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Abstract

This study investigated the effects of Kolb’s experiential and Gardner’s multiple intelligence learning
model on students’ critical thinking in electrical installation and maintenance work. Two research
guestions guided the study while three hypotheses formulated were tested at 0.05 level of significance.
The study adopted a quasi-experimental treatment group design and it was carried out in North West
Nigeria. The population for the study was 903 National Technical Certificate 11 (NTC II) students offering
electrical installation and maintenance work in technical colleges in North-West, Nigeria. The simple
random sampling technique was used to select 127 students consisting of 109 male and 18 female
students assigned to two treatment groups using intact class. The instrument used for data collection was
Electrical Installation and Maintenance work Critical Thinking Test (EICTT).The instrument was
developed by the researcher and to ensure content validity, the instrument was subjected to face
validation by five experts. The internal consistency of the instrument was determined by using Pearson
moment correlation and coefficient of reliability of 0.84 was obtained. The data collected was analyzed
using Mean to answer the two research questions while ANCOVA was used to test the three null
hypotheses. The study found out, among others, that Gardner’s multiple intelligence learning model was
more effective than Kolb’s experiential learning model in improving student’s critical thinking of students
in Electrical Installation and Maintenance Work. There was an influence of gender on students’ critical
thinking favoring males. However, gender had significant influence on students’ critical thinking. The
study found a significant interaction effect of methods and gender on students ‘critical thinking. The study
recommended among others that NBTE should incorporate Gardner’s multiple intelligence learning
model in the teaching/learning of Electrical Installation and Maintenance Work in Technical Colleges. In
addition, workshops, seminars and conferences should be organized by Federal Ministry of Education
and States Science and Technical Schools Management Board for teachers to enable them update their
knowledge and skills on the use of Gardner’s multiple intelligence learning model for improving students’
critical thinking in Electrical Installation and Maintenance Work.

Introduction a need to equip current and future citizens in
S general and  Electrical Installation and

_ Technology education is critical o Maintenance Work students in particular, with
sustainable development of the nation. It has  gkils to address the rapidly evolving technology
been transforming human life in one way or  peeds and challenges of the 21% century
another for many years. It is glaring that the pace  (Apdullahi, 2010). These skills go beyond the
of technological transformation has been very  science process skills, but the broader skills such
rapid in recent times precipitating numerous s critical thinking and creativity skills (Silva,
challenges on daily basis. Inherently, issues  2008: Nwosu, 2015). Electrical Installation and
challenging the sustainable existence of  Naintenance Work has the technology potentials

humankind and general wellbeing such as o provide the needed solutions to the challenges
automation, globalization, workplace change and  of the millennium (Salihu, 2014).

policies increasing personal responsibility are
growing (Jerald, 2009). These have necessitated




The potentials of Electrical Installation
and Maintenance work in providing the desired
national sustainability is mirrored in the intents
of its inclusion in the curriculum of Technical
Colleges. The learning experience is aimed at
the acquisition of appropriate level of literacy,
numeracy, manipulation and life skills such as
critical thinking for useful living within the
society (Federal Ministry of Education, 2004).
However, these skill objectives are yet to be
achieved in technical colleges as a result, poor
academic achievement of students in Electrical
Installation and Maintenance work have been
recorded in recent times. Technical and
Vocational educators have identified some
factors militating against the attainment of the
objectives to include teachers’ methodology and
strategies. To acquire the relevant learning
experiences and skills in electrical installation
and maintenance work for example, requires the
use of relevant instructional methods and
techniques

Instructional methods and techniques
are ways by which teachers present their course
materials to learners and engage them in the task
of learning the curriculum contents. Instructional
methods and techniques are the tools used by the
teacher for actualizing the set aims and objectives
(Bello and Aliyu 2013). If the tools are faulty or
inappropriate, the aims and objectives of the
teaching and learning will not be achieved. It is
clear from the foregoing that the possibility of
Electrical Installation and Maintenance work to
provide the needed solutions to the challenges of
the millennium depends on the ability of
Electrical Installation and Maintenance work
teachers to select and maximally utilize
appropriate instructional techniques and methods
for their lesson delivery. The teaching methods
are expected to reflect a modern society
mandating the need for functioning, thinking-
oriented, decision-making students. There is an
overall lack of political and public confidence in
Technical College training systems and a
profound mismatch between the radically new
key competencies demanded from students in the
knowledge society and the teaching skills that
teachers are equipped with, in teacher training
institutions (Abdullahi, 2010). Nevertheless, the
need for exposing the prospective students of
Electrical Installation and Maintenance work to

quality knowledge and skills, both practical and
cognitive, remains a necessity. Technical
educators maintain that the task can only be
accomplished with a radical change from the use
of teacher-centered approach in Technical college
programmes to the use of student-centered
approaches such as the Kolb’s experiential
learning model (Nwosu, 2015).

Kolb’s experiential learning model is
one of the widely used models. University of
phoenix (2017) popularized experiential
learning model as the most efficient method for
mastering new concepts. This model takes its
root from kolb’s learning cycle. Kolb's Learning
Cycle is a well-known theory which argues
human beings learn from their experiences of
life, even on an everyday basis. This also treats
reflection as an integral part of such learning.
University of Leicester (2017) reported that
experiential learning theory provides a holistic
model of the learning process and is a multi-
linear model of adult development, both of
which are consistent with what people know
about how they naturally learn, grow, and
develop. According to Kolb (1984), the process
of learning follows a pattern or cycle consisting
of four stages, one of which involves what Kolb
refers to as 'reflective observation'. According
to Kolb in the report of University of Phoenix
(2017) knowledge results from the combination
of grasping experience and transforming it. In
Kolb’s experiential learning model, there are
four distinct segments to learning: description
of concrete experience, reflections,
generalizations/principles/theories and testing
and application. Kolb’s experiential learning
model according to Kolb and Kolb (2005), sets
out four distinct learning styles (or preferences),
which are based on a four-stage learning cycle
(Which might also be interpreted as a 'training
cycle’) in which ‘immediate or concrete
experiences' provide a basis for ‘observations
and reflections’. The observations and
reflections' are assimilated and distilled into
‘abstract concepts' producing new implications
for action which can be 'actively tested' in turn
creating new experiences. Kolb and Kolb
(2005), further explained that ideally (and by
inference not always) this process represents a
learning cycle or spiral where the learner
‘touches all the bases, ie. a cycle of




experiencing, reflecting, thinking, and acting.
Immediate or concrete experiences lead to
observations and reflections. These reflections
are then assimilated (absorbed and translated)
into abstract concepts with implications for
action, which the person can actively test and
experiment with, which in turn enable the
creation of new experiences. Kolb (1984) model
therefore works on two levels - a four-stage
cycle: Concrete Experience - (CE), Reflective
Observation - (RO), Abstract
Conceptualization - (AC) and Active
Experimentation - (AE), and a four-type
definition of learning styles, (each representing
the combination of two preferred styles, rather
than a two by-two matrix of the four-stage cycle
styles), for which Kolb wused the terms:
Diverging (CE/RO), Assimilating (AC/RO),
Converging (AC/AE) and Accommodating
(CE/AE).

The experiential learning model is
acknowledged by academics, teachers, managers
and trainers as fundamental concepts towards
understanding and explaining human learning
behaviour, and towards helping others to learn
(Zagorac, Ivanis, Nuhbegovic, & Steiner, 2008).
According to Greenway (2004), experiential
learning model finds its application in a wide
range of disciplines, especially in education and
computer science to improve students’ learning
abilities. Kolb’s experiential learning model, just
like Gardner’s multiple intelligence model,
aimed at improving learning. Experiential styles
refer to the preferred way individual processes
information. The style is usually described as a
personality  dimension  which influences
attitudes, values, and social interaction.

Gardner’s Multiple Intelligence
Learning Model is a modern model that takes its
root from the theory of multiple intelligences
who suggests that the traditional notion of
intelligence, based on intelligent quotient (IQ)
testing, is far too limited. Gardner’s Multiple
Intelligence Learning Model according to
Armstrong  (2009) has eight different
intelligences to account for a broader range of
human potential in children and adults. Gardner
also emphasizes the cultural context of multiple
intelligences. Each culture tends to emphasize
particular intelligence, suggests that there are a
number of distinct forms of intelligence that

each individual possesses in varying degrees.
According to Gardner, the implication of the
model is that learning/teaching should focus on
the particular intelligence’s of each person. For
example, if an individual has strong spatial or
musical intelligence’s, they should be
encouraged to develop these abilities. Gardner
points out that the different intelligence’s
represent not only different content domains but
also learning modalities.

In explaining multiple intelligences
model, Gardner claims that all humans have
eight intelligences, to a lesser or greater extent,
and that each human have a different
intelligence profile. This profile is based on
genetics and experiences, and makes it unique
from others. The intelligences are as follows:
Linguistic intelligence is the ability to use
spoken and written language effectively to
express oneself; Logical-mathematical
intelligence is the ability to analyze problems
logically, work effectively with mathematical
operations, and investigate issues using the

scientific method. Finding patterns and
deductive reasoning are other capabilities
associated with this intelligence; Musical

intelligence is the ability to perform, compose,
and appreciate musical patterns, including
changes in pitch, tone, and rhythm; Bodily-
kinesthetic intelligence is the ability to use the
body for expression. People high in this
intelligence use their physical coordination to
master problems; Spatial intelligence is the
ability to recognize, use, and interpret images
and patterns and to reproduce objects in three
dimensions; Interpersonal intelligence is the
ability to understand people's intentions,
motivations, and desires. The intelligence
allows individuals to work well with others;
Intrapersonal intelligence is the ability to
understand one, and to interpret and appreciate
ones’ own feelings and motivations; Naturalist
intelligence is the ability to recognize and
appreciate relationship with the natural world.
According to Gardner (2000), Kolb’s
experiential learning model and Gardner’s
Multiple Intelligence Learning Model have
been found to be an effective technique for
increasing academic achievement of students in
concepts in computer science among others in




non-technical institutions unlike technical

colleges.

Technical college is a type of secondary
school established either by government or
individual to offer technical and vocational
trades leading to acquisition of knowledge and
skills  required for further studies or
employment. Bakare (2009) defined technical
college as a post primary institution equivalent
to secondary school charged with the
production of craftsmen and technicians.
Technical colleges offer various technical and
vocational trades and some of the trades include
motor vehicle and mechanic work, radio and
television, refrigeration and air conditioning,
furniture and cabinet making, welding and
fabrication, block laying and concrete work and
electrical installation and maintenance work.
Federal Government of Nigeria (2008), stated
that the length of trades in a technical college,
like other senior secondary schools shall be
three years for the craft level and four years for
the advanced craft level and National Business
and Technical Examinations Board (NABTEB)
shall award National Technical Certificate
(NTC), National Business Certificate (NBC),
Advanced National Technical Certificate
(ANTC), and Advanced National Business
Certificate (ANBC) to the successful graduates
of technical colleges. Electrical installation and
maintenance work offer in technical colleges is
geared towards the graduation of technicians,
and craftsmen who have skills and knowledge
to meet the demand of electrical/electronic
industries.

Electrical installation and maintenance
work (EIMW) is one of the trades offered in
Technical Colleges in Nigeria. Bakare (2010)
described EIMW as electrical engineering trade
offered in Nigerian technical colleges which has
Battery Charging and maintenance, Domestic
Installation, Industrial Installation, Cable
Jointing, Winding of Electrical Machines and
Solid State Devices as its components.
According to national board for technical
education (2007), EIMW was incorporated into
the curriculum of technical colleges to facilitate
the attainment of the objective on maintenance,
service, and installation of electrical equipment
and machines. In EIMW according to Bakare

(2010), students learn basic practical skills
needed to install, operate, maintain, and repair
electrical and electronic equipment.

Critical thinking is a rational thinking in
the pursuit of relevant and reliable knowledge
about the material world. It is a purposeful, self-
regulatory  judgment  which  result in
interpretation,  analysis, evaluation and
inference as well as explanation of the
evidential, conceptual, methodological or
contextual considerations upon which judgment
was based (James, 2007). Critical thinking in
this study is a reflective thinking which enables
Electrical Installation and maintenance work
students to draw conclusions, make tacit
assumptions, deduce, interpret and evaluate
arguments. The goal of critical thinking, which
concurs with the goals of electrical installation
and maintenance work teaching, according to
Angeli and Valanides (2008)is that critical-
thinking skills are necessary for active
citizenship in any pluralistic and democratic
society, where citizens are daily confronted
with tremendous amounts of information and
ill-defined problems with real uncertainty as to
how they can be best solved. Heong, Yunos and
Hassan (2011) discovered that achievement
relates positively to Critical thinking skill
acquisition at different education levels. These
researches were based on foreign countries
however the need for developing critical
thinking more than ever before, less have been
reported on the Nigerian environment with
KELM and GMIM.

Gender according to Santrock (2001)
involves the biological dimension of being a
female or male. This has been a crucial matter
to the educationists. Issues that are
multidimensional in outlook as they relate to the
teaching and learning of technical education in
this regard have been very contentious.
Providing quality education ensures sustainable
development, Adapting an approach that takes
into account the relationship and interaction
between males and females. However, literature
abound with statistics that gender parity could
be established in science and technology classes
that emphasize  hands-on/activity  based
instructional strategies. In view of the fact that
model methods such as the inductive and




deductive inquiry have been used as well as
other activity based strategies such as
cooperative learning on gender issues in
electrical installation and maintenance work, the
result is still inconclusive. Hence, there is the
need to try the Kolb’s Experiential Learning
Model (KELM) and Gardner’s Multiple
Intelligence Learning Model (GMIM) and
ascertains its impact on critical thinking of both
male and female electrical installation and
maintenance work students.

Method

The study used quasi experimental
treatment group design aimed at investigated
the effects of Kolb’s experiential and Gardner’s
multiple intelligence learning models on
students’ critical thinking in  Electrical
Installation and Maintenance work in. Two
research questions guided the study while three
hypotheses formulated were tested at 0.05 level
of significance. The population for the study
was 903 National Technical Certificate Il (NTC
I1) students offering Electrical Installation and
Maintenance work in technical colleges in
North-West, Nigeria. The simple random
sampling technique was used to select 127
students consisting of 109 male and 18 female
Results
Tablel

students assigned to two treatment groups using
intact class. The instrument used for data
collection is Electrical Installation and
Maintenance work Critical Thinking Test
(EICTT). The instrument was developed by the
researcher. To ensure content validity of the
instrument, the instrument was validation by
five experts. One in Measurement and
Evaluation, one in Education Psychology,
drawn from both Departments of Science and
Adult Education and two in Electrical
Technology Department of Industrial Technical
Education all from University of Nigeria,
Nsukka, and one in Electrical Installation and
Maintenance Work from Government Technical
College Malali, Kaduna. To establish the
reliability of the instrument, the instrument was
carried out on 30 sampled NTCII students at
Government Technical College Soba, Kaduna
State in North-west geo-political zone of
Nigeria. The Pearson moment correlation
coefficient was used to determine the internal
consistency of the instrument. The reliability
coefficient of the instrument was found to be
0.84. The data collected were analyzed using
Mean to answer the two research questions
while ANCOVA was used to test the three null
hypotheses.

Mean and Standard Deviation of Pretest and Posttest Scores of Kolb’s Experiential Learning
Model and Gardner’s Multiple Intelligences Learning Model Groups on the Critical

Thinking Test

Group N Pre test Posttest scores Mean Gain
X SD SD X

KELM 82 22.63 7.95 56.94 7.02 34.31

GMIM 45 15.18 541 54.22 7.71 39.04

The results presented in Table 1 showed that
Kolb’s experiential learning model group had a
Mean score of 22.63 and Standard Deviation of
7.95 in the pre-test and a Mean score of 56.94
and Standard Deviation of 7.02 in the post-test
making with a Mean gain of 34.31. Gardner’s
multiple intelligence learning model group had
a Mean score of 15.18 and Standard Deviation

of 5.41 in the pre-test and a post-test Mean of
54.22 and Standard Deviation of 7.71, with a
Mean gain of 39.04. With these results,
Gardner’s multiple intelligence learning model
in improving students’ Critical Thinking in
Electrical Installation and Maintenance Work
was higher than Kolb’s experiential learning
model.




Table 2

Mean and Standard Deviation of Pretest and Posttest on the Influence of Gender on Critical Thinking Scores
of Students Taught using Kolb’s Experiential Learning Model(KELM) and Gardner’s Multiple Intelligences

Learning Model (GMIM)

Gender N Pretest scores Posttest scores Mean
Group Gain
KELM X SD X SD X

M 74 21.69 7.36 56.97 7.11 35.28

F 8 31.37 8.42 56.62 6.48 25.25
GMIM M 35 14.91 5.83 54.63 7.64 39.72

F 10 16.10 3.66 52.80 8.24 36.70

The data presented in Table 2 showed the
influence of gender on Electrical Installation
and Maintenance Work student’s Critical
Thinking when exposed to Kolb’s experiential
learning model. Result showed that the male
students taught with Kolb’s experiential learning
model had a pretest mean of 21.69 with a
standard deviation of 7.36 and a posttest mean
of 56.97 with a standard deviation of 7.11. The
difference between the pretest and posttest mean
for the male students was 35.28. The female
students taught using Kolb’s experiential
learning model had a pretest mean of 31.37 with
a standard deviation of 8.42 and a posttest mean
of 56.62 with a standard deviation of 6.48. The
difference between the pretest and posttest mean
for the female students was 25.25. Hence, the
males taught with Kolb’s experiential learning
model achieved higher (35.28 > 25.25) than
their female counterparts. Also the data
presented in Table 11 shows the influence of
gender on student’s Critical Thinking when
Hypothesis 1, 2 and 3

There is no significant difference in the effect of

Kolb’s Experiential Learning Model and
Gardner’s Multiple Intelligences Learning
Table 3

exposed to Gardner’s Multiple Intelligence
Learning Model. Result showed that the male
students taught with Gardner’s Multiple
Intelligence Learning Model had a pretest mean
of 14.91 with a standard deviation of 5.83 and a
posttest mean of 54.63 with a standard deviation
of 7.64. The difference between the pretest and
posttest mean for the male students was 39.72.
The female students taught using Gardner’s
Multiple Intelligence Learning Model had a
pretest mean of 16.10 with a standard deviation
of 3.66 and a posttest mean of 52.80 with a
standard deviation of 8.24. The difference
between the pretest and posttest mean for the
female students was 36.70 Hence, the males
taught with Gardner’s Multiple Intelligence
Learning Model achieved higher (39.72 >
36.70) than their female counterparts. Therefore,
there is gender influence on students’ Critical
Thinking in  Electrical Installation and
Maintenance Work.

Model on methods, gender and interaction
effect of methods and gender of students’
Critical Thinking in Electrical Installation and
Maintenance Work.

Analysis of Covariance (ANCOVA) of the Difference in the Mean Scores of Methods, gender and interaction
effects of Methods and gender on Critical Thinking of Electrical Installation and Maintenance Work
Students Taught with KELM and those Taught with GMIM

Source Type 111 Sum of Df Mean Square F Sig.

Square
Corrected Model 329.655° 4 82.414 1.548 0.192
Intercept 29564.299 1 29564.299 555.474 0.000
Critical think pretest 88.318 1 88.318 1.659 0.200
Method 33.487 1 33.487 0.629 0.429




Gender 43.210 1

method * gender 0.648 1

Error 6493.274 122
Total 404759.000 127
Corrected Total 6822.929 126

43.210 0.812 0.369
0.648 0.012 0.912
53.224

. a. R Squared = .048 (Adjusted R Squared = .017)
*Significant at sig of F<0.05

The results in Table 3 showed that an F-
ratio of 0.629 with associated probability value
of 0.429 was obtained with regard to the
difference in the mean scores of students taught
with Kolb’s experiential learning model and
those taught with Gardner’s multiple
intelligence  learning model.  Since the
associated probability (0.429)is greater than
0.05, the null hypothesis was accepted. Thus,
this implies that the use of Kolb’s experiential
learning model and Gardner’s multiple
intelligence learning model did not significantly
improved critical thinking of students in
Electrical Installation and Maintenance Work.

The results in Table 3 showed that an F-
ratio of 0.812 with associated probability value of
0.369 was obtained with regard to the difference
in the influence of gender on the mean critical
thinking scores of students taught with Kolb’s
experiential learning model and those taught with
Gardner’s multiple intelligence learning model.
Since the associated probability (0.369) is greater
than 0.05, the null hypothesis of no significant
mean difference between the influence of gender
(male and female) on students’ critical thinking in
Electrical Installation and Maintenance Work was

Discussion

The data presented in Table 1 provided answer
to research question one. It was revealed that
the effect of Gardner’s multiple intelligence
learning model in improving students’ critical
is higher than Kolb’s experiential learning
model. The result indicates that Gardner’s
multiple intelligence learning model is more
effective in improving students’ critical
thinking. However, analysis of covariance was
used to test the first hypothesis (Table 3) at an
F-ratio of 0.625 with associated probability
value of 0.429 was obtained with regards to the
difference in the mean scores of students
taught with Kolb’s experiential learning model

accepted. Hence, this implies that the use of
Kolb’s Experiential and Gardner’s Multiple
Intelligence Learning Models result in no
difference in the mean critical thinking scores of
male and female students.

The results in Table 3 also showed that the
interaction effect of methods and gender has an F-
ratio of 0.012 with associated probability value
0f0.912 was obtained with regard to the
difference in the mean interaction effect of
Learning Models and Gender on critical thinking
scores of students taught with Kolb’s experiential
learning model and those taught with Gardner’s
multiple intelligence learning model. Since the
associated probability (0.912) isgreater than 0.05,
the null hypothesis of no significant Interaction
effect of Learning Models and Gender on
Student’s critical thinking was accepted. Hence,
this implies that the use of Kolb’s Experiential
Learning Model and Gardner’s Multiple
Intelligence Learning Model result in no
difference in the mean interaction effect of
methods and gender on students’ critical thinking
scores in Electrical Installation and Maintenance
Work.

and those taught with Gardner’s multiple
intelligence  learning model. Since the
associated probability (0.429) was greater than
0.05, the null hypothesis (HO;) was accepted.
The result means that there was no significant
mean difference between the effect of Kolb’s
experiential and Gardner’s multiple
intelligence learning models on students’
critical thinking in electrical installation and
maintenance work.

The above findings are consistent with the
findings of Heong, Yunos and Hassan (2011),
Ramos, Dolipas and Villamor (2013) and Yang
(2014) who, in their separate studies in other
subjects found that the Multiple Intelligence




based instructions had significant effect upon
the students’ critical thinking than other
instructional formats. The findings of this study
also support some literature evidence such as
Shakirova (2007) explained that critical
thinking skills are crucial in this millennium
because they enable students to deal effectively
with social, scientific, and practical problems.
Practical activities in Gardner’s multiple
intelligence learning model group, aimed at
addressing and developing students’ verbal
linguistic and logical mathematical intelligence.
This allowed students to participate actively in
the lesson by expressing their views freely,
offering suggestions and opinions and asking
questions. Encourage active interaction among
students and between students and the teacher.
Peter, (2012) and Weissberg, (2013) concluded
that in a nutshell, students who are able to think
critically are able to solve problems effectively.
Merely having knowledge or information is not
enough to be effective in the workplace (and in
their personal lives), students must be able to
solve problems to make effective decisions and
they must be able to think critically.

The data presented in Table 2 provided answer
to research question two. Findings revealed
that gender has influence on students’ critical
thinking in  Electrical Installation and
Maintenance Work in favour of male students.
However, analysis of covariance was used to
test the second hypothesis (Table 3),at an F-
ratio of 0.812 with associated probability value
of (0.369) was obtained and confidence
interval of 0.05.Since the associated
probability 0.369 was greater than 0.05, the
null hypothesis (HO,) was accepted. The
results showed that male students did not
perform significantly better than their female
counterparts in the acquisition of critical
thinking skills when taught using Kolb’s
experiential and Gardner’s  multiple
intelligence learning models. The finding of
this study is similar to that of Heong, Yunos
and Hassan (2011) and Myer and Dyer
(2006)which showed that no higher order
thinking skill and critical thinking skill
differences respectively existed between male
and female students in higher education. The
nonexistence of significant gender influence on
the acquisition of critical thinking skill

unveiled by this study could be elucidated by
the fact that both Kolb’s experiential and
Gardner’s multiple intelligence learning
models offered unique and equal opportunity
devoid of the influences of socio-cognitive and
stereotypical orientations for both males and
females students to become stimulated/excited
in the manipulative activities culminating into
the development of these rationality traits. The
outcome indicated that Electrical Installation
and Maintenance Work students developed
higher mental abilities which could be
transferred to totally different situations. This
is substantiated by the almost similar male and
female Electrical Installation and Maintenance
Work students’ posttest mean scores in the
components of critical thinking skills.

Analysis of covariance was used to test the
third hypothesis (Table 3),at an F-ratio of
0.012 with associated probability value of
(0.912) was obtained and confidence interval
of 0.05.Since the associated probability 0.912
was greater than 0.05, the null hypothesis
(HO3) was accepted. There was no significant
interaction effect of methods and gender on
students taught with Kolb’s experiential and
Gardner’s multiple intelligence learning
models and their gender with respect to their
mean scores on Electrical Installation and
Maintenance Work critical thinking test. The
finding of this study agrees with Yang (2014)
who found a significant interaction effect
between computer programming instruction
group (logo and non-logo) and gender on the
higher-order thinking skills and mathematical
achievement of first grade students. The
females in the Logo group performed
significantly better on the Computation
subscale than the females in the non-Logo
group. This implies that the male and female
students did not benefit equally due to school
locations and method respectively. The result,
therefore, means that students’ gender (male or
female) will not be a barrier to the learning of
Electrical Installation and Maintenance Work
subject in technical colleges. Hence, Electrical
Installation and Maintenance Work teachers
are encouraged to accept the fact that gender
issue (male or female) should not be seen as
adversely influencing academic learning in




Electrical Installation and Maintenance Work
classroom.

Conclusion

Based on the findings of the study the following
conclusions were made:

Kolb’s experiential learning model and
Gardner’s multiple intelligences learning model
are effective in enhancing students’ critical
thinking in  Electrical Installation and
Maintenance  Work. However, Gardner’s
multiple intelligences learning model is more
effective than Kolb’s experiential learning
model. It was also concluded that there was
significant difference in the performance of
students taught with Gardner’s multiple
intelligence learning model when compared
with those taught with Kolb’s experiential
learning model. Moreover, gender has influence
on the students’ critical thinking skills
acquisition when taught with Gardner’s
multiple intelligences learning model. The study
also concluded that there was no significant
difference in critical thinking skills acquisition
when taught Electrical Installation and
Maintenance Work with Gardner’s multiple
intelligences and Kolb’s experiential learning
models in the Technical Colleges of North-
Western States of Nigeria.

Recommendations

Based on the findings, the following
recommendations are hereby made:
1. The National Board for Technical

Education (NBTE) curricular content packages
in the minimum standard should be restructured
to aid Electrical Installation and Maintenance
Work students’ training through Gardner’s
multiple intelligences learning model.

2. Technical College Teachers should use
Gardner’s multiple intelligences learning model

in  teaching Electrical Installation and
Maintenance Work.
3. The state and local government in

conjunction with the Federal Ministry of
Education should endeavor to organize in-
service training in form of workshops, seminars,
conferences and symposia regularly for
Electrical Installation and Maintenance Work

Teachers to enable them update their
knowledge, attitudes and skills on the use of
innovative teaching strategies such as Gardner’s
multiple intelligences learning model.
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Abstract

The study developed fabrication and welding training contents for craftsmen in south western Nigeria.
Three research guestions were answered while one null hypothesis formulated was tested at 0.05 level of
significance. The population for the study was 986, which comprised of the 109 teachers of fabrication
and welding, 826 craftsmen of fabrication and welding and 51 supervisors of fabrication and welding in
industries in the six south west states of Nigeria. The sample size for this study was 275 which comprised
of 109 teachers of fabrication and welding, 134 craftsmen of fabrication and welding and 32 supervisors
of fabrication and welding in industries. Purposive, Multi-stage and proportionate stratified random
sampling techniques were used to determine the sample size for the study. Fabrication and welding
training content questionnaire (FWTCQ) was used for data collection for the study. The instrument was
face validated by three experts. The internal consistency of FWTCQ items was determined using
Cronbach Alpha reliability method. The overall internal consistency index was obtained to be 0.82. Two
hundred and seventy five copies of FWTCQ were administered on the respondents but only 261 copies
were properly completed and returned representing 94.90 percent return rate. Mean was used for
answering the research questions while analysis of covariance (ANCOVA) was employed for testing the
null hypothesis at 0.05 level of significance. The findings of the study revealed 24 contents, 41 facilities
and 25 teaching strategies for training fabrication and welding craftsmen. The hypothesis tested revealed
that there was a significant difference between the mean responses of teachers, craftsmen and supervisors
on the 24 contents, 41 facilities and 26 teaching strategies for implementing the fabrication and welding
training contents. It was recommended that the developed fabrication and welding training contents
should be employed for re-training of craftsmen. It was also recommended that the training contents in
fabrication and welding should be integrated into curriculum of technical colleges in Nigeria.
Keywords: fabrication, contents, training, supervisors, craftsmen

Introduction

Training for skills development and knowledge and skills in different occupations
acquisition in fabrication and welding as well as for employment in the world of work. Technical
other trade areas is the major objective of college, according to Collins (2011), is a
technical colleges in Nigeria. National Board college where one can study arts and technical
for Technical Education (NBTE, 2003) courses often as part of the qualifications and
described Technical College as an institution training required for a particular job. The goals
that provides students through training with the of Technical Colleges as stated in the National
relevant and adequate knowledge, skills and policy on education, Federal Republic of
attitudes for employment under the guidance of Nigeria (FRN, 2004) are to, provide trained
teachers or instructors in related occupations. manpower in the applied sciences, technology
Alade, Ayodele and Ayodele (2010) described and business particularly at craft, advanced craft
technical college as an institution where and technician levels; provide the technical
students are trained to acquire relevant knowledge and vocational skills necessary for
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agricultural, commercial and  economic
development; and give training and impart the
requisite skills to individual who shall be self-
reliant economically. Technical Colleges are
geared towards production of skilled graduates
in various trades or occupations such as
building, auto  mechanics,  woodwork,
fabrication and welding, among others.
Fabrication and welding is one of the
trades offered in Technical Colleges. Various
skills, knowledge and attitudes are expected to
be learnt by individuals in fabrication and
welding for employment. Johnson (2012)
described fabrication and metal welding as the
building of metal structures by cutting, bending,
and assembling processes. According to Yisa
(2016), cutting is done by sawing, shearing, or
chiseling (all with manual and powered
variants), torching with hand-held torches (such
as oxy-fuel torches or plasma torches); and via
numerical control cutters (using a laser, mill
bits, torch, or water jet).Bending is carried out
by hammering (manual or powered) or via press
brakes and similar tools (Kelvin, 2013).
Assembling (joining of the pieces) is done by
welding, binding with adhesives, riveting,
threaded fasteners, or even yet more bending in
the form of a crimped seam. Structural steel and
sheet metal are the usual starting materials for
fabrication, along with the welding wire, flux,
and fasteners that will join the cut pieces. As
with other manufacturing processes, both
human labour and automation are commonly
used. Fabrication and welding, according to
Federal Government of Nigeria (2007), is
designed to produce skilled craftsmen with
good knowledge of the application of the
equipment, materials, techniques and safety
practices in fabrication and welding of metal
projects. The report of National Board for
Technical Education (2008) stated that on
completion of the fabrication and welding
programme, the students should be able to:
carry out gas welding and cutting jobs on all
types of metals, produce simple finished
structural steel work projects with safety, using
relevant equipment and techniques, apply
protective wetting against corrosion on finished
metal projects and market finished metal
projects. Skills in fabrication and welding are
taught by fabrication and welding teachers
because they had undergone teachers’ training
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programme and possess teaching qualifications
that qualify them to teach. Fabrication and
welding at technical college level is expected to
equip individuals/students with skills for self
reliance and this can be achieved when effective
training in fabrication and welding is rendered.

