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Abstract

Information and Communication Technology (ICT) have become commonplace
entities in all aspects of life. For the past twenty years the use of ICT in our
educational system cannot be over-emphasized. Technical/Vocational
Education (TVE) is a very socially oriented activity and quality education has
traditionally been associated with strong vocational teachers having high
degrees of personal contact with learners. The use of ICT in
Technical/Vocational Education lends itself to more student-centered learning
settings. But with the world moving rapidly into digital media and information,
the role of ICT in Technical/Vocational Education is becoming more and more
important and this importance will continue to grow and develop in the 21st
century. In this paper, a literature review regarding the use of ICTs in
Technical/Vocational Education was provided. The potential promises and the
challenges depicted here as problems of the integration of ICT in
Technical/Vocational Education were discussed.

Information and Communication Technology (ICT) skills refer to the ability to
comprehend and utilize digital processes and tools. As the amount of ICT equipment in
schools increases, expectations of teachers continue to rise.
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According to UNESCO (2002) information and communication technology
(ICT) may be regarded as the combination of ‘Informatics technology’ with other related
technology, specifically communication technology.

Information and Communication Technology (ICT) is primarily being used for
supporting teaching and learning at the educational institutions and as blended learning
(combining virtual distance learning with on-site learning at the institution). ICT in the
sense of pure distance learning has not been identified in Technical/VVocational
Education programmes in Nigeria. The field of education has been affected by ICTs,
which have undoubtedly affected teaching, learning, and research (Yusuf, 2005).

According to Daniels (2002) ICTs have become within a very short time, one of
the basic building blocks of modern society. Many countries now regard understanding
ICT and mastering the basic skills and concepts of ICT as part of the core of education.

The conventional teaching method has emphasized content. For many years
course have been written around textbooks. Teachers have taught through lectures and
presentations interspersed with tutorials and learning activities designed to consolidate
and rehearse the content. Contemporary settings are now favouring curricula that
promote competency and performance. Curricula are starting to emphasize capabilities
and to be concerned more with how the information will be used than with what the
information is. Contemporary ICTs are able to provide strong support for all these
requirements and there are now many outstanding examples of world class settings for
competency and performance-based curricula that make sound use of the affordances of
these technologies (Oliver, 2000). The integration of information and communication
technologies can help revitalize teachers and students.

When ICT is used as a delivery mechanism there is focus on packaging course
content for digital delivery. Common approaches in current use include: computer-
assisted instruction (CAI), computer-based instruction (CBI), and web-based or online
instruction. Open and Distance Learning programmes make extensive use of technology
as their delivery mechanism.

There are two types of ICT literacy skill sets for Technical/VVocational
Education. The first is generic ICT literacy skills such as keyboarding, word-processing,
using databases, using spreadsheets, desktop publishing and using the Internet for
research and communication (Kasworm and Londoner, 2000). In this network economy
every graduate from Technical/VVocational Education programmes needs to possess
these essential and generic ICT literacy skills. The second ICT skill sets are the
occupationally specific ICT literacy skills. Examples of these skills include the ability to
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work with Computer Aided Design/Computer Aided Management (CAD/CAM), and
operate equipment with digital system controls.

Research has shown that the appropriate use of ICTs can catalyze the
paradigmatic shift in both content and pedagogy that is at the heart of education reform
in the 21st century. Kulik’s (2003) meta-analysis study revealed that, on average,
students who used ICT-based instruction scored higher than students without computers.

Promise

As Jhurreev (2005) states, much has been said and reported about the impact of
technology, especially computers, in education. Active support from the management, a
clear strategy at the institution, and the training of teachers. ICT is being used to bring
school-based teaching and learning closer to reality in order to compensate for the
separation of school-based teaching and learning and on-the-job training that
characterises the Technical/VVocational Education system in question. For instance, in
Technical/VVocational Education, the use of ICT in the projects integrates theory and
practice, and brings the school-based teaching and learning closer to reality. Theory is
transformed into practical application via projects and the use of ICT.

In the practical teaching and learning at the institution, the students are
practising their theoretical knowledge using ICT. Simulations are used to bring reality
closer to the students and to integrate theory and practice. For instance, the students use
simulations to test various operating systems and technical solutions. Besides, the
Internet is widely used to find the specific information needed to undertake particular
assignments and projects. The following impacts of the use of ICT in
Vocational/Technical Education are briefly discussed:

Bringing the Practical and the Theoretical Worlds Closer

The use of ICT is in many cases strengthening this integration. The present day
teaching and learning in Technical/VVocational Education where the practical is being
thought manually will be blended with the use of computer simulations and computer
Aided Instructions (CAI) software. The two most prevalent ways of bridging theory and
practice via ICT are the use of simulation and blended learning. ICT can be used to
make difficult theoretical concepts easier to understand through the construction of
models. In this way theory and practice become more compatible.

Enhancing the Level of Knowledge, Skills and Competences

The use of ICT Technical/Vocational Education will improve the students’
understanding and knowledge. The students are able to go deeper into the subject. They
learn more because ICT involves the students more. Students who use ICT will
generally obtain better results than traditional students.
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Another impact is that students are learning to learn and acquire thinking skills. So
through using ICT they are acquiring meta-cognitive skills.

Better Preparation for Working Life

Students are better prepared for their working life hence students are meeting the
requirements of the labour market to a higher degree. ICT in Technical/Vocational
Education means that students will be more efficient workers in relation to speed and
quality.

