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Abstract 
In the context of global competition, countries with poor technical capacity 
cannot survive in an increasingly competitive world. Integration into the 
global economy requires skilled workers to meet the demands of the local and 
international markets. The current economic and technological changes 
demand highly skilled technologists for improved quality of product and 
services. Technology education plays a vital role in today’s labour market as 
technological innovation and economic growth fuel the demand for skilled 
workers. The need for technology education is increasing as a result of the 
convergence of technological changes, reorganization of work, economic 
openness and competition, and capital deepening.  In this era, worker's job 
performance and the ability to manage paradigm shift from institution to 
industry point of view require strong collaboration and partnership. One of 
the ways to solve the gaps that exist is to link industry and institution in the 
quest of harnessing human resources for employment and the world of work. 
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Therefore this paper examines the rationale for involving industries in the 
development of technology education and spelled out some mechanisms for 
sustainably involving industries in technology education development to 
achieve sustainable economic development. 

 
There seem to be general agreement that the real different between the 

developed countries of America, Europe, Asia and Far East and underdeveloped 
countries of Africa lies in their technological capabilities (Economic Commission for 
Africa, ECA, 1998).  Evidence abounds to the fact that technological capabilities of 
any nation are critical to her economic survival and vibrancy. Consequently, countries 
with poor technical capacities may not survive or remain competitive in the global 
economy. It is therefore important that nations educate her workforce in technical 
language of the future.  

 
This has led many nations, including Nigeria to make frantic efforts toward 

promoting technology education. Despite what efforts committed by the public sector 
in promoting technology education, owing to its cost intensive and practical oriented 
nature, it will still remain difficult to drive its mission without linking it to industries. 
Therefore, this paper discusses technology education, its role in economic 
development, the need for involving industries in technology education and sustainable 
mechanisms for the involvement.  

 
Technology Education 

Technology Education is an integrated, experience-based instructional program 
designed to prepare students to be knowledgeable about technology - its evolution, 
systems, technologies, utilization, and social and cultural significance. It results in the 
application of mathematics and science concepts to technological systems in areas such 
as, but not limited to: construction, manufacturing, communications, transportation, 
biotechnology, and power and energy (The Technology Education Lab, 2012). Students 
are challenged to discover, create, solve problems, and construct solutions by using a 
variety of tools, machines, computer systems, materials, processes and technological 
systems. Technology education is an aspect of Vocational Education and Training 
(VET) program that borders mainly on technological systems. 

 
As an aspect of VET, technology education aims at developing not only 

practical skills but also attitudes and habits that make the recipient a creative, 
innovative and resourceful person. It enhances its recipients’ relevance and 
functionality in the society. Technology education is meant to impart knowledge and 
skills for increased efficiency in the world of work, sustainable livelihoods, personal 
empowerment and socio-economic development, which enhances proper adjustment in 
knowledge economies and rapidly changing work environment (Ibeneme & Okorafor, 
2013).  
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Economic Development 
 Economic development generally refers to the sustained, concerted actions 
of policy makers and communities that promote the standard of living and economic 
health of a specific area (Wikipedia, 2013). Such actions can involve multiple areas 
including development of human capital, critical infrastructure, regional 
competitiveness, environmental sustainability, social inclusion, health, safety, literacy, 
and other initiatives (Wikipedia, 2013). The International Economic Development 
Council defines economic development as an “activity that seeks to improve the 
economic well-being and quality of life for a community, by creating and/or retaining 
jobs…” (Greechie, 2013). Economic development can also be redefined as the increase 
in the amount of people in a nation’s population with sustained growth from a simple, 
low-income economy to a modern, high-income economy. Its scope includes the 
process and policies by which a nation improves the economic, political, and social 
well-being of its people (Reed, 2011). Economic development therefore has to do with 
increasing living standards, earning power, self-esteem needs and freedom from 
oppression and greater choice. It could be asserted that the development of human 
capital is central to propelling economic development. 
 
The Place of Technology Education in Economic Development 

From the concept of economic development, it is pertinent that productive 
workforce holds the key to unlocking economic development. Generating adequate 
productive workforce both in quantity and quality can only be feasible through 
functional skill development, as provided by technology education. Skill development 
is important for economic growth, poverty alleviation, youth and women’s 
empowerment and social inclusion.  

