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Abstract - Technical and Vocational Education and Training (TVET) as a human trainin ' '
atest influx of

provides young people with the required knowledge and skills in the world of work. Along wnlhllht‘: | :
Information and Communication Technology (ICT), significant developments and demands are taking place at u‘mpld
intensity across the globe and across every arca of human lives. Its success is greatly dependent on the q(lfz(]lmc)f ul"sqllwurc
and hardware ICT facilitics being maximally utilized by the TVET educators in instructional delivery. 'l hl's‘sludy anrlcd out
in the North Central, Nigeria tertiary institutions sought to determine the extent of utilization of ICT rilCill[l-CS for instruction
by TVET educators. Two rescarch questions and one hypothesis guided the study. Descriptive survey (lc:;lgn‘ was zldoptgd,
Population of the study consists of 74 TVET cducators. The size was manageable, hence, there was no 'szlmplmg, A 5-point
scale validated questionnaire with reliability coefficient of 0.77 and 0.75 was used for data collection. Mean, standard
deviation and ANOVA were used for data analysis. Findings revealed that the respondents utilized ICT facilitics 10 a low
extent as they lack skills and inadequacy of such facilities are main challenges encountered. The respondents differcd
significantly in their academic qualifications. The author then recommended that the government and other stakcholders
should ensure adequate provision of ICT facilities and training of the educators of TVET programme among others.
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I. INTRODUCTION knowledge and aptitude, increasing emphasis is on
“softer” skills like communication, negotiation and
The Nigeria’s philosophy of education is based on the ~ teamwork (UNESCO &ILO, 2002; UNESCO, 2017
belief that education is an instrument for national and Igwe, et al 2017).
development and social change; education is vital for
the promotion of a progressive and united Nigeria;  The promotion of TVET is encapsulated in goal 3 of
education maximize the creative potentials and skills  the Education 2030 agenda: “ensure equal access for
of the individual for self-fulfilment and general  all women and men to affordable and quality
development of the society; education is the technical, vocational and tertiary education, including
compulsory and a right of every Nigerian irrespective  university”. According to United Nations (2013),
of gender, social status, religion, colour, ethnic education that Africa needs is one that is skills-based,
background and peculiar individual challenges; and technologically grounded and globally competitive.
education is to be qualitative, comprehensive,  The Federal Government of Nigeria had specifically
functional and relevant to the needs of the society  stated that technical education is used as a
(Federal Republic of Nigeria, 2013).The authors comprehensive term referring to those aspects of the
posited that education plays a vital rolein the social, vocational processes involving, in addition to general
economic, political and cultural development of any  education, the study of technologies and related
human society globally. Many nations of the world sciences and the acquisition of practical skills,
invest greatly on education on the conviction that attitudes, understanding and knowledge relating to

education makes man and man makes the world.  occupations in the sectors of the economic and social
Also, very key is the type, quality and the how of life. Consequently, the policy document outlined the
transmission of education. objectives of TVET to include:

The functionality of education is the determining I. The inculcation of national consciousness and
factor in transforming the citizenry’s mindset from a  national unity.

job secking mentality to job creating mentality 2. The inculcation of the right type of values and

thereby increasing productivity and decreasing crime attitudes for the survival of the individual and the
rate in the society. TVET is the type of education that Nigerian nation,

will bring Nigeria out of the woods. TVET refers to 3. The training of the mind in understanding of the
aspects of the educational process involving, in world around.

addition to general education, the study of 4. The acquisition of appropriate skills, abilities and
technologies and related sciences, and the acquisition competencies (IFGN, 2013).

of practical skills, attitudes, understanding and

knowledge relating to occupants in various sectors ol TVET is dispensed in public and private educational
economic and social life. In addition to technical establishments, or other forms of formal non-formal
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and informal settings aimed at granting all segments
of the society access to life-long learning resources
and is linked to the world of work. It develops
knowledge and skills from the basic level to the most
advanced level in a wide range of institutional and
labour settings, and in different socio-economic
contexts. A well-educated and skilled workforce is
one of the core pillars of the knowledge-based
economies (UNESCO 2005). This realization makes
the reforms in education and development to remain a
central pre-occupation for many countries and for
international development. In every country at any
given level of economic development, there is a great
demand for education reform in order to be able to
face the prevailing political, social and cultural
changes as well as scientific and technological
transformations (UNESCO Educational policy and
Reforms 2008).

