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Abstract 

This position paper advocates for the intentional implementation of innovative instructional 

strategies in technical education to foster the acquisition of 21st century skills essential for 

global competitiveness and sustainable development. As the world of work becomes 

increasingly dynamic and technologically-driven, traditional pedagogies in technical 

education fall short in preparing learners for real-world challenges. The paper argues for a 

shift toward learner-centred, technology-integrated approaches such as project-based 

learning, collaborative problem-solving, flipped classrooms, and the use of digital tools and 

simulations. It examines the critical role of these strategies in promoting creativity, critical 

thinking, communication, collaboration, and digital literacy, which are core competencies 

for today’s workforce. The paper also highlights systemic barriers to innovation, including 

outdated curricula, inadequate infrastructure, and insufficient teacher training. It calls on 

policymakers, educators, and stakeholders to embrace curriculum reform, invest in 

professional development, and provide the enabling environment needed for transformative 

change in technical education. Ultimately, the paper positions innovative pedagogy as a 

necessity for equipping technical learners with the skills and mindset to thrive in a rapidly 

evolving world. 

Keywords: technical education, instructional innovation, 21st century skills, workforce 

readiness, educational reform. 

 

Introduction 

Technical education, often positioned at the intersection of theory and practice, is crucial for 

preparing individuals to meet industrial and societal demands. In the 21st century, technical 

education is not just about hands-on training but also involves fostering competencies in 
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problem-solving, creativity, and technological adaptability (International Labour 

Organization (ILO, 2021). The digital transformation of industries demands a re-calibration 

of technical curricula and teaching methodologies to ensure alignment with emerging labour 

market needs (World Economic Forum, 2020). Furthermore, the integration of sustainability, 

ethics, and entrepreneurship into technical education reflects its expanded role in shaping 

responsible and innovative citizens (Aina & Adedeji, 2021). 

 

21st century skills refer to a set of core competencies, values, and attitudes necessary for 

success in modern life and work. These skills transcend specific technical domains and 

include critical thinking, collaboration, creativity, communication, digital literacy, and 

adaptability (Partnership for 21st Century Learning [P21], 2020). They are essential for 

students to navigate complexity, solve real-world problems, and adapt to a rapidly changing 

technological and professional landscapes.  Trilling and Fadel (2021) listed the following as 

the 21st century skills: critical thinking involves the ability to analyze, evaluate, and 

synthesize information for effective decision-making and innovation; collaboration simply 

means ability to work effectively and respectfully with diverse teams and individuals; 

creativity includes generating novel and useful ideas and applying them in practical terms; 

communication encompasses the ability to articulate thoughts clearly and persuasively 

through various media; digital literacy includes navigating, evaluating, and creating 

information using a range of digital technologies; adaptability is the capacity to adjust to new 

conditions, learn from experience, and embrace change positively. 

 

The movement to 21st century technical education requires a paradigm shift in instructional 

delivery. Traditional lecture-based methods must give way to learner-centred, experiential, 

and technology-enhanced approaches. Strategic instructional methods, such as problem-

based learning, project-based learning, collaborative learning, and flipped classroom, are 

necessary in technical education, if learners must keep abreast with skills needed in this 21st 

century (Ananiadou & Claro, 2020). These are instructional strategies that involve active 

participation of learners, their ability for critical inquiry, ability to apply the acquired 

knowledge in real-world situations, as well as proficiency in cognitive and socio-emotional 

development. 

 

Moreover, instructional strategies must be inclusive, culturally responsive, and aligned with 

competency-based frameworks. Teachers must be empowered through continuous 

professional development to design and implement pedagogies that are dynamic and 

interdisciplinary (Okolie et al., 2021). Curriculum planners and educational institutions also 

need to adopt flexible frameworks that integrate both technical content and soft skills 

seamlessly. 
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This paper aims to explore how instructional strategies in technical education can be 

effectively implemented to cultivate 21st century skills. It examines theoretical foundations, 

pedagogical innovations, and contextual factors that shape instructional practice in Technical, 

Vocational, Education and Training (TVET). The paper also analyzes models, and 

recommendations that support the development of these skills in technical education settings. 

