smart offices, where connected and integrated systems are used to
enhance employee productivity, comfort and wellness. Although 10T has offered multifaceted
advantages in contemporary workplaces, many organizations, especially in developing nations
such as Nigeria, are still in the initial phases of 10T implementation. A major impediment to the
widespread adoption of 10T is the shortage of skilled workers who can deploy and maintain these
technologies, especially in the context of Southwest Nigeria where issues of infrastructure and
resource availability are echoed. Technical and Vocational Education and Training (TVET) is a
pivotal sector that trains people with the technical skills that are needed to progress in an age of
increasing digitization and automation in the workplace. TVET refers to Technical and VVocational
Education and Training, integrating theoretical study with practical education within a specific
field. Article refers to challenges faced and impact of Industrial 10T in Education and the need for
Educational Networks and Platforms in India. The nature of technology that requires a
fundamental theory and practice in the area of electrical systems, electronics and automation
which greatly overlaps with TVET programs particularly in the disciplines of Electrical and
Electronics Engineering (EEE), the relevance of TVET, just in times of Industry 4.0 and 1oT. With
growing reliance on automation, connectivity and digital systems across industries, for 10T to be
more woven into TVET training, despite its importance, curricula must be redesigned. This is
where we at SIGFOX come in — Ensure that new programs at universities have strong loT-centric
modules so that this new generation of graduates are ready to design, deploy and operate 10T
solutions for their assigned industries. Additionally, training in the Internet of Things (IoT) within
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the context of TVET provides not just knowledge of specific 10T systems and applications but also
skills and expertise in areas that require soft skills development including but not limited to project
management, communication and problem-solving that are applicable in an 10T workplace. These
skills are essential for the success of TVET graduates working in technical occupations as well as
contribute effectively as team members for multi-disciplinary teams, involvement in workplace
creative and innovative processes and adapting with ever-changing technological trends (Adedeji
et al., 2022). However, the implementation of 10T in TVET programs in Southwest Nigeria is
relatively negligible, as most training institutions are still involved in traditional and less advanced
training. The content is mostly very old and does not reflect the current industry needs, resulting
in a lack of knowledge of sensor technologies, wireless communication, cloud computing, machine
learning, etc. which are key to 10T applications. The need to update TVET curricula to align with
a new digital revolution (UNESCO, 2020) has a pressing demand in various aspects notably in
new technologies like 10T.

Nonetheless, the integration of 10T technologies into TVET training comes with challenges.
Another major hurdle in the adoption of 10T is the traditional curricula in many TVET institutions,
as they are frequently unable to accommodate newer technological advancements (Adebayo &
Olayemi, 2020). As such, there is a gap between the knowledge and skills acquired in the
classroom and the knowledge and skills needed in the real world, caused by outdated course
content and teaching materials that do not match the latest developments in 10T technologies.
Graduates of these TVET programmes are therefore frequently not equipped with the practical
skills necessary to operate sophisticated 10T systems, in order to render them less competitive in
the job market. The other significant challenge is the lack of infrastructure and resources for the
training of 10T in TVET institutions in Southwest Nigeria, leading to poorly funded and under-
resourced TVET institutions with limited access to current technologies and a lack of appropriate
and relevant national industry standards being embedded at all levels of their training for the
OIWT (2020). loT systems utilize specialized hardware (Eze et al., 2021) such as sensors,
microcontrollers and communication devices, hence the shortage of such resources abound in real
0T apps reduces enough practical exposure obtainable by students. Instructors are unable to vaunt
good quality 10T education due to a paucity of contemporary training facilities. Also, the shortage
of qualified instructors that have the skills for 0T technology is another area to be escalated. Some
educators in Nigerian TVET institutions do not have the adequate knowledge and skills required
for teaching loT-based subjects. According to the International Labour Organization (ILO, 2019),
it is essential to move forward and further train educators in new technologies such as Internet of
Things (IoT) so that TVET programs would meet the industry needs. Moreover, the deficient
collaboration between TVET institutions and industry stakeholders only worsens this as TVET
institutions often also lack ties to the industry and the access to current technology, and real-world
case studies that comes with it. Several measures need to be taken to combat the issues plaguing
TVETSs. At the training provision level, it implies the need for curriculum reforms that address
IoT themes in TVET. This involves updating current classes and adding new ones to cover areas
like 10T devices, wireless communication protocols, data management, cloud computing, and
cybersecurity. Adedeji et al. explanatory proposed the essentiality of the implementation of
practical training modules that would enable the students to work with the real 10T systems and
gain hands-on skills essential for workforce success (Adedeji et al., 2022). As a number two, the
greater priority is for the improvement of infrastructure as well as the accessibility of internet of
things resources. Translating this aspect into education means that, the TVET institutions, in line
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with the fourth industrial revolution, need to set up data centers, establish modern 10T laboratories,
equip them with essential mechano-software as well as hardware for hands-on learning.
Establishing partnerships with industry players also ensures access to cutting-edge technologies
and gives students hands-on experience in deploying loT solutions (Perera et al., 2014).

