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Abstract
This study investigated the extent of acquisition of digital entrepreneurship skills by Technical and Vocational Education and Training (TVET) students for gainful employment in North -Central, Nigeria. The study examined the level at which students acquire relevant digital entrepreneurship skills such as digital marketing, online communication, e-commerce operations, social media management, graphic design, content creation, and the use of digital business tools. A descriptive survey research design was adopted for the study. The population comprised TVET students in tertiary institutions across North-Central Nigeria, while structured questionnaires were used for data collection. Mean and standard deviation were utilized to analyze the data collected. Findings revealed that TVET students moderately acquire digital entrepreneurship skills, although challenges such as inadequate digital facilities, poor internet access, insufficient practical training, and limited exposure to modern technologies hinder effective acquisition. The study concluded that improved integration of digital entrepreneurship education into TVET programmes would enhance students’ employability particularly self-employment opportunities, and economic productivity. The study therefore recommended that government and educational institutions should provide adequate digital infrastructure, modern training facilities, and continuous skill development programmes to strengthen digital entrepreneurship education in TVET institutions in Nigeria.
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Introduction
Digital marketing has become one of the most effective methods of business promotion in modern economies (Trunfio and Rossi, 2021). This is because it enables entrepreneurs to reach wider audiences at relatively low cost. Zahay (2021) observed that digital marketing skills empower entrepreneurs to promote their products online, while digital entrepreneurship skills help them build and manage successful digital businesses. Digital marketing requires the acquisition of some basic digital entrepreneurial skills. According to Uhiara et al (2026), digital entrepreneurship skills refer to the application of digital technologies, internet-based platforms, and innovative technological tools in creating, managing, and expanding entrepreneurial ventures. Rogers (2023) noted that digital entrepreneurship skills involve the use of information and communication technologies (ICTs) such as social media, digital marketing, e-commerce, graphic design, online communication systems, web development, data management, and related technological competencies to establish and sustain businesses in the digital economy. Digital entrepreneurship skills therefore encompass the knowledge, competencies, attitudes, and practical abilities required for operating effectively in digitally driven business environments. These skills enable individuals to identify opportunities, create online businesses, market products and services through digital platforms, communicate with customers, and generate income using technological innovations. Mohammed et al. (2025) observed that digital entrepreneurship skills are particularly important because they provide opportunities for self-employment and business expansion without heavy dependence on physical infrastructure. Through digital platforms, entrepreneurs can market products globally, conduct online transactions, communicate with customers, manage virtual businesses, and create innovative digital solutions. Similarly, Ogbebor (2025) asserted that digital marketing skills involve the ability to promote products and services through digital channels such as social media platforms, websites, search engines, emails, and online advertisements. These skills include social media advertising, content marketing, search engine optimization (SEO), email marketing, and online branding. The author observed further that digital marketing has become one of the most effective methods of business promotion in modern economies because it enables entrepreneurs to reach wider audiences at relatively low cost. TVET students who acquire digital marketing skills can use such competencies to establish online businesses, promote entrepreneurial ventures, and improve employability opportunities. Egajivwie and Omorojie (2025) noted that digital marketing competencies enhance entrepreneurial performance and workplace productivity, that students who possessed digital marketing skills demonstrated higher entrepreneurial readiness and employability potential than those without such competencies. The authors enumerated some of these skills to include: social media management, content creation, digital marketing, online communication, and e-commerce operation among others.
Social media management refers to the strategic planning, creation, publishing, monitoring, and evaluation of content across social media platforms in order to achieve organizational or personal communication and marketing objectives (Zahay, 2021). The author explained further that social media management involves managing online interactions, engaging audiences, building brand awareness, and analyzing performance metrics for continuous improvement. Li (2021) stated that social media management is the coordination of social media strategies that enable organizations to connect, communicate, and maintain relationships with customers through digital platforms. Trunfio and Rossi (2021) emphasized that social media management includes monitoring user engagement, audience behavior, and online interactions to improve organizational communication and customer relationships. The authors emphasized that social media management has evolved from simple content posting to a data-driven strategic activity involving customer engagement, analytics, community management, and brand reputation management.