 
Technology education produces skilled manpower in applied science and 

engineering technology to operate, maintain and sustain a nation’s economic activities 
for rapid socio-economic development. In this technology driven global economy, 
technology education stands very tall to impart necessary skills and competencies 
leading to the production of craftsmen, technicians and technologist who will be 
enterprising and self-reliant. When appropriately implemented in line with its 
philosophy, technology education turns out competent workers/entrepreneurs that 
engender creative/innovative ideas and enlarge the economic pie. Acknowledging this 
fact, former president of Nigeria, Chief Olusegun Obasanjo stated that TVET (of which 
technology education is a part) holds the key to Nigeria becoming technologically 
relevant and internationally competitive in the world market. Further he stated that 
TVET is the most effective means of powering the citizenry to stimulate sustainable 
national development, enhance employment, improve the quality of life, reduce 
poverty, limit the incidence of social vices due to joblessness and promote a culture of 
peace, freedom and democracy (Federal Ministry of Education, 2000). 
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It is important to acknowledge that Nigeria like most countries of the world has 
shown interest in technology education especially at the policy level. However, the 
impact of technology education has not really been felt on the Nigerian economy even 
after decades of implementation. The technological backwardness of Nigeria, high 
unemployment rate and intense poverty and deprivation among others factors can attest 
to this claim. The simple explanation of this shortfall of technology education is that 
there are missing links in its implementation. One of such missing links as wished to be 
addressed in this paper is the non-involvement of industries in the development and 
implementation of technology education. 

 
Rationale for Involving Industries in Technology Education Development 

Generally speaking, the world of work is not sufficiently involved, at the 
planning, implementation and steering of technology education. Over time, two 
different worlds have been built between Training Institute and Industry. Education 
looks at the general development of students that will give them a wide range of 
opportunities and choices to prepare them after graduation while industries look for 
technicians and employees with specific skills who will fit directly into the system. 
This may explain Majumdar’s (2008) observation that most industries affirm that 
technology education graduates lack requisite skills, knowledge, attitudes or values to 
meet their needs. In the same vein, Huy (2009) claimed that almost all enterprises agree 
that vocational training is currently being conducted in a wasteful manner, falling to 
meet requirements and attract business’s involvement and requiring enterprise to invest 
their money in retraining. Simply put, pre-mature competencies possessed by the new 
workforce are feared to affect productivity.  

 
This may have contributed to some of the problems confronting technology 

education such as lack of attractiveness for middle school graduates, low rate of 
applicants employed after leaving school and low level of recognition by industries as 
to the quality of graduates (Lim, 2009). Asian Development Bank (ADB, 2009) noted 
that the weak link between industry and training institutes is one of the problems 
limiting quantity and quality system output.  Lao People’s Democratic Republic 
(LPDR, 2007) maintained that simply building additional training centers will not 
address the critical issues of adequate number and relevant skills.  

 
Having this seemingly obvious discrepancy in their respective purposes, there 

is a need to create a platform where institutes and industry can meet eye to eye, share 
ideas and regularly interact. A critical factor in technology education is a strong link 
with the industry. Employers often know best what skills are required and can articulate 
the skills implications of newly adopted technologies. Consequently, employers should 
be judiciously involved upstream in establishing overall system direction, and 
downstream in evaluating system outputs.  
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Government of Ethiopia (2008) noted that technology education institutions are 
mainly expected to replicate new and selected technologies and transfer the same to the 
relevant industry in order to increase the competitiveness of the sector according to 
international standards. To this end, MTC (2010) affirmed that a responsive 
Technology education system will include methods to gauge/survey employers to 
gather labor market information. This is a dynamic process as demand and employer 
need must keep pace with changes in technology and the rise of new skill sets. This can 
be done, according to Howell (2010), by conducting occupational analysis, developing 
standards, designing curricula and writing assessments for certification. At the core of 
these processes is the need for industry involvement and to rely more on new players 
and actors that could either augment available provisions, or offer a new way of taking 
technology education up in the context of the growing global shifts.  