Industry-academia partnership can also contribute towards making TVET curricula relevant in
light of changing labor market demands, making sure that students complete their degrees with
relevant skills. Finally, enhancing the professional development of the faculty is another key
aspect. Required skills and knowledge needed (Actual scenario in India) TVET educators need to
be knowledgeable and competent to teach loT-related subjects. Partnerships with industry experts
would also aid individuals to remain current on new and evolving trends (ILO, 2019), which can
be achieved via programs in these sectors offering the requisite training, education and
certifications on loT technologies. The successful introduction of 10T Into TVET program will
greatly affect the socioeconomic outcomes. This will help equip graduates with 10T skills,
thereby enhancing the employability of young people which is a key concern in Southwest Nigeria
where youth unemployment is a major problem. The International Labour Organization (2019,
ILO) states that digital skills in the world of 10T are significant knowledge for developing countries
to be employed and also escape from poverty. A part heating up productivity in workplaces a part
of lowering coordination costs well a part of increasing competition. 10T facilitates the efficient
resource management, predictive maintenance, and process optimization in businesses, resulting
in cost savings and better profitability (Zanella et al., 2014). Overall, deploying IoT devices on a
large scale will also spur economic development in Southwest Nigeria through the creation of new
sectors and industries, thereby enhancing innovation and a more efficient, technology-driven, and
productive workforce. The potential of 10T to revolutionize office systems has generated
considerable interest, but there is still an imbalance in the literature on incorporating loT-based
training into technical vocational education and training (TVET) programs, especially in
developing countries, with Southwest Nigeria being a case in point. Research on aplications of IoT
in industries has been discussed a lot, Similarly, lot of work is done on understanding technical
aspects of 10T; however, the research on TVET institution how it can fills the skills gap is modest.
There seems also to be little if any study on the challenges of adopting emerging technologies such
as Internet of Things (l1oT) into the curriculum of Nigerian TVET institutions, or on the extent to
which an 10T training can translate to productivity in the workplace and the economic growth of
Southwest Nigeria. With the recent explosive growth in the Internet of Things, this study seeks to
fill this gap by investigating the extent of IoT coverage within existing TVET programs,
highlighting barriers to integrating 10T into them, and suggesting some strategies for improving
loT education to meet the needs of workplace transformation in the region.

6.0 Methodology

The study employs descriptive survey design to investigate the effect of advanced TVET training
on the implementation of loT-enabled office systems in Southwest Nigeria. The sample population
consists of TVET educators, students, and practitioners in Electrical and Electronics Engineering.
The primary data collection tool was a structured questionnaire. This questionnaire was aimed to
collect information from the available data on the status of 10T training, the perceived role of
TVET programs in shaping that training, and the challenges that are present to integrate 10T into
TVET curricula. We adopted a purposive sampling technique to recruit 250 respondents
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comprising respondents from TVET institutions as well as workplaces across Southwest Nigeria.
This sampling allowed the study to include individuals who have firsthand experiences or
knowledge of loT-related training and implementation. Descriptive statistics were used to analyse
the collected data (mean and standard deviation). This gave insight into, for example, the extent of
loT training, its perceived impact and the barriers to implementation in TVET.