Content creation refers to the process of developing and producing valuable, relevant, and engaging digital materials for specific audiences through various online platforms. Such content may include text, videos, podcasts, graphics, blogs, infographics, and social media posts (Trunfio and Rossi, 2021). According to Li et al (2021) content creation is the development and distribution of useful and compelling information intended to attract and retain audiences and customers. Similarly, Nagy and Hajdu (2022) viewed content creation as the strategic formulation and dissemination of digital information designed to stimulate audience interaction and organizational visibility. Content creation has become a major component of modern marketing communication because it focuses on educating, informing, and entertaining consumers rather than merely promoting products. 
Digital marketing refers to the use of internet-based technologies and digital communication channels to promote products, services, brands, and organizational activities to target audiences (Chen, 2024). Similarly, Zahay (2021) viewed digital marketing communication as communication conducted through digital or electronic media between businesses and consumers for marketing purposes. Rehman et al (2022) noted that digital marketing includes various online promotional methods such as: social media marketing, Email marketing, search engine optimization (SEO), search engine marketing (SEM), affiliate marketing, influencer marketing, mobile marketing, and content marketing. Prasetya et al (2025) stated that digital marketing offers several advantages, including; wider audience reach, real-time customer interaction, cost-effectiveness, measurable campaign performance, personalized communication, and increased customer engagement. 
Online communication is the exchange of information, messages, and ideas through internet-enabled digital platforms and technologies. It enables individuals, organizations, and communities to interact instantly across geographical boundaries (Aichner et al., 2021). Online communication integrates social media, websites, emails, and digital messaging systems to improve organizational communication and customer relationships. Online communication can occur through; Emails, social media platforms, video conferencing, instant messaging, online forums and blogs, websites and live chats (Li, 2021). According to Confetto et al (2018) key characteristics of online communication include; instant feedback, global accessibility, multimedia integration, interactivity, flexibility and convenience.
E-commerce operation refers to the processes and activities involved in conducting buying, selling, payment processing, customer service, logistics, and business transactions through electronic platforms and internet technologies (Nagy and Hajdu, 2022). Similarly, Bashar et al (2024) asserted that e-commerce operations involve the management of online stores, digital payment systems, order fulfillment, inventory management, customer support, and digital marketing activities. Chen et al (2020) explained that modern e-commerce platforms integrate social relationships, online communication, and digital technologies to facilitate online transactions and customer engagement. The rapid growth of e-commerce has been driven by increased internet accessibility and smartphone penetration among others.
The rapid advancement in digital technologies has significantly altered traditional patterns of employment and entrepreneurship globally, modern economies now prioritized workers who possess not only technical competencies but also digital literacy, innovation skills, creativity, adaptability, and entrepreneurial abilities (Okolie et al., 2020). According to Audu et al (2021) the emergence of Industry 4.0 technologies such as artificial intelligence, robotics, cloud computing, big data analytics, digital manufacturing, and internet-based business systems has increased the need for digitally competent graduates. They asserted further that industry 4.0 emphasizes automation, smart technologies, innovation, and digital integration across economic sectors. This transformation has created new employment opportunities while simultaneously rendering many traditional jobs obsolete. Consequently, individuals without digital competencies face increased risks of unemployment and economic exclusion.  As a result, educational systems across the globe are under increasing pressure to integrate digital entrepreneurship education into their curricula in order to prepare students for the realities of the modern labour market.  Adeniyi et al (2022) also observed that digital competencies are becoming fundamental employability requirement because industries increasingly depend on automation, digital communication systems, e-commerce, and technology-driven production processes. In view of this, Ogbebor (2025) noted that across the world, nations increasingly rely on TVET to provide skilled manpower capable of responding to industrial transformation, technological advancement, and labour market demands. The author further noted that in developing countries like Nigeria, TVET is considered a strategic tool for reducing unemployment, poverty, and social inequality through digital skills development.  