Increased Quality of Teaching

The use of ICT is improving the quality of teaching and learning because it
increases the range of potential methods. It improves teaching and learning. It opens a
wide range of possibilities of teaching and learning in new ways — e.g. seeking
information, collaborating with others, exchanging information.

Efficiency Might Increase

The use of ICT in teaching and learning in Technical/Vocational Education might
increase efficiency. Because of the high cost of investment in the equipment and
infrastructure needed, expectations concerning cost savings are frequently not being met
significantly.

Realistic But Safe Student Assessment

The use of on-line testing could reduce the cost of student assessment. The use
of ICT also has impacts on student assessment itself. The use of ICT provides an
opportunity to test the students in a realistic but safe environment. The use of
simulations for instance reduces the risk of accidents and minimises damage to the
environment.

Increased Flexibility

Where blended learning is being used, flexibility is an impact because the blended
approach offers students the opportunity to study at the workplace or at home, meaning
that the students do not have to attend the institution physically. It also offers the
student’s flexibility in relation to time, as teaching and learning are restricted to
particular times either to a lesser extent or not at all. Blended learning is not as prevalent
in Technical/\VVocational Education in Nigeria as a whole as it is in Western world.
However, types of flexibility other than flexibility in relation to time and space can be
noted in those forms of Technical/VVocational Education in which blended learning is not
being used. According to Harris (2002), “the flexibilization time-space accounted for by
the integration of ICT into teaching and learning processes contributes to increase the
interaction and reception of information.
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Increased Motivation

Because ICT increases flexibility and makes students teaching and learning
more interesting, as it brings it closer to reality, motivation is generally increased. The
use of ICT in teaching Technical/VVocational Education courses makes it more
interesting.

Changed Role of the Teachers — Students Are Responsible for their Own Learning

Teachers’ roles are changing due to the use of ICT in Technical/\VVocational
Education. Instead of retaining their traditional teacher’s role, teachers are instead
becoming mentors or coaches. This is what is refered to as “students centred learning”.
The students work harder and are more committed than in traditional learning method.
Students using ICTs for learning purposes become immersed in the process of learning
and as more and more students use computers as information sources and cognitive tools
(Reeves and Jonassen, 1996), the influence of the technology on supporting how
students learn will continue to increase.

Preparing Students for Lifelong Learning

“Technical/VVocational Education Students who use Information Technology
(IT) and ICT are better at updating and upgrading their qualifications later on. It
improves their opportunities for continuous learning. It is hoped and believed that
students become self-activating learners and that they can keep on learning when they
have left the institution.

Problems

Some of the challenges facing integration of ICT and ICT implementation in
Technical/VVocational Education include among others; lack of IT skills and training
among teachers; Lack of e-content and technology; and inadequate infrastructure,
technical support and equipment among the institutions.
1. Lack of IT skills and training among teachers

2. Lack of IT skills and training among teachers make many teachers to be sceptical
and not open to new learning methods and are afraid of new technologies. As a
consequence some teachers are not adopting ICT, as they consider it to be too
technology-driven and that it does not add value for the user. The fact that some
teachers and trainers are not ready for the adoption of ICT is inhibiting the
realization of the future scenarios. The inadequate training of teachers is a related
barrier, since many teachers lack the competences required to use ICT in teaching
and learning.

3. Lack of e-content and technology
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4. Inadequate infrastructure and e-content represent a major barrier in relation to the
future scenarios in the use of ICT in Technical/VVocational Education. In many
institutions the students have poor access to the equipment required, in addition to
which there is a lack of suitable and relevant e-content.

5. Access to online learning resources is too poor. The cost of the equipment — not
least for individuals — is too high, which also limits access.

6. Inadequate infrastructure, technical support and equipment among the institutions.

7. Inadequate infrastructure, technical support and equipment among the institutions is
another challenge to the integration of ICT in Technical/\VVocational Education.
Access to the digital equipment by both staff and students is limited. Lack of
sustainable power supply and not having enough Internet bandwidth are all
contributing factors to the challenge. There is low maintenance culture of the
equipment and technical support is poor.

Conclusion

The quantitative and qualitative analysis of the literature obtained especially
regarding those aspects which are related to ICTs for Technical/Vocational Education
and ICTs in Technical/VVocational Education will be summarized. ICTs for
Technical/VVocational Education refer to the development of information and
communications technology specifically for teaching/learning purposes, while the ICTs
in Technical/Vocational Education involve the adoption of general components of
information and communication technologies in the teaching learning process.

This literature review has sought to explore the role of ICT in
Technical/VVocational Education as we progress into the 21st century. In particular ICTs
have impacted on Technical/VVocational Education practice in education to date in quite
small ways but that the impact will grow considerably in years to come and that ICT will
become a strong agent for change among many educational practices, both
Technical/Vocational Education and other related fields are quite certain.

Extrapolating current activities and practices, the continued use and
development of ICTs within Technical/Vocational Education will have a strong impact
on: ICT and teaching learning process; quality and accessibility of education; learning
motivation; learning environment and ICT usage/academic performance.

The adoption and use of ICTs in Technical/Vocational Education have a
positive impact on teaching, learning, and research. ICT can affect the delivery of
education and enable wider access to the same. In addition, it will increase flexibility so
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that learners can access the education regardless of time and geographical barriers. It can
influence the way students are taught and how they learn. It would provide the rich
environment and motivation for teaching learning process which seems to have a
profound impact on the process of learning in education by offering new possibilities for
learners and teachers. These possibilities can have an impact on student performance
and achievement.
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