 
Close interaction between technology education and industries will make it 

possible to improve the match between training provision and demand, and to mobilize 
additional resources for the sector (Lux Development, 2009). Having a close interaction 
in place, industries are able to participate in technology education programs, with the 
goal of cross-fertilizing ideas for systems improvement. To integrate industrial training 
and other inputs from the industry with the teaching-learning processes, interaction is 
necessary as it develops students’ awareness on job functions in the industry, attitudes 
to adapt to industrial environment, proper practical and relevant knowledge, skills and 
competencies in preparation to becoming self-employed. Industry expectations are also 
echoed through sound interaction, particularly the requirements from new recruits who 
are expected to be orientated to industrial disciplines, job descriptions within the 
workplace with industrial practices. Buttressing this fact, President Barack Obama 
stated,  

 
“If we could match up schools and businesses we could create pipelines right 
from the classroom to the office or the factory floor. This would help workers 
find better jobs, and it would help companies find the highly educated and 
highly trained people that they need in order to prosper and to remain 
competitive”, (Obama, 2011).  

 
Industry-institute interaction allows exploring endless possibilities in working 

in synergy and deriving a new focus to address socio-economic and technology-driven 
challenges. One of the challenges in the present times is the rapid pace of technology 
which makes skills obsolete at greater pace before everyone else could learn from them. 
There is this increasing awareness to bring standardized training to all parts of the 
world through various means and technological advances, as the world rapidly turn to a 
global village. It is increasingly important to be aware that funding groups (e.g. 
USAID) are or will soon begin to consider, as a part of the grant process, whether 
technology education programs, as well as Universities and Colleges are incorporating 
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industry-recognized standards. Moreover, Management & Training Corporation (MTC, 
2010), noted that countries with best examples of technology education system 
(Australia, Canada, Germany and United States), have developed responsive 
technology education system that have the potential to modernize according to training 
and technological developments through robust industry engagement. It is therefore 
very necessary to employ sustainable mechanisms to draw relevant stakeholders into 
systematic and reciprocal interaction in the development of technology education. This 
is to ensure technology emancipation and economic development. 

 
Sustainable Mechanisms to Involve Industry in Technology Education 
Development 

International experience shows that greater involvement with and alignment to 
the needs of industry is critical to the success of a technology education strategy. 
Businesses now participate in the whole process of teaching: from collaboration in 
needs analysis, to course and curriculum development, and includes the implementation 
of teaching, especially practical teaching and practice in enterprises (Ying, 2009). 

 
This is the most effective way to address both the question of relevance of 

training and the high cost of training in technical areas. Rather than attempting to build 
institutions that fully matches employers’ realities, schools more effectively focus on 
core and generic skills, and work with industry on more specialist, real workplace 
skills. Such interaction ensures that students are trained in the actual materials and 
methods in use. The role of the industry is critical. However, ensuring that training is 
relevant to industrial needs depends very much on the degree to which the industry and 
trades groups are involved in: 
i. defining needs,  

ii. shaping competencies and qualifications 
iii. informing curriculum, and 
iv. offering opportunities for hands on training in real work setting. 

 
Interaction between technology education and industry can be formed on 

different levels and in a multitude of ways. However, Bunning, & Schnarr, (2009) 
identified, a macro, meso, and micro levels. The macro level of interaction concerns the 
governmental or policy-making bodies of a technology education system within a given 
country. It may be argued that a strong political commitment to form partnerships in 
technology education is essential to establish links between the education system and 
the world of work (Atchoarena, 1999; Mitchell, 1998). The meso-level of partnerships 
describes collaborations in the sector area, e.g. donations of equipment by a large 
manufacturer to a school. On the micro-level, co-operations can be formed between 
individual firms and public training institutions, and may also involve local government 
and public and private training providers, including voluntary agencies (Mitchell, 
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1998).  Downes (2006) identified various forms  of interactions as: contracts or 
concessions for the provision of services usually provided by the government, joint 
ventures, various forms of build, own, operate, lease, transfer arrangements, public 
financial support or incentives for the private provision of services and various types of 
informal cooperative arrangements between the institute and the industry. Majumdar 
(2010) also highlighted the following forms of interaction: problem solving, curriculum 
development and teaching and learning system, scholarship and placement, industrial 
tour and study visit, faculty and staff exchange, industrial apprenticeship, and 
incubation center. 