Technical and Vocational Education and Training (TVET) has become one of the most important educational approaches for equipping individuals with practical, technical, and digital entrepreneurial competencies required for sustainable development and economic growth in the twenty-first century (UNESCO, 2022). In Nigeria, the issue of unemployment among graduates has become a major socio-economic concern despite the increasing number of tertiary institutions and graduates produced annually. Okolie et al (2020) stated that a good number of university graduates lacked practical and employable skills needed in modern industries and entrepreneurial ventures. This challenge is more evident among youths who complete their education without adequate exposure to technological innovations and entrepreneurial competencies necessary for survival in a competitive digital economy. Consequently, many Nigerian youths remain unemployed, underemployed, or dependent on scarce white-collar jobs; this has contributed to poverty, social instability, cybercrime, and other socio-economic problems confronting the nation (Bashar et al., 2024).
The North-Central geopolitical zone of Nigeria, comprising states such as Benue, Nasarawa, Plateau, Kogi, Niger, Kwara, and the Federal Capital Territory (Abuja) are widely recognized for their strong entrepreneurial culture, commercial activities, and innovation-driven economic practices. The region has historically demonstrated high levels of entrepreneurship and small-scale business development. However, the growing digital transformation in business operations requires entrepreneurs and graduates within the region to acquire advanced digital entrepreneurship skills that align with current technological trends. TVET institutions in the North-Central therefore have a significant responsibility to equip students with relevant digital competencies for gainful employment and entrepreneurial sustainability. According to UNESCO (2022) TVET programmes are designed to provide learners with occupational knowledge, technical skills, practical experiences, and entrepreneurial abilities necessary for employment and self-reliance. These programmes emphasized hands-on training and practical application of knowledge in various vocational and technical fields. In recent years, there has been growing recognition that traditional vocational skills alone are insufficient for economic competitiveness in a digitally driven world. Consequently, educational stakeholders, policymakers, and researchers have advocated for the acquisition of digital entrepreneurship skills by TVET students. Such acquisition is expected to improve students’ employability, innovation capacity, and entrepreneurial readiness, making them gainfully employed.
Gainful employment refers to productive engagement in economic activities capable of generating sustainable income and improving living standards (World Bank 2021). According to Audu et al (2021) gainful employment may involve paid employment, self-employment, freelancing, online business ventures, or entrepreneurial activities that contribute positively to individual and societal development. In the context of TVET, gainful employment is achieved when graduates possess relevant competencies that enable them to secure jobs, establish businesses, or create innovative solutions to economic challenges (UNESCO, 2022). Digital entrepreneurship skills are therefore essential for enabling TVET graduates to compete effectively in modern labour markets and participate meaningfully in the digital economy. Uhiara (2026) noted that despite the recognized importance of digital entrepreneurship skills, many TVET institutions in Nigeria still face numerous challenges affecting effective skill acquisition among students. These challenges include inadequate digital infrastructure, poor internet connectivity, insufficient funding, outdated curricula, lack of qualified instructors, inadequate practical exposure, and limited access to modern technological equipment. He noted further that many institutions continued to rely heavily on theoretical teaching methods with little emphasis on practical digital training. As a result, students often graduate without sufficient acquisition of relevant digital entrepreneurial skills. Research evidence indicates that there is still a mismatch between the skills acquired by TVET students and the competencies demanded by modern industries and digital enterprises. Koce (2015) observed that Nigeria, in recent time has witnessed a rapid growth of social media platforms, online marketplaces, fintech services, and digital communication systems, this has created numerous opportunities for youths to engage in online businesses and digital entrepreneurship. Similarly, Ismail (2015) noted that employability skills are critical for workplace success and career sustainability among TVET graduates. However, the extent to which TVET students acquire the necessary skills to utilize these opportunities effectively remains uncertain. Therefore, this study focuses on examining the extent of acquisition of digital entrepreneurship skills by TVET students for gainful employment in North-Central, Nigeria. 
Purpose of the Study
The main purpose of this study is to determine the extent of acquisition of digital entrepreneurship skills by TVET students for gainful employment in North-Central Nigeria. Specifically, the study sought to:
1. determine the extent to which TVET students acquire digital entrepreneurship skills for gainful employment in North-Central Nigeria.