Training is a learning process that
involves the acquisition of knowledge, skills,
concepts, rules, or changing of attitudes and
behaviours over time to enhance the
performance of the individual trained. Training
is activity leading to skilled behaviour. Farunde
(1995) stated that training involves acquiring
information and abilities or attitudes, which will
result in greater competence in the performance
of a work. Training according to Olatunji,
Kajibola and Coker (2011), is the systematic
development of the attitude, knowledge and
skill behaviour pattern required by an individual
in order to perform adequately a given task or
job. It is an activity, which is concerned with
making individuals more articulate and efficient
in the performance of their current tasks or in
preparation for a new type of job to meet the
dynamic needs of the organization (Ademola,
2009). Training therefore is about using well
developed contents for updating the knowledge,
skills, and abilities of individual fabrication and
welding craftsmen.

Content is simply what is to be learnt by
the individual students either from text book or
oral instruction or from the experiences in the
environment. It is the knowledge, skills,
concepts, principles, attitudes and values to be
learned (Balitu, 2012). Content according, to
Kapoma and Namusokwe (2011), is a list of
subjects, topics, skills, themes, concepts or
works to be covered. Similarly, Onah (2013)
stated that curriculum content is the subject
matter, ideas, skills or substance of what is to be
taught. Furthermore, Olaitan and Ali (1997)
depicted curriculum content as the knowledge,
skills, attitudes and values to be learnt in a
course, subject or lesson. Content of the training
in fabrication and welding therefore is the
subject matter which encompasses knowledge,
skills, concepts, attitudes, principles and values
to be taught to and learnt by the craftsmen
under the guidance of a trainer. Contents are
always taught to learners using relevant
teaching methods.
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Teaching is the art of transferring
planned instructions to learners and this
depends on the types of methods employed by
teachers. Teaching methods are ways in which
teachers use to deliver planned
instruction/lessons to students. Bannon (2008)
described teaching methods as ways that
information is presented to students. These
methods are more efficacious than others
(Ukoha and Eneogwe, 1996). Some methods are
more suitable for learning certain contents, that
is, skill, knowledge, values, and attitudes. Still
others yield better results for large group or
individualized instructions. Teaching methods
in technical and vocational education include
demonstration, discussion, lecture, questioning,
explanatory, practical and project. Further,
some methods yield better performance for
students with other traits. Barnstein (2006)
stated that using appropriate teaching methods
with relevant facilities to teach, results to better
performance of learners.

Facilities, according to Agbo (2000) are
materials designed or created to provide a
service or fulfill a need. Facilities are those
things used for teaching and learning fabrication
and welding. These include numerous
machines, tools, consumable materials and
workshops. Onipede (2013) stated that facilities
are material resource inputs necessary for
effective teaching and learning to take place.
Amount of skills acquired by individual trainees
surely depends on the quality of trainers and the
facilities used for training. Facilities in
fabrication and welding are wused by
teachers/trainers and students/trainees to make
teaching and learning more practical and real.
These facilities include metal sheet, hacksaw,
steel measuring tape, tapered shank drill bits,
open end wrenches, screw drivers and wire
brush among others. Robert (2012) explained
that facilities help trainers to translate abstract
ideas to concentrate ideas. Taiwo (2010)
explained the contributions of using facilities
during teaching and learning to include the
following: aid in attracting the attention of
students and as a result improve their interest
level, stimulate students’ interest to participate
in the teaching and learning activities, help
students to picture reality in what has been
taught and create an interactive learning
environment thereby facilitating effective
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teaching and learning. Training learners with
relevant facilities help in acquiring skills to
carry out given tasks. The skills acquired by
learners are usually assessed using evaluation
techniques.

Well developed contents could be used
to train individual craftsmen in fabrication and
welding. Akpan (2003) observed that despite
the theoretical justification for the establishment
of the National Board for Technical Education
(NBTE) and attempts to produce skilled
craftsmen from technical colleges who would
be enterprising and self reliant, the objectives
have not been achieved. According to Oyebade
(2003), no one can accurately quantify the loss
incurred by individuals, parents, communities
and the nation when the educated, the willing
and the able youths rot away to joblessness.
Oyebade attributed the reason for this
unemployment among technical college
graduates to unemployable skills acquired by
the graduates, while at school. Skills to weld
and fabricate modern technologies such as
metal doors and windows, railing of staircases
and balconies with stainless steel, aluminum
with glasses and security door for homes and
financial houses are found deficient in the
existing modules of fabrication and welding.
The craftsmen or graduates are trained on
obsolete technologies and therefore find
themselves unemployable in the modern
society. There is therefore need to develop
fabrication and welding training contents for
craftsmen. This is highly imperative because it
will equip them with modern and relevant skills
required to perform most modern operations in
fabrication and welding. It will enable the
craftsmen to establish their own workshops or
industries instead of besieging ministries and
government offices in search of white collar
jobs that are either extremely few in supply or
even non-existent, or riding motor cycle
popularly known as Okada. Training fabrication
and welding craftsmen with well developed
contents will make them more proficient and
relevant to the society to which they belong or
found themselves. The general purpose of this
study was to develop fabrication and welding
training contents for craftsmen in south western,
Nigeria. Specifically the study sought to
determine:




1. Contents of training modules for graduates of

Technical Colleges in fabrication and
welding

2. Facilities for implementing skill training
modules for graduates of Technical

Colleges in fabrication and welding

3. Teaching strategies for implementing skill
training modules for graduates of Technical
Colleges in fabrication and welding.

Research Questions

The following research questions guided
the study:

1. What are the fabrication and welding

training contents for retraining craftsmen?

2. What are the facilities for implementing

fabrication and welding training contents?

3. What are the teaching strategies
required for implementing fabrication
and welding training contents?

Hypothesis
A null hypothesis was tested at 0.05

level of significance:

HO,: There is no significant difference in the
mean scores of craftsmen trained with
fabrication and welding training

contents and those trained without a training
content

Method

Design of the Study

The study adopted Research and
Development design (R and D). Gall, Gall and
Borg (2007) explained that Research and
Development is an industry based development
approach involving the use of research findings
to design and develop new programmes and
materials which assist in improving knowledge
and skills. To some researchers, this design is
called functions of industry design. Olaitan
(2003) described functions of industry design as
a procedure for identifying skills from an
industry using scientific or research principles.
R and D design was suitable for this study
because the study aimed at developing a new
product which is fabrication and welding
training content for updating craftsmens’
knowledge, skills and attitudes in south western,
Nigeria.
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Area of the Study

The study was carried out in South West
States of Nigeria. It comprises of six states
which includes: EKkiti, Ondo, Osun, Oyo, Ogun
and Lagos States. South west states of Nigeria
have twenty-eight Technical Colleges out of
which twelve offer fabrication and welding and
forty-five registered fabrication and welding
industries. South west of Nigeria was chosen for
the study because it was observed that graduates
of Technical Colleges who also known as
craftsmen lack enough skills in fabrication and
welding which are useful for fabrication and
welding industries.

Population for the Study

The population for the study was 986
which comprised of the 109 teachers of
technical colleges of fabrication and welding
that offers fabrication and welding, 826
craftsmen in fabrication and welding industries
and 51 supervisors of fabrication and welding
industries all in the six south west states of
Nigeria. The choice of technical college
teachers of fabrication and welding was made
because they are the group responsible for the
training of technical college graduates in
Nigeria. Graduates of technical colleges of
fabrication and welding in industries and their
supervisors were chosen for this study because
they are the employers of these technical
college graduates.

Sample and Sampling Techniques

The sample size for this study was 275.
This comprised of 109 teachers in technical
colleges teaching fabrication and welding, 134
craftsmen in fabrication and welding industries
and 32 supervisors of fabrication and welding in
industries all from the six states that made up
south west of Nigeria. Multi-stage sampling
techniques were used for this study. Firstly,
purposive sampling was used to sample 109
teachers in technical colleges teaching
fabrication and welding across the six states
(i.e. Eleven from EKiti, Fourteen from Ondo,
Sixteen from Osun, Twenty-three from Oyo,
Twenty-Five from Ogun and Twenty from
Lagos). Secondly, proportionate stratified
random sampling was used to select 134
craftsmen working in fabrication and welding
industries (i.e. 13 from EKkiti, 15 from Ondo, 17




from Osun, 27 from Oyo, 29 from Ogun and 33
from Lagos). Also, 32 supervisors of fabrication
and welding in industries were sampled using
proportionate stratified random sampling across
the six states of south west of Nigeria (i.e.2
from EKiti, 4 from Ondo, 5 from Osun, 6 from
Oyo, 7 from Ogun and 8 from Lagos.
Instrument for Data Collection

Structured questionnaire titled:
Fabrication and welding Training Content
Questionnaire (FWTCQ) was used as the
instrument for data collection. To develop the
questionnaire, the researcher visited the
industries and listed modern technical skills in
fabrication and welding and complemented it
with additional information from literature. The
questionnaire was divided into parts 1 and 2.
Part 1 was used to obtain information on
personal characteristics of the respondents
while part 2 was divided into sections A, B &
C. Section A consists of the contents for
updating or training craftsmen in fabrication
and welding, Section B deals with the facilities
for implementing the fabrication and welding
contents while Section C centred on teaching
strategies for implementing the fabrication and
welding training contents. Each item in part B
of the instrument was assigned a five point
response scale and the response options are:

Highly required/Strongly Agreed (SA)- 5,
Required/Agreed (A) — 4, Undecided (UD) -
3, Not Required/Disagreed (D) -2,

Completely Required/Strongly Disagreed (SD) -
1. The respondents were asked to rank the
response options to an item based on the level at
which each item is required for development of
fabrication and welding training contents for
craftsmen in South Western, Nigeria.

Validation of the Instrument

The instrument for data collection was
validated by three experts. One expert in the
Department of VVocational Technical Education,
University of Nigeria, Nsukka, one expert from
Tai Solarin College of Education Omu-Ijebu
and one expert of fabrication and welding
industry in Lagos State. Each expert was served
with a copy of the instrument and requested to
identify ambiguities and ensure that items are
clearly stated and appropriate for the research
questions and null hypothesis formulated. They
were asked to give suggestions for improving
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the instrument towards meeting the objectives
of the study. The experts vetted the items of the
questionnaire one by one and included relevant
ones.
Reliability of the Instrument

Cronbach alpha method was used to
determine internal consistency of the instrument
items. To determine this, 20 respondents
comprising 10 supervisors in fabrication and
welding industries, five teachers and five
craftsmen in fabrication and welding industries
in Kogi State, North Central Nigeria. These
respondents were chosen in Kogi state which is
a state outside the study area in order to get
reliable coefficient for the instrument for data
collection. Statistical Packages for Social
Sciences (SPSS) 16 versions was employed to
analyse the data collected from the respondents
and 0.80 reliability coefficient value was
obtained for the entire items in the
questionnaire.

Method of Data Collection

Two hundred and seventy five copies of
the questionnaire were administered on both
teachers of fabrication and welding, craftsmen
and supervisors in fabrication and welding
industries in the study area with the help of six
research assistants. The research assistants were
instructed by the researcher on how to
administer instrument so as to ensure safe
handling and return of the instrument. Each of
the research assistants was deployed to
administer  copies of questionnaire to
respondents in their various locations while the
researcher closely supervised the research
assistant. Two weeks was given to the
respondents in order to complete the copies of
the instrument for data collection. After two
weeks the researcher and the six assistants went
round to collect the administered copies of the
instrument for analysis and they were able to
retrieve back 261 copies of the questionnaire
which represent 94.90 percent return rate. The
remaining 14 were not able to be retrieved
because the respondents were not available at
the time of collection.

Method of Data Analysis

Data collected was analyzed using mean
and standard deviation to answer the research
questions 1-3.  Decision on the research




questions was based on the cut-off point of
3.50, in other words, any item with a mean
rating of 3.50 or above is regarded as Agree
and was accepted while any item with a mean
rating below 3.50 was taken as disagree and
will not be accepted. Data collected for testing
null hypothesis was analyzed using analysis of
covariance. The decision on testing the
hypothesis was based on comparing the
Results

significant values with 0.05 level of
significance. The hypothesis of no significant
difference was upheld for any item whose exact
probability value was greater than 0.05 level of
significance. Hypothesis of no significant
difference was rejected for any item whose
exact probability value was less than 0.05 level
of significance.

Results for answering research questions and testing hypothesis are presented in Table 1-
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Table 1

Mean Responses and Standard deviation of Teachers, Craftsmen and Supervisors on the fabrication and

welding training Contents for craftsmen

SIN Contents of the Training Module X SD Remarks
1  Carrying out cutting processes 3.72 0.94 Agree
2 Carry out bending operations on aluminum windows and types 3.62 0.82 Agree
3 Identify types of drills suitable for fabrications and welding 3.78 0.73 Agree

Carry out drilling operations 3.55 0.83 Agree
5 Carry out simple servicing and maintenance of drilling machines 358 0.83 Agree
6  Carry out shaping operation using machines 3.42 0.81 Disagree
7  Determine when and where to apply shaping machines 3.83 0.82 Agree
8  Use arc and gas welding machines successfully 3.94 0.77 Agree
9  State types of arc and gas welding machines 3.54 0.85 Agree
10 Select consumables for carrying out arc welding 3.93 0.96 Agree
11  Use power hack saws for cutting operation 3.81 0.84 Agree
12 Carry out grinding operation 3.89 0.85 Agree
13 Carry out folding operation 3.56 0.93 Agree
14 Use water jet machines 3.99 0.83 Agree
15 Apply plasma cutting machines 3.68 0.84 Agree
16  Apply plasma and oxy-fuel machines 3.90 0.75 Agree
17  Weld metal doors and windows 3.65 0.84 Agree
18 Construct Rail of staircase and balconies with steel with aluminum and stainless steel 3.57 0.89 Agree
19 Constructing of stair case railings with aluminium with fibre glass 3.78 0.84 Agree
20 Fix security doors and windows correctly 3.83 0.75 Agree
21 Assemble various piece of metal together 3.63 0.85 Agree
22 Apply appropriate methods in fabrication and welding 4.19 0.96 Agree
23 Apply methods for carrying out good and neat cutting processes 4.23 0.81 Agree
24 |dentify right steps for fabrication and welding processes 391 091 Agree
25 Observe safety practice skills in fabrication and welding processes 396 073 Agree
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Data in Table 1 show the 24 fabrication and
welding training contents. The Means for the
contents ranged from 3.54 to 4.23. Each Mean
is above the cutoff of 3.50 indicating that all the
contents could be used to training craftsmen in

Table 2

fabrication and welding. The standard deviation
values for the 25 contents ranged from 0.73 to
0.96 and this shows that the respondents were
not far from one another in their responses and
that their responses were not far from the mean.

Mean Responses and Standard deviation of Teachers, Craftsmen and Supervisors on the Facilities for
implementing fabrication and welding Training Contents for Craftsmen

SIN Training facilities X S.D Remarks
1  Metal sheets for making different metal articles 3.62 0.85 Agree
2 Hack saw for cutting metals of different types 3.67 0.96 Agree
3 Arc welding machines for welding 3.61 0.82 Agree
4 Clamps such as F or G clamps for holding metallic objects 3.78 0.83 Agree
5  Wire brush for cleaning and removing waste 3.79 0.96 Agree
6  Steel measuring tapes for taking measurement 3.84 0.76 Agree
7  Tapered shank drill bits for drilling 391 0.91 Agree
8  Pillar drilling machines for making holes of different diameters 3.63 0.82 Agree
9  Open end wrenches 3.52 0.86 Agree
10 Cutting pliers 3.73 0.83 Agree
11 Repair manuals 3.90 0.91 Agree
12 Spanners 3.80 0.78 Agree
13 Hand gloves 4.08 0.92 Agree
14 Overall and jackets 3.78 0.87 Agree
15 Safety boots 351 0.83 Agree
16 Eye protectors 3.95 0.93 Agree
17  Fire extinguishers 3.75 0.70 Agree
18 Oil spill collectors 3.52 0.83 Agree
19 Rags 3.70 0.83 Agree
20 Pliers for holding small objects 3.73 0.93 Agree

21 Crescent wrenches 3.74 0.76 Agree
22 Breaker bar 3.77 0.88 Agree
23 Hammers for hammering 3.88 0.92 Agree
24 Relevant textbooks 3.80 0.86 Agree
25 Starboard for teaching the competencies 3.96 0.71 Agree
26  Makers for writing on the board 3.74 0.79 Agree
27 Dusters for clean up 3.64 0.90 Agree
28  White board for writing 3.71 0.90 Agree
29 Blackboard and chalk for writing during training 3.85 0.78 Agree

30 Computer systems as one of the aids for instructing 3.73 0.90 Agree

31 Projector for transmitting planned competencies 4.15 0.72 Agree

32 Internet facilities for downloading relevant materials 3.74 0.83 Agree

33 Screw drivers for screwing screws of different kinds 3.92 0.79 Agree

34 Retractable Tape for measurement 3.88 1.04 Agree

35 Tie and dies for making threads 3.52 0.84 Agree

36  Scribers for marking out 3.80 0.83 Agree

37  Pedestal grinder 3.95 0.75 Agree

38 Rip cut saws 3.90 0.83 Agree

39  Water jet machines 3.83 0.84 Agree

40  Plasma cutting machines 4,01 0.93 Agree

41 Plasma and oxy-fuel machines 3.73 0.83 Agree

Keys: X = Mean of Respondents, SD = and welding. The Means for the facilities

Standard Deviation, A = Agree
The data in Table 2 reveal 41 training
facilities for training craftsmen in fabrication

18

ranged from 3.51 to 4.15. Each Mean is above
the cutoff of 3.50 indicating that all were
required for implementing fabrication and




welding training contents. The 41 training respondents were close to one another in their
facilities had their standard deviation ranging opinions and that they were not from the mean.
from 0.70 to 1.04; thus indicating that the

Table 3

Mean Responses of Teachers, Craftsmen and Supervisors on the Teaching Strategies
required for implementing fabrication and welding Training Contents

SIN Teaching strategies X S.D Remarks

1 Use modern tools and equipment such as water jet machines, plasma cutting machines, 410 0.84 Agree
plasma and oxy-fuel machines to demonstrate some competences or skills to students ) :
2 Allow fabrication and welding practitioners from industries to complement teaching Agree
provided by metalwork teachers 4.10 0.96
3 Take students to fabrication and welding industries when there is need for practical 388 107 Agree
4 Allow students to demonstrate knowledge and skills acquired by students from 385 0.96 Agree
industries to another in a class setting ' '
5 Engage fabrication and welding technocrat in team teaching 351 0.82 Agree
6  Provide special instruction in fabrication and welding for slow ability students 437 0.8l Agree
7  Use reciprocal peer tutoring to teach some concepts in fabrication and welding 3.76 0.87 Agree
8  Allow students to improvise why teaching themselves on fabrication and welding 428 101 Agree
9 Develop fabrication and weldingprogramme instruction for teaching students skill Agree
4.24 0.93
contents
10 Teach fabrication and welding using water jet machines, plasma cutting machines, 303 0.79 Agree
plasma and oxy-fuel machines where necessary ' :
11 Involve students in learning process by asking fabrication and welding questions which 3.82 1.05 Agree
provoke critical thinking ’ ’
12 Prepare fabrication and welding instructions in power points for teaching students 497 107 Agree
13 Deliver the prepared fabrication and welding instruction using overhead projector and Agree
. . \ . 3.55 0.89
laptop in order to improve students’ learning
14 Demonstrate problem solving solutions which allow students to develop creative 492 0.95 Agree
activities in fabrication and welding ' '
15 Teach the students with already developed web fabrication and welding 3.69 0.81 Agree
16 Employ team teaching techniques 3.73 0.98 Agree
17 Make connections logical, accurate and meaningful to learners while teaching Agree
o . 3.77 0.99
fabrication and welding
18 Used individualized fabrication and welding project package for students during 3.84 0.82 Agree
practical . .
19 Adopt fabrication and welding experiential approaches in a discussion with students 3.84 0.79 Agree
20 Direct individual trainee progress and his performance more consistently 3.77 0.85 Agree
21 Use improvised fabrication and welding materials for teaching the students 4.09 0.82 Agree
22 Invite successful fabrication and welding entrepreneurs to model trainees in schools 3.33 0.72 Agree
23 Use ICT to teach practical contents of fabrication and welding to students using virtue 351 0.80 Agree
laboratory ' '
24 Adopt e-teaching approach to deliver fabrication and welding instructions to students 4.02 0.86 Agree
25 Teach fabrication and welding students with interactive television 400 0.98 Agree
26 Use smart board to deliver instructions on modern operations in fabrication and Agree
welding 3.82 0.97
Keys: X = Mean of Respondents, SD = ranged from 3.51 to 4.37 and were above the
Standard Deviation, A = Agree cutoff point of 3.50. This indicated that all the

The data in Table 3 reveal that 25 out of 25 strategies were required for teaching the
26 teaching strategies had their Mean values training contents in welding and fabrication.
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far from the mean and are close to one another
in their responses.

The 26 teaching strategies also had their
standard deviation ranged from 0.72 to 1.07 and

this indicated that the respondents are not too
Table 4

Summary of Analysis of Covariance (ANCOVA) for Test of Significance in the Mean Scores of craftsmen
trained with Fabrication and Welding Training Contents and those Trained without a Training Contents

Sum of Mean
Source Squares Df Square F Sig.
Corrected Model 122.965% 61.4825 39.306 .000
Intercept 425 1 425 .270 .605
post — test 107.215 1 107.215 69.675 .000
Group 5.814 1 5.814 2.818 .029
Error 102.021 34 3.001
Total 88279.021 37
Corrected Total 221.986 36
*Significant at Sig. of F< .05 with the findings of Anthony, Saidu,

The data in Table 4 shows that the F-
value for group stood at 2.818 with significant
of F at .029, which is less than .05. Hence, the
null-hypothesis was therefore rejected at .05
level of significance. This indicates that, there
was a significant difference in the mean scores
of craftsmen trained with fabrication and
welding training contents and those trained
without training contents

Discussion

Twenty five fabrication and welding
training contents were found for training
craftsmen. The prominent among the contents
are: apply appropriate methods in fabrication
and welding, carrying out cutting processes,
apply methods for carrying out good and net
cutting processes, carry out bending operations
on aluminum windows and types. These
findings are in agreement with the opinion of
Olaitan and Ali (1997) who depicted curriculum
content as the knowledge, skills, attitudes and
values to be learnt in a course, subject or lesson.
Also the findings agreed with the finding of
Onah (2013) who developed a digital
empowerment programme for students on e-
learning in the universities in southeast of
Nigeria and found that contents of a training
programme can be best stated in knowledge and
skills or tasks. Bakare (2014) explained that the
contents of empirically developed modules are
derived from the stated training objectives.

The finding reveals 41 facilities for
implementing the training contents in
fabrication and welding. These findings agreed

Mohammed and Junguru (2009) who carried
out a study on development of entrepreneurial
skills in youths through information and
communication technology and found that
facilities are the major requirements for the
acquisition of entrepreneurial  skills. In
fabrication and welding, crescent wrenches,
breaker bar, hammers among others are
essential. Robert (2012) stated that facilities
help trainers to translate abstract ideas to
concentrate ideas. John (2012) stated that saw,
fire extinguishers, oil spill collectors, rags and
pliers for holding small objects are quite useful
in carrying out fabrication and welding
operations.

It was found that 25 strategies are required
for teaching skill training contents in welding
and fabrication and some of the strategies
include use of modern tools and equipment such
as water jet machines, plasma cutting machines
and plasma and oxy-fuel machines to
demonstrate some competences or skills to
students. The findings agreed with the findings
of Agbafor (2011) on the students’ responses on
the suitability of instructional methods for their
learning which showed that the students agreed
with the use of discussion method, explanation,
demonstration, role playing, and brainstorming
for instructional delivery in Ebonyi State.
Teaching strategies are used to deliver planned
instruction and Ukoha and Eneogwe (1996)
stated that some strategies are more efficacious
than others. Some methods are more suitable for
learning certain contents, that s, skKill,
knowledge, values, and attitudes, still others
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yield better results for
individualized instructions.

large group or

Conclusion

Fabrication and welding was introduced
into the programme of Technical Colleges in
order to equip individuals with relevant skills,
knowledge and attitudes for work after
graduation. However, most of the graduates of
fabrication and welding nowadays cannot
display any skills in fabrication and welding
when giving opportunity to serve. Some of the
artisans who do not receive formal training on
fabrication and welding perform better than the
graduates of technical colleges. The existing
modules of fabrication and welding lack skills
and knowledge for operating modern machines
and equipment such as water jet machines,
plasma cutting machines, plasma and oxy-fuel
machines, structure steel fabrication equipment,
hydraulic iron workers, robotic and hand held
welding supplies, to mention but a few, in order
to carry out modern fabrication and welding
activities that could attract employment to the
graduates. The graduates could not perform
most of the modern operations in fabrication
and welding this is against the objective of
including fabrication and welding into the
programme of Technical Colleges. This
situation therefore called for the development of
training contents in fabrication and welding
where appropriate contents, strategies, and
relevant facilities were identified.

Recommendations
The study recommended the following for
implementation:
1. The developed fabrication and welding
training contents should be employed

for retraining of technical college
graduates

2. The fabrication and welding training
contents should be integrated to
curriculum of technical colleges in
Nigeria

3. The capacity of teachers of fabrication
and welding in technical colleges should
be built for effective implementation of
the integrated modules

Relevant facilities should be given to
schools, skills acquisition centres, or
any institutions ready to implementing
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the training contents in fabrication and
welding.
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Abstract
The study investigated the effects of computer assisted instructional technique on students’ achievement
in entrepreneurship studies in Bayelsa State. Three research questions guided the study and three null
hypotheses formulated were tested at 0.05 level of significance. The study adopted gquasi-experimental
design. The population for the study was 253 third year students of Business Education (120) and
Business Administration (133) in Niger Delta University, Wilberforce Island, Bayelsa State. Due to the
manageable size of the population, the entire 253 third year students offering entrepreneurship studies
were involved in the study. Through balloting, Business Administration Department with 133 third year
students was assigned to computer assisted instruction (experimental group) while Business Education
with 120 third year students of was assigned to lecture method (control group). The instrument for data
collection was 50-item multiple choice Entrepreneurship Studies Achievement Test (ESAT). The
instrument was validated by three experts and the reliability was tested using Kuder Richardson 21 (K-
R21) reliability method in which a coefficient of 0.81 was obtained. Data collected were analysed using
mean and standard deviation for answering the research questions while Analysis of Covariance
(ANCOVA) was used for teasing the hypothesis at 0.05 level of significance. Based on the data analyzed,
the study found that students taught entrepreneurship with computer assisted instruction had significantly
higher mean achievement score than the control group that taught with conventional lecture method. The
study also found that gender of the students had no significant (p<0.05) interaction effects with the
treatments given. Based on these findings, the study among others recommended that teachers at all
levels of education should adopt the use of computer assisted instruction (CAl) for instructional delivery
and that seminars, workshops and symposium should be periodically organized for lecturers and teachers
on the development and effective usage of computer assisted instructional package to enhance learning
among students.
Keywords: computer assisted instruction (CAl), conventional teaching, achievement, entrepreneurship
studies, gender

Introduction specialised knowledge and skills in a career and
Tertiary institutions established to entrepreneurial  pursuits  on  graduation.
provide knowledge, skills and training to Entrepreneurship pursuit according to Diamanto
students who have successfully passed through (2005) involves staring up and successfully
secondary education and desirous of pursuinga ~ managing business ventures with acquired
chosen discipline for career. They are higher entrepreneurship skills for sustainable livelihood
level schools for advanced education following @S entrepreneurs. This suggests the relevance of
the completion of secondary education. The entrepreneurship studies as a programme in
duration of the study may be from four to seven ~ NIgerian tertiary institutions. _
years or more, depending upon the nature and Entrepreneurship studies according to
complexity of the programmes pursued S(_)Iomon (2_097) focus on equipping  trainees
(Brickman, 2009). Education at this level is  With the willingness and ability to seek for
provided in colleges of education, universities  Investment opportunities, to establish and to run
or a type of professional school such as mono or @1 enterprise successfully. - Entrepreneurship
polytechnics where learners are equipped with studies in the opinion of Baba (2013) deals with
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the teaching of starting a business, arranging the
business deals and take risks in order to make
profit ~ through  the  education  skKills.
Akhuemonkhan, Raimi and Sofoluwe (2013)
stated that the need for entrepreneurship studies
has continued to feature as a captivating theme
in local summits and international conferences
because of its potency as tool for mitigating
unemployment and other social-economic
challenges inhibiting sustainable development
in all parts of the globe. Entrepreneurship
education prepares people to be accountable and
innovative persons who become entrepreneurs
and  contribute to  development and
sustainability of their communities. It provides
opportunities for youths to be experienced,
acquire entrepreneurial knowledge, skills, and
attitudes including opportunity recognition, idea
creation and marshalling resources in face of
risk to chase opportunities, venture creation and
operation, creativity and critical thinking
(Okolie, et al, 2014).