 

Conceptual expectations of 21st century skills in the context of technical education 

Following are the theories and global paradigm requiring the integration of 21st century skills 

into technical education, emphasizing learner-centredness, life-long learning, technological 

competence, and adaptability of graduates who are technically proficient, innovative, 

collaborative and globally competent:    

1. Constructivism and experiential learning 

Constructivism posits that learners construct knowledge through active engagement with their 

environment (Piaget, as cited in Trilling & Fadel, 2021). This theory emphasizes instructional 

strategies such as project-based and problem-based learning. These are strategies used in 

technical education to foster critical thinking, problem-solving, and innovation. Furthermore, 

Kolb’s experiential learning theory also emphasizes the transformation of experience into 

knowledge through reflection and experimentation.  This is crucial in technical disciplines 

that require practical application of skills (Kolb & Kolb, 2020). 

2. Human Capital Theory 

The Human Capital Theory opines that investments in education and training enhance 

individuals' productivity and societal development (Schultz, 1961). Since technical education 

is viewed as a vehicle for equipping learners with competencies that directly contribute to 

economic growth, it becomes the most favoured framework for developing 21st century skills.  

3. Globalization and lifelong learning 

Globalization has given rise to the rethinking of education that prepares learners for 

international and intercultural collaboration. Technical education is the most favoured in this 

frame.  This relevance is so adjudged since technical education enables workers to operate in 

global supply chains, adapt to international standards, and collaborate virtually across borders. 

According to UNESCO (2022), these demands are within the broader goal of lifelong learning, 

which is essential for sustaining employability in the rapidly evolving world of work.  

4. Technology integration and digital pedagogy 

The conceptual foundation of 21st century skills also includes digital pedagogy - the use of 

technology not just as a tool but as an enabler of new forms of learning, interaction, and 

problem-solving. The emergence of industries that are defined by automation, artificial 

intelligence, and cyber-physical systems, requires that technical education integrate digital 

literacy, data analysis, and computational thinking into all areas of training (World Economic 

Forum, 2020). Technical education must therefore evolve to produce digitally fluent 
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technicians who can operate and innovate within smart manufacturing, green energy, and ICT 

sectors (Aina & Adedeji, 2021). 

5. Social-emotional learning and soft skills 

Another important conceptual underpinning is the recognition of social-emotional learning 

(SEL) in technical education. SEL involves cultivating skills such as empathy, resilience, 

communication, and teamwork; these are skills that are increasingly essential in the modern 

workplace. As automation replaces many manual tasks, employers now place greater value 

on interpersonal and emotional intelligence competencies that cannot be easily replicated by 

machines (ILO, 2021). This shift further reinforces the importance of a holistic approach to 

education that balances technical training with emotional and social development. 

6. Integration within technical education 

In technical education, these conceptual frameworks collectively advocate for a 

transformative learning model that goes beyond skill acquisition to include the development 

of character, civic responsibility, and adaptability. Institutions are encouraged to adopt 

flexible, modular, and interdisciplinary curricula that align with industry demands and global 

competencies (Ananiadou & Claro, 2020). Moreover, assessment practices must shift from 

standardized testing to authentic, performance-based evaluations that reflect real-world tasks 

and challenges. 

 

Core instructional strategies for technical education 

To effectively equip learners with 21st century skills in technical education, instructional 

strategies must be intentional, dynamic, and learner-centred. The following are effective 

instructional models focused not only on knowledge acquisition but also on the development 

of critical thinking, problem-solving, communication, collaboration, and adaptability:  

1) Project-based learning:   

Project-based learning is a student-centred approach in which learners actively explore real-

world challenges and create tangible products. It fosters deep engagement, critical thinking, 

creativity, and collaborative skills while linking theory to practice, especially valuable in 

technical education settings such as engineering, ICT, and construction (Bell, 2020).  Students 

work on interdisciplinary projects in teams to develop both technical and soft skills.  

According to Thomas and Brown (2021: 94), “this type of model provides a framework for 

developing authentic learning experiences that align with workplace demands.” 

2) Problem-based learning  

Problem-based learning centres on exploring difficult and open-ended problems. It is 

effective for the acquisition of skills such as critical thinking, adaptability, and independent 

learning, essential for technical and vocational students in a world with occasional and 

changing work environments (Ananiadou & Claro, 2020). In this case, the teacher is simply 
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to facilitate learning as learners collaborate, research and look for solutions.  It is one of the 

effective models used in technical disciplines. 