The author asserted that if education and human
capacity development are critical steps for entering
into the new global economy, e-learning should be
considered as a critical facet of basic development, an
efficient alternative medium of human capacity
development and a means to population's
empowerment and self-reliance. Changes in society,
economy and culture led to a transition from an
economy based on material goods to one based on
knowledge. Knowledge has become the principal
force of production over the last few decades and
society has been transformed into a scientific
civilization based on services, education, and creative
activities as a result of a scientific/technological
transformation based on technological progress and
the increasing importance of computer technology
and e-learning in its different forms ensuring quality
education through quality teaching with ease of
accessibility.

Saud, et al (2011) recommended the use of ICT
facilities in the area of technology and vocational
education to foster employability skills among the
products in order to meet societal needs. Tasiret al
(2005) then stipulate strategies for the effective
integration of e-learning in technical and vocational
education such as:

I. Use of on-line assignments.

2. Use of both synchronous tools (such as chatting)
and asynchronous communication tools (such as
forum and journal).

3. Leccturer-initiated communication for problem-
based learning on the e-learning platform.

4. Frequent availability of lecturers on-line for
facilitation and

5. Use of on-line journal
assessment.

for reflection and

Digital skills are the perspective of the new
educational training, with a clear objective of

educating and preparing students, allowing them to
appropriate themselves of new ICT knowledge, tools
that serve to include them within the educational
system. The incorporation of new technological
structures facilitates the incorporation of new
approaches to teaching and evaluating students with
ICT, for observing the progress they have made; that
is, these competencies develop planning and
organizational skills in education, which aids the
construction of new knowledge, using technologies as
tools in new scenarios (Sana & Adhikary, 2017).
Moses (2001) noted that e-learning offers a powerful
alternative to traditional form of learning that has
worked for many centuries. Perhaps as importantly, it
has forced us to rethink our working environments,
what we need to learn, why we need that learning and
how we go about measuring success. In some ways,
that process may be as important as the new form of
learning implementation. Just as changes in
commerce have forced corporations to evaluate how
they convey and add to their core capabilities to
produce goods and services, so e-learning now offers
a chance to rethink learning in many other sectors of
society.

The author further identified innovative techniques
that are being explored ~ with the aim of achieving
learners’ attention, and establishing active and
tailored learning environments wherein learners are
able to pursue continuous learning, in a motivated
manner, with the use of various tools of information
communication technology in TEVT as follows:

1. Utilization of ICT resources has the capacity to
enhance teaching skills and expand access to
education and training in TVET. Instruction delivery
is the core of every lesson. Instructional delivery
refers to the act of sending information and
procedures to comprehend and adhere by the receiver.
2. Utilization of ICT in Self-learning is based on
well-designed computer-based course ware that
allows students to teach themselves. Knowledge is a
major asset and product of the society, upon which
continued  cconomic  well-being  aid  social
development depend in today’s education, learning
strategies have changed. Students can now decide on
what lo learn, when to learn, where to learn and how
to learn,

3. Utilization of ICT in learners’ online assessment is
defined as the use of electronic media to determine a
learner’s educational status in relation to the variables
of interest or intended learning outcomes. Assessment
involves measuring a person’s ability, knowledge,
and performance in a given domain, The use of ICT
in assessment can be conducted either online or
olfline setting,

4. 1CT as a source of information has the potentiality
to share and disseminate information in very faster
rate. It empowers both teachers and students to send,
receive and utilize information for their development.
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Sources through which information are received
include mobile phones, television, radio, computer,
internet and social media,

Computer software is 4 program (set of instructions)
that directs the operation ol computer hardware,
National Open University of Nigeria (2006) defines a