 
LPDR (2007) acknowledged that there exist a range of options  for promoting 

greater involvement, ranging from financing systems (as in Malaysia, Thailand and 
Singapore); trades committees and associations with delegated responsibility for 
defining standards (same countries), to advisory and policy bodies (such as the National 
Training Board in Cambodia).  In line with the Government of Ethiopia (2008) there 
are areas where industries are needed to play a major role in the technology education 
system. These areas include: 
1. Policy development and policy drafting and reviewing through participation in 

relevant bodies and panels; 
2. Financing through contributing resources to the technology education system; 
3. Quality assurance through active involvement in the setting of occupational 

standards and conducting occupational assessment; 
4. technology delivery through the provision of training to their own staff, offering 

internships to trainees and providing apprenticeship training; 
5. Monitoring and evaluation through participation in technology education councils 

at federal and state levels and taking over key roles on the Management Boards of 
technology education institutions.  
 

However, there are some mechanisms recommended in this paper to be very 
effective in involving industries in the development of technology education. These 
models have proved successful in some countries. They include: 
1. Contract Based Training (CBT) - a Supplementary Training in Technical 

High Schools 
Contract Based Training (CBT) is a model of company-specified training within 
technical high schools. The core of CBT is the provisional employment contract 
between the company, the school, and the student. These partners promise to 
uphold their obligations to each other: 
a. The company offers Contract Based Training headed up by the Technical High 

School. Training areas, contents, terms of training and instructional materials 
are contracted by the company and the school. 
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b. The school has to develop a demanded training program (CBT) and then 
implement it. 

c. The company promises to then employ the student who successfully completes 
in the CBT program. 

d. The student (with the parents’ permission) promises to take a job for 2 years 
with the contracted company after finishing the programme Lim, (2009)  

 
2. The Mutual Cooperation between Industry and School Model 

In this model the enterprise takes the initiative to look for a suitable school partner. 
In doing so, it searches for well-established technical schools that offer relevant 
specialized training. The aim is to improve industrial production processes, and 
provide benefits to both enterprises and schools. A good example is the 
collaboration between the Wuxi Sangda Guolian Energy Company, which 
specializes in the development, manufacturing, and marketing of mobile phone 
batteries and the Wuxi VWET Centre for product development in China 
(Quanquan, 2009) 

 
3. The Training by Order Model 

In this model of interaction, the school chooses its enterprise partner, and an 
agreement to provide human resources training is signed. The enterprise is involved 
in school management, and provides assistance with funding, equipment, and on-
site practice. It also provides a number of specialist teachers. The school establishes 
specialized courses and training program, develops curriculum to meet the 
business’s training objectives, and organizes the necessary courses. The school also 
participates in the development of new technology and products, and provides in-
service training and consultancy services. To establish the initial collaboration, the 
school and the enterprise will engage in joint dialogue. Together they developed the 
training plans, which identified the level of knowledge and specialized skills 
required, the relevant professional ethics that were to be observed, and the specific 
responsibilities of the school and the enterprise.  This close school-enterprise 
connection also proved beneficial for the students. It provided students with 
community and industry networks, which they could access immediately upon 
graduation, and provide a vehicle for the school to offer better service to industry 
and to the community. Zhenjiang City Vocational Education Central School in 
Jiangsu Province of China has been very successful in adopting this model of 
collaboration (Quanquan, 2009). 

 
4. The Zero Period of Adaptation Model 

In this model of involvement, the technology institute identifies the knowledge and 
skill requirements of the enterprise, and then makes full use of the enterprise’s 
resources to provide an appropriate training program to produce graduates for 
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industry who can move directly into positions without any other specific orientation 
requirements. This includes restructuring courses and curriculum, training new 
types of specialist teachers, and establishing field practice placements within and 
outside the school.  The major features of this collaborative model are employment 
preparation, training by order, and advanced skills training. Heilongjiang 
Agricultural Economic Vocational College in china has successfully applied this 
model (Quanquan, 2009). 