The great socio-economic relevance of
entrepreneurship skills resulted in the adoption
of entrepreneurship education to accelerate
economic growth and development in Nigeria
(Akhuemonkhan, Raimi and Sofoluwe, 2013).
Some of the aims and objectives of
entrepreneurship studies is to equip youth to be
self-employed and self-reliant, reduce rate of
unemployment and poverty, and to serve as
catalyst for economic growth and development.
Unfortunately, the present high rate of
unemployment among  Nigerian  youths,
graduates inclusive and the current economic
depression in the country are clear indications
that the objectives of entrepreneurship studies in
our tertiary institutions are not achieved. The
percentage of Nigerian graduates of tertiary
institutions who are ready to venture into new
businesses to make a living is reducing due to
lack of functional entrepreneurial skills. This
discouraging trend could have been aggravated
by the ineffective conventional teaching
techniques of the teachers or lecturers teaching
entrepreneurship studies in Nigerian schools,
Bayelsa State inclusive.

The conventional teaching methods
mostly used for instructional delivery among
teachers and lecturers in Bayelsa State had been
widely criticized by scholars. For instance,
conventional instructional method cannot
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effectively achieve educational goals because
conventional method of instruction is teacher
centered (NTI, 2008). Similarly, Adeyemi
(2012) noted that the conventional instructional
method is characterized by emphasis on
instructor’s behaviour rather than students’
behavior, minimal responses of students to the
instructional materials and delayed feedback on
students’ performance. Therefore, in order to
facilitate the achievement of entrepreneurship
studies in tertiary institutions in Bayelsa State,
effort must be made to embrace modern and
interactive teaching methods for quality
instructional delivery for improved interest and
achievement of students in entrepreneurship
studies. Hence, this study is aimed at testing the
efficacy of computer assisted instructional
(CAI) technique as a modern teaching method
on students’ achievement.

Computer Assisted Instruction is a new
teaching and learning strategy in which the
topics to be taught is carefully planned, written
and programmed in a computer which could be
run at the same time in several computer units
and it allows each students to one computer
terminal (Safo, Ezenwa and Wushishi, 2013).
The instructions can be programmed in a
computer disc (CD), this could be played in
either audio or video system for the student to
learn the programmed at his/her leisure time
and at his/her own pace. The potential benefit of
Computer Assisted Instruction (CAI) cannot be
underestimated in the contemporary world. In
the opinion of Hayes and Robins in Kareem
(2015), the use of computer based instruction is
effective on the achievement of learners as well
as their attitude towards computer instruction.
Busari, Ernest and Ugwuanyi (2016) described
computer assisted instructional technique as
holding the promise of carrying the learners
along as well as making them active rather than
passive participants, stimulating their interest
through visual representations that catches their
attention to explore especially in the field of
sciences. Computer assisted instructional
methods is a technology-based approach that
promotes students interaction with the teachers
and the computer machines to maximize their
learning for higher academic achievement.

Academic achievement is the learning
outcomes of the students which can be
measured by any form of assessment technique




to ascertain academic gain of the students.
According to Akinbobola (2006), academic
achievement of students is learning outcomes
which include the knowledge, the skill and
experiences acquired in both classroom and
laboratory practices. Boyle and Dunleavy
(2003) shared that students’ achievement in
learning are determined by factors such as
teachers ability, motivation, interest,
meaningfulness of subject matter, methods of
instruction, memory capacity of the learners and
gender of the students. Gender has been
identified as one of the factors influencing
students’ achievement (Anagbogu and Ezeliora,
2007). Gender refers to all the characteristics of
male and female which describes behaviours or
attributes expected of individuals on the basis of
being either a male or female in a given society.
With reference to teaching and learning,
Wasagu and Mohammad (2007) reported that
different results and views of researchers in
studies of different subjects showed that male
and female students perform differently as a
result of cultural and traditional reasons. While
the result from the study of Busari, Ernest and
Ugwuanyi (2016) showed no significant
different in the performance of male and female
students, Olom (2010) revealed significant
difference in gender achievement in favour of
the females. Hence, this study was carried out to
establish the effects of computer assisted
instructional (CAI) technique on students’
achievement in entrepreneurship studies in
tertiary institutions in Bayelsa State, Nigeria.

Purpose of the Study

The main purpose of this study was to
determine the effects of computer assisted
instructional (CAI) technique on students’
achievement in entrepreneurship studies in
tertiary institutions in Bayelsa State, Nigeria.
Specifically, the study investigated:

1. the effects of computer assisted
instructional  (CAI) technique on
students’ achievement in

entrepreneurship studies.
2. the effects of gender on students’

achievement in entrepreneurship
studies.
3. the interaction effect of treatments

(computer assisted instructional
technique and conventional lecture
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method) and gender on students’
achievement with respect to their
achievement in entrepreneurship studies
achievement test.

Research Questions

In line with the specific purposes of the
study, the following research questions were
answered by the study:

1. What are the mean achievement scores of
students taught entrepreneurship studies
with  computer assisted instructional
technique and those taught  with
conventional lecture method?

2. What is the effect of gender on students’
achievement scores in entrepreneurship
studies achievement test (ESAT)?

3. What is the interaction effect of treatments
(computer assisted instructional (CAl)
technique and lecture method) and gender
on students’ achievement with respect to
their mean scores in entrepreneurship
studies achievement test (ESAT)?

Hypotheses

The following hypotheses were tested at
p<0.05 levels of significance:

HO,: There is no significant difference in the
mean achievement scores of students
taught entrepreneurship studies with
computer assisted instructional technique
and those taught with conventional
(lecture) method.

HO,: There is no significant difference in the
mean achievement scores of male and
female students taught entrepreneurship
studies  with computer  assisted
instructional (CAI) technique and those
taught with conventional (lecture) method
in  the  entrepreneurship  studies
achievement test (ESAT).

HOs: There is no significant interaction effect of
treatments (computer assisted
instructional (CAI) technique and lecture
method) and gender on students’
achievement with respect to their mean
score in  entrepreneurship  studies
achievement test (ESAT).

METHOD

The study was carried out in Bayelsa
State, South-south Nigeria. Three research
questions and three null hypotheses were
developed to guide the study. The study adopted




quasi-experimental design. Quasi-experimental
design according to Ali (2006) is the most
appropriate design when making use of two
intact classes, one control and one experimental
group so as not to disorganize the school time
table. Hence, Gall, Gall and Borg (2007)
equally affirmed that the wuse of quasi-
experimental design permits the use of intact
classes. The quasi experimental design is
appropriate where the use of two or more
already existing or intact groups is randomly
assigned for the study. Specifically, this study
adopted the pre-test, post-test non-equivalent
group design. The pre-test was used to establish
the level of achievement at which the students
function in entrepreneurship studies before the
treatments. At the end of the treatments, the
post-test was conducted. This study therefore
assigned treatments to students in intact classes
to the two different instructional strategies
(computer assisted instruction and lecture
methods) in order to determine the efficacy of
the modern instructional method (computer
assisted instruction) on students’ achievement.
The population for the study was 253
third year students of Business education (120)
and Business administration (133) in Niger
Delta University, Wilberforce Island Bayelsa
State, Nigeria. Since the study investigated the
effects of two teaching methods (computer
assisted instruction (CAIl) and lecture methods),
third year students of the two intact classes
constituted the sample for the study. Through
balloting, Business Administration Department
with 133 third year students was assigned to
computer assisted instruction (CAI)
(experimental group) while Business Education
with 120 third year students of was assigned to
lecture method (control group). The assignment
of the two groups through balloting was to
ensure that each of the two Departments/Unit
has equal probability of being assigned to either
experimental or control group. The instrument
for data collection was 50-item multiple choice
Entrepreneurship Studies Achievement Test
(ESAT). The instrument was validated by three
experts of which two are from Business
education unit of the Department of Vocational
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and Technology Education, Wilberforce Island
Bayelsa State while one was from the
Department of Business Administration of the
same University. The reliability of the
Entrepreneurship Studies Achievement Test
(ESAT) instrument was ascertained using
Kuder Richardson 21 (K-R21) which yielded a
coefficient of 0.82.

Prior to the commencement of the
treatment, all students both in experimental and
control groups were subjected to a pre-test in
order to obtain the pre-test achievement scores.
The scores obtained by students from the two
groups represented their pre-test scores.
Thereafter, the actual treatment began in which
third year students of Business Administration
offering Entrepreneurship Studies were taught
using computer assisted instruction (CAI) while
third year students of Business Education
offering Entrepreneurship Studies were taught
using conventional lecture method.

The treatment lasted for a period of six
weeks. After the sixth week of the treatment,
the post-test was administered to the students in
their respective groups to obtain the post-test
achievement scores. The scripts of the students
were collated and marked by the researcher and
the students were scored over 100. This is
because, any correct answer out of the 50
questions is 2 mark. The data collected in the
two stages (pre-test and post-test) from the two
groups (experimental and control) were
compiled for analysis. The data collected were
analyzed using mean and standard deviation to
answer the research questions while the
hypotheses were tested using Analysis of
Covariance (ANCOVA) at 0.05 level of
significance.

RESULTS

Research Question One
What are the mean achievement scores
of students taught entrepreneurship studies with
computer assisted instructional technique and
those taught with conventional lecture method?
The data for answering research
question one are presented in Table 1.




Table 1: Pre-test and Post-test Mean Achievement Scores of Students Exposed to Computer Assisted
Instruction and Conventional Lecture Method in Entrepreneurship Studies Achievement Test

(ESAT)
Pretest Posttest Pre/Posttest
Groups
N X SD X SD Gain Scores

Computer Assisted 133 42.15 14.83 69.05 9.76 26.90
Instruction (CAI)
Control (Lecture) 120 41.21 10.04 51.32 7.82 10.11

The result presented in Table 1 shows assisted instructional method significantly

that students taught entrepreneurship studies
with computer assisted instructional method
had pre-test achievement score of 42.15, post-
test score of 69.05 and mean achievement gain
score of 26.90. On the other hand, students
taught with conventional lecture method had
pre-test mean achievement score of 41.21,
post-test mean achievement score of 51.32 and
mean achievement gain of 10.11. This result
indicates that teaching students
entrepreneurship  studies using computer

increased academic achievement of the
students than the use of conventional lecture
method.
Research Question Two

What is the effect of gender on
students’ achievement scores in
entrepreneurship studies achievement test
(ESAT)?

Table 2: Pre-test and Post-test Mean Scores of Male and Female Students taught Entrepreneurship Using
Computer Assisted Instruction (CAl) and those taught with Conventional Lecture Method.

SN Teaching Methods Gender N Pre-test Post-test Gain Scores
~ X ___sDb ~ X SD
1 Computer Assisted  Males 62 4159 9.55 68.73 7.61 27.14
Instruction (CAI)

Females 714272 9.64 69.37 7.74 26.65
2 Lecture (Control) Males 54 40.88 8.38 51.44 6.60 10.56
Females 66 4153 9.43 51.19 5.47 9.66

10.56. The female students taught with

The result presented in Table 2 showed conventional lecture method had mean

the effect of gender on the achievement scores
of students taught entrepreneurship studies
using computer assisted instruction and
conventional lecture method. The result showed
that male students taught entrepreneurship with
computer assisted instruction had pre-test mean
achievement score of 41.59, post-test mean
achievement score of 68.73 and mean
achievement gain of 27.14. Female students
taught entrepreneurship with computer assisted
instruction had pre-test mean achievement score
of 42.72, post-test mean achievement score of
69.37 and mean achievement gain of 26.65.

For the control group, male students
taught entrepreneurship with conventional
lecture method had mean achievement score of
40.88 in the pre-test and 51.44 in the post-test
making their mean achievement gain to be
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achievement score of 41.53 in the pre-test and
51.19 in the post-test making their mean
achievement gain to be 9.66. This result
indicated that teaching entrepreneurship using
computer assisted instruction appreciably
increased the achievement of both male and
female students than those taught with
conventional lecture method.

Research Question Three

What is the interaction effect of
treatments (computer assisted instructional
(CAI) technique and lecture method) and
gender on students’ achievement with respect to
their mean scores in entrepreneurship studies
achievement test (ESAT)?

The data for answering research
question three are presented in Table 3 below.




Table 3: Mean Interaction Effect of Treatments (Computer Assisted Instruction and Lecture method) and
Gender of the Students on their achievement in Entrepreneurship Studies Achievement Test

(ESAT).

Gender Group Pre-test Post-test Gain Scores
Male Mean 41.24 60.09 18.85
Std. Deviation 8.59 6.86
N 116 166
Female Mean 41.13 60.28 19.15
Std. Deviation 755 6.39
N 137 137
Total Mean 41.19 60.19 19.00
Std. Deviation 7.50 7.62
N 253 253

The result presented in Table 3 above
revealed that the interaction effect of gender and
treatments (computer assisted instruction and
lecture methods) on students’ academic
achievement in entrepreneurship test. The result
showed that male students had mean
achievement score of 41.24 in the pre-test and
60.09 in the post-test making their overall mean
achievement gain in entrepreneurship test to be
18.85 for the male students. The female
students on the other hand had mean
achievement score of 41.13 in the pre-test and
60.28 in the post-test making the overall mean
achievement gain of female students in the
entrepreneurship test to be 19.15. This result
showed that, there is no difference in the mean
achievement scores of male and female students
in the entrepreneurship studies achievement test
(ESAT) as a result of the treatments given.
Testing of Hypotheses

The data for testing the hypotheses are
presented in Table 4 below.

HO,: There is no significant difference in the
mean achievement score of students
taught entrepreneurship studies with
computer assisted instructional technique
and those taught with conventional
(lecture) method.

HO,: There is no significant difference in the
mean achievement scores of male and
female students taught entrepreneurship
studies  with computer  assisted
instructional (CAI) technique and those
taught with conventional (lecture) method
in  the  entrepreneurship  studies
achievement test (ESAT).

HOs: There is no significant interaction effect of
treatments (computer assisted
instructional (CAI) technique and lecture
method) and gender on students’
achievement with respect to their mean
score in  entrepreneurship  studies
achievement test (ESAT)

The data for testing hypotheses 1, 2, 4 and
4 are presented in Table 9 below:

Table 4: Summary of Analysis of Covariance (ANCOVA) for test of Significant Difference in the Mean
Achievement Scores of Students in Entrepreneurship Studies with Interaction Effects of Gender and

Treatments (Groups)

Type 111 Sum of Mean Sig.
Source Squares DF Square F-cal (p-value) Decision
Corrected Model 6543.661° 2 3271.830 45.357 0.000
Intercept 8416.601 1 8416.601 134.310 0.000
Pre-test 2623.446 1 2623.446 1.566 0.220
Groups 3803.668 2 1901.834 53.907 0.000 S*
Groups * Gender 36.978 2 36.978 0.461 0.499 NS
Error 5255.609 249 21.107
Total 261546.000 253
Corrected Total 9099.270 252
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R Squared =.719 (Adjusted R Squared = .705)
Note: S* = Significant; Level of Sig. = 0.05

The result in Table 4 presents the
summary of analysis of covariance (ANCOVA)
for testing the significant (p<0.05) effect of
treatments (groups) on the achievement of the
students in entrepreneurship. For the groups, the
F-calculated (F-cal) value was 53.907 and the p-
value of 0.000 which is less than 0.05 level of
significance shows that there was significant
difference in the mean achievement scores of
students  taught  entrepreneurship  using
computer assisted instruction and those taught
with conventional lecture method. The mean
achievement score of the students taught with
computer assisted instruction was significantly
higher than those taught with lecture method.
Therefore, the null hypothesis of no significant
differences in the mean achievement scores of
students  taught entrepreneurship  using
computer assisted instruction and those taught
with conventional lecture method was rejected.

The result of interaction effect, that is
Group*Gender had F-calculated (F-cal) value
was 0.461 and p-value of 0.499 which is greater
than 0.05 level of significance. This indicated
that there was no significant (p<0.05)
interaction effect between the treatments
(computer assisted instruction and conventional
lecture methods) given to students and their
gender with respect to mean achievement scores
in entrepreneurship studies.

Discussion

From the data analysed, the study found
that students exposed to computer assisted
instructional method had higher achievement
and gain score in entrepreneurship studies
achievement test (ESAT) than the group
exposed to conventional lecture method. The
findings of this study agreed with the findings
of Kareem (2015) who found that students
exposed to computer assisted instruction
performed better than those exposed to
conventional teaching method in Biology. The
findings of this study also supported that of

Safo, Ezenwa and Woushishi (2013) who
investigated effects of computer assisted
instructional package on junior secondary

school students’ achievement and retention in
Geometry in Minna and found that students
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taught using computer assisted instructional
package achieved significantly higher than
those taught using lecture method.

The findings of this study on the effects
of gender on students’ achievement showed that
the use of computer assisted instructional
method significantly increased the academic
achievement scores of both male and female
students in entrepreneurship studies
achievement test (ESAT) with gender having no
interaction effects. The non-significant effect of
gender on students’ academic achievement in
relation to the treatments indicated that the
treatments (computer assisted instruction and
lecture methods) are not gender sensitive. The
finding of this study agreed with that of Yusuf
and Afolabi (2010) on effects of computer
assisted instruction (CAI) on secondary school
students’ performance in Biology where the
authors found that there is no significant
difference existed in the performance of male
and female students exposed to CAI in either
individual or cooperative settings. Similarly, the
findings of this study corroborated that of
Tabassum (2004) who in a study found that
computer-assisted instruction (CAI) was equally
effective for both male and female students.
This study found no interaction effects of
gender, teaching methods on the achievement of
the study in garment making which agreed with
the result of the study of Azih and Nwosu
(2011) which equally showed that gender had
no significant interaction with teaching
approach on students mean achievement.

Conclusion

The lingering poor  academic
achievement of students and lack of interest in
entrepreneurship pursuit on graduation from
higher institutions is causing great deal of
concern to the government, Nigerian society
and parents due to the increasing threats of the
effects of youth unemployment in the society.
The conventional lecture method employed by
most lecturers for instructional delivery seem
ineffective for equipping students for better
academic performance and interest. The
situation is worse in south-south which recorded
highest number of unemployed youth in the




country, Bayelsa State inclusive. To prevent the
ugly trend, effort was made to investigate the
effects of computer assisted instructional on
students’ achievement in entrepreneurship in
tertiary institution in Bayelsa State Nigeria.

Based on the data collected and
analysed, the study found that computer assisted
instructional method significantly increased
students’ academic achievement in
entrepreneurship  studies achievement test
(ESAT) than conventional teaching method.
The study also established that the use of
computer  assisted instructional  method
significantly increased  the academic
achievement of both male and female students
in the entrepreneurship studies achievement test
(ESAT). This indicated that computer assisted
instructional method is not gender sensitive as it
can equally increase the achievement of male
and female students.

Recommendations
Based on the findings of this study, the
following recommendations were made:

1. Lecturers and teachers at all levels
of education should adopt the use of
computer assisted instruction for
instructional delivery.

2. Government should organized
seminars, workshops and
symposium  for lecturers and

teachers on the development and
effective usage of computer assisted
instructional package to enhance
learning among students.

3. Teachers and lecturers in Nigerian

schools should be provided with in-

service training for professional
skill update in the use of modern
and student-centred instructional
strategies such as computer assisted
instruction to teaching and learning.

Government  should increase

funding for the entire educational

sector in the state order to procure
reasonable number of computers
and its software like CAL.

5. There should be policy framework
develop by the state government
that will guarantee the judicious use
of the computers and accessories to
enhance teaching and learning with
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computer assisted instruction to aid
achievement  in  entrepreneurs
studies.
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Abstract

The study was carried out to determine strategies for promoting effective utilization of microwave ovens by
homemakers in Enugu State. Four research questions guided the study while four null hypotheses formulated were
tested at .05 level of significance. The study made use of descriptive survey design and was carried out in Enugu
State. The participants for the study were 45 comprising of 23 lecturers, 17 technologists and 5 technicians. There
was no sampling because of manageable size of the population. A 68-item questionnaire was used as instrument for
data collection. The instrument was validated by three experts while Cronbach Alpha reliability method was used to
determine the internal consistency of the questionnaire items and an overall reliability coefficient of 0.81 was
obtained. Forty five copies of the questionnaire were administered on subjects by the researchers on one to one
basis. Forty three copies of the questionnaire were retrieved which represents 95.55 percent return rate. The data
collected were analyzed using mean to answer the four research questions while analysis of variance was employed
to test the null hypotheses at .05 level of significance. Results revealed that 17 guidelines and 20 skills were required
by homemakers for using and maintaining microwave ovens. Furthermore, the results of the study revealed that
majority of the respondents agreed with the 31 precautionary measures to be taken when using microwave and
range ovens. The findings on hypotheses revealed that there was no significant difference between the mean
responses of the respondents on the guidelines, skills, precautionary measures for using microwave ovens. Hence,
recommendations include that the findings of the study should be used for organizing workshop for homemakers in
Enugu and other States of Nigeria

Keywords: Microwave -oven, Homemakers, Guidelines, Precautionary-measures, Magnetron,

Maintenance.

Introduction kitchens, restaurant kitchens, cafeteria kitchens,
Food is a basis for human survival. It is bakery kitchens, and any number of other areas
any substance that can be metabolized by an where cooking takes place.
animal to give energy and build tissues. Human
being devises means or methods of processing Generally, ovens are kitchen appliances
their raw foods such as yam, beans, and rice. used for cooking. Microwave oven is an
Some of these methods/processes therefore  electricity dependent kitchen appliance used for
include cooking, boiling, frying, smoking, cooking and warming of cooked foods. A
toasting, roasting and drying. In the olden days, microwave oven commonly known as a
raw foods are processed or cooked over a fire microwave is a kitchen appliance that heats and
which was either built campfire-style in the cooks food by exposing it to microwave
open, or housed indoors in a fireplace, but later radiation in the electromagnetic spectrum
wood-burning stoves and coal stoves, electric  (Ebay, 2016). This induces polar molecules in
stoves, ranges and gas cookers and were the food to rotate and produce thermal energy in
introduced, enabling cooks to place pots and a process known as dielectric heating. Beaty
pans directly on a flat, hot surface. As (2006) stated that a microwave oven consists of:
technology advances, microwave ovens were a high-voltage power source, commonly a
invented and generally accepted for use at simple transformer or an electronic power
homes and restaurants. Ovens according to converter, which passes energy to the
ebay (2016) are all found in a variety of places, magnetron; a high-voltage capacitor connected
including private home kitchens, church to the magnetron, transformer and via a diode to
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the chassis; a cavity magnetron, which converts
high-voltage electric energy to microwave
radiation; a magnetron control circuit (usually
with a microcontroller); a short waveguide to
couple microwave power from the magnetron
into the cooking chamber; a metal cooking
chamber; a turntable or metal wave guide
stirring fan and a digital / manual control panel.
A microwave oven converts only part of its
electrical input into microwave energy. An
average consumer microwave oven consumes
1100 W of electricity in producing 700 W of
microwave power, an efficiency of 64%. Bakare
(2014) reported that microwave oven parts plus
other electronics are prone to various degrees of
faults most especially when they are misused or
handled carelessly.

US Foods and Drug Administration
(2016) reported that microwave ovens heat
foods quickly and efficiently because excitation
is fairly uniform in the outer 25-38 mm (1-1.5
inches) of a homogeneous, high water content
food item; food is more evenly heated
throughout (except in heterogeneous, dense
objects) than generally occurs in other cooking
techniques. Microwave ovens according to
Schmitt (2012) are popular for reheating
previously cooked foods and cooking a variety
of foods. They are also useful for rapid heating
of otherwise slowly prepared cooking items,
such as hot butter, fats, and chocolate. Unlike
conventional ovens, microwave ovens usually
do not directly brown or caramelize food, since
they rarely attain the necessary temperatures to
produce Maillard reactions (United States
Department of Agriculture, 2011). Chaplin
(2012) stated that exceptions occur in rare cases
where the oven is used to heat frying-oil and
other very oily items (such as bacon), which
attain far higher temperatures than that of
boiling water.

A microwave oven decays and changes
the molecular structure of the food by the
process of radiation. It heats food by passing
microwave radiation through it. Beaty (2009)
stated that microwaves are a form of non-
ionizing electromagnetic radiation with a
frequency higher than ordinary radio waves but
lower than infrared light. According to Frei,
Berger, Dusch, Guel, Jauchem, Merritt, and
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Stedham, (2008), microwave ovens use
frequencies in one of the industrial, scientific,
medical (ISM) bands, which are reserved for
this use, so they do not interfere with other vital
radio services. Frost (2011) said that consumer
ovens usually use 2.45 gigahertz (GHz)—a
wavelength of 12.2 centimetres (4.80 in)—
while large industrial/commercial ovens often
use 915 megahertz (MHz)—32.8 centimetres
(12.9 in). Water, fat, and other substances in the
food absorb energy from the microwaves in a
process called dielectric heating.

Microwaves are produced inside the
oven by an electron tube called a magnetron.
The microwaves are reflected within the metal
interior of the oven where they are absorbed by
food (Geddesm & Roeder, 2006). Microwaves
cause water molecules in food to vibrate,
producing heat that cooks the food. That is why
foods that are high in water content, like fresh
vegetables, can be cooked more quickly than
other foods. Wortham (2011) explained that the
microwave energy is changed to heat as it is
absorbed by food, and does not make food
radioactive or contaminated. Although heat is
produced directly in the food, microwave ovens
do not cook food from the inside out.
Microwave cooking can be more energy
efficient than conventional cooking because
foods cook faster and the energy heats only the
food, not the whole oven compartment (Frei,
Jauchem, Dusch, Merritt, Berger, & Stedham,
1998). Microwave cooking does not reduce the
nutritional value of foods any more than
conventional cooking. Osinboyejo, Walker,
Ogutu, and Verghese (2011) explained that
foods cooked in a microwave oven may keep
more of their vitamins and minerals, because
microwave ovens can cook more quickly and
without adding water.

Glass, paper, ceramic, or plastic
containers are also used in microwave cooking
because microwaves pass through these

materials. Although such containers cannot be
heated by microwaves, they can become hot
from the heat of the food cooking inside (United
States Department of Agriculture, 2011). Some
plastic containers are not advisable to be used in
a microwave oven because they can be melted
by the heat of the food inside. Researches also
show that plastic can melt and react with food
and cause cancer for the people who eat such
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food. Generally, metal pans or aluminum foil
are not used in a microwave oven, as the
microwaves are reflected off these materials
causing the food to cook unevenly and possibly
damaging the oven. The instructions that come
with each microwave oven indicate the kinds of
containers to use. They also cover how to test
containers to see whether or not they can be
used in microwave ovens. Microwaves are a
form of electromagnetic radiation; that is, they
are waves of electrical and magnetic energy
moving together through space.
Electromagnetic radiation spans a broad
spectrum from very long radio waves to very
short gamma rays (U.S. Food and Drug
Administration, 2016). Microwave is an
interested electronic gadget but can be so
dangerous and can cause a lot of calamities such
as burning, accidents, fire outbreaks, electric
shocks most especially when used carelessly. It
is worthy to look for strategies for effective use
of microwave ovens at home. Strategies are
plans of action designed to achieve a long-term
or overall aim (Egbita, 2006). It is a detailed
plan for achieving success in situations such as
microwave usage, or cooking. The homemakers
or users of microwave ovens therefore require
guidelines and precautionary measures when
using them.