3) Flipped classroom model 

The flipped classroom model uses in-class time for applications, discussions and problems 

solving.  Instructional content is delivered outside of class, through videos or digital modules.  

This encourages student autonomy and uses hands-on learning opportunities, which are very 

much in use in technical education (Nworie, 2021).  

4) Experiential and work-based learning 

Experiential learning emphasizes learning through experience, reflection, and practice. In 

technical education, this often takes the form of internships, apprenticeships, school-industry 

collaborations, and simulation labs. These settings allow students to apply theoretical 

concepts in authentic work environments and develop workplace-relevant skills such as 

teamwork, communication, and initiative (Kolb & Kolb, 2020).  Consequently, the 

connection between school and industry is strengthened (ILO, 2021). 

5) Collaborative and peer learning 

Collaborative learning involves students working together to solve problems, complete tasks, 

or create products. This method supports the development of interpersonal skills, teamwork, 

and shared accountability, which are key 21st century competencies (Trilling & Fadel, 2021). 

In technical education, collaborative learning is often used in group-based projects, laboratory 

assignments, and peer-to-peer teaching, fostering a culture of cooperation and diversity of 

thought. 

6) Competency-based instruction  

Competency-based instruction aligns with the need for individualized, mastery-oriented 

learning. Learners’ progress is based on demonstrated proficiency in specific competencies, 

which may include both technical and soft skills (UNESCO, 2022). This model is outcome-

driven and particularly suitable for technical education programmes aiming to meet labour 

market standards. The model uses strategies such as performance tasks, portfolios and 

workplace simulations for assessing mastery of skills (Okolie et al., 2021). 

7) Technology-enhanced learning  

Technology-enhanced learning incorporates digital tools and platforms, such as learning 

management systems, virtual labs, augmented reality (AR), and artificial intelligence, to 

enhance instructional delivery and students’ engagement. It promotes digital literacy, 

independent learning, and access to a wide range of resources, preparing learners for 

technologically driven workplaces (World Economic Forum, 2020). 

 

Pedagogical tools and technology integration in technical education 

The integration of pedagogical tools and emerging technologies is central to modernizing 

technical education for the digital age. These are not only to enhance instructional delivery 
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but also to facilitate connection between theoretical instruction and real-world technical 

practice.  These tools, according to UNESCO (2020), include smart classrooms, simulations, 

digital platforms and open educational resources which are used to transform the way learners 

access, engage with and apply technical knowledge (UNESCO, 2022).   

1. Smart classrooms and digital platforms 

In technical education, smart classrooms enable dynamic demonstrations, real-time 

simulations, and peer discussions, enhancing conceptual understanding and learner 

participation.  Smart classrooms are technologically enhanced learning environments that 

utilize interactive whiteboards, digital assessment tools, wireless internet, and real-time 

feedback systems to foster learning and immediate engagement with digital content, 

multimedia and collaboration.  Examples are Learning Management Systems (LMS) such as 

Moodle, Google Classroom, and Canva.  These allow teachers to distribute materials, track 

learnes’ progress, and support blended learning models (Nworie, 2021). They are effective 

for learning in technical fields (Okolie et al., 2021). 

2. Technical tools and software applications 

Specialized technical tools and software are integral to skill acquisition in disciplines such as 

engineering, ICT, construction, and design. For instance: Computer-Aided design software 

(like AutoCAD, SolidWorks) supports technical drawing, modelling, and design thinking; 

Integrated development environments (like Visual Studio, Eclipse) are essential for 

programming, debugging, and software development. 

3. Simulation software in electronics, automotive systems, or process engineering 

provides virtual environments for practical training without material waste or safety risks. 

Learners can replicate industry-level practices in preparation for technical certification and 

job readiness.  

4. Augmented and virtual reality  

Augmented and Virtual Reality provide immersive, risk-free environments where learners 

can explore complex processes, troubleshoot systems, and perform experiments. For example, 

virtual laboratories in electronics or chemical engineering allow learners to interact with 

digital instruments and conduct procedures that may be costly or hazardous in real life (Aina 

& Adedeji, 2021). According to World Economic Forum (2020), simulated environment 

enhances technical practices by making it accessible, scalable, and safe for novice learners. 