computer solware or just software as o collection of

computer programs and velated data that provide the
instructions telling the computer what to do and how
1o do it Solware programs refer to a planned step-
by-step instruction that turns a4 computer into uselul
cleetronic device, the software drives the hardware
components  of a computer  system. Computer
sofware s divided into  three closses:  system
software, application  software, and programming
soflware,
Hardware is a comprehensive term for all of the
physical parts of a computer system. National Open
University of Nigeria (2006) refers to hardware as a
general term for the physical artefacts of n
technology. Hardware may also mean the physical
components or items of o computer system that
individuals con see or touch, Computer hardware is
divided into two main categories: the system unit and
peripherals, The system unit contains the electronic
components used to process and temporarily store
data and instructions. These components include the
central processing unit (CPU), primary memory, and
the system board. Peripheral devices are hardware
used for input, auxiliary storage. display and
communication (output). These are attached to the
system unit through a hardware interface that carries
digital data to and from main memory and processors
such as web cameras, scanner, printer, keyboard,
mouse, microphones, and removable storage devices
among others.
In Nigeria, technology and vocational educators are
usually trained in two categories of tertiary
institutions. Tertiary institutions in the context of the
study cover the two levels of tertiary education that
train teachers for different subject arcas, namely,
.collcgchs of education and universitics. Some of these
mstilutmns\situmcd within the area of study include;
Colleges of Education, Minna, Niger State, Akwanga,
N"nsqm\\'n State, Pankshin, Platcau State and Okene
I\(?gl Stqtc. Federal  University of Technology,
Minna, Niger State, University of Jos, Plateau State
nnq Um‘\'crsu_\' of Tlorin, Kwara State, Benue State
University, Nasarawa State University among others
Tl_\c gradumcs of these institutions are nwnr'dc(l lh(.:
Nigerian Certificate in Education (NCE) for collepes
of education and Bachelor of Science and Bachel .E'Ls
Technology (B.SC and B. Tech) @réﬁ 011‘85
:::\Ll:ccr:nm .It 1:9 prLjsumcd that the management of
hese Institutions, through the government ang
funding agencies, has provided relevant | . '()‘tl'\cr
for instructional  delivery ip ‘“:Il‘.q facilitics
Nevertheless, maximum utilization oflrl\l :qCI}(?OlS'
by educators for instructional delj \-‘ \Ls\c'i‘ncnmcS
very important. In addition, the inqtli\lm.y of TVET is
Stitutions are owned

Procecdings of 38
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ral or State government which may

utilization of 1CT facilities and
constraints  they  encounter in the process. The
educatorshave different educational qualifications and
which may affect  their
responses, This study, therefore, is aimed at
determining the extent to which TVET educators .I'll
tertiary institutions in the North Central Nigeria
utilize 10T facilities for instruction as well as whether
significant difference exists in their mean
based on the controlling variables.

cither by the Fede
affect cducators’

teaching — experiences

ralings

11, RESEARCH QUESTIONS

I, To what extent do TVET educators i.n lcrt‘i:'\ry
institutions in - North Central, Nigeria lulllw.c
hardware[CT facilitics for instructional delivery

To what extent do TVET educators in tertiary

2
institutions in North Central, Nigeria utilize
software 1CT facilities for instructional delivery
HL HYPOTHESIS

I There is no significant difference in the mean
ratings on the extent to which TVET educators
utilize hardware and software 1CT facilities as a
result of academic qualifications (First degree,
Master's degree and PhD)

V. METHOD

The study adopted a descriptive survey rescarch
design. it is one in which a group of people or items
are studied by collecting and analyzing data from
only a few people or items considered to be
representative of the entire  group(Nworgu 2015,
Maduckwe  2011)  for studies that use the
qucslimlmuirc to explore opinions of a given
population or its representative sample on existing
Phcxmmgm\. The arca of study was the North Central
/mm_z of Nigeria comprising six states and FCT,
Abuja, namely; Niger, Kogi, Plateau, Kwara, Benue,
and Nasarawa. ’ ’
The s'lu(ly population consists of all technology and
voc'almn.nl ceducators drawn  from two levels of
tertiary institutions that train teachers in the country,
::?nulr)l?/.; .unlvcrﬁily and college of education. The total
A 5-];0im d‘lgttl. lnslrum.cnl f(?r data c.ollccuon
validated by 3 "sc:\.c‘ .(]UC‘SIIOEmaIrc WI”CI.] me
el of e T Lk T sapblish the
five lesturare iLn ll%?{;t[l:l’n‘cm, it was ndministcrm_l to
institutions in Kadun; Sl o i tcrllﬂlfy‘
study and the dor a : tate who were not part OH"IL
Chronbach Almh'nld L.O”.C.de were annly:/,cd WHJ
0.75 were obtlwil(ll.\ l{T‘h;,‘blhl)f agelitieits 0.' 0,27 fmc
Judged as cvi;lc11L'(‘ ;)l . i e '“:;Ilc
and suitable for ltl-lt‘lml the instrument was rf—‘"“cm
were  administore ¢ study. Copies of the mb“u,m )
ustered to the study sample by L
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rescarcher and 5 research assistants and 61 copies
were retricved which is a response rate of 82.4%.