Precautionary measures are set of
instructions one is expected to follow when
using some appliances or instruments or when
conducting experiment. Precautionary measures
generally are taken to prevent accidents to
individuals and damages to equipment.
Precautionary measures according to Bakare
(2014) warding off impending danger or
damage or injury. They are taken in advance to
protect against possible danger or failure. For
example, microwave radiation can heat body
tissue the same way it heats food. U.S. Food
and Drug Administration (2016) reported that
exposure to high levels of microwaves can
cause a painful burn. Frei, Berger, Dusch, Guel,
Jauchem, Merritt, and Stedham (2008) stated
that two areas of the body, the eyes and the
testes, are particularly vulnerable to RF heating
because there is relatively little blood flow in
them to carry away excess heat. Additionally,
the lens of the eye is particularly sensitive to
intense heat, and exposure to high levels of
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microwaves can cause cataracts (Wortham,
2011). But these types of injuries and diseases —
burns, cataracts and cancer — can only be caused
by exposure to large amounts of microwave
radiation. Skill is also required for operating
and maintaining microwave ovens. Ogbuanya
and Bakare (2014) defined skill as the ability to
do work to expectation and this can be acquired
by training. Operating skills are required by
homemakers for effective use of microwaves.
Homemakers are the people making use of
microwave ovens for private and public
cooking. A guideline is a rule or principle that
provides guidance to appropriate behavior. A
guideline according to U.S. Dept. of Veterans
Affairs (2017) is a statement by which to
determine a course of action. A guideline aims
to streamline particular processes according to a
set routine or sound practice. Guidelines and
skills for effective operation and maintenance of
microwave ovens become essential for
homemakers. Most of the homemakers in
Enugu State in particular abandoned their spoilt
microwave ovens for the purchase of new ones
and this amount to continuous spending and
electronic wastage that can cause health
problems such as cancer to people most
especially where they are disposed carelessly.
About 85 percent of the homemakers in Enugu
State who possessed microwave ovens do not
know how to effectively utilize them for safe
cooking. Most of the homemakers and maids
use these wonderful kitchen appliances and
spoil them while some use them to create
calamities such as fire outbreaks, burns and
health issues and diseases.

Purpose of the Study
The general purpose of the study was to
determine strategies for promoting utilization of
microwave oven by homemakers in Enugu
State. Specifically, the study sought to
determine:
1. guidelines required by homemakers for
using microwave ovens
2. skills in operating and maintaining
microwave ovens
3. precautionary measures required by
homemakers when using microwave
ovens




Research Questions
The following research questions guided

the study:
1. What are the guidelines required for
using microwave ovens by
homemakers?

2. What are the skills in operating and
maintaining microwave oven?

3. What are the precautionary measures
required by homemakers when using
microwave oven?

Hypotheses

The following null hypotheses were tested

at 0.05 level of significance:

1. There is no significant difference
between the mean responses of the
respondents on the guidelines required
by homemakers for using microwave
ovens

2. There is no significant difference
between the mean responses of the
respondents on the skills in operating
and maintaining microwave ovens

3. There is no significant difference
between the mean responses of the
respondents on the precautionary
measures to be taken when using
microwave ovens

Method
Design of the Study

The study adopted a descriptive survey
design. Descriptive survey design, according to
Olaitan, Ali, Eyo and Sowande (2002), is the
plan, structure and strategy that the investigator
wants to adopt in order to obtain solution to
research problems using questionnaire in
collecting, analyzing and interpreting the data.
Descriptive  survey design  was found
appropriate for this study because data were
collected from respondents using structured
questionnaire.

Area of the Study

This study was carried out in Enugu
State of Nigeria. Enugu State is one of the five
States in South Eastern Geopolitical Zone of
Nigeria. This is blessed with state and federal
institutions and a lot of educated men and
women who believed in using recent technology
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such as microwave and range ovens to perform
domestic work such boiling, frying, roasting or
cooking various foods for sale and for their
families.

Population for the Study

The participants for the study consisted
of all the 45 made up of 23 lecturers of
electrical/electronic technology, 17
electrical/electronic ~ technologists and 5
technicians in University of Nigeria, Nsukka,
Enugu State University of Science and
Technology (ESUT) and Institute of
Management and Technology all in Enugu
State. The lecturers in the University of Nigeria,
Nsukka, ESUT and IMT have the same
educational qualifications. There was no
sampling due to the manageable size of the
population.
Instrument for Data Collection

The instrument for data collection was
structured questionnaire titled strategies for
utilisation of microwave oven structured
questionnaire (SUMOSQ). The researchers
carried out critical literature review and
extracted useful information for the design and
development of the questionnaire. The
questionnaire items were developed and
arranged in line with the three research
questions and hypotheses formulated for the
study. The SUMOSQ was further divided into
two parts, 1 and 2. Part 1 was used to elicit
information on personal characteristics of the
respondents considered for the study while part
2 consists of item statements arranged into
sections A, B, and C. Section A comprised 17
guidelines in using microwave ovens by
homemakers for cooking, section B contained
20 skills in operating and maintaining
microwave ovens, while section C contained 31
precautionary measures to be taken when using
microwave ovens for cooking.

Each item in part B of the instrument
was assigned a five point Likert Scale response
of Strongly Agree (SA), Agree (A), Undecided
(UD), Disagree (D), and Strongly Disagree
(SD) with corresponding numerical values 5, 4,
3, 2 and 1. The respondents were therefore
asked to rank the response options to an item
based on the level at which each item is
required.




Copies of the SUMOSQ were subjected
to face wvalidation by three Experts. The
researchers gave the copies of the instrument to
three Lecturers in the Department of Industrial
Technical Education, University of Nigeria
Nsukka. The title of the study, specific
purposes, research questions and null
hypotheses formulated were attached to each
copy of the questionnaire given to the experts.
Copies of questionnaire were given to each of
the experts to read the items one by one and
make meaningful corrections. They were asked
to read the items under each research question
and make useful corrections in order to improve
the standard of the questionnaire. The experts
were also asked to add any relevant item to the
questionnaire. After one week, one of the
researchers went round to collect the copies of
the questionnaire given to the experts and
effected the corrections accordingly. One
hundred and forty items were retained out of
159 items presented to experts in form of
questionnaire

In order to establish the reliability of the
instrument, Cronbach’s alpha test of internal
consistency was conducted on each section in
the questionnaire. Twenty copies of the
structured questionnaire were administered on
electrical/electronic lecturers and technologists
in Nammdi Azikwe University, Awka and their
responses were analysed with the help of
Statistical package for Social Science (SPSS
version 22). Reliability coefficient value of 0.74
was obtained for items in section A of the
structured questionnaire, 0.76 was obtained for
items in section B, 0.79 was obtained for items
in section C of the strategies for utilisation of
microwave oven structured questionnaire while
0.81 was obtained as the overall reliability
coefficient value for the entire questionnaire
items in the SUMOSQ

Results
Table 1

Method of Data Collection

Data collection was carried out with the
help of three research assistants (one for each
tertiary institutions) while the researchers
coordinated the collation and analysis of data.
Forty five copies of the questionnaire were
administered on lecturers and
technologists/technicians in polytechnic and
universities in Enugu State. Orientation was
given to all Research Assistants (RAs) on how
the administration of the questionnaire should
be done. Two weeks after the administration of
the structured questionnaire, research assistants
went round and collected the copies of the
questionnaire from the respondents and handed
them over to the researchers for further actions.
Forty two copies of the questionnaire were
collected representing 93.33 percent return rate

Method of Data Analysis

The data collected were analyzed using
Mean to answer the three research questions,
while the Analysis of variance (ANOVA) was
employed for testing the null hypothesis at the
probability of 0.05 levels of significance. Any
item with a Mean value of 3.50 or above was
regarded as agree, while any item with a Mean
value of less than 3.50 was regarded as
Disagree. On the hypotheses tested, the
hypotheses of no significant difference was
accepted where the P-value was greater than
0.05 levels and this indicated that there was no
significant difference in the mean scores of the
groups of respondents on that item. If the P-
value was less than 0.05 levels, this indicated
that the hypothesis of no significant difference
in the mean scores of the groups of respondents
was rejected for that item.

Mean and Standard Deviation of the Responses of Lecturers, Technologists and Technicians on the
Guidelines required by Homemakers for using Microwave Ovens

SIN Item Statements Mean S.D  P-values Remarks
1 Move at least 10 metre away from where a microwave ovenis  3.62 0.72 0.12 Required, NS
used '
2 Cook with moderate heat when using microwave oven 3.56 0.81 0.09 Required, NS
3 Place microwave oven on a stable or flat platform 3.67 0.75 0.82 Required, NS
4 Cover exposed parts of the body when using microwave oven 3.51 0.69 0.50 Required, NS
5 Always put on cotton instead of nylon materials while using  3.61 0.77 0.65 Required, NS
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microwave oven

6 Put cooking utensils on range oven before powering it 3.72 0.66 0.08 Required, NS

7 Place only dried pot on powered or energized microwave  3.55 0.75 0.07 Required, NS
oven

8 Regulate radiation of microwave r oven according to food  3.59 0.69 0.09 Required, NS
stuff '

9 Stay around the vicinity of cooking when using microwave  3.38 0.70 0.11 Required, NS
oven

10  Select low heat on thermostat of the microwave oven when  3.75 0.67 0.13 Required, NS
using it to fry food such as eggs, yams among others '

11 Do not heat water or liquids in the microwave oven longer  3.79 0.74 0.23 Required, NS
than recommended in the manufacturer’s instructions '

12 Load an oven with foods or recommended substance before  3..58 073 0.12 Required, NS
operating it '

13 Never stand directly against an oven for long periods of time  3.57 0.73 0.21 Required, NS
while it is operating '

14 Follow the manufacturer's instruction manual for 3.74 0.64 0.31 Required, NS
recommended operating procedures for oven model '

15  Only operate microwave or range oven on full power supply 3.88 0.76 0.20 Required, NS

16 Only clean microwave oven when it is not in use 3.92 0.74 0.21 Required, NS

17 Never exceed the recommended heating times when  3.60 0.49 Required, NS
determining the best time settings to heat water to the desired 0.69

temperature

Keys: S.D — Standard deviation; Ho- Null
hypotheses; NS- Not significant; Rem.- Remark

First, the study sought to determine the
guidelines required by homemakers for using
range oven. The data in Table 1 reveal that all
the items have their mean value ranged from
3.51 to 3.92 and this shows that the mean value
of each item was above cutoff point of 3.50,
indicating that the items are the guidelines
required by homemakers for using microwave
and range ovens. Similarly, the standard
deviation of these items ranged from .64 to .81
Table 2

indicating that the respondents were close to
one another in their opinion. The Table 1 also
indicated that all the items had their P-values
greater than 0.05. This indicated that there was
no significant difference in the mean responses
of the respondents on the guidelines required by
homemakers for using microwave and range
ovens. Therefore, the null hypothesis of no
significant difference was upheld for all the 17
guidelines required by homemakers for using
microwave and range ovens

Mean and Standard Deviation of the Responses of Lecturers, Technologists and Technicians on the

Skills in Maintaining Microwave Ovens

SIN Item Statements Mean SD P-values Remarks
A Skills in Servicing and Microwave Ovens
1 Use recommended materials to clean dust and other debris off 383 0.77 0.15 Required, NS
the microwave '
2 Tape any exposed part of the cable of microwave ovens 3.62 0.65 0.08 Required, NS
3 Replace the blown fuse at the power unit of the microwave 391 071 0.57 Required, NS
ovens
4 Replace any damage part of the microwave oven with new one 3.72 0.79 0.19 Required, NS
5 Clean the pins of the power socket of microwave oven regularly 384 0.76 0.21 Required, NS
to carbon deposits ' '
6 Apply recommended material to cover microwave oven after 353 0.79 0.33 Required, NS
use
7 %Iaetzzr:ialmner part of microwave oven using recommended 358 0.74 0.23 Required, NS
8 Cletan_ tlhe outer part of the oven with soft wet cloth or other 363 0.80 0.12 Required, NS
materials
9 Regularly clean the oven cavity, the outer edge of the cavity, 362 0.80 0.52 Required, NS
and the door with water and a mild detergent ' '
10  Remove pealed power cable of the microwave oven 3.59 0.84 0.19 Required, NS
11 Replace the bad power cable with new one 3.61 0.75 0.12 Required, NS
12 Replace other spoilt parts of the microwave oven 3.74 0.79 0.52 Required, NS
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B Skills in Repairing Microwave Ovens

13 Check ovens for leakage and other radiation safety problems in 352 0.84 0.55 Required, NS
microwave ovens

12 Check the turntable or metal wave guide stirring fan 3.62 0.84 0.24 Required, NS

13 Replace digital or manual control panel of the microwave 362 0.63 0.17 Required, NS
ovens

14 Test and replace transformers and/ electronic power converter 3.59 0.84 0.54 Required, NS

15  Replace shorted or opened semiconductor diodes 3.93 0.72 0.54 Required, NS

16 Diagnose and replace bad high voltage capacitors 3.59 0.87 0.08 Required, NS

17 Replace opened or shorted power cables of the microwave 367 0.79 0.22 Required, NS
ovens

18  Troubleshoot and clear faults on magnetron control circuit 3.55 0.78 0.12 Required, NS

19  Align cavity magnetron for functionality 3.56 0.69 0.09 Required, NS

20 Replace or clean metal cooking chambers 3.78 0.72 0.15 Required, NS

Keys: S.D - Standard deviation; Ho- Null
hypotheses; NS- Not significant; Rem.- Remark
Second, the study sought to determine

ranged from .65 to .87 indicating that the
respondents were close to one another in their
opinion. The Table 2 also indicated that all the

the skills in operating and maintaining items had their P-values greater than 0.05. This
microwave ovens. The data presented in Table 2 indicated that there was no significant
reveal that all the items have their mean value difference in the mean responses of the

ranged from 3.53 to 3.93. This shows that the
mean value of each item was above cutoff point
of 3.50, indicating that the items are the skills in
operating and maintaining microwave ovens.
Similarly, the standard deviation of these items
Table 3

respondents on the skills in operating and
maintaining microwave ovens. Therefore, the
null hypothesis of no significant difference was
upheld for all the 20 skills in operating and
maintaining microwave ovens.

Mean and Standard Deviation of the Responses of Lecturers, Technologists and Technicians on the
Precautionary Measures to be taken when using Microwave Ovens

SIN Item Statements Mean SD P-values Remarks
1 Avoid social exhibition of microwave ovens 3.84 0.82 0.15 Required, NS
2 Keep microwave and range ovens safely in the kitchen 3.74 0.79 0.18 Required, NS
3 Switch off range oven when there is power outage 3.61 0.74 0.07 Required, NS
4 Clean range oven regularly to avoid electric shock and dust 3.71 0.84 0.25 Required, NS
5 Check the stability of the microwave ovens before use 3.83 0.78 0.08 Required, NS
6 Make use of microwave oven on steady and stable power supply 3.90 0.60 0.57 Required, NS
7 Avoid wearing nylon materials near energized microwave ovens 3.83 0.81 0.69 Required, NS
8 Remove microwave ovens power cable from socket out after use 3.82 0.86 0.21 Required, NS
9 Use microwave oven on 15 amp socket outlet 3.69 0.75 0.33 Required, NS
10  Clean the surface of microwave ovens recommended materials 3.85 0.83 0.73 Required, NS
11 Switch off _microwavg ovens and remove from socket outlet 362 0.83 0.12 Required, NS
before cleaning or servicing ' '

12 Keep microwave ovens away from reach of children 381 0.74 0.23 Required, NS

13 Keep all inflammable materials away from used microwave 357 0.82 0.65 Required, NS
ovens

14 Stay around microwave ovens while cooking 3.84 0.79 0.18 Required, NS

15 Check the food on microwave oven regularly to avoid burning 364 0.76 0.57 Required, NS
and smoke ' '

16 Cover microwa_ve ovens with appropriate materials to avoid 371 0.84 0.25 Required, NS
unnecessary moisture ' '

17 Gently coil the power cable of the microwave ovens 3.83 0.72 0.08 Required, NS

18 Hang th_et coil power cable on appropriate point with microwave 362 0.80 0.57 Required, NS
oven uni

19 Use n_]icrowave safe cookware specially manufactured for use in 383 0.81 0.29 Required, NS
the microwave ovens ' '

20 Follow_ the manufacturer's instruction manual for safety 378 0.86 0.21 Required, NS
precautions for your oven model ' ’

21 Follow the manufacturer's instruction manual for recommended 0.33 Required, NS
operating procedures and safety precautions for your oven model 3.69 0.75

22 Avoid not to use scouring pads, steel wool, or other abrasives as 385 0.83 0.18 Required, NS

cleaners
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23 Never operate empty ovens to avoid explosion and fire outbreaks 3.69 0.88 0.12 Required, NS

24 Stop using a microwave oven if it continues to operate with the 363 0.81 0.52 Required, NS
door open ' '

25 Do not heat water or liquids in the microwave oven longer than 0.65 Required, NS

. - . 3.84 0.78 !

recommended in the manufacturer’s instructions

26 Never operate a microwave oven if the door does not close firmly 377 0.79 0.28 Required, NS
or is bent, warped, or otherwise damaged ) :

27 Never stand directly against an oven for long periods of time 361 0.74 0.57 Required, NS
while it is operating ' '

28 Stay away at least 10 metre from the oven 3.73 0.84 0.65 Required, NS

29 Apply special microwave oven cleaner to clean the necessary 350 0.72 0.08 Required, NS
parts of the oven ‘ ’

30 Never clean oven while in use 3.90 0.80 0.57 Required, NS

31 Closely follow the precautions and recommendations provided in 0.19 Required, NS
the microwave oven instruction manuals, specifically regarding 3.63 0.81

heating times

Keys: S.D - Standard deviation; Ho- Null
hypotheses; NS- Not significant; Rem.- Remark

Data in Table 3 reveal that all the items
have their mean value ranged from 3.50 to 3.90.
This shows that the mean value of each item
was above cutoff point of 3.50, indicating that
the items are the precautionary measures to be
taken when using microwave and range ovens.
Similarly, the standard deviation of these items
ranged from .60 to .88 indicating that the
respondents were close to one another in their
opinions. The Table also indicated that all the
items had their P-values greater than 0.05. This
indicated that there was no significant
difference in the mean responses of the
respondents on the precautionary measures to
be taken when using microwave ovens.
Therefore, the null hypothesis of no significant
difference was wupheld for all the 31
precautionary measures to be taken when using
microwave ovens

Discussion

The results of this study revealed that 17
guidelines were required by homemakers for
using microwave ovens; 20 skills were required
in operating and maintaining microwave ovens;
31 precautionary measures were required when
using microwave ovens were also identified.
The implication of this finding is that
microwave ovens are essential home appliances
that can cause accidents and all kinds of
negative effects most especially when used
carelessly by homemakers. These findings were
in agreement with the findings of Nwachukwu,
Bakare and Jika (2011) who carried out a study
to identify effective laboratory safety practice
skills required by electrical and -electronics
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students for effective functioning in the
laboratory of technical colleges in EKiti State.
The authors found that 10 safety practice skills
were required to use electrical hand tools, 25
safety practice skills in operating electrical and
electronic power tools and machines and 10
safety practice skills for working in
electrical/electronic workshop.

Specifically, the results presented in
Table 2 indicate that majority of the
respondents agreed with the 20 skills in
operating and maintaining microwave ovens.
Furthermore, the results presented in table 3
reveal that majority of the respondents
concurred with 31 precautionary measures to be
taken when using microwave ovens. These
findings corroborate the findings of Bakare
(2016) who found that 32 operational skills, 19
maintenance skills and 14 precautionary
measures were required by farmers in making
cell phones effective in boosting agricultural
production in EKkiti State. This finding was also
in agreement with the study of Akinduro (2006)
who carried out a study on electrical installation
and maintenance work skills needed by
technical college’s graduates to enhance their
employability in Ondo State. The author found
out that the graduates of technical colleges need
domestic installation  skills,  industrial
installation skills, cable jointing skills, battery
charging skills and winding skills in electrical
machine for employment in Ondo State. The
findings of the study also agreed with the results
of Olaitan, Asogwa and Abu (2011) that
technology secondary school graduates required
competencies in maintenance, servicing and
repairing of  electronic  machines  for
agribusiness occupations to minimize wastage.




The findings of the above researchers in their
various research activities helped to support the
justification of the results of this study on the
essential knowledge and skills needed for
enhancing business transaction in EKkiti State.
Furthermore, the results of hypotheses one to
four showed that there were no significant
differences in the mean responses of
respondents in different locations on the
guidelines, skills in operating and maintaining
microwave ovens, and precautionary measures
for using microwave ovens. This also means
that the respondents in different locations had
similar perceptions on each item.

Conclusion

The purpose of this study was to
determine guidelines and maintenance skills
required by homemakers for using microwave
ovens. A total of four research questions were
examined: one was to determine the guidelines
required by homemakers for using microwave
ovens; the second was to identify the skills in
operating and maintaining microwave ovens;
the third was to identify the precautionary
measures to be taken when using microwave
ovens and the last one was to possible effects of
misusing microwave and range ovens to
homemakers. In order to answer these research
questions, an 78-item questionnaire was
developed and used as the research instrument
and was administered to 45 participating
individuals in different tertiary institutions in
Enugu State, Nigeria.

In conclusion, the participating experts
agreed that homemakers required guidelines for
effective  use of  microwave  ovens.
Precautionary measures for using microwave
ovens and various essential skills in operating
and maintaining them were also determined

Recommendations

Based on the findings of this study, the
following recommendations can be considered:

1. There is urgent needs for government
and other interested enabling bodies to
organize training inform of capacity
building for homemakers in Enugu and
other States
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2. All the guidelines, precautionary
measures and essential skills determined
in this study should be packaged and
employed for training homemakers on
how to make use of microwave ovens
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Abstract

This study investigated the influence of advertisement and branding variables on the demand for plastic
building Products by real estate developers in Bayelsa State. Two research questions were answered by
the study while two null hypotheses formulated were tested at p<0.05 level of significance. The study
adopted descriptive survey design. The population for the study consisted of 2,039 respondents. Random
sampling technique was utilized to sample 247 respondents which represented the sample frame of the
study. The instrument for data collection was a structured 27-item questionnaire titled: Advertisement
and Branding Variables Questionnaire. The instrument was validated by three experts. For the purpose
of obtaining the internal consistency of the instrument, Cronbach Alpha reliability method was used in
which a Cronbach alpha coefficient of 0.77 was obtained. Data were collected by the researcher with the
help of four research assistants. Out of the 247 copies of the questionnaire administered, 238 copies were
retrieved indicating 96.3% rate of return. Data collected were analysed using mean for answering the
research questions while the two null hypotheses were tested using analysis of variance (ANOVA) at 0.05
level of significance. Based on the data analyzed, the study found out that 13 items of advertisement and
14 items of branding variables greatly influenced the demand for plastic building products by real estate
developers in Bayelsa State. There were no significant (p<0.05) differences in the mean ratings of the
responses of plastic building product distributors, real estate Architects, Engineers and Surveyors on the
extent to which 22 out of the 27 items advertisement and branding influence the demand for plastic
building products by real estate developers whereas, there were significant differences in the mean
ratings of the remaining 5 items of advertisement and branding variables. Based on these findings, the
study recommended that major actors in the building construction and manufacturing sub-sector of the
Nigerian economy should adopt and utilize advertisement and branding variables for increased demand
for their products and competitive advantage against counterfeit and sub-standard products in the
market.

Keywords: advertisement, branding, demand, plastic building product and real estate developers.

Introduction raise a building. Some of the most important
Construction of building for human building products are made of plastics.
shelters and other economic purposes is an Plastic building products are made out

ancient human activity that began primarily to of chemical substances that can be formed into
protect human from environmental and harsh shapes when heated or made into thin threads
weather condition. Construction of building is and used to make various artificial fabrics
the process of adding structure to real property (White, 2009). Plastic building product is the
through which residential and non-residential general term for a wide range of synthetic or
(commercial/institutional) structures are raised semi synthetic organic amorphous solid
(Wood, 2012). Building construction ranges materials used in building construction. They
from renovations, creating additional room, are fabricated with polycarbonates and possess
bathroom or other parts of building. According certain basic features as durability and
to Halpin and Senior (2010), building beautification. Plastic building products are
construction requires collaboration of experts in easily fabricated, with less stress and are ideal
the specification and assemblage of products to for making porches, car pot and extensions. The
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products according to Waldron (1998) are
diverse in nature and used for several purposes
in buildings with distinct characteristics. The
common plastic products used in building
construction include: fascia boards, ceilings,
water pipes, electrical pipes, tiles and
transparent plastic roofing sheets among others
which are made from Golden Polyvinylchloride
(PVC), Amola PVC, Blue PVC, Easymeg PVC,
Ansteve PVC and Viaeny PVC (White, 2009).
These plastic building products are usually light
in weight, resistant to warp and rot which make
them suitable and preferable for use for building
construction by real estate developers who
makes demand for the products from the
producers.

Demand refers to how much in quantity
of a product or service a buyer is willing to buy
at a given price and period of time. Reddy,
Ram, Sastry and Devi (2009) described demand
as a schedule that shows the amounts of
products or services the consumers are willing
and able to purchase at a possible price during a
specified time in a specified market. Adam
(2015) noted that the quantity demanded of any
product is the amount of the product buyers are
willing to buy at a certain price; the relationship
between price and quantity demanded is known
as the demand relationship. Apart from price,
two of other important variables that influence
the demand for products and services include
advertisement  and branding. Product
advertisement is very important in business
organization considering the fact that it serves
as a source of information about goods and
services and also persuades consumers to
patronize the advertised goods and services. In
affirmation, Awofadeju, et al (2015) stated that
advertisement is very important for a business
to succeed because, the heart of any business
success lies in its advertisement. In the opinion
of Kotler and Keller (2006) advertisement is
any form of non-personal presentation of ideas,
goods, or services by an identified sponsor
which can be undertaken by the use of any of
the following media: magazine, newspaper,
radio, television, billboards and internet.
Similarly, Noah (2008) viewed advertisement as
technique and practice of bringing products,
services and opinions to public notice for the
purpose of persuading the public to respond to
product or brand.
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Brand according to Ikporah (2012) is
one of the most important components of
marketing as it describes the name, composition
and design of a product. A brand represents
everything that a product or service means to
consumers. In the opinion of Kotler and Keller
(2006), branding is the process of ascribing
names, term that are intended to identify the
products and services of one seller or group of
sellers and differentiate them from those of
competitors. Kotler and Keller (2006) stated
further that the best brand names suggest
something about the products benefits, qualities
and are easy to pronounce, recognize and
remember; are distinctive, and do not carry
negative meanings or connotations in other
countries and languages. Ikporah (2012) shared
that when brand is emphasized, it is an
inducement to get the buyer to develop loyalty
and carry out repeat purchases. In the case of
this study, unless plastic building products are
branded by the producers, a potential real estate
developer has no way of identifying the product
a particular seller or marketer of the products is
offering in the market.

The markets of plastic building products
in Bayelsa State like other states on the nation is
operated by the producers of the products, the
marketers and real estate developers who
constitute the buyers. Real estate refers to land
and the improvements made by human efforts
such as buildings, machinery, and the
acquisition of various property rights, and the
like. The real estate business is however, made
up of highly qualified and experienced
graduates from different fields of study which
cuts across Architecture, Engineering, and
Surveying (Obiegbu, 2003). Although, the
engineers and the distributors of plastic building
products have more dealing with procurement
and supply of the plastic building products. For
instance, the Architects design and draw
building plans; while the Electrical Engineers
are responsible for electrical installations like
lighting and fittings. In addition, the real estate
developers include Land Surveyors, who survey
the land and determine its boundaries and
dimensions. According to Inyanga (1998),
many real estate developers flood the real estate
market in search for quality plastic building
products at affordable prizes. In the bid of
manufacturers to market their plastic products,




they adopt aggressive advertising activities in
order to create awareness.

However, most of these activities
produce negative impression on the choice of
plastic building products by real estate
developers. Manufacturers that market branded
products normally make much wuse of
advertising and branding variables to promote
their products (Osuala, 1998). The case of
marketing of plastic building products in
Bayelsa State is not significantly different. This
is because, Bayelsa State is a relatively young
State located along the coastal line of south-
south region of Nigeria with acidic soil
formation and water-logging terrain. This
makes building construction in the area more
expensive and requires more quality plastic
building products. These weather and porous
soil conditions in the state destroy substandard
and inferior building materials, which makes it
imperative to popularize plastic building
products that have reputation for lasting long
using marketing variable of advertisement and
branding. Hence, considering the promotional
roles advertisement and branding play in the
demand of any commodity, this study was
carried out to investigate the influence of
advertisement and branding variables on the
demand for plastic building products by real
estate developers in Bayelsa State.

Purpose of Study

The general purpose of the study was to
investigate the influence of advertisement and
branding variables on the demand for plastic
building products by real estate developers in
Bayelsa State. Specifically, this study sought to
investigate the:

1. extent to which advertisement influence
the demand for plastic building products
by real estate developers in Bayelsa State.

2. extent to which branding influence the
demand for plastic building products by
real estate developers in Bayelsa State.

Research Questions
In line with the specific purposes of this
study, the following research questions
were answered by the study:

1. To what extent does advertisement
influence the demand for plastic
building products by real estate
developers in Bayelsa State?

45

2. To what extent does branding influence
the demand for plastic building products
by real estate developers in Bayelsa
State?
Hypotheses

Based on the specific purposes of the
study, the following hypotheses were formulated
and tested at p<0.05 level of significance:
HO,: There is no significant difference in the
mean responses of plastic building
product  distributors, real estate
Architects, Engineers and Surveyors on
the extent to which advertisement
influence the demand for plastic
building products by real estate
developers in Bayelsa State.
There is no significant difference in the
mean responses of plastic building
product  distributors, real estate
Architects, Engineers and Surveyors on
the extent to which branding influence
the demand for plastic building products
by real estate developers in Bayelsa
State.