5. Open educational resources  

Open Educational Resources are freely accessible teaching and learning materials, often 

licensed under Creative Commons. OERs, ranging from textbooks and tutorials to complete 

online courses, support equitable access to quality learning content, particularly in 

underserved regions (UNESCO, 2022).  For technical education, OERs provide up-to-date 

materials on topics like robotics, machine learning, renewable energy systems, and digital 

fabrication. They also promote academic freedom and localization of content, allowing 
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teachers to adapt resources to suit learners’ various situations. Platforms such as MIT 

OpenCourseWare, Coursera, and the Skills Commons repository offer rich, discipline-

specific content for Technical and Vocational Education and Training. 

 

Teacher capacity and professional development in technical education 

Developing effective technical teachers is fundamental to achieving quality outcomes in 

Technical and Vocational Education and Training (TVET). As 21st century work 

environments demand more complex skills, technical teachers must be equipped not only 

with subject matter expertise but also with modern pedagogical strategies and continuous 

learning mindsets. Areas of training are: 

a) Teacher training in modern pedagogies 

Technical educators need specialized training in learner-centred pedagogies that go beyond 

traditional lecture-based instruction. These methods help teachers promote skills essential in 

21st century work environments (Aina & Adedeji, 2021). Without this training, technical 

teachers may still rely on outdated methods due to a lack of exposure to innovative teaching 

models. Both pre-service and in-service training programmes should incorporate theoretical 

and practical aspects using real-world tools like simulations, learning management systems, 

and industry-grade equipment (UNESCO, 2022). 

b) Continuous professional development  

Continuous professional development is a cornerstone of teacher quality enhancement and 

lifelong learning. It includes regular workshops, refresher courses, short-term certifications, 

industry attachments, webinars, and peer-led seminars. In technical education, continuous 

professional development helps teachers stay current with technological advancements and 

align classroom instruction with labour market demands (ILO, 2021). School and industries 

can partner to help focus continuous professional development on the demands of sectors 

such as engineering, ICT, and construction (Okolie et al., 2021). 

c) Pedagogical content knowledge (PCK) for technical teachers 

Pedagogical content knowledge (PCK) for technical teachers refers to a teacher's ability to 

blend subject expertise with appropriate pedagogical techniques. In technical education, this 

means knowing what to teach (like how a machine functions) and how to teach it (like through 

visual aids, analogies, or hands-on activities) (Trilling & Fadel, 2021). 

d) Role of mentorship and peer coaching 

Mentorship and peer coaching are vital for building institutional knowledge, professional 

confidence, and reflective practice among technical teachers. Veteran teachers can support 

new entrants through guidance in lesson planning, technical demonstrations, and classroom 

management. Peer coaching encourages collaborative teaching, feedback exchange, and co-

reflection, fostering a learning-oriented professional culture (Nworie, 2021).  These enables 
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teachers to increase their pedagogical development, and also build resilience and adapt to 

technological changes in education. 

 

Challenges of implementation of technical education for 21st century skills 

While the importance of technical education in equipping learners with 21st century skills is 

widely recognized, numerous challenges continue to hinder effective implementation, 

particularly in Nigeria. These challenges include: 

i. Inadequate infrastructure and teaching resources 

Most technical schools do not have good physical infrastructure, but outdated equipment, and 

limited access to modern laboratories and digital tools (Aina & Adedeji, 2021). The absence 

of internet connectivity, modern workshops, and smart classrooms prevents the adoption of 

blended learning, simulations, and hands-on training essential for skill development.  