Data collected were analyzed with mean and standard
deviation in order to answer the research questions
and determine the homogeneity or otherwise of
respondents  from the mean while Analysis of
Variance (ANOVA) was used to test the null
hypotheses at .05 level of significance. An item with
a mean rating of 3.00 and above indicates that

V. ANALYSIS

respondents utilize it at 2 high extent (HE) or agree
that it is a constraint in their utilizing while an item
with 2 mean value less than 3.00 indicates that the
respondents use it at a low extent (LE) or disagree
that it is 2 constraint in their utilizing ICT facilities. A
hypothesis will be rejected if the p-value is less than
the significant level of 0.05 and upheld if the p-value
is equal or greater than the significant level of 0.05.

Research Question 1: To what extent do technology and vocaticnal educators in tertiary institutions in North
Central Nigeria utilize hardware ICT facilities for instruction?

S/N ICT hardware facilities for instruction Mean SD Remarks
1 Digital reader for reading books on the screen 2354 0.24 LE
2 Scanners for scanning documents 2.62 0.24 LE
3 Voice amplifiers like microphones 2.89 0.36 LE
4 Printers and copiers for production of materials 3.25 0.34 HE
5 Interactive smanbogrds for instructional 2.49 0.6 LE

delivery
6 Multimedia projectors 2.64 0.21 LE
i Internet enabled smart televisions 2.28 0.23 LE
8 Digital cameras for recording information 2.38 0.12 LE
9 Desktop computers for practical 325 0.51 HE

Grand Mean=2.70

Table 1: Respondents’ Mcan Ratio and Standard Deviation on the Extent they Utilize Hardware ICT facilities for Instruction,

Data in Table 1 shows that only two out of the nine
hardware facilities were listed, that is items 4 and 9
with Mean rating of 3.25 each are being utilized by
the respondents to a high extent while the rest with
Mean ratings from 2.28 to 2.89 are being utilized at a
very low extent. The Standard Deviation values of
0.12 to 0.54 indicate that their responses are closely
clustered around the Mean. The grand Mean of 2.70

indicates that the extent to which technology and
vocational educators in North Central Nigeria tertiary
institutions utilize hardware e-learning facilities is
low.

Research Question 2: To what extent do technology
and vocational educators in tertiary institutions in
North Central Nigeria utilize software ICT facilities
for instruction?

S/N

ICT hardware facilities for instruction

Mean

SD Remarks
10 Data base software 3.80 0.87 HE
11 Electronic book 3.16 0.44 HE
12 Digital library for learning resources 2.69 021 LE
13 Word processing application 3.11 0.43 HE
14 Spreadsheet application 3.30 0.32 HE
15 Google classroom for teaching and learning 2.81 0.27 LE
16 Statistical and forecasting software-SPSS 2.79 0.23 LE
17 Desk publishing software 2.79 0.31 LE
18 Presentation software 3.02 035 HE
19 Zoom for group discussion and meetings 249 0.13 LE
20 Stimulation software for demonstration 287 0.29 LE
21 Learning management systems 3.48 0.58 HE
22 Graphic software for photoshop 257 036 LE

Table 2: Respondents’ Mean Ratio and Standard Deviation on the Extent they Utilize Software

Table 2 shows that the respondents utilize six out of
the thirteen software ICT facilities at a high extent
(HE). These are items 10, 11, 13, 14, 18 and 21 with

Grand Mean =2.99
ICT facilities for Instruction.

‘\./lezm values ranging from 3.02 1o 5.80while the rest
(items 12, 15, 16, 17, 19, 20 and 22) with me

values ranging from 2.49 10 2.87 are being ,

utilized at
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a very low extent (LE). The Standard Dwiauq(:'c
values of 0.13 to 0.87 shows that the responden Stl‘nt
homogeneous in their opinions. This also means i

TVET Educators in Tertiar

y [nstitutions in North Central, Nigeria

of 2.99 indicates that the extent to
in North Central Nigeria
oftware ICT facilities is

The grand Mean -
which TVET educators
tertiary institutions utilize s

low.

. o ean.
their responses are closely clustered around the Mea
Mean F P-value

Sum of

Source of Variation ‘M"’W— 0.000
Between groups 4318 2 2159 .
Within groups 15.176 93 163
Total 19.494 o8 N acilities by Technology and Vocational

Table 3: Analysis of Variance (ANOVA) on Utilization
Educators in Tertiary Institutions in North Centr
(First Degree, Master’s Degree

Data in table 4 show that the P-value of 0.000 is less
than the value of significance of 0.05, therefore !he
null hypothesis if rejected and the alternative
hypothesis that technology and vocational educators
in tertiary institutions in North Central Nigeria differ
significantly in their utilization of hardware and
software ICT facilities as well as their constraints
based on academic qualification is not rejected.