7.0 Presentation and Analysis of Data

Research Question 1: To what extent are loT-related topics integrated into TVET curricula
for Electrical and Electronics Engineering in Southwest Nigeria?

S/N | Statements M SD
1 loT-related topics (e.g., 10T devices, networking, sensors, cloud 3.45 |0.63
computing) are frequently included in the Electrical and Electronics
Engineering curriculum at my institution.

2 The current TVET curriculum adequately covers emerging 10T 3.74 | 0.57
technologies.
3 There is adequate availability of 10T-specific training materials (e.g., | 3.59 | 0.72
textbooks, software, hardware) in the Electrical and Electronics
Engineering curriculum at my institution.

4 The curriculum includes topics related to Internet of Things devices, | 2.84 | 0.92
sensors, and actuators.
5 The curriculum includes topics related to IoT protocols, networking, | 3.08 | 0.87
and cloud computing.
6 Incorporating more loT-related topics into the curriculum would 3.80 |0.40
enhance the employability of TVET graduates.

Note: n = 250, Scale 1 (Strongly Disagree) to 4 (Strongly Agree)
Source: Authors Computation (2024)

The above survey data analysis results show extremely important findings on the inclusion of 10T
related topics in the syllabus of Electrical and Electronics Engineering. The mean score of the
highest-rated statement (3.80) and a low standard deviation (0.40) suggest a strong consensus on
this point, with respondents agreeing that including more loT-related topics in the curriculum
would contribute to the employability of graduates from higher education institutions (HEIS) in
the TVET sector. We recognize this as university academic content needing better alignment with
what industry wants. With a mean score of 3.74 and a standard deviation of 0.57, the sufficiency
of the current TVET curriculum'’s coverage of emerging 10T technologies receives a relatively high
mean score, enabling us to conclude that there is a general agreement that the current TVET
curriculum is somewhat adequate. But there are still opportunities for innovation, especially in
some areas of 10T. Specifically, a low score on the survey mean of 2.84 and a standard deviation
of 0.92 indicates a low emphasis placed on the Internet of Things devices, sensors, and actuators.
In contrast, average scores for the topics of I0T protocols, networking and cloud computing
reached a mean of 3.08 with an SD of 0.87, reflecting a relatively better integration between both
sets of concepts in these areas, but still leaving plenty of room for improvement. Mean score-3.59,
SD=0.72 The availability of loT-specific training materials such as textbooks, software, and
hardware. Indicating a moderate agreement regarding the sufficiency of resources, but the need
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for more substantial and easier to access learning materials for preparing effective teaching and
learning of 10T related topics.

Research Question 2: To what extent does 10T training in TVET programs contribute to
improved workplace efficiency in organizations adopting loT-enabled office systems?

S/N | Statements M SD
IoT training in TVET programs effectively prepares graduates for 3.70 |0.55
implementing loT-enabled office systems in the workplace.

TVET training has helped me understand the integration of 0T 3.78 |0.52
systems in office environments (e.g., smart lighting, HVAC systems,

security).

loT training in TVET programs has contributed significantly to 3.66 | 0.58

improved workplace efficiency in organizations using loT-enabled
office systems.

| frequently encounter practical situations in the workplace where 3.40 |0.96
knowledge of 10T systems from TVET training is directly

applicable.