 
5. The Combined School-Factory Model 

In this model the technology institute uses its specific expertise and resources to 
run a combined school factory enterprise, which meets the needs of the local 
economy. In this way the needs of both teaching and industrial production are 
fulfilled. In being focused on industrial production, teachers help to increase school 
profits, while the experience they acquire in this process, in turn, provides them 
with useful information for further developing their teaching expertise and 
improving the content of curriculum. The philosophy driving this approach can be 
encapsulated in the principle, “not rich without teaching and not alive without plant 
and machinery”. A practical example of this model is provided by the Shuanglou 
Vocational School in Hai‘an, Jiangsu Province China. The school has made 
tremendous progress that in 1986 it introduced the first automated control machine 
plant, and later established plants for electronic equipment, vapour engineering 
equipment and heat-treatment equipment (Quanquan, 2009). The guiding principle 
was internal extension, external connection. Internal extension referred to the 
creation of a research and development group made up of a highly competent 
teaching staff‚ external connection referred to the establishment and maintenance 
of channels of communication and cooperative networks with external work units. 
The combined school factory model promotes further development of technology 
education and focused school attention on both teaching and scientific research. 
 

6. The International Cooperation Model 
In this model of collaboration the school aims to improve the quality of its teaching 
and provision of services to the local economy, by reflecting on and utilizing the 
technology experience of foreign countries to improve its own operation, and to 
establish networks for international co-operation and exchange. The Beijing 
Transportation and Communication School provides an example of this model of 
collaboration. The school, which is also a key vocational school in Beijing, is one 
of the first of its kind to set up linkages with overseas educational institutions, 
experts, and businesses.  
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7. Dual Model 
This is practiced in Germany whereby the interaction between industry and 
technology institute is binding by law, Vocational Training Directives. This law 
entrusts the industries with the main responsibility of vocational training (Bunning 
& Schnarr, 2009). 

 
8. School Based Model 

This is mainly practiced in France. In this model provision is made for 16 – 25 year 
olds to get training through an apprenticeship programme in which technology 
education is conducted alternately in companies and in apprentice education 
centers. This last between 1- 3 years depending on the company and student’s 
requirements. The company takes care of the practical part of the training while the 
apprentice education center takes on the theoretical part (Bunning & Schnarr, 
2009). 
 

9. Industry Based Model 
The vocational education system in Great Britain is based on the philosophy that 
anyone can obtain any vocational qualification, regardless of the when, where, and 
how. These National Vocational Qualifications (NVQs) can be issued by a variety 
of organizations; the governing body is the Qualification and Curriculum Authority 
(QCA). The qualifications assess the actual skills of the student and are based on 
the principle of combining different learning units without restrictions in regard to 
the time frame. Vocational education is conducted, in parts, by further education 
institutions, vocational education providers, or the employers (Bunning & Schnarr, 
2009). 

 
Conclusion  

The exploration and identification of common ground between stakeholders 
through participatory approaches is likely to prove difficult, time-consuming, but 
essential process for the development of a learning culture in the longer term, as well as 
for the sustainability of partnerships. There is the need to introduce systematic 
industrialization, to encourage establishment of industries, which will demand for skill 
workers. As acknowledged by Afeti (2009), what is required are government policies 
that stimulate the economy and grow high performance industries that demand highly 
skilled labour and consequently create opportunities for further technology education, 
in a virtuous circle of sustained industrial growth and increasing demand for higher 
quality technical workforce.  The interaction between industry and technology institute 
is very timely and necessary to address the problem of unemployment, as well as that of 
“many jobs without workers and many workers without joy”. By so doing the economy 
will flourish. 
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Recommendation 
1. There should be an independent industry advisory groups consisting primarily of 

employers to be established in each industrial sector to review standards, 
endorsement, and ongoing assistance in curriculum, training development and 
assessment procedure. They should have influential voice over policy on 
technology education. 
 

2. Enterprises should be involved in designing the vocational training curriculum, 
syllabi, and listing the jobs to be trained. Furthermore, they should determine job 
standards and evaluate the results of training. 
 

3. Enterprises should form part of a board for coordinating vocational training 
institution and to make provisions for students to practice in their work 
environment. 
 

4. Government should enact policies to encourage enterprises establish training 
institutions, sponsor existing ones or collaborate with them. 
 

5. There should be a policy that mandate enterprises to contribute part of their profit 
to the development of TVET within their area of operation. 
 

6. TVET teachers should spend their sabbatical leave in relevant industries 
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