2. determine the challenges affecting the acquisition of digital entrepreneurship skills by TVET students in North-Central Nigeria.
Research Questions
The following research questions guided the study:
1. To what extent do TVET students acquire digital entrepreneurship skills for gainful employment in North-Central Nigeria?
2. What are the challenges affecting the acquisition of digital entrepreneurship skills by TVET students in North-Central Nigeria? 
Research Hypotheses
The following null hypotheses guided the study and were tested at 0.05 level of significance:
1. H01: There is no significant difference in the mean responses of male and female TVET students on the extent of acquisition of digital entrepreneurship skills for gainful employment in North-Central Nigeria. 
2. H02: There is no significant difference in the mean responses of urban and rural TVET students on the challenges affecting the acquisition of digital entrepreneurship skills in North-Central Nigeria. 
Methodology
The study adopted a descriptive survey research design. The study was conducted in Benue, Nasarawa, and Abuja, the Federal Capital Territory (FCT), in North-Central Nigeria. The region is known for its growing entrepreneurial activities and increasing adoption of digital technologies in education and business sectors. The population of the study consisted of 500 TVET students in public tertiary institutions offering technical and vocational education programmes in Benue, Nasarawa, and Abuja,FCT. The target respondents included students in vocational, technical, business, and entrepreneurship-related programmes. A multi-stage sampling technique was used for the study. First, purposive sampling was used to select institutions offering TVET programmes in Benue, Nasarawa, and Abuja,FCT. Thereafter, stratified random sampling technique was employed to categorize respondents based on gender and location, while simple random sampling technique was used to select the respondents. Using Taro Yamane’s sample size determination formula at a 5% level of precision, a population size of 500 yielded a sample size of approximately 222 respondents. Therefore, the study adopted a sample size of 222 respondents for data collection. The instrument for data collection was a structured questionnaire titled: Digital Entrepreneurship Skills Acquisition Questionnaire (DESAQ). The questionnaire was divided into three sections: Section A is demographic information of respondents. Section B, consisted of items on the extent of acquisition of digital entrepreneurship skills. Section C, also consisted of items on the challenges affecting acquisition of digital entrepreneurship skills. The questionnaire items were structured on a 4-point Likert scale as follows: Very High Extent (VHE) =4, High Extent (HE) = 3, Low Extent (LE) = 2, Very Low Extent (VLE) =1 For challenges: Strongly Agree (SA) =4, Agree (A) = 3, Disagree (D) = 2, Strongly Disagree (SD) = 1. The instrument was developed based on literature related to digital entrepreneurship and TVET education. The instrument was subjected to face and content validation by three experts: one expert in TVET education, one in entrepreneurship education, and one in measurement and evaluation, all in the university of Nigeria, Nsukka. Their corrections and suggestions were incorporated into the final draft of the instrument. The reliability of the instrument was determined through a pilot test conducted in Enugu state, in South-East region of Nigeria, which is outside the study area using respondents with similar characteristics. Cronbach Alpha method was used to determine the internal consistency of the instrument. A reliability coefficient of 0.70 was realized which was considered adequate for the study. The researcher, with the research assistants, administered copies of the questionnaire directly to the respondents. The direct delivery method ensured a high return rate of the instrument. The data collected from the respondents were analyzed using mean and standard deviation to answer the research questions, while independent t-test statistics were used to test the null hypotheses at 0.05 level of significance. A criterion mean of 2.50 was used for decision making. Any item with a mean score of 2.50 and above was regarded as “Agreed/High Extent,” while items below 2.50 were regarded as “Disagreed/Low Extent.”
Results
Table 1: Mean Ratings on the Extent of Acquisition of Digital Entrepreneurship Skills by TVET Students
	S/N
	Items
	Mean
	SD
	Decision