TVET training on loT systems contributes to improved resource 3.57 10.89

management (e.g., energy, office equipment) in organizations.
TVET-trained graduates are effective in implementing loT-driven 3.59 |0.62
solutions for process automation and efficiency in the workplace.
Note: n = 250, Scale 1 (Strongly Disagree) to 4 (Strongly Agree)

Source: Authors Computation (2024)

The above data underscore the importance of 10T training in TVET—or Technical and VVocational
Education and Training—among graduates as preparation for use in the workplace. The TVET
training assists graduates to recognize how loT systems are integrated into an office environment
(e.g., smart lighting, heating, ventilation, and air conditioning (HVAC) systems, as well as
security) received the highest mean value of 3.78 while maintaining a low standard deviation of
0.52 suggesting a strong consensus among the participants. Indeed, this reasserts how much
successful the training was in imparting basics of all kinds of 10T applications. This was followed
by another highly rated statement 10T training in TVET programs effectively prepares graduates
to implement loT®-enabled office systems in the workplace, which also scored a mean score of
3.70 with SD of 0.55 and demonstrated a consensus on the applicability of that training. The
contribution of 10T training to improved workplace efficiency in organizations using loT-enabled
office systems also received a mean of 3.66 and SD of 0.58 while reinforcing the perception of
loT training with the outcome of organizational performance. However, the statement | often face
practical situations in the working environment where knowledge of 10T systems obtained from
TVET training can easily be applied for solving scored a comparatively lower mean 3.40 and the
maximum standard deviation (0.96). Even though IoT training helps a lot, it does not necessarily
have the same practical application in the workplace or industry, which is where there can be a
need for industry-specific training modules or hands-on training. Cloud resource management
(mean = 3.57, SD = 0.89) and process automation and efficiency (mean = 3.59, SD = 0.62)
received moderate ratings, reflecting that respondents also saw some value in these areas, that do
have some variability in the responses. The results also indicate that TVET programs should pay
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more attention to providing the skills needed for loT-oriented solutions and resource management
to provide higher impact in the workplace.

Research Question 3: To what extent do TVET institutions in Southwest Nigeria face
challenges in incorporating 10T technologies into their training programs?

S/N | Statements M SD
My institution faces challenges in acquiring adequate 1oT-specific 3.60 |0.75
equipment (e.g., sensors, microcontrollers, networking devices).
There is a shortage of qualified instructors to teach loT-related 3.59 |0.76
courses in the Electrical and Electronics Engineering program at my
institution.

TVET institutions in Southwest Nigeria struggle with insufficient 3.81 | 0.54
funding to provide up-to-date 10T resources (e.g., devices, software).
The curriculum at my institution is not updated frequently enoughto | 2.69 | 1.07
cover emerging loT technologies.
There is limited infrastructure (e.g., 10T labs, specialized facilities) at | 3.62 | 0.72
my institution to support IoT training.
The lack of industry collaboration negatively impacts the quality of | 3.80 | 0.50
IoT training in TVET institutions in Southwest Nigeria.
Note: N = 250, Scale 1 (Strongly Disagree) to 4 (Strongly Agree)
Source: Authors Computation (2024)

The data above reflects several challenges faced by the institutions in Southwest Nigeria in
implementing IoT training within the TVET programs. The statement with a mean score of 3.81
and low standard deviation of 0.54 — TVET institutions in Southwest Nigeria struggle with
insufficient funding to provide up-to-date 10T resources (i.e., devices, software) — largely
addressed the resources aspect. This shows that 100% of respondents agree and strongly agree that
insufficient financing is a major constraint for the delivery of modern 10T training materials.
Likewise, the poor collaboration of the industry negatively affects the 10T training in TVET's
institutions in Southwest Nigeria has a mean value of 3.80 with the least standard deviation (0.50),
signifying a consistent observation that better industry linkages could strengthen the relevance and
quality of loT education. The lack of infrastructure (10T labs, specialized facilities, etc.) was also
emphasized with an average score of 3.62 and a standard deviation of 0.72. In line with this, the
statement regarding difficulties in acquiring loT-specific equipment (mean = 3.60, SD = 0.75)
indicates a major issue of the shortage of infrastructure and equipment. Both these imply
investments in physical resources required for proper training of IoT. The mean (3.59; SD = 0.76)
rating for the lack of qualified instructors to teach loT-related courses reflects that faculty
development is another area that warrants future attention. Our responses vary somewhat,
suggesting that many the institutions have access to skilled instructors. In a scale of one to five,
the statement that scored the lowest mean of 2.69 was the curriculum at my institution is not
updated frequently enough to cover emerging IoT technologies but also has the highest standard
deviation (1.07). This suggests more disagreement among respondents, meaning while some
institutions might update their curricula adequately, others are lagging considerably.
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Research Question 4: To what extent does 10T adoption through skilled TVET graduates
contribute to socioeconomic development in Southwest Nigeria?