H02:

METHOD

Descriptive survey design was adopted
for the study. Descriptive survey research
design as pointed out by Osuala (2005), focuses
on people, their vital facts, beliefs, opinions,
attitudes, motivation and behaviour as well as
situations currently obtained and no variables
will be manipulated as done within
experimental design. Therefore, descriptive
survey design was found suitable for this study
because questionnaire was used to collect data
from the representative group of respondents.
The population for the study was the 2,039
respondents. These include 52 major plastic
building product distributors, 637 real estate
Architects, 660 Engineers and 648 Surveyors.
The sample frame for the study was 247
respondents. These include the entire 52 major
plastic building product distributors, 10%
randomly sampled 64 real estate Architects, 66
Engineers and 65 Surveyors. The instrument for
data collection for the study was a structured
27-item questionnaire titled: “Advertisement
and Branding Variables Questionnaire (ABVQ).
The questionnaire was structured into 5-point
rating scale of Very Great Extent (VGE), Great
Extent (GE), Moderate Extent (ME), Little




Extent (LE) and No Extent (NE) with
corresponding values of 5, 4, 3, 2, and 1
respectively. The instrument was validated by
three experts; one from the Department of
Vocational Teacher Education, University of
Nigeria, Nsukka; one from Department of
Vocational/Industrial Education, Niger Delta
University Wilberforce Island, Bayelsa State
and one by a major distributor of plastic
building products in Yenagoa, Bayelsa State.

For the purpose of obtaining the internal
consistency of the instrument, Cronbach Alpha
reliability method was used in which a
Cronbach alpha coefficient of 0.75 was
obtained indicating high reliability of the
instrument. Four research assistants were hired
and trained by the researcher for data collection
across the state. Out of the 247 copies of the
questionnaire administered, 238 copies were
retrieved indicating 96.3% rate of return. The
researcher collated the retrieved copies of the
questionnaire from the assistants after two
weeks of administration for data analysis. Data
collected were analysed using mean for
answering the research questions while the two
null hypotheses were tested using analysis of
variance (ANOVA) at 0.05 level of
significance. In taking decision on the research
questions, real limit was utilized as follows: any
item with mean value within the real limit of
450 — 5.00 (Very Great Extent); 3.50 - 4.49
(Great Extent); 2.50 - 3.49 (Moderate Extent);
1.50 - 2.49 (Little Extent) and 1.00 - 1.49 (No
Extent). The null hypothesis of no significant
difference in the mean ratings of the
respondents was accepted for items whose p-
values are greater than 0.05 level of significance
while the null hypothesis of no significant
difference was rejected for items whose p-
values were less than 0.05 level of significance.
RESULTS

The results for this study were obtained
based on the research questions answered and
hypotheses tested. Both the research questions
and the hypotheses are presented in Tables 1
and 2 as follows:

Research Question One

To what extent does advertisement
influence the demand for plastic building
products by real estate developers in Bayelsa
State?

46

HO;: There is no significant difference in the
mean responses of plastic building product
distributors, real estate Architects, Engineers
and Surveyors on the extent to which
advertisement influence the demand for plastic
building products by real estate developers in
Bayelsa State.

The data for answering research question one
and testing hypothesis one are presented in
Table 1 below:




Table 1: Mean Ratings of the Responses of the Respondents on the Extent to Which Advertisement Influence
the Demand for Plastic Building Products by Real Estate Developers in Bayelsa State.

(N= 238)
SN Item Statements Total Sum Mean P- . Remarks
of Square Square F-cal  value SD RQ HO

1 Advertising helps to create awareness of 150.860 0.289 0997 0370 453 076 VGE NS
plastic building products

2 Advertising of plastic building products 130.612 0.250 0.704 0495 452 079 VGE NS
influences the consumers’ brand recall and
desire to buy.

3 Advertising of plastic building products 105.243 0.201 1533 0217 416 0.80 GE NS
captures consumers’ attention and urge them to
buy more.

4 Advertising of plastic building products gives 116.979 0.224 0.889 0412 454 086 VGE NS
adequate information about the products’
features and attributes.

5 Advertising of plastic building products brings 136.291 0.262 0.532 0588 3.88 0.98 GE NS
fulfilment to the advertising agency.

6 Advertising of plastic building products helps 161.614 0.309 3261 0016 463 08 VGE S*
to increase the sales volume of producers.

7 Advertising persuades consumers to purchase 124.138 0.238 0313 0731 467 083 VGE NS
plastic building products frequently.

8 Advertising is prominent in the development of 127.281 0.244 0630 0533 430 091 GE NS
plastic building products.

9 Advertising creates efficient reminder in the 119.266 0.229 0.182 0834 432 082 GE NS
purchase of plastic building products by
consumers.

10  Advertising is used to introduce old and new 123.518 0.236 1530 0.218 450 0.68 VGE NS
plastic building products to the public for
consumption.

11 Advertising of plastic building products 165.052 0.317 0325 0723 3.00 1.18 ME NS
accounts for their uniqueness.

12 Advertising makes consumers to purchase 115.434 0.220 3.625 0.003 4.09 1.23 GE S*
plastic building products as and when due.

13 Advertising of plastic building products 134.359 0.258 0.174 0840 394 113 GE NS

increases brand loyalty.

Note: X = Mean; SD = Standard Deviation; VGE = Very Great Extent; GE = Great Extent; ME = Moderate Extent;
NS =Not Significant; S* = Significant; Level of Sig. 0.05

The data presented in Table 1 revealed
that the grand mean ratings of the responses of
the respondents on items 1, 2, 4, 6, 7 and 10
were 4.53, 452, 454, 463, 4.67 and 4.50
respectively which all fell within the boundary
limit of number 4.50 — 5.00 on a 5-point rating
scale. This indicated that the respondents agreed
that the six items of advertisement in the table
are to a “Very Great Extent” influencing the
demand for plastic building products by real
estate developers in Bayelsa State. The grand
mean ratings on items 3, 5, 8, 9, 12 and 13 were
416, 3.88, 4.30, 432, 409 and 394
respectively which all fell within the boundary
limit of number 3.50 — 4.49 on a 5-point rating
scale. This indicated that the respondents agreed
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that the six items of advertisement in the table
are to a “Great Extent” influencing the demand
for plastic building products by real estate
developers in Bayelsa State. The mean value of
item 11 in the table was 3.00 which fell between
the boundary limit of number 2.50 — 3.49 on a
5-point rating scale. This indicated that the
respondents agreed that item 11 in the table is to
a “Moderate Extent” influencing the demand for
plastic building products by real estate
developers in Bayelsa State. The grand standard
deviation values of the 13 items in the table
ranged between 0.68 to 1.23 which indicated
that the responses of the respondents are close
to one another and to the mean.




The data presented in table 1 on
hypothesis one revealed that that the p-values of
11 out of the 13 items ranged from 0.217 to
0.840 which are greater than 0.05 level of
significance. This indicated that there were no
significant differences in the mean ratings of the
responses of plastic building product
distributors, real estate Architects, Engineers
and Surveyors on the 11 identified items of
advertisement. Hence, the hypothesis of no
significant difference in the mean responses of
plastic building product distributors, real estate
Architects, Engineers and Surveyors is accepted
on the 11 indentified items in the table. The p-
values on the remaining two items, specifically
items 6 and 12 were 0.016 and 0.003
respectively which are less than 0.05 level of
significance. This implied that there were
significant differences in the mean ratings of the
responses of plastic building product
distributors, real estate Architects, Engineers

and Surveyors on the two items. Therefore, the
hypothesis of no significant difference in the
mean responses of plastic building product
distributors, real estate Architects, Engineers
and Surveyors is rejected on items 6 and 12 in
the table.

Research Question Two
To what extent does branding influence

the demand for plastic building products by real

estate developers in Bayelsa State?

HO,: There is no significant difference in the
mean responses of plastic building
product  distributors, real  estate
Architects, Engineers and Surveyors on
the extent to which branding influence
the demand for plastic building products
by real estate developers in Bayelsa
State.

The data for answering research
question two and testing hypothesis two are
presented in Table 2 below:

Table 2: Mean Ratings of the Responses of the Respondents on the Extent to Which Branding Influence the
Demand for Plastic Building Products by Real Estate Developers in Bayelsa State.

(N= 238)
SN Item Statements Total Sum Mean P- Remarks
of Square Square F-cal  value SD RQ HO

1 Branding helps to create the image of plastic 117.820 0.225 1245 0289 461 082 VGE NS
building products to consumers.

2 Branding  distinguishes quality plastic 115.312 0.221 0301 0740 308 111 ME NS
building products from counterfeits in the
market.

3 Branded plastic building products help to 194.746 0.374 0610 0544 477 085 VGE NS
identify the marketer and the product.

4 The purchase of branded plastic building 156.164 0.300 0.655 0520 411 093 GE NS
products gives satisfaction to users.

5 Branded plastic building products increase 128.340 0.246 3115 0.043 454 095 VGE S*
sales volume of the producers.

6 Consumers prefer branded plastic building 130.164 0.250 0446 0641 394 110 GE NS
products to their generic unbranded
products.

7 Branded plastic building products enhance 130.692 0.251 0.618 0539 441 0.82 GE NS
the promises of value the product makes.

8 Branded plastic building products influence 124.038 0.238 0.173 0841 457 077 VGE NS
buying decisions and shapes ownership
experience.

9 Branded plastic building products simplify 143.981 0.274 3931 0024 346 1.06 ME S*
product handling.

10 Branded plastic building products create 214.291 0.411 0539 0584 371 098 GE NS
emotional attachments to products and
companies.

11  Branded plastic building products make 140.428 0.270 0284 0753 450 114 VGE NS
purchasing decisions easier and quicker for
the consumer.

12 Branded plastic building products impress 138.061 0.265 4011 0009 400 0.78 GE N*
the firm’s identity upon potential customers.

13  Branded plastic building products help to 154.746 0.298 0.040 0961 410 0.75 GE NS
maximize profit.

14  Branded plastic building products suggest 138.096 0.265 0.102 0903 331 114 ME NS

good quality.
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Note: X = Mean; SD = Standard Deviation; VGE = Very Great Extent; GE = Great Extent; ME = Moderate Extent;

NS =Not Significant; S*

From the data presented in Table 2 above,
it was revealed that the grand mean ratings of
the responses of the respondents on items 1, 3,
5, 8 and 11 were 4.61, 4.77, 4.54, 4.57 and 4.50
respectively which all fell within the boundary
limit of number 4.50 — 5.00 on a 5-point rating
scale. This indicated that the respondents agreed
that the five items of products branding in the
table are to a “Very Great Extent” influencing
the demand for plastic building products by real
estate developers in Bayelsa State. The grand
mean ratings on items 4, 6, 7, 10, 12 and 13
were 4.11, 3.94, 441, 3.71, 4.00 and 4.10
respectively which all fell within the boundary
limit of number 3.50 — 4.49 on a 5-point rating
scale. This indicated that the respondents agreed
that the six items of products branding in the
table are to a “Great Extent” influencing the
demand for plastic building products by real
estate developers in Bayelsa State. The mean
value of the remaining three items in the table,
specifically items 2, 9 and 14 were 3.08, 3.46
and 3.31 respectively which are between the
boundary limit of number 2.50 — 3.49 on a 5-
point rating scale. This indicated that the
respondents agreed that the three items of
products branding in the table are to a
“Moderate Extent” influencing the demand for
plastic building products by real estate
developers in Bayelsa State. The grand standard
deviation values of the 14 items in the table
ranged between 0.77 to 1.14 which indicated
that the responses of the respondents are close
to one another and to the mean.

The data presented in table 2 on
hypothesis two revealed that that the p-values of
11 out of the 14 items ranged from 0.289 to
0.961 which are greater than 0.05 level of
significance. This indicated that there were no
significant differences in the mean ratings of the
responses of plastic building product
distributors, real estate Architects, Engineers
and Surveyors on the 11 identified items of
product branding. Therefore, the hypothesis of
no significant difference in the mean responses
of plastic building product distributors, real
estate Architects, Engineers and Surveyors is
accepted on the 11 indentified items in the
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Significant; Level of Sig. 0.05

table. The p-values on the remaining three
items, specifically items 5, 9 and 12 were 0.043,
0.024 and 0.009 respectively which are less than
0.05 level of significance. This indicated that
there were significant differences in the mean
ratings of the responses of plastic building
product distributors, real estate Architects,
Engineers and Surveyors on the three items.
Therefore, the hypothesis of no significant
difference in the mean responses of plastic
building product distributors, real estate
Architects, Engineers and Surveyors is rejected
on items 5, 9 and 12 in the table.

Discussion

The study found that advertisement
greatly influences the demand for plastic
building products in number of ways which
include: advertisement helps to create
awareness of plastic building products,
influences the consumers’ brand recall and
desire to buy, giving adequate information
about the products’ features and attributes,
helping to increase the sales volume of
producers, persuading consumers to purchase
plastic building products frequently, advertising
is prominent in the development of plastic
building products, advertising creates efficient
reminder in the purchase of plastic building
products by consumers, accounts for their
uniqueness of plastic products, making
consumers to purchase plastic building products
as and when due and that advertising of plastic
building products increases brand loyalty
among others.

The findings of this study on the extent
to which advertisement influence the demand
for plastic building products agreed with the
findings of Okafor (1995) who conducted a
study on the influence of advertising on soap
and detergent products’ marketing in Enugu
metropolis; and found out that advertising of
products largely influenced the way and manner
consumers decide on the consumption of the
product. Also, the result of this study
conformed with that of Awuzie (2003) who
investigated the marketing strategies of
commercial banks in Lagos State and found that
the banks use a combination of advertising,




personal selling, publicity, public relations,
direct marketing and sales promotion in
introducing new products. In addition, the
findings of this study corroborated the results of
Brown (2014) who carried out a study on sales
response of promotions and advertising found
out that advertising is capable of deeping brand
loyalty, helps manufacturing companies vyield
favourable sales responses.

The study found that branding greatly
influences the demand for plastic building
products in number of ways which include:
branding helps to create the image of plastic
building products to consumers, distinguishes
quality plastic  building products from
counterfeits in the market, identifies the
marketer and the product, gives satisfaction to
users, increase sales volume of the producers,
consumers prefer branded plastic building
products to their generic unbranded products,
enhance the promises of value the product
makes, influences buying decisions and shapes
ownership  experience, creates emotional
attachments to products and companies, makes
purchasing decisions easier and quicker for the
consumer and impress the firm’s identity upon
potential customers among others.

The finding of this study on the extent
to which branding influence the demand for
plastic building products is in consonance with
the findings of Ezeamasiobi (2001) who
conducted a study on the impact of advertising
on consumer brand preference for cosmetics in
Abuja metropolis and found that advertising and
product quality were influential in cosmetics
brand preference, and that branding motivates
and influences the consumers to choose a
particular brand of cosmetics for use. The result
of this study also supported the findings of
Chukwu (2001) who investigated the effects of
consumer behaviour on products brand
preference and loyalty. Furthermore, the
findings of the present study on influence of
branding is consistent with the findings of the
study of Gaur and Vaheed (2002) who assessed
the buying behaviour of consumers for branded
fine rice in India and found out that brand
preference of the consumers depends on quality,
retailer influence, reasonable price and brand
image.
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Conclusion

The manufacturers of plastic building
materials in a bid to market their products adopt
some aggressive advertising activities and
branding of their products in order to create
awareness and increase demand. Hence, this
study put to test the extent to which variables of
advertisement and branding of products
influence the demand for plastic building
products by real estate developers using Bayelsa
State as case study. In carrying out the study,
survey research design was adopted in carrying
using the opinion of 238 respondents who
supplied data that were used for the study. From
the findings that emanated from the study, it
was concluded that advertisement and branding
variables greatly influenced the demand for
plastic building products by real estate
developers in Bayelsa State. Based on this
conclusion, it was recommended that major
actors in the building construction and
manufacturing sub-sector of the Nigerian
economy should adopt and utilize advertisement
and branding variables for increased demand for
their products and competitive advantage
against counterfeit and sub-standard products in
the market.
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Abstract

The paper determined the workshop management techniques needed for improving the teaching of
electrical technology in technical colleges in Benue State. Three research questions were answered while
hypotheses formulated were tested at 0.05 level of significance. The study adopted descriptive survey
design. The population for the study was 50 electrical technology teachers. The entire population was
involved, hence there was no sampling. The instrument for data collection was structured questionnaire
and three experts validated the instrument while Cronbach alpha reliability method was used to
determine the internal consistency of the items and an overall coefficient of 0.84 was obtained. Mean was
used to answer three research questions while t-test was used to test the null hypotheses at 0.05 level of
significance. The study found out 38 items; 17 planning techniques, 10 organizing techniques and 11
coordinating techniques were needed by teachers for improving the teaching of electrical technology
trades in technical colleges. There was no significant difference between the mean responses of electrical
technology teachers with below five years and above five years of teaching experience on the workshop
management techniques needed by teachers of electrical technology for improving their teaching in the
electrical workshops in the technical colleges. Based on these findings, recommended include that all the
all the techniques identified in the study should be packaged to retrain teachers of electrical technology
through workshop or seminars. It was also recommended that competent teachers of electrical technology
should be employed by government to teach in technical colleges in the State

Keywords: Management, workshop, electrical technology, technical education, electrical technology
teacher

Introduction colleges, technical teachers give training in

Technical colleges are institutions that various disciplines such as woodwork,
provide secondary level education in technical metalwork, building and electrical/electronic
education. Technical education according to technology to mention but a few (Adeyemi &
Federal Republic of Nigeria (2004) is that Uko-Aviomoh, 2004). Each of the above
aspect of education that leads to the acquisition disciplines (including electrical technology) is
of practical and applied skills as well as basic usually headed by the most senior teacher
scientific knowledge. In the same vein, usually referred to as the head of department.
(UNESCO, 2007), defined technical and Electrical technology according to Alegbemi
vocational education as a comprehensive term (2010) is that aspect of technical education
referring to those aspect of educational process which deals primarily with electricity and
involving, in addition to general education the principles of magnetism and devoted to the
acquisition of practical skills, attitudes and utilization of forces of nature and materials for
understanding of knowledge relating to the benefits of mankind. Some of the training
educational life. The aim of technical colleges received in Nigeria schools under technical
is to produce graduates with saleable skills, education in electrical/electronic technology
knowledge and attitude necessary for effective includes; electrical installation and
employment and who can actually function well maintenance, radio, television and electronic
in their place of employment. In technical work instruments  mechanism,  domestic
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appliance  repair, machine and power
engineering, electronics and communication,
instrumentation and control.

In teaching electrical technology as a
vocational course, emphasis should be laid on
the actual job situation. Electrical technology is
a broad area consisting of a number of related
occupations. We may train the interested
students in a specific area such as electrical
appliances, electrical installations, auto-
electricity, refrigeration and air-conditioning, or
in a relatively new rapid expanding area of
electronics. After specific occupation has been
selected, it is necessary to determine the
employment opportunities in the particular
field. Electrical technology teachers are NCE
(technical) graduates of electrical/electronic
technology and university graduates in
electrical/electronic  technology. They are
responsible for teaching of electrical technology
trades in technical colleges.

Electrical technology in particular is
unique, because it is also skill oriented and
requires the use of workshop for the provision
of learning situation in which the learner could
experiment, study, create, construct, design, and
repair and so forth (Sulaiman, 2000). The
school workshop refers to a room or building
housing the facilities used for manual training
of students in Technical subjects so that they
could acquire the practical skills that would
enhance their economic life. In order to carry
out such skilled training, the school workshop
must be well managed in order to be a replica of
what is obtainable in industries and companies
where the students will find employment upon
graduation. In the same vein workshop refers to
a room or building where tools and machines
are used for making or repairing things (Baba,
1992). Similarly, workshop is a unique learning
environment in which the learner may test,
construct, repair,  experiment,  design,
disassemble, create, imagine and study (Ezeji,
2005).

Management is the process of dealing
with or controlling things or people. Mullins
(2007) defined management as the act of getting
people together to accomplish desire goals and
objectives using available resources (human,
material and financial) efficiently and
effectively. Management encompasses
planning, organizing, leading, directing and
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controlling an organization or efforts for the
purpose of accomplishing a set goal. As used in
this study, management means workshop
management techniques, such as planning
techniques for workshop instruction, organizing

techniques  for  workshop instruction,
coordinating  techniques  for  workshop
instruction, techniques for implementing

workshop instruction and evaluating techniques
for workshop instruction.

Workshop management techniques are
various ways or methods adopted by electrical
technology teachers in schools and companies
on how students can acquire practical skills. In
the same vein, (Danjuma, 2008), workshop
management techniques are strong means to
attain competence in a job or occupation by the
concerned individuals. He added that techniques
are important ways which when appropriately
adopted results into effective teaching and
learning of practical subjects. According to Agu
(2006), techniques are ways or mode of doing
things such as: planning techniques for
workshop instruction. Nwachukwu (2003)
noted that for any effective instruction in the
workshop, appropriate instructional techniques
must be arranged, utilized and kept in order so
that an acceptable occupational work habit and
operational procedure are successfully imparted.
Good planning gives impetus to effective
learning and for planning to be effective,
planning techniques must be considered
(Olaitan, 2003). In effective planning there must
be selection of appropriate materials, tools and
equipment, identification of practical lesson
objectives, selection of practical projects within
the ability of students, drawing up step by step
the procedure of carrying out the task, ensuring
that all safety devices to be used for the lesson
are in place and more so, preparation of learning
sequence, that is, starting from simple to
complex steps.

Organizing techniques for workshop
instruction: organization in the workshop entails
the arrangement of tools and equipment in the
order they should be utilized in the step to step
delivery of instruction. Okoro (2000) noted that
in making the choice of what to teach, when to
teach and how to teach in workshop, principal
and technical teachers should be guided by the
identified organizing techniques to solve such
crucial issues. These techniques include,




equipment and tools be organized in sequence
like uses, sizes and colours for easy reference
and accountability, tools be arranged so that
supervisors can inspect and immediately
identify worn out, broken and lost ones, lost or
damaged tools be replaced for continuity of the
programme, delegating functions to those
involved in the workshop lessons, inviting
master craftsman as the need arises to
demonstrate certain skills in the classroom

Coordinating technique for workshop
instruction; according to Whawo (1999),
coordinating is the bringing together of related
activities in school workshop to ensure a
frictionless flow of work. Wale (2004) looked at
coordinating process in terms of workshop
management process ensuring that workshop
programme  activities are being brought
together, harmonized and unified for
effectiveness  of  workshop instruction.
Akpakwu (2008) in his contribution said that
coordinating is the synchronization of safety of
students and material resources to achieve
effective workshop instruction.

Techniques for implementing workshop
instruction: For effective implementation of
workshop instruction techniques, the following
procedures should be adopted; hazardous
substances subjected under control, taking
decision on suitable time for workshop lessons,
sharing of specific roles to students with major
school events, trying out the work before the
actual execution, grouping of students based on
workshop  availability, waste must be
minimized. Evaluation technique for workshop
instruction: Nwachukwu (2001) looked at
evaluation in an educational setting as the
processes of determining how much learning
the students have acquired. In general terms, it
is the process of reaching decisions. Patizhiko
(2003) definition of evaluation pertaining to
workshop instruction considers it as the process
of assessing the effectiveness of workshop
lessons in relation to its objectives using
appropriate measuring techniques and providing
feedback.

Workshop management techniques keep
the workshop materials, machines and tools in
good working conditions if properly applied by
the teachers. Workshop management s
successful if the objective for managing the
workshop is fully achieved. In line with the
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above statement, Ogwo and Oranu (2006)
observed that good workshop management
techniques do enable students to exercise self-
control in obeying rules. It also influences the
amount of time the students are engaged in
meaningful learning. It as well enables the
teacher, with the aid of workshop attendants and
other personnel in the workshop to ensure that
records are kept, materials are
supplied/improvised and cared for, tools and
equipment are well maintained and accident are
prevented.

However, according to Ede and Attam
(2010), the situation seems to differ in technical
colleges in Benue State where there are frequent
damage to tools and machines, waste of
materials by students and teachers. Many
workshops in the technical colleges are not
organized and planned for daily routine
activities. Accidents occur frequently in the
workshop and the few facilities in these
workshops are not well managed to achieve the
objectives of electrical technology training
programmes. In order to improve the teaching
of electrical technology in technical colleges, it
is therefore necessary that the teachers should
be prepared adequately in the act of workshop
management. To achieve this, teachers found
implementing electrical/electronic trades need
to be equipped with workshop management
techniques. The study therefore, focused on
workshop management techniques such as
planning, organizing, coordinating,
implementing and evaluating; needed for
improving the teaching of electrical technology
trades in technical colleges in Benue State.

Statement of the Problem

Over the past three decades or so, the
achievements of Benue State Technical College
Students in both National Business and
Technical Examinations Board (NABTEB) and
teacher-made examinations have shown
considerable and progressive deterioration,
especially in the area of electrical technology.
This problem is considered serious enough that
in 2010 and 2011 National Business and
Technical Examination Board (NABTEB)
conference dwelt on this issue. The NABTEB
Chief examiner’s report and experience of the
majority of electrical technology teachers
confirmed the observation. Consequent upon




the observed deterioration in students’
achievement in both internal and external
examinations, the feeling is that the electrical
technology teachers in technical colleges in
Benue State lack workshop management
techniques in teaching of electrical technology
in the schools. Umar (2010) reported that more
than 60% of Benue State electrical technology
teachers do not employ workshop management
techniques in their instruction when teaching.
One wonders what the situation will look like if
adequate attention is not given to improve on
the situation. According to Elom (2009),
workshop ~ management  techniques  are
necessary in every electrical or any workshop if
effective teaching of the course is to be
achieved. This is because it enables the teacher
to effectively deliver his/her lesson to the
students. It involves the planning, organization,
coordination, controlling, implementation and
evaluation of the workshop instruction. Ede and
Attama (2010) stated that workshop as a place
of practical work and study, the quality of
instruction and learning is positively influenced
by the manner the workshop is managed.
Koontz and Weihrich (2001) stressed that better
teaching of technical courses for success of any
educational goals and objectives depends very
much on the managerial techniques adopted and
efficient utilization of the available resources.
Unfortunately, the management of electrical
technology workshop by the teachers in
technical colleges in Benue State leaves a lot to
be desired. The task of this study therefore is to
identify workshop management techniques
needed to improve the teaching of electrical
technology in technical colleges in Benue State.

Purpose of the Study

The general purpose of this study was to
determine workshop management techniques
needed for improving the teaching of electrical
technology in technical colleges in Benue State.
Specifically, the study is designed to identify:

1. The workshop planning techniques
needed by electrical technology teachers
for improving their teaching in electrical
workshops in technical colleges in
Benue State.

2. The workshop organizing techniques
needed by electrical technology teachers
for improving their teaching in electrical
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workshops in technical in
Benue State.

3. The workshop coordinating techniques
needed by electrical technology teachers
for improving their teaching in electrical
workshops in technical colleges in

Benue State.

colleges

Research Questions
The study sought answers to the
following research questions:

1. What are the workshop planning
techniques needed by teachers of
electrical technology for improving their
teaching in electrical workshops in
technical colleges in Benue State?

2. What are the workshop organizing
techniques needed by teachers of
electrical technology for improving their
teaching in electrical workshops in
technical colleges in Benue State?

3. What are the workshop coordinating
techniques needed by electrical
technology teachers for improving their
teaching in electrical workshops in
technical colleges in Benue State?

Hypotheses

The following  hypotheses  were
formulated and tested at 0.05% level of
significance:

HO,: There is no significant difference between
the mean responses of electrical technology
teachers with  below five years and above five
years of teaching experience on the workshop
planning techniques needed by teachers
of electrical technology for improving their
teaching in the electrical workshops in the
technical colleges

HO,: There is no significant difference between
the mean responses of electrical technology
teachers with  below five years and above five
years of teaching experience on the workshop
organizing techniques needed by teacher of
electrical technology for improving their
teaching in electrical workshops in technical
colleges

HOs: There is no significant difference between
the mean responses of electrical technology
teachers with  below five years and above five
years of teaching experience on the workshop
coordinating techniques needed by teachers




of electrical technology for
teaching in electrical
colleges

improving their
workshops in technical

Method
Design of the Study

A descriptive survey design was
employed for carrying out the study. A survey
research according to Nworgu (2006) is one in
which a group of people or items is studied by
collecting and analyzing data from only a few
people or items considered to be representative
of the entire group. The survey plan or design
specifies how such data will be collected and
analyzed since the study entails the collection of
data from the respondents through the use of
questionnaire to identify workshop management
techniques for improving teaching of electrical
technology in technical colleges in Benue State,
this research design is therefore most suitable
for the study.

Area of the Study

This research was carried out in Benue
State of Nigeria. The State is situated in the
central part of Nigeria. It shares common
boundaries with Enugu, Ebonyi and Cross River
States in the south, Kogi State in the West, and
Nassarawa State and Taraba States in the North.
Makurdi town which is the capital of the state is
located along the bank of river Benue from
where the state derived its name. The major
occupation of the people in the state is farming
which engages about 80% of the people in the
state. The state has three major tribes namely
Tiv, Idoma and Igede. Varieties of crops such as
yams, rice, groundnuts, maize, cassava, potatoes
etc, are grown in large quantity in the state.
Hence the state is tagged the Food Basket of the
Nation. There are thirteen government
approved technical colleges in the state. Poor
management and very bad conditions of
electrical technology workshops in the colleges
have been observed to be on increase in the
State. Benue State government has also
embarked on massive electrification of rural
communities. The students graduating in the
technical colleges in electrical technology trades
will be of great benefit to the communities in
carrying out installation and repairs on electrical
equipment.
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Population for the Study

The population for the study consisted
of 50 electrical technology teachers selected
from thirteen technical colleges in Benue State.
Data obtained from Benue State Science and
Technical Education Board, Makurdi in (2011)
and Federal Ministry of Education, Makurdi
Zonal Office (2011) has shown that there are 50
electrical technology teachers working with the
thirteen technical colleges in Benue State. The
entire population was involved, hence there was
no sampling.