UNESCO (2022) affirmed that lack of modern facilities contributes to lowering the quality 

of technical training, thus, limiting learners’ exposure to tools and technologies essential for 

use in modern industries. 

ii. Weak industry–education linkages 

Though it is important for public–private partnerships in TVET, it is difficult for schools to 

establish meaningful collaborations with industry. Thus, schools find it difficult to have 

access to internships, up-to-date curriculum inputs, modern equipment, and employment 

pathways for learners (ILO, 2021). 

iii. Limited teacher capacity 

Lack of qualified technical teachers with adequate pedagogical content knowledge (PCK), 

digital skills, and industry exposure, is one of the challenges faced by TVET.  Many teachers 

are trained in traditional, lecture-based delivery and have limited opportunities for continuous 

professional development (Okolie et al., 2021). The consequence is a mismatch between 

teaching practices and modern competency-based approaches needed in fostering 21st 

century skills. 

iv. Lack of industry and education linkages 

Despite the recognized importance of public–private partnerships in TVET, many institutions 

struggle to establish meaningful collaborations with industry. This limits access to internships, 

up-to-date curriculum inputs, modern equipment, and employment pathways for graduates 

(ILO, 2021). Without regular industry input, technical programmes may become outdated and 

misaligned with current labour market needs.  There is need for gaps between education and 

industry to be closed.    

v. Policy and funding gaps 

Although policies exist (like NBTE and NUC guidelines), there is often a gap between policy 

design and execution. Bureaucratic delays, fragmented responsibilities among agencies, and 

insufficient funding hinder curriculum reform, staff training, and infrastructure upgrades 
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(NUC, 2021). Many institutions also rely heavily on limited government subventions without 

alternative funding models, which restricts innovation and sustainability.  There should be 

strategic policies for closing such gaps. 

vi. Student enrollment and social perception 

Technical and vocational education is still perceived as a second-tier option compared to 

university education. This stigma affects enrollment rates and limits societal support for 

investment in TVET. Students who do enroll often lack adequate career guidance or clear 

post-training pathways (Trilling & Fadel, 2021). Changing public perception is critical for 

increasing demand and attracting quality learners and instructors into the system. 

vii. Monitoring and evaluation deficiencies 

Weak monitoring, evaluation, and quality assurance mechanisms compromise the 

effectiveness of technical education. Many institutions do not have robust systems to track 

student performance, graduate employment, or the relevance of training programmes 

(UNESCO, 2022). The absence of data-driven decision-making prevents continuous 

improvement and undermines accountability. 

 

Strategies for improving the fate of TVET in Nigeria 

For effective implementation of innovative instructional strategies in Technical and 

Vocational Education and Training (TVET), the following recommendations are made:   

1. National curriculum frameworks and policies 

The National Board for Technical Education (NBTE), an agency in charge of polytechnics 

and monotechnics, should ensure that they adhere to national skill development goals while 

National Universities Commission (NUC) provides accreditation and minimum academic 

standards for university-level technical programmes (NBTE, 2020; NUC, 2021).  These 

organs would ensure curriculum design with employability skills for TVET.  

2. Partnerships of industry and private sector involvement 

Industries need to partner with educational institutions, if technical education must be relevant 

and responsive. Such partnerships would ensure curriculum co-design, work-based learning 

opportunities, internships, and equipment donations, as well as practical training and increase 

employability of graduates (Okolie et al., 2021).   

3. Mobilization of infrastructure and resource  

Investment in infrastructure is key for the sustainability of technical education.  Infrastructure 

includes well-equipped laboratories, digital classrooms, maker spaces, and industry-grade 

equipment (Aina & Adedeji, 2021).  It is hoped that government’s budgetary allocation and 

grants, industry support initiatives, and development partner interventions would help to 

address the issue of infrastructure and resource mobilization. 
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4. Monitoring, evaluation, and quality assurance mechanisms 

For institutional performance to align with national and international benchmarks, there must 

be a functional quality assurance framework. In Nigeria, periodic accreditation, curriculum 

review and programme evaluation to ensure that learning outcomes, staff qualifications, 

infrastructure, and student assessments meet required standard (NUC, 2021) should be the 

hallmark.   

 

Conclusion 

In conclusion, implementing innovative instructional strategies in technical education is no 

longer optional; it is a strategic imperative for developing a skilled, adaptable, and future-

ready workforce. As the demands of the 21st century continue to evolve, technical education 

must move beyond rote learning and outdated practices to embrace dynamic, learner-centred 

approaches that promote creativity, critical thinking, collaboration, and digital competence. 

While challenges such as inadequate infrastructure, curriculum rigidity, and limited teacher 

capacity persist, they are not insurmountable. With committed investment in teacher training, 

curriculum reform, and the integration of relevant technologies, technical education can 

become a powerful vehicle for national development and global competitiveness. 