S/N | Statements M SD

Skilled TVET graduates in 10T technologies can significantly 3.82 10.48
contribute to socioeconomic development in Southwest Nigeria.
loT adoption by businesses in Southwest Nigeria has the potential to | 3.86 | 0.40
create jobs and improve the local economy.
The skills of TVET graduates in loT technologies contribute to 3.78 | 0.51
innovation and productivity in local businesses.
The adoption of 10T technologies by industries in Southwest Nigeria | 3.83 | 0.52
would lead to economic growth in the region.

TVET-trained graduates can foster a digitally inclusive society in 3.88 | 0.44
Southwest Nigeria through their 10T expertise.
loT adoption by skilled TVET graduates is crucial for the 3.78 |0.55

development of a sustainable digital economy in Southwest Nigeria.
Note: n = 250, Scale 1 (Strongly Disagree) to 4 (Strongly Agree)
Source: Authors Computation (2024)

The above data indicated that there is a very positive perception of the contribution made by
qualified TVET graduates to be beneficial in the implementation of I0T technology in Southwest
Nigeria for socio-economic development. The highest rated statement: TVET trained graduates
can help to create a digitally inclusive society in Southwest Nigeria through their 10T expertise
had a mean score of 3.88 and a standard deviation of 0.44. This reflects great consensus with low
variation, in support of the potential transformative effect of TVET graduates towards a more
inclusive digital society. The next in rank is that of the statement IoT adoption by businesses in
Southwest Nigeria has the potential to create jobs and improve the local economy, with a mean of
3.86 and an even lower standard deviation of 0.40. This is indicative of high confidence in IoT’s
ability to drive job creation and economic growth in the region. In a similar vein, researchers found
a mean score of 3.83 (SD = 0.52) in terms of the perception that 10T technology adoption by
industries is an important enabler of economic growth. The extent to which local businesses can
innovate and increase in productivity when loT-trained TVET graduates engage in their
enterprises was also considered strong (mean = 3.78, SD =.51). If TVET students received 10T
training, the industrial sector would benefit from better competitiveness and efficiency, which this
finding further highlights. For the statement about I0T's contribution to a sustainable digital
economy, a similar mean score was observed (3.78), with a slightly above average standard
deviation of 0.55, indicating some variation in perceptions (Table 4). In conclusion, the data
reflects clear consensus on the role of 10T technologies and skilled TVET graduates in driving
socioeconomic development. Tapping into these opportunities, it would increase turnaround time
for policy and TVET Institutions to focus and emphasis on 10T training and enrollments and the
adoption of 10T in various industries in Southwest Nigeria. This has the potential to a digitally
inclusive society, innovation-enabling job creation, sustainable economic growth.