VI. DISCUSSION OF FINDINGS

As stated by Dean (2002), the founder of Cognitive
Arts, he believes that educational institutions must
adopt a new way of teaching. He claims that students
learn better through experiential and emotional
learning rather than through memorizing names and
dates and thus, educators must simulate real-world
environments. 1CTs can be used to facilitate these
types of environments. An example of this is using
flight simulators to train novice pilots, artisans,
craftsmen, technicians and technologists’ as well as
several other vocational and technical instructors
(Dean, 2002). The ICT applications based on the
networking and communications technologies are
becoming the fundamental tools for both
administrative institutional management of teaching
and learning methodologies on which planning,
designing, implementation, and operation of TVET
systems are being done. The use of e-learning
encourages cooperative learning, enhances teaching
and learning process, and encourages communication
though websites, blogs and social networks. There is
a need for the use of ICT in teaching in Nigerian
school§, for effective instructional  delivery,
Unavgxlability and 'insufﬁcicncy of instructional
materials are the main causes of the non-productive
nature of Nigerian school system and poor academic
performances of students in Nigerian schools. Thus
use of ICT as an instructional delivery in Nigcrian,
schools has the potentials to enhance teaching and
learning, oo 0
lroI:leabeEgﬁfpzrf izlﬂflfql‘u‘lcy‘of ICT infrastructure wil
learning adoption i]nh:m‘t(",m.('qt ().f H.CCCS‘S: .”"U“gh ~
e et of cm:r ldl?/ institutions. There should

puters and high bandwidth 1o
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enable the easy flow of classes online. This goes in
line with the recommendation givm by Abdel-Wahab
(2008)and Sharma (2017) that if the ICT sol_"twarc and
hardware facilities for e-learning ls_unavznlable, }he
sequential use of predecessor distance learning
technologies from correspondence courses 10 radio,
television, CD-ROM, Internet and World Wide Web
will be unattainable. Such a sequential use of

predecessor distance learning technologies is poiscd
to leverage the experience into a significant use in
teaching and learning in TVET. Innovative strategies
have to be adopted to remove the resistance of staff to
change to e- learning approach. TVET 's fundamental
aim is to improve practical skills in learners, and
gaining appropriate construction, design and repair
skills requires well-functioning infrastructural and
machinery facilities to ensure efficient, effective and
sustainable employable skills for learners. In contrast,
a lack of such facilities would impact student’s
.em'olment in vocational institutions. For example,
infrastructure inadequacy, lack of software and
hardware ICT facilities continued to affect the full
TVET capacity in Nigeria and other countries
globally (Eze, Igwe & Nwachukwu 2021 and
Ogbuanya, 2014), Bangladesh (Alam & Forhad,
2020), Kenya (Reuben et al., 2020) and Chile (Rojas
etal., 2019). i

VII. RECOMMENDATIONS

I. The government and other funding agencics
shofllcl f‘}ll.u:{ the purchase and maintenance of the
ICT !‘nu!nhcs needed for effective teaching and
learning in TVET.
Traml‘ng and retraining programme should be
organized by the various TVET institutions so as
0 upgrade educators  with  the c‘a:scxllizll
competency in the usage of ICT thcili{ibs for
K/['I:C(.:HVC teaching and learning process.
institutions (o ensure mini st ul.l IV.I:I
¢ minimum standard in terms

of ICT facilities
g h S used anc i instructi
dcllvu-)’. - U etetont

States of i
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VIIl. CONCLUSION

Hardware and software ICT facilities are utilized to a
low extent by TVET educators in the institutions
studied. Inadequacy of facilities and incompetency of
the educators were key constraints. Nevertheless, ICT
has the ability to change teaching and learning
processes from greatly teacher-piloted to student-
centered. The implementation and use of e-learning in
education will also improve Nigeria’s education
system and TVET in particular, by enhancing
teachers’ instructional effectiveness if only ICT
facilities are provided.

The most important aspect in using ICT for teaching
and learning processes is that it increases interactivity
and communication among learners and even
teachers. Effective learning happens when learners
are interactively engaged in a learning task. Learning
using ICT is more than learning through
memorization. It allows the learners to experience
their learning process being interactive, enjoyable and
fun filled with adequate provision and maximum
utilization of ICT software and hardware facilities.
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