Instrument for Data Collection

The instrument for data collection for
this study was a structured questionnaire. It
consisted of 56 items developed by the
researcher from literature based on the research
questions. The questionnaire was divided into
part 1 and 2; and four sections (A, B, C & D).
Section A elicited personal information from
the respondents. Section B has seventeen (17)
items on the planning workshop techniques
required for improving the teaching of electrical
technology and section C has ten (10) items and
deals with the organization of workshop
techniques required for improving the teaching
of electrical technology and section D has
eleven (11) items on the techniques for
coordinating workshop required for improving
the teaching of electrical technology. The
response code for the Likert rating scale of
strongly Agree (SA), Agree (A) Undecided
(UD), Disagree (DA) and strongly Disagree
(SD) with assigned numerical values 5, 4, 3, 2
and 1 respectively assigned. The real limit of
the scale is 4.5-5.0, 3.5-4.5, 2.5-3.5, 1.5-2.5 and
0.5-1-5. The respondents were asked to indicate
their best opinion on each item.

Validation of the Instrument

The draft instrument was subjected to
face validation by three experts. Two in the
Department of industrial technical Education,
Faculty of Vocational and Technical Education,
University of Nigeria, Nsukka and one expert in
the Department of Vocational and Technical
Education, Benue State University, Makurdi.
They were requested to ensure clarity and
appropriateness of the items with regard to
addressing the problem of the study and
research questions under investigation by




making suggestions and corrections. Their
suggestions were used to make necessary
corrections to produce the final copy of the
instrument. The items on the questionnaire were
66, after validation of the instruments; the final
copy has 56 items.

Reliability of the Instrument

Cronbach alpha reliability method was
used to determine the internal consistency of the
instrument for data collection. Twenty copies of
the instrument were administered on twenty
teachers of electrical technology in technical
colleges in Benue State. The responses of the
teachers were analyzed using Statistical
Package for Social Science (SPSS) Version 16.
The overall reliability coefficient of 0.84 was
obtained.
Method of Data Collection

The researcher personally went to the
thirteen (13) technical colleges in Benue State
and administered copies of the questionnaire to
the respondents. He gave the respondents three
weeks to answer them. The completed copies of
the questionnaire were collected after three
weeks by the researcher.

Table 1

Method of Data Analysis

The descriptive statistics of Mean was
used for the analysis of the data collected for
the study in order to answer the research
questions. Standard deviation was used to
determine the closeness of the mean score. The
mean of 3.50 was taken as a criterion for the
determination of workshop management
techniques needed for improving the teaching of
electrical technology in technical colleges. Any
mean score of 3.50 and above represented
positive response, while any mean score below
the criterion mean of 3.50 regarded as negative
response. T-test was used for testing the null
hypotheses formulated for the study at 0.05
level of significance. The null hypotheses were
accepted when the p-value was greater than
0.05. The null hypotheses were rejected when
the p-values were less than 0.05.

Results

The results for the study were obtained
from the research questions answered and
hypotheses tested through data collected and
analyzed. The data for answering research
question one and testing hypothesis one were
presented in Table 1

Mean Responses of the Respondents on the Workshop Planning Techniques Needed by Teachers of Electrical
Technology for Improving their Teaching in Electrical Workshops in Technical Colleges in Benue State

N =50
S/N Item Statements Mean S.D. P- Remarks
values

1  Provision of adequate funds for the purchase of 3.80  0.72 0.34 Needed
consumable materials such as cables and maintenance
of existing facilities

2 Providing adequate number of electrical technology 386 0.3 0.11 Needed
tools and equipment in the workshop

3 Equipment and materials should be planned based on 370  0.81 0.09 Needed
electrical technology curriculum

4  Workshop stores should be provide for safety of 4.02  0.75 0.13 Needed
consumables

5 Locating machines, switches and socket outlets for 372  0.81 0.23 Needed
convenience and safety in electrical workshop

6 Tools, equipments and materials used in teaching 390  0.91 0.12 Needed
electrical technology should be planned for yearly

7  Selection of practical projects with the ability of 368  0.98 0.33 Needed
electrical technology students

8 Planning the workshop to take care of students 4.14  0.88 0.14 Needed
practical work in areas of construction of electrical
appliances

10 Provision for adequate ventilation, illumination and  3.64 0.85 0.37 Needed
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artificial lighting

11  Maintenance schedule for regular maintenance of 3.62 085 0.18 Needed
tools, equipments and machines in electrical workshop

12 Provide electrical technology workshop facilities base  3.76 ~ 0.76 0.26 Needed
on current students’ enrollment

13  Grouping of the learners based on work stations 3.80  0.99 0.10 Needed
available in electrical workshop

14  Listing clearly the roles expected to be performed by 356  0.73 0.13 Needed
the electrical technology teachers

15 Stating clearly the roles to be performed by the 356  0.76 0.45 Needed
students in the lesson in electrical workshop

16 Examining tools and materials necessary for the 3.78 081 0.09 Needed
activities to be done in electrical workshop

17  Utilize technical manual for replacement of parts for 3.90  0.94 0.15 Needed

electrical technology equipments

Data in Table 1 revealed that all the 17
items have their mean values ranged from 3.56
to 4.14. This showed that the mean value of
each item was above the cut-off point of 3.50,
indicating that all the workshop planning
techniques are needed by teachers of electrical
technology for improving teaching in electrical
workshops in technical colleges in Benue State.
The Table also showed that the standard
deviations of the items are within the range of
0.72 to 0.99 and are positive. This indicated that
the respondents were not very far from the

Mean or from one another in their responses.
Table 2

Table 1 also indicated that all the items had
their P-values greater than 0.05. This indicated
that there was no significant difference between
the mean responses of electrical technology
teachers with below five years and above five
years of teaching experience on the workshop
planning techniques needed by teachers of
electrical technology for improving their
teaching in the electrical workshops in the
technical colleges of Benue State. Therefore,
the null hypothesis of no significant difference
was upheld for all the 17 techniques

Mean Responses of the Respondents on the Workshop Organizing Techniques Needed by Teachers of
Electrical Technology for Improving Teaching in Electrical Workshops in Technical Colleges in Benue State

N =50
S/N Item Statements Mean S.D P- Remarks
values

1  Arranging the equipment to facilitate teaching and 381  0.79 0.09 Needed
learning of electrical technology

2 Equipment and tools should be organized based on uses 390  0.84 0.12 Needed
and size for easy reference and accountability in
electrical workshop

3 Arrangement of tools and materials before and after use  3.64 091 0.24 Needed
in electrical workshop

4  Proper keeping of records of all the workshop 370 084 0.21 Needed
equipment and tools

5  Tools and equipment in electrical workshop should be 3.82  0.70 011 Needed
organized arranged so that supervisor can inspect and
identify immediately worn out, broken and lost ones

6 Hazardous substances or materials must not only be 350 0.3 0.23 Needed
stored securely but should be under control in electrical
workshop

7 Constant checking of tools and materials to avoid loss 4.04  0.75 0.08 Needed
due to pilfering or vandalism

8  Tools and equipment in electrical workshop should be 3.94 081 0.12 Needed
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used for activities they are designed for

9  Work areas in electrical workshop should be designated 332 0.95 0.23  Not needed
and equipped for each skill area such as installation,
maintenance, repairs, design and construction

10  Preventive maintenance should be carried on electrical 392  0.70 0.25 Needed

technology facilities to avoid break down

Table 2 revealed that nine out of 10 items
have their mean values ranged from 3.50 to 4.04.
This showed that the mean value of each item was
above the cut-off point of 3.50, indicating that
only nine workshop organizing techniques are
needed by teachers of electrical technology for
improving teaching in electrical workshops in
technical colleges in Benue State. The Table also
showed that the standard deviations of the items
are within the range of 0.70 to 0.95 and are
positive. This indicated that the respondents were
not very far from the Mean or from one another in

Table 3

their responses. Table 2 also indicated that all the
items had their P-values greater than 0.05. This
indicated that there was no significant difference
between the mean responses of electrical
technology teachers with below five years and
above five years of teaching experience on the
workshop organizing techniques needed by
teachers of electrical technology for improving
their teaching in the electrical workshops in the
technical colleges of Benue State. Therefore, the
null hypothesis of no significant difference was
upheld for all the 10 techniques

Mean Responses of the Respondents on the Workshop Coordinating Techniques Needed by Teachers of
Electrical Technology for Improving Teaching in Electrical Workshops in Technical Colleges in Benue State

N =50
S/IN Item Statements Mean S.D p- Remarks
values

1 Grouping students to execute specific working projects 3.72  0.78 0.08 Needed
in electrical technology workshop

2  Arranging of workshop facilities available for different 4.04  0.90 011 Needed
uses in electrical workshop

3 Inventory and inspection of tools and equipment in 372  0.82 0.23 Needed
electrical workshop should be carried out periodically

4 In electrical workshop materials and tools should be 3.65  0.89 0.12 Needed
allocated to groups or individuals for different uses

5  Make sure that effort of individual students are unified 3.66  0.80 0.34 Needed
in electrical workshop

6 Interpreting and analyzing different types of projectsto 364  0.75 0.23 Needed
the students individually and in groups in electrical
workshop

7  Make sure that different tools and equipment are 382  0.82 041 Needed
harmoniously used in workshop operations

8 Improving the security arrangement in the electrical 3.84  0.78 0.09 Needed
workshop by checking pilfering of tools by both staff
and students

9 Improving the safety arrangement in the electrical 356  0.73 0.12 Needed
workshop by providing different safety devices

10 Ensuring maintenance of different machines and 3.76  0.94 0.18 Needed
equipment in the electrical workshop

11 Ensuring cordial relationship between electrical 3.84 0.88 0.21 Needed

technology teachers and other members of staff in the
school to work together for the realization of workshop
objectives
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Table 3 revealed that all the eleven
items have their mean values ranged from 3.56
to 4.04. This showed that the mean value of
each item was above the cut-off point of 3.50,
indicating that all the workshop coordinating
techniques are needed by teachers of electrical
technology for improving teaching in electrical
workshops in technical colleges in Benue State.
The Table also showed that the standard
deviations of the items are within the range of
0.73 t0 0.94 and are positive. This indicated that
the respondents were not very far from the
Mean or from one another in their responses.
Table 3 also indicated that all the items had
their P-values greater than 0.05. This indicated
that there was no significant difference between
the mean responses of electrical technology
teachers with below five years and above five
years of teaching experience on the workshop
coordinating techniques needed by teachers of
electrical technology for improving their
teaching in the electrical workshops in the
technical colleges of Benue State. Therefore,
the null hypothesis of no significant difference
was upheld for all the 11 techniques.

Discussion of findings

The findings of this study revealed that
seventeen workshop planning techniques, nine
organizing techniques and 11 coordinating
techniques were needed by teachers of electrical
technology in technical colleges in Benue State.
These findings were in agreement with the
finding of Elom (2009) that proper planning for
equipment based on electrical technology
curriculum is one of the workshop planning
techniques for effective teaching to take place in
the workshop. The author also found out that
planning techniques such as provision of
adequate funds for the purchase of consumable
materials such as cables and maintenance of
existing facilities, provision of adequate number
of electrical technology tools and equipment in
the workshop and providing workshop stores
for safety of consumables are needed by
teachers for effective performance. Maiyaki
(2002) also stated that adhering strictly to the
programme of school workshop activity in
electrical technology workshop improves
technical teaching. Odinaka (2010) explained
that one of the workshop management
techniques required by teachers is that they
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should note the steps in the procedure to
complete the project that needed modification.
The author added that planning for equipment
based on electrical technology curriculum is a
prominent workshop planning technique.
Organizing equipment and tools based on uses
and size for easy reference and accountability in
electrical workshop, arrange tools and materials
before and after use in electrical workshop
result to effective skills acquisition.

These findings were in consonance with
the opinion of Akpakwu (2008) that carrying
out inventory and inspection of tools and
equipment in electrical workshop periodically
promotes effective teaching in the workshop.
Sulaiman  (2000) stated that workshop
management techniques are required by
teachers teaching electrical technology trades
because they are unique, skill oriented and
requires the use of workshop for the provision
of learning situation in which the learners could
experiment, study, create, construct, design, and
repair and so forth. The school workshop refers
to a room or building housing the facilities used
for manual training of students in Technical
subjects so that they could acquire the practical
skills that would enhance their economic life. In
order to carry out such skilled training
according to Baba (1992), the school workshop
must be well managed in order to be a replica of
what is obtainable in industries and companies
where the students will find employment upon
graduation

Some of the coordinating techniques
required by teachers in the workshop as found
in the study include grouping students to
execute specific working projects in electrical
technology workshop and arranging workshop
facilities available for different uses in electrical
workshop. These findings were in line with the
opinion of Ahmad (2010) that arranging the
equipment to facilitate teaching and learning of
electrical technology is an organizing technique.
Koontz and Weihrich (2001) stressed that better
teaching of technical courses for success of any
educational goals and objectives depends very
much on the management techniques adopted
by teachers and efficient utilization of the
available resources. The finding on hypotheses
tested revealed that there was no significant
difference between the mean responses of
electrical technology teachers with below five




years and above five years of teaching
experience on the workshop management
techniques needed by teachers of electrical
technology for improving their teaching in the
electrical workshops in the technical colleges of
Benue State. The implication of this finding was
that the two categories of teachers have the
same opinion on the workshop management
techniques needed by teachers. The findings of
the above researchers in their various research
activities helped to support the justification of
the results of this study on the workshop
management techniques needed for improving
the teaching of electrical technology in
technical colleges in Benue State.
Conclusion

Observation reveals that sixty percent of
Benue State electrical technology teachers do
not employ workshop management techniques
in their instructions when teaching. This
occurred as a result of lack of workshop
management techniques by the teachers. A
study was now conducted to identify workshop
management techniques. Workshop planning
techniques, organizing techniques, coordinating,
techniques, implementing techniques and
evaluating techniques were then identified and
found needed by electrical technology teachers
for improving their teaching or instruction.

Recommendations
Based on the findings of the study and the
conclusions made, the following
recommendations were made:
1. All the techniques identified in the study
should be packaged to retrain teachers

of electrical technology through
workshop or seminars
2. Competent teachers of electrical

technology should be employed by

government to teach in technical
colleges in the State
3. Electrical workshop of technical

colleges in the state should be equipped
with relevant modern machines and
tools for the training of electrical
technology students.
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Abstract

This study investigated the effect of instructional scaffolding strategy on students’ academic performance
in technical drawing in technical colleges in Edo and Delta States, Nigeria. Two research questions were
developed while three null hypotheses formulated were tested at 0.05 level of significance. A pretest,
posttest, non equivalent control group, quasi-experimental research design was adopted. Sixty one
students made up the experimental group and 59 students in the control group for the study; giving a total
of 120 year IlI technical students in 2015/2016 academic session drawn from four technical colleges
made up the population for this study. Technical Drawing Achievement Test (TDAT) was the instrument
used for data collection. Instructional scaffolding and conventional lesson plans were prepared by the
researcher. The instrument was face and content validated by five experts in Technical Education and
Test and measurement. The reliability coefficient of TDAT was found to be 0.80 using Kuder-
Richardson’s estimate. Research questions were answered using Mean while the hypotheses were tested
using ANCOVA. The findings revealed among others that students taught technical drawing using
instructional scaffolding strategy had higher mean achievement scores than those taught with the
conventional teaching method. It was recommended among others that technical teachers should be
encouraged to use instructional scaffolding in teaching technical drawing.

Keywords: instructional scaffolding, technical drawing, strategies, performance, achievement

Introduction and Adeola (2017) asserted that the usability of
Technical Drawing (TD) is a skill technical drawing transcends cultures and
oriented subject or course that encompasses languages and for any nation to progress
work done by architects, engineers, interior technologically, such nation must develop the
designers and electricians, technical drafters, training of her citizens in the language of
craftsmen, technical teachers, educators and technology which is technical drawing.
students (Oviawe & Adeola, 2017). It is the Technical drawing is the prime mover
language of technology and the most popular of all other technical related subjects that forms
technical subject in any technical education a picture of concept of what should be drawn
programme in Nigerian Universities, before actually drawing it (Oviawe and Adeola,
Polytechnics, Mono-technics, Colleges of 2017). They added that greater form is done
Education, technical colleges or conventional where the teacher finds it difficult to assist
secondary  schools.  Technical  drawing, students create the image of the picture
according to Okorie (2001), is essentially the required. These difficulties according to Okoye
universal  language  which  technicians, (1998), are of a mechanic tradition. The author
engineers, designers, craftsmen, manufacturers added that Nigeria as a developing nation is just
and industrialists communicate with. Oviawe starting to experience the technology age, with
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the result that most of her young people, unlike
youths elsewhere have had no acquaintance
with machines, mechanical knowledge, attitude,
habits and thinking that are normal part of
growing up in a technology culture. This clearly
implies that something is lacking in Nigeria’s
quest  for  technological growth  and
development. The required background which
forms the basis for the technological culture that
ought to be the foundation for the study of
engineering and technology which is technical
drawing seems missing. Technical drawing
needs a high level of imagination and vision;
and students are required to acquire or possess
the creative skills to enable them perform well
in technical drawing towards becoming self-
reliant and wealth creators and entrepreneur in
the society.

The lack of adequate skills required for
employment and wealth creation as observed on
the part of the students has been blamed on
various factors amongst which is the teaching
method adopted by the teacher (Nwali, 2014).
To Nwali (2014), the teachers adopt teacher-
centred method of learning which encourages
rote learning. He opined that the methods used
by the teachers are predominantly lecture,
explanation, and demonstration with no
emphasis on group work, practical and project
activities that could result in creative thinking,
cooperation and discussion among the students.
The application of information and
communication (ICT) in schools would enhance
students understanding and also increase skill
acquisition in technical drawing. Ndem and
Omiko (2015) posited that lack of equipped
laboratories and workshops in  schools
contribute to low academic performance of
students in science and vocational subjects.

The teaching of technical drawing involves
innovations in order to meet the challenges of
the society. When innovative approaches are
produced in both teachers and students, students
will be encouraged while improved academic
performance becomes realistic and achievable.
To achieve the above, teachers of technical
drawing must be acquainted with appropriate
teaching methods and develop the ability to
creatively apply the different approaches among
which is instructional scaffolding.
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Scaffolds are temporary structures that
physically support workers while they complete
jobs that would otherwise be impossible.
Scaffolds provide workers with both a place to
work and the means to reach work areas that
they could not access on their own (Nwali,
2014). An instructional scaffold is a teaching
strategy that was clearly named for the practical
resemblance it bears to the physical scaffold
used by workers on construction sites. This
instructional strategy emphasizes the teaching
of new skills by engaging students
collaboratively in tasks that would be too
difficult for them to complete on their own.
Omiko (2015) defined scaffolding as the
assistance (parameters rules or suggestions) a
teacher gives to the students in a learning
situation. Margaret (2005) saw instructional
scaffolding as a learning process designed to
promote a deeper level of learning. It is the
support given during the learning process which
is tailored to the needs of the students with the
intention of assisting the students to achieve
their learning objectives.

Instructional scaffolding is the provision
of support to promote learning when concepts
and skills are being first introduced to the
students. These supports may include resources,
a compelling task, templates and guidance on
the development of cognitive and social skills.
Nwali (2014) asserted that the instructor
initially provides extensive instructional support
or scaffolding to continually assist the students
in building their own understanding of new
content and process. The students assume full
responsibility for controlling the progress of a
given task once they are able to internalize the
content and process. Sawyer (2006) added that
these supports are gradually removed as the
students  develop  autonomous learning
strategies, thus promoting their own cognitive,
affective and psychomotive learning skills and
knowledge.

Novak (2005) stressed on the students
performance in science and technology through
scaffolding as a heuristic tool for the
curriculum. He added that the application of
instructional scaffolding by teachers for
teaching could change their view of curriculum
contents with important implications for
teaching and learning. Hartman asserted that the




use of scaffolding in education ensure students
become independent and self-regulating
learners and problem solvers. In order to carry
out scaffolding instructional strategy, the
teacher must first identify and determine: (i)
what students can accomplish independently;
(i) what students can accomplish with guidance
(the students’ zone of proximal development);
and (iii) teacher then provides the instructions
that are just enough to support the learner in
task beyond reach without teacher’s support.

Levels of scaffolding support may differ
such that a great deal of support is given when
the teacher models the targeted task, giving
individual verbal explanations that identify the
element of the content and strategy little support
would be when the teacher only provides cues
to some aspects of the task in response to what
students have already mastered (Alake &
Ogunseemi, 2013). The levels of support that lie
between these two extremes according to Beed,
Hawkins and Roller (1991) in Alake and
Ogunseemi (2013) are: (i) assisting modeling:
students are encouraged to participate in the
completion of the task; (ii) element
identification: the teacher identifies the
elements of the intelligent behaviour as the
students complete task; and (iii) strategy
naming: the teacher refers to the name of the
strategy and students employ it on their own.

Instructional scaffolding focuses on
active learning and students’ choice. To this
end, Winnips (2001) asserted that the technique
works well with technology based learning, in
which students need to be more self-reliant.
Instructional scaffolding allows students to
work being self-reliant while receiving adequate
support. Conventionally, learning support in the
classroom has been provided by continuous
interaction with the teacher, but as ICT becomes
more prevalent, experts say, the incorporation
of Instructional scaffolding in contents where
knowledge is fixed, demand that the teacher
provide the support before time. Whereas in
content where knowledge is developmental.
Such as technical drawing, there is the demand
that the teacher provides more interaction and
continuous guidance as the task is being
executed by the student.
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The effectiveness of scaffolding as a
teaching method is known mainly in developed
countries and its application in the teaching of
technical drawing is yet to be explored.
Considering the fact that technical drawing is a
gender sensitive subject, it may be necessary to
speculate that the application of scaffolding in
the teaching process may have some fascinating
implications in the performance and interest of
male and female students in the subject. Hence,
the problem of this study was to find out the
effect of instructional scaffolding on students’
performance and interest in technical drawing.
In line with general purpose, two specific
purposes were derived.

Research questions

The following research questions guided
the study:

1. What is the effect of instructional

scaffolding on students’

performance  in  Technical
Drawing?

2. What is the effect of instructional

scaffolding on male and female
students’ performance in Technical
Drawing?

Hypotheses

The following null hypotheses were tested
at 0.05 level of significance:
1. There is no significant difference in the

performance of students’ taught
technical drawing with instructional
scaffolding and the conventional

teaching method at post-test.

2. There is no significant difference in the
performance male and female of
students’ taught technical drawing with
instructional  scaffolding and the
conventional teaching method at post-
test

3. There is no significant interaction effect
of gender and instructional approach on
the Mean performance score of
students’ in technical drawing concepts.




Method

This study was conducted using quasi-
experimental research design of pre-test, post-
test control group. Quasi-experimental research
design is a design that uses non-randomized
group and this option occurs when the
researcher cannot sample and assign subjects to
treatment groups. The design was specific with
non-randomized control group and non-
equivalent groups since intact classes were
used. The use of intact classes to determine the
effect of instructional scaffolding strategy on
students’ performance in technical drawing in
Edo and Delta States technical colleges was to
avoid threat of selection bias among the
students and to avoid re-arranging and re-
grouping which could disrupt the normal
lessons. The pre-test was used to partial out
initial differences in the two groups and also to
control selection bias which is a threat to
internal validity.

The population for this study consisted
of all Year Il technical students offering
technical drawing in the 10 technical colleges in
Edo and Delta States. Purposive sampling
technique was used in selecting two technical
colleges each from both States giving a total of
four technical colleges with a population size of
120 students and the population size is
manageable. The four colleges were grouped
into two. Two technical colleges were used as
experimental group and the other two as control
group. Intact classes were used in each school
for experimental and control.

The instruments used for data collection
were the researcher developed Technical
Drawing Achievement test (TDAT). TDAT is a
paper and pencil 50-item multiple choice
objective test with four-options (A to D) test
based on the NBTE (2003) curriculum. The test
was used for both Pre-test (PRETDAT) and
Post-test (POSTTDAT). There was a six weeks
interval between pre-test and post-test. This was
to create enough time to take care of the
possibility of the students becoming “test wise”.
The Pre-test (PRETDAT) was used to establish
the level of achievement at which the students
functioned in Technical Drawing prior to
treatment. At the end of the treatment, the Post-
test (POSTTDAT) was conducted. It was used
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to establish the level of performance at which
the students attained in Technical Drawing after
treatment. The items in TDAT used for pretest
were reshuffled for use as posttest.

TDAT and lesson plans were face and
content validated by two technical drawing
Lecturers, an expert in test and measurement
from Ambrose Alli University, Ekpoma and
University of Benin, Benin City, two technical
drawing teachers from technical colleges. Based
on their criticism and corrections, a final draft
of the instruments which were used for data
collection resulted. TDAT was administered on
an equivalent technical college not included in
the main study sample to determine the
coefficient of stability of the instrument. This
was done to prevent contamination of study
samples and results obtained in the course of the
study. The result obtained was used to calculate
the difficulty index and discrimination index of
the items. The reliability of the test items was
determined using Kuder Richardson formula
(K-R 20) and the reliability of 0.80 was
obtained.

Data collected were analyzed using
mean to answer the research questions while
Analysis of Covariance (ANCOVA) was used
in testing the hypotheses at 0.05 level of
significance. The regular teachers were coached
on the lesson plan prepared for the experimental
classes which was used for the students by their
teachers while the teachers in the control group
were allowed to teach normally using the
conventional teaching method. The regular
teachers were allowed to teach both groups to
take care of hawthorn effect which might result
when the students are aware that they are
engaged in an experiment while the researcher
only supervised the teaching and testing
processes. To ascertain the pre-existing
differences in technical drawing performance
between groups, the TDAT was administered as
a pretest to the students and the results were
used as covariate measures to the posttest
scores. Both the test and the teachings for the
subjects in the experimental and control groups
were held during normal school timetable
schedule. Then the researcher with the
assistance of the teachers finally administered
the posttest (TDAT) to the students under a
uniform testing atmosphere. The results of both




the pretest and posttest were collated and were
used to answer the two research questions and
Findings

to test the null hypotheses.

Table 1: Mean and Standard Deviation of Pretest Post-test mean Performance of Students’ taught Technical
Drawing using Instructional Scaffolding and Conventional Teaching Method

Group Pre-test Post-test Gains
N Mean Mean SD Mean

Experimental Group

(Instructional Scaffolding) 61  30.05 8.85 68.17 16.50 8.72

Control (CTM) Group 59  30.98 10.17 59.45 16.85

The result in Table 1 on research
question 1 shows that the experimental group
had a mean score of 30.05 in the pre-test and a
mean score of 68.17 in the post-test making a
pre-test, posttest mean gain of experimental
group is 62.00. The control group had a mean
score of 30.98 in the pre-test and a mean score
of 59.45 in the post-test making a pretest,

posttest mean gains of control group to be
28.47. With this result, the students in the
experimental group performed better in the
achievement test than the students in the control
group. Hence, instructional scaffolding strategy
improved students’ academic performance in
technical drawing.

Table 2: Mean and Standard Deviation of Pretest Post-test mean Performance of Male and Female
Students’ taught Technical Drawing using Instructional Scaffolding and Conventional

Teaching Method

Group Pre-test Post-test
Gains

Gender N Mean SD Mean SD
Mean
Experimental Group
(Instructional Scaffolding)  Male 91 38.75 8.12 65.61 15.97
5.28

Female 29 30.24 10.14 70.90 16.89

Data in Table 2 on research question 2
shows that for the experimental group, male
students had a mean score of 38.75 in the pre-
test and a mean score of 65.61 in the post-test
making a pre-test, posttest mean gain of male
students in the experimental group is 26.86. The
female students had a mean score of 30.24 in

the pre-test and a mean score of 70.90 in the
post-test making a pretest, post-test mean gains
of female students to be 40.66. With this result,
the female students in the experimental group
performed better in the achievement test than
their male counterpart.

Table 3: Analysis of Covariance (ANCOVA) for Difference in Performance of Technical Drawing Students

based on Methods of Teaching and Gender

Source of Variation ~ Sum of Square  df Mean Square F sig Remarks
Corrected model 31912.736 85 375.444 4.012 0.000

Intercept 11448.527 1 11448.527 122.334 0.000

Pretest 210.645 1 210.645 2.251 0.142 NS
Gender 33.071 1 33.071 0.353 0.556 NS
Methods 714.981 1 714.981 7.640 0.009 S
Gender*Methods 17.872 1 17.872 0.191  0.665 NS
Error 3181.855 34 93.584

Total 523675.0 120

Corrected Total 35094.592 119

S=significant at 0.05 probability level
NS= not significant at 0.05 probability level

The result in Table 3 for hypothesis 1
shows that an F-ratio of 7.640 with associated




probability value of 0.009 was obtained with
regards to the mean achievement score of the
students taught technical drawing using concept
mapping instructional technique and
conventional teaching method. Since the
associated probability (0.556) is greater than
0.05 set at level of significance, therefore, the
null hypothesis which states that there is no
significant  difference in the academic
performance of students’ taught technical
drawing using instructional scaffolding and
conventional teaching method is rejected. This
implies that there was significant difference in
the academic performance scores of students’
taught technical drawing using instructional
scaffolding and those taught with the
conventional method.

The result in Table 3 for hypothesis 2
shows that an F-ratio of 0.353 with associated
probability value of 0.556 was obtained with
regards to the mean achievement score of the
students in the experimental group for gender.
Since the associated probability (0.556) is
greater than 0.05 set at level of significance,
therefore, the null hypothesis which states that
there is no significant difference in the
performance of male and female students’
taught technical drawing using instructional
scaffolding and conventional teaching method
is retained. This implies that gender is not a
significant factor in the performance scores of
students’ taught technical drawing using
instructional scaffolding.