Stakeholders at all levels should therefore act decisively to reposition technical education as 

a catalyst for innovation, productivity, and sustainable growth in the 21st century knowledge 

economy. 

 

References 

Aina, J. K., & Adedeji, A. A. (2021). Reimagining technical education for a sustainable 

future in Africa. International Journal of Vocational Education and Training, 29(2), 

45–59.   

Ananiadou, K., & Claro, M. (2020). 21st century skills and competences for new millennium 

learners in OECD countries. OECD Education Working Papers. 

Bell, S. (2020). Project-based learning for the 21st century: Skills for the future. Learning 

and Leading with Technology, 47(1), 38–41. 

International Labour Organization (ILO) (2021). Skills and jobs for a green and inclusive 

transition: Challenges and opportunities. Retrieved from  

https://www.ilo.org/global/topics/green-jobs/publications/WCMS_832514/lang--

en/index.htm 

Kolb, A. Y., & Kolb, D. A. (2020). The experiential educator: Principles and practices of 

experiential learning. EBLS Press. 

National Board for Technical Education (NBTE). (2020). Guidelines for the review of the 

National Diploma and Higher National Diploma curriculum.  

 

https://www.ilo.org/global/topics/green-jobs/publications/WCMS_832514/lang--en/index.htm
https://www.ilo.org/global/topics/green-jobs/publications/WCMS_832514/lang--en/index.htm


 

 

 

 
 
Prestige Journal of Counselling Psychology, Vol. 8, No. 2, September 2025 ISSN: 2651-5687 (Print) 
A publication of the Association for the Promotion of Innovation in Education (APIE)  ISSN: 2651-5709 (Online) 
 

107 
 

National Universities Commission (NUC). (2021). Benchmark minimum academic standards 

(BMAS) for Nigerian universities: Engineering and technology. Retrieved from 

https://nuc.edu.ng/wp-

content/uploads/2015/09/Engrg%20and%20Tech%20Draft%20BMAS.pdf  

Nworie, J. (2021). Flipped classroom model: Improving engagement and performance in 

vocational training. Journal of Technical Education and Training, 13(2), 84–92.  

Okolie, U. C., Nwajiuba, C. A., & Ezeah, P. C. (2021). Digital skills and youth 

entrepreneurship: Perspectives from sub-Saharan Africa. International Journal of 

Educational Development, 84, 102419.  

Partnership for 21st Century Learning (P21). (2020). Framework for 21st century learning 

definitions. Retrieved from 

http://static.battelleforkids.org/documents/p21/P21_Framework_DefinitionsBFK.pdf.  

Schultz, T. W. (1961). Investment in Human Capital. American Economic Review, 51(1),1–

17.  

Thomas, D., & Brown, J. S. (2021). A new culture of learning: Cultivating the imagination 

for a world of constant change. CreateSpace Independent Publishing. 

Trilling, B., & Fadel, C. (2021). 21st century skills: Learning for life in our times. Jossey-

Bass.  

UNESCO. (2020). Education for sustainable development: A roadmap. United Nations 

Educational, Scientific and Cultural Organization. 

https://unesdoc.unesco.org/ark:/48223/pf0000374802 

UNESCO (2022). Transforming technical and vocational education and training for 

sustainable and inclusive growth.  Retrieved from 

https://unesdoc.unesco.org/ark:/48223/pf0000380449. 

World Economic Forum. (2020). The future of jobs report 2020. Retrieved from 

https://www.weforum.org/reports/the-future-of-jobs-report-2020 

 

 

https://nuc.edu.ng/wp-content/uploads/2015/09/Engrg%20and%20Tech%20Draft%20BMAS.pdf
https://nuc.edu.ng/wp-content/uploads/2015/09/Engrg%20and%20Tech%20Draft%20BMAS.pdf
http://static.battelleforkids.org/documents/p21/P21_Framework_DefinitionsBFK.pdf
https://unesdoc.unesco.org/ark:/48223/pf0000374802
https://unesdoc.unesco.org/ark:/48223/pf0000380449
https://www.weforum.org/reports/the-future-of-jobs-report-2020