8.0 Discussion of Findings
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The results of this study highlight the transformative capacity of 10T technologies and competent
TVET graduates in promoting socioeconomic growth in Southwest Nigeria. All statements
measuring 0T technologies' contributions to job creation, economic growth, and cultivating a
digitally inclusive society received a strong consensus. The findings are consistent with the broader
literatures emphasizing the role of loT in driving innovation, efficiency, and economic
transformation more generally. This finding suggests that respondents strongly affirm the general
idea that TVET-trained graduates with requisite skills in new technology such as 10T can make a
positive impact on socioeconomic development (M = 3.82, SD = 0.48). Likewise, the importance
of IoT adoption by businesses was seen to create jobs and enhance a vibrant local economy (M =
3.86, SD =0.40). These results are consistent with the claims of Sharma et al. (2020) where 10T-
driven automation and process efficiency correlate with job creation and thereby stabilize the
entire local economy. Even more, according to Akintunde and Oladipo (2019), preparing the
graduates of the TVET programme with skills for the Internet of things guarantees a workforce
that matches up with the requirements of a high growing, digital economy that inturns ease down
unemployment on the long-run. Effects of 10T training on innovation and productivity in local
businesses were also noted by the respondents (M = 3.78, SD =0.51). Liand Xu (2021) underlined
that the integration of 10T enhances operational efficiency in a variety of industrial environments
through predictive maintenance, real-time monitoring, and smart resource management, which is
confirmed in this finding. Using the Internet of Everything - and, thus, loT-trained TVET graduates
to help them to innovate - local businesses will be able to bring the formidable powers of 3 (or
more) economies to bear in an increasingly globalizing economy. The analysis showed that the
respondents agreed that TVET-trained graduates can foster a digitally inclusive society (M = 3.88,
SD = 0.44). Ndubuisi (2020) argues that digital literacy and loT adoption are essential for closing
the digital gap in developing economies and this is consistent with the findings presented. The
adoption of 10T technologies across the industrial domain was also considered an enabler of
economic growth (M =3.83, SD =0.52), which supports the findings of Adusei and Asare (2022)
on use of 10T in agricultural, manufacturing and logistics sectors increases productivity, and
therefore economic growth. These suggest that, the symbiotic relationship between IoT
technologies and TVET graduates that are centered on I0T expertise bring about progress and they
are enablers of sustainable economic growth and digital inclusion in Southwest Nigeria.
Policymakers, therefore, must support enhancements of TVET curricula related to 10T, access to
loT infrastructure, and promotion of links with industry to realize this potential. Applies to Okeke
et al. helps how its work compliments the aforementioned recommendations (2021), as they
claimed that public-private partnerships are essential for expanding loT adoption and training.

9.0 Conclusion and Recommendations

This study examined the relevance of 10T training in the Technical and Vocational education and
training (TVET) programs in Southwest Nigeria on socioeconomic development, innovation, and
economic growth. The findings revealed that loT-based TVET graduates are perceived as the
primary enablers of the building of a digitally inclusive society, increasing productivity of local
businesses and promoting regional economy growth. Moreover, the adoption of I0T technologies
by industries in the region is considered critical in creating sustainable jobs and driving economic
stability. However, a number of challenges including skewed infrastructure, lack of funds, and
less skilled teacher were revealed as the barriers stopping the complete untapped potential of 10T
in TVET. In conclusion, this study points out the significant impact that property of loT
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technologies will be on the future economy of Southwest Nigeria and the necessity of investing
in 10T education, infrastructure and collaboration with the industry to ensure its realisation.
Integrating this technology with TVET programs is essential to provide graduates with the soft
and technical competencies that will help them to live in this digital economy. This study concludes
by recommending the following:

1. Emerging 10T technologies must be considered in curriculum revisions. This can be solved
with better engagement and collaboration with the industry to make sure that the students are
trained on skills that are directly related to the work.

2. There should be a Priority towards Teaching 10T in a Better Way Similar programs could be
deployed where industry experts are brought into the classroom or even online cohorts from
global organizations, which will allow instructors to be trained on the latest IoT trends and
technology.

3. Governments and the private sector should provide more funds to TVET institutions to enable
them to acquire current 10T resources. The funding will allow institutions to provide high-
quality training that meets the needs of the digital economy.

4. Government or industry bodies can offer incentive schemes to encourage businesses in
Southwest Nigeria to adopt 10T technologies. This could lead to job creation and improve
productivity, ultimately driving economic growth in the region.

5. TVET programs must emphasize digital literacy and inclusion to ensure that training in the
loT domain reaches disadvantaged populations and groups and serves the aspect of equity of
development. Community promotion of 10T training in rural and remote areas can help bridge
this digital divide.
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