The result in Table 3 for hypothesis 3
shows that an F-ratio of 0.191 for the two way
interactions (methods*gender) with associated
probability value of 0.665 which is greater than
0.05 set at level of significance, therefore, the
null hypothesis which states that there is no
significant difference in the performance of
technical students’ taught technical drawing
using instructional scaffolding and conventional
teaching method is retained. Consequently,
there is no significant interaction effect of
gender and instructional approach on the mean
performance score of students’ in technical
drawing concepts.

Discussion

The study revealed that there was
significant difference in the performance of
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students due to instructional methods. The
students taught with instructional scaffolding
obtained a higher mean achievement score than
the students taught with the conventional
teaching method. The high mean score by the
experimental group revealed that instructional
scaffolding strategy enabled the students in the
experimental group to perform better. The
teachers in the experimental groups used
instructional scaffolding to bring to bay the
desired prerequisite information and skills to the
knowledge of the students. This is line with
Onyeshi (2014) who asserted that if teaching
style employed closely matches the student
preferred style of acquiring knowledge, learning
will be easier, more natural, and achievement
will improve. Similarly, the findings of this
study appear to corroborate those of other
studies in science and technical subjects
(Oviawe & Adeola, 2017; Oviawe, Ezeji &
Uwameiye, 2016; Akani, 2015; Ogbuanya &
Onatunde, 2015; Alake & Ogunseemi, 2013;
Azih & Nwosu, 2011) where experimental
treatments improved students’ academic
achievement. This finding is in line with that of
similar experimental studies by Akani (2015);
Alake and Ogunseemi (2013); Azih and Nwosu
(2011) respectively, where the experimental
treatment (instructional scaffolding) was more
effective  than the  control  treatment
(conventional teaching method). These authors
reported that the effectiveness of instructional
scaffolding has been demonstrated and
established to be a powerful strategy in
achievement. This could be as a result that
learning becomes easy when students receive
adequate support. The findings of this study
confirmed the assertion of Lipscomb, Alake and
Ogunseemi (2013) that scaffolding is a form of
couching or modeling that supports students as
they develop new skills or learn new concepts.
When students achieve competence, the support
is removed and the student continues to develop
the skills or knowledge on his/her own. The
assertion of Shilly (2006) in Akani (2015) that
instructional scaffolding provides a sufficient
support that promotes deeper learning also
corroborates the findings of this study.

The findings of this study reveal that
there was no significant difference in the
performance male and female of students’




taught technical drawing with instructional
scaffolding and the conventional teaching
method. This is line with findings of Azih and
Nwosu (2013) who observed that there was no
significant difference in the mean achievement
scores of male and female students taught using
instructional scaffolding. However, the finding
of this study is at variance with those of Omiko
(2015); Azih and Nwosu (2011) who reported
that there was significant difference in the mean
achievement of male and female students. The
male students were favoured by instructional
scaffolding more than the female students.
Williams (1993) in Azih and Nwosu (2011)
posited that female students in secondary
schools perform better than their male
counterparts to disagree with the findings of this
study.

On the interaction effect of gender and
instructional scaffolding strategy on students
academic performance in technical drawing, the
findings from this study shows no interaction
between gender and instructional approach on
students mean performance in technical
drawing. The mean scores for instructional
scaffolding are higher at all levels of gender. In
the test for significance, the F-values are less
than the critical values on the students mean
performance in technical drawing. Both male
and female students performed well having
been exposed to treatment effect under the same
condition. The implication is that male and
female students benefited from instructional
scaffolding strategy. Supporting this view, Azih
and Nwosu (2011) posited that instructional
scaffolding helps to achieve the goal of any
educator, which is to help students develop
skills that will make them self-directed and self-
regulated learners. It also allows them to reach
levels of mastery that might be impossible for
them to achieve without it.

Conclusion and Recommendations

The result of this study revealed that
instructional scaffolding strategy improves the
learning and understanding of concepts in
technical drawing irrespective of students’
gender. It is hoped that instructional scaffolding
strategy is employed in teaching technical
drawing and other technical and vocational
subjects in Nigeria technical colleges. Based on
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the findings of this study, the following
recommendations were made:

1. technical drawing teachers should be
encouraged to use instructional
scaffolding strategy in  technical
colleges. Curriculum developers should

2. government should organize seminars,
workshops and conferences for training
and retraining of technical teachers on
the importance of applying

instructional scaffolding strategy in
teaching technical drawing.
3. educational  administrators  should

monitor schools regularly to ensure that
effective methods of instruction like
instructional scaffolding strategy are
harnessed to  enhance  students’
performance.
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Abstract

The study determined the relative effectiveness of Reda and Rusbult’s problem solving models on
technical college students’ academic achievement in Metalwork. A quasi non-randomized control groups,
pretest-posttest design was used. The population for the study comprised all 210 National Technical
Certificate (NTC Il) Metalwork students (175 males and 35 females) in six technical colleges that offer
Metalwork in Enugu State. Metalwork Cognitive Achievement Test (MWCAT) was used for data
collection. Two research questions were posed and two hypotheses were formulated to guide the study.
Mean and standard deviation were used to analyze the data for answering research questions while
analysis of covariance (ANCOVA) was used to test the hypotheses of no significance difference at 0.05
level of significance. The study revealed that Reda’s model is more effective in improving students
academic achievement in Metalwork than Rusbult’s model. It was recommended that Ministry of
Education, National Business and Technical Examinations Board (NABTEB) and the National Board for
Technical Education (NBTE) should organize workshops and seminars for technical teachers on regular
basis to enlighten and improve their knowledge and skills on the use of the Reda’s and Rusbult’s problem
solving models.

Keywords: reda, rubult, models, metalwork, interest, achievement, retention

Introduction understanding of the increasing complexity of
Metalwork technology in the Technical technology. The achievement of the above
Colleges is aimed at studying the technical stated objectives would depend on the mode of

competencies in trade- related areas which instruction and motivation of students in the
include welding and fabrication, foundry and study of Metalwork by the teacher.
forging and machine shop practice. Metalwork Recognizing the importance of technical

technology according to Vilaton (2010) refers to education in general and Metalwork in
activities of using metals or metal based particular, in National Development , Federal
materials for the purpose of fabrication, Ministry of Education, (2013) listed Metalwork
construction and other associated project and as one of the subjects to be studied at all levels
design activities. The technical college of educational institutions. Metalwork is also
Metalwork curriculum is designed to meet one of the subject for which specialist teachers
requirements necessary to prepare students for should be provided at all educational levels. The
employment,  self-reliance and / or inclusion of Metalwork at technical institutions
entrepreneurial ventures. Metalwork technology prepares minds of youngsters to the
according to the Federal Ministry of Education, opportunities for technological development.
(2013) is a vocational subject offered at the Students that completed technical college
senior secondary schools and technical colleges programmes according to FGN, (2013) shall
level for the purpose of enabling students to have the opportunity to secure employment
acquire further knowledge and develop skills. It either at the end of the whole course or after
exposes students to career opportunity by completing one or more modules of employable
exploring usable options in the world of work skill. Also, the students could be able to set up
and enable youths to have an intelligent their own business and become self employed
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and be able to employ others and in addition
pursue further education in tertiary institutions
like Monotechnics, Polytechnics or Colleges of
Education (Technical). The goal of technical
education at the technical colleges according to
Salami in Nwaodo (2016) is to produce trained
manpower in technology, craft, advance craft,
and vocational skills necessary for individual to
be self-reliant in contemporary Nigeria. These
individuals are to be guided in the vocational
skill training.

Training then needs to be conducted for
Metalwork technology students in technical
colleges so as to achieve these lofty objectives.
The Federal Ministry of Education (FME),
(2000) stated that technical college program
comprises four components namely trade
theory, general education, related subjects,
workshop practice with industrial training and
to ensure quality, all graduates of technical
college will be asked to sit for examination
conducted by National Business and Technical
Examination Board (NABTEB) which is
uniform all over the country. Imandojemu
(2008) observed that, technical college students
have been having poor results in their final year
National Business and Technical Education
Board (NABTEB) examination particularly in
Metalwork. These results show that average
failure rate in Metalwork technology trade in
the year 2013, 2014, 2015 and 2016 were 56%,
67%, 48% and 73% respectively (NABTEB,
2016). Failure in Metalwork subject predates
Nigerians independence (Taiwo, 2001). This
situation, has not improved but rather has
continued to deteriorate (Okebukola, 2006).
Hence, it is a source of concern for researchers
and stakeholders in education.

Some researchers have identified
defective teaching methods as one of the
reasons for the poor performance of students in
Metalwork in NABTEB examinations. For
example, it has been observed that the persistent
poor academic achievement of students in
Metalwork is as a result of the inappropriate
teaching methods adopted by teachers (Ajerole
& Adenoyin, 2006). Daluba, (2008) further
attributed  teaching methods adopted by
technical teachers as a factor responsible for
students’ failure in NABTEB examination. The
urge to improve Metalwork achievement
through more effective instructional methods
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has increased the awareness of the importance
of learner centeredness in teaching.

Teaching Metalwork at the technical
colleges requires good teaching skills and
mastery of the subject matter. For the technical
college graduate to be well trained in
Metalwork technology, their teachers must have
possessed the needed competencies for teaching
the subject at the technical colleges. Teaching is
a complex exercise, which involves systematic
interaction with human beings in order to
enable them acquire lifelong skills, live good
lives, improve upon existing standards and also
solve social as well as economic problems when
the need arises. Making use of a variety of
methods to teach metalwork can help to
improve students achievement in the subject.
The implication of the use of different methods
in teaching metalwork is that it will affect the
attitudes and behaviour of students positively. A
good teaching method that will facilitate
understanding among the students should be
used by the teacher.

Teachers using problem  solving
methods to teach metalwork can generally
achieve the following results: students centered
teaching; less lecturing, increased productivity
in Metalwork technology and better outcome in
technical education discipline. Okoro in
Dawodu (2013) has shown concern over the
need to develop student cognitive, affective and
psychomotor skills in order to enhance their
cognitive achievement in technical education of
which Metalwork technology is one. Moreover,
Olaitan, Nwachukwu, Onyemachi, Igbo and
Ekpong (1999) have stressed the need to modify
teaching methods to incorporate the techniques
that would establish a firm foundation for
acquisition of both knowledge and skills, which
are necessary steps for technological
capabilities  and  positive instructional
development. According to Okebukola (2006),
specific acts are adopted by teachers to inject
varieties in their teaching, stimulate and
maintain the learners’ academic achievement in
the lesson in a bid to improve education.

Improvement on  the  academic
achievement of students of Metalwork in
technical colleges needs to be taken seriously so
that there would be better achievement in the
NABTEB examinations. Epunam (1999)
defined achievement as the learning outcomes




which include knowledge, skills that are
acquired and retained through course of study
within and outside the classroom situation.
There is no doubt that students academic
achievement should be improved so as to
generate desirable changes in the achievement
of students of metalwork in technical colleges.
To improve academic achievement of
metalwork students, there is need to adopt
problem solving method of teaching.

Problem solving method has been
defined by many educationists in various ways
with regard to its philosophical and
psychological — backgrounds. The Gestalt
theorists according to Alio (1997) defined
problem solving as an insightful or initiative
process involving the perceptual processes of
the solver. To them (the Gestalt theorists),
problem solving is a type of discovery learning
that depends on the structure of the task and
independent of the learners’ previous
knowledge. In support, ldoko and Ibitoye
(1998) described problem solving as a
manipulation of the problem statement geared
towards achieving the desired solution which is
cognitive in nature or domain dependent.

Problem solving is a pathway of getting
to a solution of problem which involves
identification of the type of problem to be
solved, the necessary pre-requisites, the
strategies, the heuristics or hints and the
element wused in applying the strategies.
Different models of problem solving have been
proposed by many authors and researchers in
attempts to understand the problem solving of
individuals and in their attempts to describe the
problem solving process. Some of these
include: Dewey, 1910; Ausubel, 1970; Greeno,
1972; Rusbult, 1989; Glencoel Mc Graw-Hill,
2001 and Reda, 2008.

The present study intend to investigate
the relative effectiveness of Reda’s and
Rusbults problem solving models on students’
achievement in Metalwork technology in Enugu
State. Reda (2008) stated that problem posing
and problem formulation are logically and
philosophically appealing notion to educators
and teachers. Reda feels that teachers might use
one or more methods to formulate new
problems or encourage their students in classes
to be good problem posers as they are good
problem solvers. Reda went ahead to state that
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problem posing situations could be classified as

free, semi-structured or structured situations.

Free problem posing situation is situation from

daily life (in or outside school). Semi-structure

problem posing situations is when students are
given an open situation and are invited to
explore it using knowledge, skills, concepts and
relationship from their previous experiences
while structured problem posing situation is any
problem that consists of known data (given) and

unknown (required). The description of the 5-

step plan of the Reda’s (2008) problem-solving

model is as follows:

o Step 1: Understanding- Here, he/she

determine what information is given in the

problemand what one needs to find.

o Step 2: Make a plan-After one has

understood the problem, he/she select a strategy

for solving it.

o Step 3: Carry out the plan- He/she now

solve the problem by carrying out the required

plan.

o Step 4: Evaluate solutions- He/she

examine the answer carefully to see if it fits the

facts given in the problem.

o Step 5: Posing related problems -

He/she pose a related problem by simply

changing the unknown(s) in the solved

problem.

Rusbult believed that one get “oriented”
by using all available information (words,
pictures and free information) to form a clear,
complete mental picture of the problem
situation. By reading the problem statement
carefully, one gets accurate comprehension, the
meaning of words and sentence structure, so as
to gather all the important facts. The description
of the 4-step plan of the Rusbult’s (1989)
problem-solving model is as follows:

o Step 1: Orientation- He/she translate the
problems word, pictures and free
information into a clear idea of
now (the situation that is defined by the
problem statement) and Goal (what
problem is asking you to do).

o Step 2: Planning- He/she figure out how
to get from where you are now to the
Goal.

o Step 3: Action- He/she start doing the
plan, and continue until he/she have
reached the goal.




o Step 4: Check- Ask yourself, “Have I

answered the questions that were asked?

Have | reached the Goal?

The choice of these models is that they
are both cyclic adaptations of polya’s 1957
model but differ at the level of checking and
posing related problems. Rusbult stated that to
check, one needs to ask himself, “Have I
answered the questions that were asked? Have |
reached the Goal? If yes, then one should move
to the next higher learning experience but if no,
you need to go through all the steps of the
solved problem and correct or complete the
solution. Reda on the other hand said that to
check, examine your answer carefully to see if it
fits the facts given in the problem. Then, pose a

related problem by simply changing the
unknown(s) in the solved problem.
Problem posing technique ensures

further practice, understanding and evaluation
of the concepts taught. It also raises a problem
which leads into the future work when the days
work is finished. It has therefore becomes
necessary to use problem solving for teaching in
Metalwork technology in technical colleges in
order to determine its effect on students’
academic achievement.

Students’ achievement connotes
performance in school subject as symbolized by
a score or mark on an achievement test.
Achievement is the measurement of the effects
of specific programme of instruction or training
(Kulbir, 2005). It can also be defined as
something that somebody has succeeded in
doing, especially after a lot of effort. It is an act
of finishing something successfully. Relating
this to academic achievement in this context
means success in Metalwork when Reda’s and
Rusbult’s problem solving models are used as
media of instruction in classroom teaching and
learning. The problem of poor achievement of
students could be attributed to poor instructional
methods wused by teachers in teaching
Metalwork. As a result, the students at the
technical colleges find it difficult to cope with
the required standard presented to them.

It has also been observed that the
teacher centered method is the main teaching
method employed by the technical teachers for
implementing the curriculum. Obviously, the
adoption of teacher centered methods of
teaching by the teachers results into ineffective
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use of varieties of instructional method and

instructional techniques and inability of
teachers to effectively implement the
curriculum to naturally increase students

involvement and commitment in learning. The
shortcoming in teacher-centered method of
teaching could be responsible for poor academic
achievement of Metalwork students in public
examination. The general purpose of this study
therefore, was to determine the effects of
Reda’s and Rusbult’s problem solving models
on technical college students’ academic
achievement in Metalwork in Enugu State.
Specifically, the study sought to;

1. Determine the effect of Reda’s and
Rusbult’s problem solving models on
students” academic achievement in
Metalwork.

2. Identify  whether any significant
difference  exists in the mean
achievement scores of male and female
students exposed to Reda’s and
Rusbult’s models.

Method

Two research questions were possed by
the study and two null hypotheses were
formulated and tested at 0.05 level of
significance. This study adopted a quasi
experimental research design. This design was
used for this study because a true experimental
research design which involved subjects
randomization will disrupt academic activities
of the technical colleges involved in the study
area during the time of study. Such random
selection in true experimental design according
to Ezeudu and Eze (2008) is hardly permitted
by the authorities of the school used for the
research. A non randomized group (intact
classes) was used for the study.

The study was conducted in Enugu State
of Nigeria. The state has six National Board for
Technical Education (NBTE) accredited
technical colleges offering metalwork whose
students were used as subject for the study.
These technical colleges include: Technical
College Obe; GTC Akpugoeze; GTC Enugu;
GTC Nsukka; Technical College Ugbaike and
Technical College Umuoka. The population for
the study was the 210 NTC Il students
consisting of 175 males and 35 females of
metalwork in the six technical colleges offering
metalwork trade in Enugu State. The sample




size was 68 Metalwork NTC Il students; 39
students that consisted of 32 males and 7
females for Reda’s model while 29 students that
consisted of 24 males and 5 females for
Rusbult’s model. A purposive sampling
technique was used for selection of two colleges
from the six technical colleges for this study
thereafter, a simple random technique was
equally used to allocate one college each to
Reda’s and Rusbults models respectively. Intact
classes in each college were used for the study.

Metalwork Cognitive Achievement Test
(MWCAT), Reda’s problem solving model
lesson plan and Rusbult’s problem solving
model lesson plan were the instrument for the
study. Reda’s problem solving model lesson
plan was used to teach one group while
Rusbults problem solving model lesson plan
was used to teach the other group. MWCAT has
40 multiple choice items based on technical
college curriculum content for NTC 11 students.
Three lecturers from Industrial Technical
Education Department, University of Nigeria,
Nsukka validated the instrument for the study.
A test re-test method and Pearson Product
Moment correlation were used to establish the
reliability of the instrument and the coefficient
of 0.81 was obtained.

Experimental Conditions

I Experimental Bias: The following
conditions were adopted to minimize
experimental bias; (a) The same lesson topics
were given to both Reda’s model and Rusbults
model; (b) the same achievement test was given
Results

Research Question 1

to both groups at the same time in order to
avoid experimental bias; (c) the students had no
pre-knowledge of their involvement in the
experiment; (d) the researcher was not directly
involved in the teaching and test administration

. Teacher Variability: Both Reda’s
problem solving model lesson plan and
Rusbults problem solving model lesson plan
were prepared by the researcher in order to
control teachers effect on lesson preparation.

1. Training of Teachers: A two week
intensive briefing was organized for the
participating teachers by the researcher on how
to use Reda’s and Rusbult’s problem solving
models lesson plans for effective teaching of
Metalwork to students.

Experimental Procedure

The intact groups were used for the experiment.
The trained teachers were supplied with
materials and the scheme of work. Topics to be
taught were selected from the scheme of work
for Metalwork. Five topics were selected based
on the class used for the experiment. One group
was taught with five Reda’s model lesson plans,
while the other group was taught with five
Rusbult’s model lesson plans. Each lesson plan
lasted for 90 minutes. The treatment lasted for
five weeks. At the end of the treatment,
MWCAT was administered on both groups. The
data collected from the students were analyzed
using mean scores and standard deviation for
answering research questions and analysis of
covariance (ANCOVA) to test the hypotheses
of no significant difference.

What is the effect of Reda’s and Rusbult’s problem solving models on students’ achievement in Metal

work?
Table 1

Mean scores and Standard Deviation of Students Taught Metal Work Based on Method

Pretest Posttest
Method Maoan
N Mean SD Mean SD Gain/loss
Reda’s Model
39 34.85 8.74 64.92 22.57 +30.07
Rusbult’s Model 20 2762 1131  36.76 6.85 +3.14




Table 1 shows that pretest mean scores group are 30.76 and 6.85. This shows that the
and standard deviation for students taught group taught using Reda model  performed
Metalwork using Reda’s model are 34.85 and better than the group taught using Rusbult
8.74, while those taught metalwork using model, with mean gain score of 30.07, whereas
Rusbult’s model are 27.62 and 11.31. This Rusbult’s model group had mean gain of 3.14.
shows that both groups were not in the same Hypothesis 1

achievement standing prior to experimental There is no significant difference
treatment. However, posttest achievement between the mean achievement scores of
mean score and standard deviation for Reda students taught metalwork with Reda’s

group are 64.92 and 22.57, whereas the posttest model and those taught with Rusbult’s model

mean and standard deviation scores for Rusbult

Table 2:

Analysis of Covariance (ANCOVA) of Students Mean Achievement Scores in Metalwork Based on Method
Tests of Between-Subjects Effects

Dependent Variable: Posttest

Source Type 111 Sum Df Mean Square F Sig.

of Squares
Corrected Model 23209.818° 2 11604.909 36.605 .000
Intercept 13582.970 1 13582.970 42.844 .000
Pretest 66.430 1 66.430 210 .649
Method 22686.902 1 22686.902 71.560 .000
Error 20607.167 65 317.033
Total 207183.000 68
Corrected Total 43816.985 67

a. R Squared = .530 (Adjusted R Squared = .515)

Table 2 indicates that F-ratio (71.56) students taught metalwork with Reda’s model
with  associate  probability  (sig  (2- and those taught with Rusbult’s model in favour
tailed)(p=0.000) under method is less than of Reda’s group with high mean gain score of
significant level (0.05) the postulated 30.07.
hypothesis. Hence, the researcher failed to Research Question 2
uphold the null hypothesis, which means that What is the difference between post test
the alternative hypothesis was upheld. scores of male and female students exposed to
Therefore, there is a significant difference Reda’s and Rusbult’s models?
between the mean achievement scores of

Table 3
Mean scores and Standard Deviation of Students Taught Metalwork Based on Method and Gender
Method Gender Pretest Score Posttest Score Mean

N Mean SD Mean SD  gain/loss

Reda’s Model Male 32 35.59 8.18 63.91 22.09 +28.32
female 7 31.43 10.99 69.57 2598 +38.14

Male 24 27.92 11.82 31.79 6.59 +3.87

female 5 25.80 7.39 26.20 8.67 +0.40

Rusbult’s Model

Table 3 reveals that pretest mean score while that of females in the same group are

and standard deviation for male students in 69.57 and 25.98 with mean gain score of 38.14.
Reda group are 35.59 and 8.18, while that of Similarly, pretest mean achievement
females in the same group are 31.43 and 10.99. scores and standard deviation for males in
Also posttest achievement mean and standard Rusbult group are 27.92 and 11.82, while that
deviation scores for males in Reda group are of females in the same group are 25.80 and
63.91 and 22.09 with mean gain score of 28.32, 7.39. Again, posttest mean scores and standard
deviation for males in the Rusbult’s group are
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31.79 and 6.59 with mean gain score of 3.87,
while that of females in the same group are
26.20 and 8.67 with mean gain score of 0.40.
Hypothesis 2

There is no significant difference
between the mean achievement scores of male
Table 4

and female students taught metalwork with
Reda’s model and those taught with Rusbult’s
model.

Analysis of Covariance (ANCOVA) of Students Mean Achievement Scores Based on Method and Gender
Tests of Between-Subjects Effects

Source Type 111 Sum df Mean Square F Sig.
of Squares

Corrected Model 23390.806% 4 5847.701 18.036 .000
Intercept 13600.604 1 13600.604 41.948 .000
Pretest 50.887 1 50.887 157 .693
Method 14961.603 1 14961.603 46.146 .000
Gender 21.246 1 21.246 .066 799
method * gender 136.811 1 136.811 422 518
Error 20426.179 63 324.225
Total 207183.000 68
Corrected Total 43816.985 67
a. R Squared = .534 (Adjusted R Squared = .504)

Table 4 indicates that F-ratio (0.066) in learning process using cooperative and

with  associate  probability  (sig  (2-
tailed)(p=0.799) under gender being greater
than significant level(0.05) postulated. Hence,
the alternative hypothesis was upheld.
Therefore, there is no significant difference
between the mean achievement scores of
students taught metalwork with Reda’s model
and those taught with Rusbult’s model based on
gender. This shows that both Reda’s and
Rusbult’s Models are gender friendly.
Discussion

Findings revealed that Reda’s model is
more effective in improving students cognitive
achievement in Metalwork than Rusbult’s
model. The implication of this findings is that
Reda’s model is more effective than Rusbult’s
model in enhancing students achievement in
Metalwork. The findings is in line with Akor
(2005) and Pekene (2002) who in their study
revealed that students taught with Reda’s model
performed significantly better than those taught
with Rusbult’s model in Physics. The findings
further revealed that Reda’s model has positive
effect on students’ achievement which is similar
to the findings of Nekang (2011) who in his
study found out that the adoption of Reda’s
model in the teaching of trigonometry students
improved the students achievement than the
students taught with Rusbult’s model. A
possible explanation for the effectiveness of
Reda’s model is the students active involvement
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intensive  way, clarifying, probing and
questioning as the students manipulate the
materials and tools given to them. The Analysis
of covariance indicates that there is a significant
difference between the mean achievement
scores of students taught metalwork with
Reda’s model and those taught with Rusbults
model in favour of Reda’s group with high
mean gain score of 30.07.

Findings reveals that male students
taught Metalwork with Reda’s model had a
mean score of 35.59 in the pre-test and a mean
score of 63.91 in the post-test while the females
taught Metalwork with the same models had a
mean score of 31.43 in the pre-test and a mean
score of 69.57 in the post-test. In the Rusbult’s
model, the male students had a mean score of
27.92 in the pre-test and a mean score of 31.79
in the post-test while the female counterpart had
a mean score of 25.80 in the pre-test and a mean
score of 26.20 in the post-test. The statistics
shows that both male and female students in the
Reda’s and Rusbult’s groups have almost the
same mean scores. This implies that both
models are gender friendly. The Analysis of
covariance shows that there is no significant
difference between the mean achievement
scores of students taught metalwork with
Reda’s model and those taught with Rusbult’s
model based on gender.
Conclusion




Based on the result of this study, Reda’s
model is more effective in improving students
academic achievement in Metalwork. Both
Reda’s and Rusbults problem solving models
are viable alternative to the teacher centered
method of teaching Metalwork. Instructional
methods such as Reda’s and Rusbults problem
solving models give technical teachers
opportunity to engage students in real world of
classroom exercises. It also gives the students
opportunity to develop valuable thinking skill
and acquire an understanding about technical
world.

Recommendations
1. Reda’s and Rusbult’s problem solving
models should be used for teaching Metalwork

in technical colleges.
2. Seminars, workshops and in-service
programs should be organized by all

examination boards (NABTEB and NBTE)
to enlighten technical teachers and improve
their knowledge and skills on the use of the
Reda’s and Rusbult’s problem solving models
for improving students performance in
Metalwork.
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Abstract

The study aimed at reducing ergonomic hazards and challenges in the workplaces of electrical
installation craftsmen in Enugu State. Four research questions were answered while four null hypotheses
formulated were tested at 0.05 level of significance. The study adopted a descriptive research design. The
population for the study was 69 persons which consisted 18 electrical industries in Enugu State. All the
69 persons in 18 electrical industries were used for the study. Non questionnaire was the instrument used
for data collection. The questionnaire has a four point responses categories of Strongly Agree, Agree,
Disagree and Strongly Disagree. The questionnaire consists of 30 items developed from the reviewed
literature. The instrument was validated by three experts in the Faculty of Vocational and Technical
Education, University of Nigeria, Nsukka. To determine the internal consistency of the instrument, the
instrument was trial tested and Cronbach alpha co-efficient of 0.79 was obtained. Data was collected by
the researcher with the help of three research assistants with 98% returned rate. Data collected were
analyzed using mean to answer the research questions while t-test was used to test the null hypotheses of
no significance difference in the mean responses of experienced and less experienced electrical
installation craftsmen at 0.05 level of significance. The major findings shows that handling and using
hand tools like; pliers, screw driver, chisel, and hammer, stepping on obstructions left on floors such as
nails, pieces of irons or bare conductor, operating an unguarded electrical machine can cause hazard.
Therefore the study recommends that: Trainings, workshops and seminars should be organized for both
experienced and less experienced craftsmen in the electrical installation workplaces. This will help the
craftsmen in carrying out their jobs in hazard free environment. Health education and awareness
creation should be included in the industries curriculum. Electrical installation craftsmen should be
encouraged to put on their Personal Protective Equipments (PPE) in other not to be impacted by hazards.
Keywords: Ergonomics, hazards, craftsmen, workplace, electrical installation,

Introduction electricity for industries. It is expected that
Electrification is one of the fields of craftsmen should possess ergonomic skills that
human endeavor where workers manipulate will enable them to perform in their different
tools and equipments for effective productivity ~ working places.
in the environment. Electricity has many Ergonomics refers to human posture by
hazards, Ogbuanya, (2005) described electricity which people interact with equipment, tools and
as a good servant but a bad master. Anybody machines in  workplace for effective
can be exposed to these hazards at home, at performance and productivity. It encompasses
school, at work or at the workshop. Therefore, the human practice of designing equipment and
Electrical installation can only be carried out by work tasks to conform to the capability of the
appropriate qualified or trained craftsmen who craftsmen. Ergonomics, according to Kogi
can recognize hazards or potentially unsafe (2000), is the study of people in relation to their
condition. Ogbuanya, Abdullah and Ado (2012) working conditions, especially in the design of
maintained that despite the risk and hazards tools, equipment and furniture to help an
involve in electrification, teaching and learning individual work efficiently to protect live,
has a major role to play in the provision of property and improve productivity in the
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workplaces. Furthermore, ergonomics is a
situation that removes barriers to quality,
productivity and safe human performance by
fitting products tasks and environments to
people. It also provides a means of adjusting the
work environment and work practices to
prevent injuries before it occur. Mokdad (2005)
viewed ergonomics as the systematic way of
people at work with the objective of improving
the work situation, the working condition and
the tasks perform. Ergonomics are sciences that
aim at looking closely about human abilities
and limitations with the aim of applying the
knowledge to improve people’s interaction with
products, system and environments (Thatcher,
James and Todd, 2005).