	1
	Use of social media for business promotion
	3.41
	0.71
	High Extent

	2
	Online marketing and digital advertising skills
	3.28
	0.83
	High Extent

	3
	Ability to create online business platforms
	3.12
	0.89
	High Extent

	4
	Graphic design skills for digital business
	2.98
	0.91
	High Extent

	5
	Use of e-commerce platforms
	3.36
	0.75
	High Extent

	6
	Content creation skills
	3.25
	0.81
	High Extent

	7
	Use of digital payment systems
	3.48
	0.69
	High Extent

	8
	Website management skills
	2.74
	0.94
	High Extent

	9
	Digital communication with customers
	3.31
	0.77
	High Extent

	10
	Use of data analytics tools
	2.61
	0.96
	High Extent






The findings in Table 1 revealed that TVET students acquire digital entrepreneurship skills to a high extent as indicated by the grand mean score of 3.15 which is above the criterion mean of 2.50. This implies that students possess appreciable competencies in digital marketing, e-commerce operations, online communication, and digital payment systems for gainful employment.
Table 2: Mean Ratings on the Challenges Affecting Acquisition of Digital Entrepreneurship Skills
	S/N
	Items
	Mean
	SD
	Decision

	11
	Inadequate ICT facilities
	3.54
	0.66
	Agree

	12
	Poor internet connectivity
	3.62
	0.59
	Agree

	13
	Lack of qualified instructors
	3.47
	0.74
	Agree

	14
	Inadequate funding
	3.59
	0.68
	Agree

	15
	Irregular electricity supply
	3.71
	0.52
	Agree

	16
	High cost of digital devices
	3.44
	0.80
	Agree

	17
	Lack of practical exposure
	3.39
	0.77
	Agree

	18
	Outdated curriculum
	3.31
	0.83
	Agree

	19
	Poor government support
	3.57
	0.69
	Agree

	20
	Lack of innovation centres
	3.42
	0.75
	Agree



The findings showed that respondents agreed that several factors hinder the acquisition of digital entrepreneurship skills among TVET students in North-Central Nigeria. The major challenges identified include irregular power supply with a mean rating of 3.71, and poor internet connectivity with a mean rating of 3.62, while the least challenge facing TVET students is inadequate innovation centres in TVET institutions.
H01: There is no significant difference in the mean responses of male and female TVET students on the extent of acquisition of digital entrepreneurship skills for gainful employment in North-Central Nigeria.
Table 3: mean and t-test analysis of Male and Female Students on the extent of acquisition of digital entrepreneurship skills for gainful employment in North-Central Nigeria.
	Variable
	N
	Mean
	SD
	t-cal
	t-crit
	Decision

	Male
	210
	3.18
	0.74
	1.21
	1.96
	Not Significant

	Female
	190
	3.11
	0.79
	
	
	



The data presented in table 3 show that the calculated t-value of 1.21 is less than the critical t-value of 1.96 at 0.05 level of significance, hence the null hypothesis was accepted. Therefore, there is no significant difference between the mean responses of male and female TVET students on the acquisition of digital entrepreneurship skills.
H02: There is no significant difference in the mean responses of urban and rural TVET students on the challenges affecting acquisition of digital entrepreneurship skills in North-Central Nigeria.
Table 4: t-test Analysis of Urban and Rural Students on the challenges affecting acquisition of digital entrepreneurship skills in North-Central Nigeria.
	Variable
	N
	Mean
	SD
	t-cal
	t-crit
	Decision

	Urban
	225
	3.49
	0.72
	1.44
	1.96
	Not Significant

	Rural
	175
	3.55
	0.76
	
	
	


 
Also, the data presented in Table 4 show that the calculated t-value of 1.44 is less than the critical t-value of 1.96, thus the null hypothesis was accepted. This indicates that there is no significant difference between urban and rural TVET students regarding the challenges affecting acquisition of digital entrepreneurship skills.
Discussion 
The findings of the study revealed that TVET students in North-Central Nigeria acquire digital entrepreneurship skills to a high extent. The respondents indicated competence in social media marketing, digital communication, online business management, content creation, and use of digital payment systems. This finding aligns with the study of Audu et al. (2021), which reported that digital entrepreneurship skills enhance employability and self-reliance among TVET students. The study also found that students face numerous challenges in acquiring digital entrepreneurship skills. Prominent among these challenges are inadequate ICT facilities, poor internet access, irregular electricity supply, insufficient funding, outdated curriculum, and lack of qualified instructors. This finding is consistent with the report of UNESCO (2022), which identified infrastructural deficits and inadequate digital resources as major barriers to effective digital skill acquisition in developing countries. Furthermore, the hypotheses tested revealed no significant difference between male and female students regarding acquisition of digital entrepreneurship skills. This suggests that both genders have relatively equal opportunities and exposure to digital entrepreneurship training in TVET institutions. Similarly, no significant difference existed between urban and rural students regarding the challenges affecting skill acquisition. This implies that the challenges are generally common across institutions irrespective of location.
Conclusion
The study concluded that TVET students in North-Central Nigeria acquire digital entrepreneurship skills to a high extent. The respondents indicated competence in social media marketing, digital communication, online business management, content creation, and use of digital payment systems. The study further found that students face numerous challenges in acquiring digital entrepreneurship skills. Prominent among these challenges are inadequate ICT facilities, poor internet access, irregular electricity supply, insufficient funding, outdated curriculum, and lack of qualified instructors. Consequently, there is an urgent need for educational institutions, government agencies, and other stakeholders to strengthen digital entrepreneurship education within TVET programmes to enhance employability, self-reliance, and economic productivity among graduates.
Recommendations
Based on the findings of the study, the following recommendations were made:
1. Government and educational stakeholders should provide adequate ICT facilities and digital laboratories in TVET institutions to enhance practical learning experiences.  
2. Government should improve internet infrastructure and electricity supply in educational institutions to support effective digital learning. 
3. Financial support and grants should be provided to TVET institutions and students to facilitate access to digital tools and entrepreneurial resources. 
4. Innovation and entrepreneurship centres should be established within TVET institutions to promote practical digital business development. 
5. Partnerships should be encouraged between TVET institutions and technology-based industries for internship opportunities and practical exposure of students. 
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