Ergonomics are beneficial to people in
several ways. According to Kadiri (2008),
ergonomics improves safety and health of the
craftsmen in the work place, improves
productivity and quality of work, reduces
absenteeism of the workers, accidents, errors,
medical cost, worker compensation associated
with cumulative trauma disorder, occupational
injuries, illness and hazards. For this reason
application of ergonomic principles are
necessary in order to reduce electrical hazards
in the Craftsmen workplaces. The main purpose
is to ensure man-machine relationships with
emphasis to improve productivity, efficiency,
safety and acceptance of the system by the user.
Ergonomics or human factor of engineering is
the skill of designing equipment and tools in the
most operable way with the special
consideration for space, comfort and adaptation
to the user. Electric hazards have claimed so
many lives, damaged some reputations and
environment.

Hazards are situations that pose a level
of threat to life, health, property or
environment. McCollum (2006) defined hazard
as something that could be potentially harmful
to a person’s life, health or the environment.
According to Milan (2013), most hazards are
dormant or potential, with only a theoretical risk
of harm; however, once a hazard becomes
“active”, it can create an emergency situation.
Dormant means when situation has the potential
to be hazardous, but no body, property or
environment is currently affected by accident.
The Author noted that hazards are generally of
five types: physical hazards, chemical hazards,
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biological hazards, psychological hazards and
radiation hazards.

Physical hazards are  conditions  or
situations that can cause the body physical harm
or intense stress such as injuries, fall from
ladder and cut. Chemical hazards are substances
that can cause harm or damage to the body,
property or the environment. Chemical hazards
can be either natural or human made like
explosion and chemical reaction from the
battery. Biological hazards include hazards
from bio mass and related reptiles destroying
cables and that could lead to short circuit.
Psychological hazards are created during work
related stress or a stressful environment (Milan,
2013). Radiation hazards causes harm to the
human or damage body by affecting the cell
directly. Therefore, physical hazards are
situations that pose a level of threat to life,
health, property or environment and cause
challenges of injury, electrocuting and death to
electrical installation craftsmen in their
workplaces.

Ergonomic Hazards refer to workplace
conditions that pose the risk of injury to the
musculoskeletal system of the worker, they
include; repetitive and forceful movements,
awkward postures or positions that arise from
improper work methods and improperly
designed workstations, tools and equipment.
Amadi (2012) defined ergonomic hazards as:
poor workplace design, awkward body
mechanics or postures, repetitive movements
among others contribute to a staggering number
of Cumulative Trauma Disorders (CTD).
Therefore, inabilities of electrical installation
craftsmen in their different workplaces expose
them to the risk thereby reducing productivity
and efficiency in the application and practices
of electrical installation.

Electrical installation is one of the
courses offered in technical college in Nigeria.
It comprises the following; Basic Electricity,
Battery Charging, Domestic Installation,
Industrial Installation, Cable Jointing and
Winding of Electrical Machines National Board
for Technical Education, (NBTE, 2001).
Electrical installation craftsmen are those
trained in technical colleges to carry out
electrical installations in both residential and
industrial buildings (Federal Government of
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Nigeria, (FGN, 2004). Electrical installation
exposes craftsmen to physical hazards which
could lead to death or damage in the electrical
installation industries. Domestic installation
craftsmen carry out installation operations in
electrical components or equipment in a
building. Such components include: home
appliances fixed in position ready for use, in
form of surface wiring, conduit wiring as well
as maintenance of electrical fittings; such as
illumination lamps used in homes mostly within
the range of 0.5V-415V. Industrial installations
involve a high voltage that is ranging from 415v
and above for industrial consumption using high
tension conductors and is transmitted through
overhead conductor, underground and truncking
(Gupta, 2005). This could be in alternating
current AC or direct current DC for the use of
machines and equipment and control gear for
effective protection. These are inter- connected
or joint with conductor known as cables. Cable
jointing and terminations uses one or more
conductors with or without insulating covering
(Morley in Abdullah, 2012). These are
armoured cable, over head conductors, boss
bars and communication cable, are means of
conveying, distribution and installation for
effective use in homes and industries. All these
have hazards associated with them in the
electrical installation craftsmen workplaces.

Workplace is one of the places other
than the home. It constitutes a central concept
for several entities. Kadiri (2008) defined
workplace as the physical location where both
experienced and less experienced workers carry
out their operations. Experienced craftsmen
according to Ogbuanya & Abdullah (2014)
requires that their number of years in trainings
should be between six years and above, while
below are considered to be less experienced
craftsmen. The concept of experience generally
refers to technical know-how rather
than propositional ~ knowledge,  on-the-job
training rather than learning Levitt (1999).
Experienced craftsmen are those people with
considerable experience in electrical
installation; they gain a reputation as an expert
because they were trained on the job. While less
experienced craftsmen have not gotten much
(duration in operation) experience because they
are trained on the pseudo job (Turner, 2009).
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Therefore, Craftsmen are those graduates of
electrical installation which is one of the
courses in technical colleges, these installations
could be in industries, at home, fixing
appliances and fittings as well.

Physical hazards are those situations
that threaten an individual’s physical body or
tools and equipment. Some of these hazards can
easily be perceived before damage is done. The
impact can be felt such as; fire outbreak,
explosion, vibration, chemical reactions,
ultraviolet (Donald and David, 2008). Physical
hazards that emanate from ergonomic occurs in
the process of work type, body position and
working conditions in carrying out operations in
installation put strain on one’s body. Smith
(2001) sated that physical hazard is an
environmental factor which threatens an
individual’s physical safety, leads to death or ill
health of the craftsmen. Therefore, health
education is necessary to prevent the physical
hazard.

Health educationis the process of
educating people about environmental, physical,
social, emotional health. It is the principle by
which individuals and groups of people learn to
behave in a manner conducive to their
workplace (McKenzie, Neiger and Thackeray,
2009). It is the state or quality of being aware
of something. Creating Awareness is the process
and tactics to efficiently and intelligently achieve
goals. Creating awareness of a concept or
information in electrical installation is necessary
to educate workers on the correct method of
operation (Olajide, 2005). Osagbemi, (2010)
stated that the level of awareness of various
electrical installation hazards should be high,
because of all kinds of health problems
experienced in the craftsmen workshop. In other
words, awareness  creation in  body
temperament, posture and stress is simply letting
(the right) people know about the information.

Ergonomic stress is a body or material
fatigue which is not managed properly; it can
seriously interfere with one’s job, family life,
and health (Chiesa, 2010). Stress according to
Melinda (2013) includes: being unhappy in
one’s job, having a heavy workload or too much
responsibility, working long hours, having poor
management, unclear expectations of one’s
work, working under dangerous conditions, fear
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of uncertainty and company isn't supportive.
Stress level differs based on personality and
response to situations. For this reason, it is
administrator’s  responsibility to  control
different stresses in the workplaces to ensure
proper management.

Administrative controls are procedures
and methods, typically instituted by the
employer, that significantly reduce daily
exposure to Muscular Skeletal Disorder (MSD)
hazards by altering the way in which work is
performed via supervisors. According to Ariel
(1999) it is the responsibility of supervisors to
create situation that will prevent injuries and
provide employees with appropriate working
tools, equipment, and assistance. Administrators
must be able to evaluate the work places,
provide safe working situations. It is in light of
this administrative concern that Yakubu (2000)
opined that there’s introduction of modern
digital electrical gadget, procurement of safety
wears and trainings in body posture to control
most of the hazards in industries in order not to
impact the craftsmen.

Therefore, application of ergonomic
principle is necessary for greater efficiency in
all the electrical installation craftsmen
workplaces. Ismailia (2001) stated that the
inefficiency of the electrical installation
craftsmen to use appropriate protective
equipment, right tools to the right jobs in the
workplace to perform effectively has caused a
great loss in human life, material and financial
resources in electrical industries. All these
constitute a serious obstacle from the lost of
professional to craftsmen that the industrial
development so much rely on, so if not
addressed, will continue to occur in Enugu
State. Enugu State is one of the oldest and fast
developing industrial states, most electrical
equipments and appliances such as NOCACO,
JECON globe among others are produced in the
state.  Therefore, it becomes necessary to
identify the ergonomic hazards and challenges
in the electrical installation craftsmen work
places in Enugu State.

Statement of the Problem

Electrical installation industries rely
solely on constant power supply and one cannot
achieve anything unless human and material
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resources are properly coordinated in hazard
free practices. Trained personnel to handle
electrical practice are craftsmen in industries,
homes, schools and indeed any situation where
electric power is needed. These craftsmen
attend different technical colleges, thought by
different teachers, and different environment
though the same curriculum and level of
examinations. But one cannot rule out that they
possess different experiences and practical
application in their places of work.

Unfortunately, craftsmen in  the
electrical installation industries have been
subjected to some agonizing outcome of ;
failure to keep within the cost estimate, failure
to achieve required completion date, failure to
achieve the required quality and operational
requirement and worst of it all, increasing rate
of accidents which leads to death of some
craftsmen in the electrical installation
workshops. These situations have caused human
tragedies, de-motivated workers, disrupted
workshop activities, delayed progress which has
caused the reputation of industries. Some
electrical installation craftsmen work in
awkward or unnatural positions for so long
without safety wears thereby experiencing
injuries, pain and strain. Hence, it is necessary
for electrical installation craftsmen to practice
good body posture during electrical installation
in other to reduce risk, danger or hazards in the
electrical installation craftsmen workplaces.

The study aimed at reducing ergonomic
hazards and challenges in the electrical
installation craftsmen workplaces in Enugu
State. Specific objectives of the study were to
identify; physical hazards associated with

electrical installation craftsmen workplaces,
Ergonomic stress factors associated with
electrical installation craftsmen workplaces,

administrative control of hazards and challenges

in the electrical installation craftsmen
workplaces and way of reducing hazards and
challenges in the electrical installation
craftsmen workplaces. To achieve these
objectives, four research questions were
developed and four null hypotheses were
formulated.




Method

The study adopted a descriptive
research design. The population for the study
was 69 persons which consist of 18 electrical
industries in Enugu State. All the 69 persons in
18 electrical industries were used for the study.
Questionnaire was the instrument used for data
collection. The questionnaire has a four point
responses categories of Strongly Agree, Agree,
Disagree and Strongly Disagree. The
questionnaire consists of 30 items developed
from the reviewed literature. The instrument
was validated by three experts in the Faculty of
Vocational and Technical Education, University
Results

of Nigeria, Nsukka. To determine the internal
consistency of the instrument, the instrument
was trial tested and Cronbach alpha co-efficient
of 0.79 was realized for the study. Data was
collected by the researcher with the help of
three research assistants with 98% returned rate.
Data collected were analyzed using mean and
standard deviation to answer the research
questions, while t-test for independent sample
was used to test the null hypotheses of no
significance difference in the mean responses of
experienced and less experienced electrical
installation craftsmen at 0.05 level of
significance.

Table 1: Mean Responses of Craftsmen on the Physical Hazards associated with Electrical Installation

Craftsmen Workplaces

SIN Physical Hazards occur when:- X SD Remakes

1 Handling and using hand tools like; pliers, screw driver, chisel, 373 0.45 Strongly Agreed
hammer etc. ' '

2 Stepping on obstructions left on floors such as nails, pieces of irons Strongly Agreed

3.75 0.53

or bare conductor.

3 Lifting heavy objects in the electrical workshop 3.50 0.64 Strongly Agreed

4 Using inflammable materials such as fuel and gas 3.53 0.73 Strongly Agreed

5 Inhaling vapour and gases in electrical installation craftsmen in the Strongly Agreed
workshop 3.61 0.65

6 Operating an unguarded electrical machines 3.75 0.53 Strongly Agreed

7 Spilling oil or water on the floor 3.68 0.56 Strongly Agreed

8 Ultrasound or extreme noise from faulty machines slip rings like
generators, welding machines which can damage the ear drum 3.42 0.80 Agreed

9 Coming in contact with bare life conductor 3.61 0.58 Strongly Agreed

10 Falling from a ladder 3.49 0.68 Strongly Agreed

11 Fire incidence occur in electrical workshop 3.60 0.59 Strongly Agreed

12 Experiencing electrical burns and injury in the electrical installation 348 0.64 Agreed
workplaces. '

13 Using electrical installation portable power tools such as drilling 3.60 0.65 Strongly Agreed
machines wrongly.

14 Coming in contact with moving objects in the electrical installation 3.54 0.68 Strongly Agreed
workshops.

15 Storing chemicals, materials and other equipments in the same place  3.43 0.80 Agreed
carelessly

16 Dealing with corrosive dust (corona) carelessly. 3.46 0.72 Agreed

17 Handling gases carelessly in the electrical installation craftsmen 3.49 0.70 Agreed
workshops.

18 Cutting irons or wire wrongly in electrical installation craftsmen 3.42 0.69 Agreed
workshop

19 Operating any electric machines or equipments without the manuals.  3.48 0.66 Agreed

Data presented in Table 1 revealed that
all the items had their mean value ranged from
3.42 to 3.75 which falls within the response
categories of Agreed and Strongly Agreed. In
items 8, 12, 15,16,17,18 and 19 craftsmen
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agreed that physical hazards occur in electrical
installation workplaces and their mean scores
ranged from 3.42 to 3.49. while in items
1,2,3,45,6,7,9,10,11,13 and 14 craftsmen
strongly agreed that physical hazards occur




when installing electrical appliances with their
mean value ranged from 3.49 to 3.75. The table
also showed that standard deviations of the
items are within the range of 0.45 to 0.80. This

indicated that the opinions of the respondents
were not far from one another in their
responses.

Table 2: Mean responses of the craftsmen on the Ergonomic Stress Factors associated with  Electrical

Installation Craftsmen workplaces

SIN  Workshop Stress Causes; X SD Remarks
20 Psychological problems in electrical installation workplaces 3.39 0.74 Agreed
21 Broken family life 3.29 0.69 Agreed
22 ill health of the electrical installation craftsmen 3.40 0.63 Agreed
23 Unhappiness due to too much work load or responsibility and 3.54 0.61 Strongly
harassment at workplace. Agreed
24 Fear of uncertainty in the life of a craftsman 3.24 0.66 Agreed
25 Anxiety concerning job security 3.37 0.74 Agreed
26 Negative attitudes in terms of procuring electrical materials for 3.43 0.66 Agreed
work
27 Unnecessary movement and other behavior of workers in the 3.37 0.71 Agreed
workshops
28 Inappropriate application of first aid to some electrical victims 3.21 0.86 Agreed
29 Tension to electrical installation craftsmen 3.47 0.75 Agreed
30 Exhaustion and mental or emotional strain to craftsmen 3.43 0.68 Agreed

Data presented in Table 2 revealed that
all the items had their mean value ranged from
3.21 to 3.54 which falls within the response
categories of Agreed and Strongly Agreed. In
items 20,21,22, 24,25,26,27,28,29 and 30
craftsmen agreed that ergonomic stress factors
causes workshop stress in electrical installation
craftsmen workplaces and their mean scores
ranged from 3.21 to 3.47. While in item 23

craftsmen strongly agreed that ergonomic stress
factors causes’ workshop stress in electrical
installation craftsmen workplaces with the mean
score of 3.54. The table also showed that the
standard deviations (SD) of the items are within
the range of 0.61 to 0.86, this indicated that the
opinions of the respondents were not far from
one another in their responses.

Table 3: Mean responses of the Craftsmen on the Administrative Controls of Ergonomic Challenges  in
the Electrical Installation Craftsmen workplaces
SIN Effective Administration Controls in Electrical Installation X SD Remarks
Workplaces includes;
31 Controlling all the events in the electrical installation workplaces 3.63 0.55 Agreed
32 Organizing trainings, seminars and workshops for craftsmen in the
electrical installation workplaces 3.68 0.53  Agreed
33 keeping of records of accidents for management use in the workshop
3.62 0.55 Agreed
34 Planning for the Provision of materials and other equipments such as
personal protective devices (PPE) 3.60 0.60 Agreed
35 Implementation of practices and strategies that improve a workstation
layout and help reduce stress in the electrical installation workshops.
3.57 0.63  Agreed
36 Training of an employee in variety of jobs rather than one specific task
repeatedly. 3.56 0.56  Agreed
37 Adjustment and redesigning work stations and methods for craftsmen in
the electrical industry. 3.33 0.66 Agreed
38 Early intervention to prevent injury in electrical workshop 3.36 0.71  Agreed
39 Evaluation of work in electrical installation workplaces 3.55 0.53 Agreed
40 Provision of rest periods between jobs to reduce muscles strain 3.49 0.64  Agreed
41 Provision of information for craftsmen to mitigating ergonomic hazards
3.54 0.66  Agreed
42 Proper storage of tools and equipments after use. 3.95 0.65 Agreed
43 The enforcement of laws in the electrical installation workshop 3.44 0.63 Agreed
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44

45
46

47

48

49

50

51
52

53
54

55
56
57

Organizing job rotation where employee’s cross-train craftsmen in jobs

that use different muscle groups.

Division of tasks among units in electrical installation workshops

Developing checklist of jobs needing to be done in the electrical

installation workshops.

Provisions of required information to enable the workers discharge their

works.

Proper location of resources to various units in electrical workshops

Provision of services like: telephone, water, electricity at the workshop

Provision of first aid unit in the workshop in case of electric shock,

injuries, cut among others.

Providing security post at the electrical installation workplaces

Promoting and Motivating workers as at when due to be happy in their

work
Recruiting right people to the right job

Acquisition of modern machinery and equipment for

installation craftsmen

Provision of adequate and proper firefighting equipment
Discarding worn-out damaged tools and getting new ones

Keeping tools in boxes and racks when not in use

3.54 0.66  Agreed
3.62 0.58 Agreed
3.57 0.66  Agreed
3.56 0.61 Agreed
3.54 0.56  Agreed
3.60 0.52  Agreed
3.63 0.57 Agreed
3.54 0.68  Agreed
3.65 0.62  Agreed
3.62 0.55 Agreed
electrical
3.66 0.48 Agreed
3.54 0.61  Agreed
3.49 0.68  Agreed
3.57 0.56 Agreed

Data in Table 3 revealed that all the
items had their mean value ranged from 3.33 to
3.95 which falls within the response categories
of Agreed and Strongly Agreed. In items
37,38,40,43 and 56 craftsmen agreed that
effective administrative controls are necessary
in electrical installation craftsmen workplaces
with their mean scores ranged from 3.33 to
3.49. While in items
31,32,33,34,35,36,39,41,42,44,45,46,47,48,49,5

0,51,52,53,54,55 and 57 craftsmen strongly
agreed that effective administrative controls
reduces hazards and challenges in the electrical
installation craftsmen workplaces with the mean
score ranged from 3.54 to 3.95. The table also
showed that the standard deviations (SD) of the
items are within the range of 0.48 to 0.71. This
indicated that the opinions of the respondents
were not far from one another in their
responses.

Table 4: Mean Responses of the Craftsmen on the Ways of reducing Ergonomic Hazards and

Challenges in the Electrical Installation Craftsmen workplaces

S/IN Ergonomic hazards and challenges can be reduced through; X SD Remarks
58 Understanding workshop safety rules and regulation. 3.82 0.49 Agreed
59 Health education and awareness creation. 3.75 0.44 Agreed
60 Understanding and tolerating everything in order to fit in the electrical

installation workplaces. 3.66 0.59 Agreed
61 Acquiring knowledge on appropriate use of tools and the importance of

ensuring that electrical equipment guards are in place

3.60 0.52 Agreed

62 Complying with the general rules for safe practice in the work

environment at all times 3.57 0.58 Agreed
63 Understanding the essential features and working principles of

ergonomics in their operations such as joining, cutting, installing,

soldering among others 3.38 0.65 Agreed
64 Understanding the basic working principles of power tools such as

soldering iron and drilling machine. 3.54 0.61 Agreed
65 Selecting and accurately use of hand tools for carrying out various

fittings and assembly tasks. 3.72 0.52 Agreed
66 Having appropriate knowledge of cable jointing. 3.54 0.59 Agreed
67 Understand cutting through the joints and investigate the Soldering,

brazing, and fusion. 3.59 0.58 Agreed
68 Handling materials and making accident report to the appropriate
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authority
69

3.68 0.50 Agreed

Making use of protective wears such as hand gloves, coverall, eye
shields among others, when working at all times.

3.71 0.49 Agreed

Data presented in Table 4 shows that all
the items had their mean value ranging from
3.38 to 3.82 which falls within the response
categories of Agreed and Strongly Agreed. In
item 63 craftsmen agreed on the ways of
reducing ergonomic hazards and challenges in
the electrical installation craftsmen workplaces
with the mean score of 3.38. While in items
58,59,60,61,62,64,65,66,67,68 and 69 craftsmen
strongly agreed on the ways of reducing
ergonomic hazards and challenges in the
electrical installation craftsmen workplaces with
their mean score ranged from 3.54 to 3.82. The

table also showed that the standard deviations
(SD) of the items are within the range of 0.44 to
0.65. This indicated that the opinions of the
respondents were not far from one another in
their responses.

Hypotheses 1

There is no significant difference
between the mean responses of experienced and
less experienced craftsmen on the physical
hazards associated with electrical installation
craftsmen workplaces. Data analyzed for the
test of this hypothesis is presented in Table 5.

Table 5: T-test analysis of responses of experienced and less experience craftsmen on the physical hazards
associated with electrical installation craftsmen’s workplaces N1= 33; N2= 34

SIN Physical Hazards occur when:- X SD t-cal Sig Decision

1 Handling and using hand tools like; pliers, screw 373 0.45 -0.073 0.665 NS
driver, chisel, hammer etc. ' '

2 Stepping on obstructions left on floors such as nails, 375 053 1.446 0.062 NS
pieces of irons or bare conductor. ' '

3 Lifting heavy objects in the electrical workshop 3.50 0.64  0.088 0.067 NS

4 Using inflammable materials such as fuel and gas 3.53 0.73 -0.565 0.001 S

5 Inhaling vapour and gases in electrical installation 3.61 0.65 -0.794 0.080 NS
craftsmen in the workshop

6 Operating an unguarded electrical machines 3.75 0.53 -0.272 0.414 NS

7 Spilling oil or water on the floor 3.68 0.56 -0.481 0.165 NS

8 Ultrasound or extreme noise from faulty machines slip  3.42 0.80 0.228 0.082 NS
rings like generators, welding machines which can
damage the ear drum

9 Coming in contact with bare life conductor 3.61 0.58 0.316 0.773 NS

10 Falling from a ladder 3.49 0.68 -0.608 0.036 S

11 Fire incidence occur in electrical workshop 3.60 0.59 -0.686 0.543 NS

12 Experiencing electrical burns and injury in the 348 0.64  0.083 0.307 NS
electrical installation workplaces. '

13 Using electrical installation portable power tools such 3.60 0.65 1.240 0.044 S
as drilling machines wrongly.

14 Coming in contact with moving objects in the electrical 3.54 0.68 0.432 0.616 NS
installation workshops.

15 Storing chemicals, materials and other equipments in  3.43 0.80 0.062 0.473 NS
the same place carelessly

16 Dealing with corrosive dust (corona) carelessly. 3.46 072 0.234 0.671 NS

17 Handling gases carelessly in the electrical installation 3.49 0.70  -0.425 0.576 NS
craftsmen workshops.

18 Cutting irons or wire wrongly in electrical installation 3.42 0.69 -0.273 0.759 NS
craftsmen workshop

19 Operating any electric machines or equipments without  3.48 0.66 -1.365 0.111 NS

the manuals.

Key: NS = Not Significant, S= Significant, t-cal
= Calculated value of t-test using SPSS version
20, S.D = Standard Deviation, X = Mean, N; =
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number of Less Experienced Craftsmen N,=
number of Experienced Craftsmen, Level of
Significance = 0.05.




The result in Table 5 shows that there is a
significant difference in the mean responses of
experienced and less experienced craftsmen on
items 4, 10 and 13. Since their significance level
ranges from 0.001 to 0.036 which are less than
0.05. Therefore, the null hypothesis of no
significance  difference at 0.05 level of
Significance was rejected for those items. The
result also revealed that there was no significance
difference in the mean responses of experienced
and less experienced craftsmen on itemsl,2,
3,5,6,7,8,9,11,12,14,15,16,17,18 and 19. Since
their significance level ranges from 0.036 to 0.773

Table 6: T-test analyses of responses of experience and less experience craftsmen on the

which are more than 0.05 level of significance.
Therefore, the hypothesis of no significance
difference was accepted at 0.05 level of
significance for those items.

Hypotheses 2

There is no significant difference between
the mean responses of experienced and less
experienced craftsmen on the workshop stress
associated with electrical installation craftsmen’s
workplaces. Data analyzed for the test of this
hypothesis is presented in Table 6.

workshop stress

associated with electrical installation craftsmen’s workplaces

SIN  Workshop Stress Causes; X SD t-cal Sig Decision

20 Psychological problems in electrical installation workplaces 3.39 0.74 0.705 0.471 NS

21 Broken family life 3.29 0.69 2.174 0.755 NS

22 Il health of the electrical installation craftsmen 3.40 0.63 0.072 0.925 NS

23 Unhappiness due to too much work load or responsibility and 3.54 0.61 0.107 0.401 NS
harassment at workplace.

24 Fear of uncertainty in the life of a craftsman 3.24  0.66 0.231 0.698 NS

25 Anxiety concerning job security 337 074 0.227 0.560 NS

26 Negative attitudes in terms of procuring electrical materials 3.43 0.66 -0.105 0.982 NS
for work

27 Unnecessary movement and other behavior of workers in the 3.37  0.71 0.574 0.616 NS
workshops

28 Inappropriate application of first aid to some electrical 3.21 0.86 -0.252 0.459 NS
victims

29 Tension to electrical installation craftsmen 3.47 0.75 -1.067 0.027 S

30 Exhaustion and mental or emotional strain to craftsmen 3.43 0.68 -0.101 0.662 NS

Key: NS = Not Significant, S= Significant, t-cal =
Calculated value of t-test using SPSS version 20,
S.D = Standard Deviation, X Mean, N; =
number of Less Experienced Craftsmen Ny,=
number of Experienced Craftsmen, Level of
Significance = 0.05.

The result in Table 6 shows that there is a
significant difference in the mean responses of
experienced and less experienced craftsmen on
item 29. Since the significance level is 0.027.
Therefore, the null hypothesis of no significance
difference at 0.05 level of Significance was
rejected for this item. The result also revealed that
there was no significance difference in the mean
responses of experienced and less experienced

craftsmen on items 20, 21, 22,23,24,25,26,27,28
and 30. Since their significance level ranges from
0.401 to 0.982 which are more than 0.05 level of
significance. Therefore, the hypothesis of no
significance difference was accepted at 0.05 level
of significance for those items.

Hypotheses 3

There is no significant difference between
the mean responses of experienced and less
experienced craftsmen in the effective
administrative control in the electrical installation
craftsmen’s workplaces. Data analyzed for the test
of this hypothesis is presented in Table 7.

Table 7: T-test analyses of responses of experience and less experience craftsmen on the effective
administrative controls in the electrical installation craftsmen’s workplaces
SIN  Effective Administration Controls in Electrical X SD t-cal Sig Decision
Installation Workplaces includes;
31 Controlling all the events in the electrical installation
workplaces 3.63 055 014 0.86 NS
32 Organizing trainings, seminars and workshops for
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33

34

35

36

37

38

39

40

4

42

43

44

45

46

47

48

49

50

51

52

53
54

55

56

57

craftsmen in the electrical installation workplaces

keeping of records of accidents for management use in
the workshop

Planning for the Provision of materials and other
equipments such as personal protective devices (PPE)

Implementation of practices and strategies that
improve a workstation layout and help reduce stress in
the electrical installation workshops.

Training of an employee in variety of jobs rather than
one specific task repeatedly.

Adjustment and redesigning work stations and
methods for craftsmen in the electrical industry.

Early intervention to prevent injury in electrical
workshop

Evaluation of work in electrical installation
workplaces

Provision of rest periods between jobs to reduce
muscles strain

Provision of information for craftsmen to mitigating
ergonomic hazards

Proper storage of tools and equipments after use.

The enforcement of laws in the electrical installation
workshop

Organizing job rotation where employee’s cross-train
craftsmen in jobs that use different muscle groups.

Division of tasks among units in electrical installation
workshops

Developing checklist of jobs needing to be done in the
electrical installation workshops.

Provisions of required information to enable the
workers discharge their works.

Proper location of resources to various units in
electrical workshops

Provision of services like: telephone, water, electricity
at the workshop

Provision of first aid unit in the workshop in case of
electric shock, injuries, cut among others.

Providing security post at the electrical installation
workplaces

Promoting and Motivating workers as at when due to
be happy in their work

Recruiting right people to the right job

Acquisition of modern machinery and equipment for
electrical installation craftsmen

Provision of adequate and proper firefighting
equipment

Discarding worn-out damaged tools and getting new
ones

Keeping tools in boxes and racks when not in use

3.68

3.62

3.60

3.57

3.56

3.33

3.36

3.55

3.49

3.54

3.95

3.44

3.54

3.62

3.57

3.56

3.54

3.60

3.63

3.54

3.65
3.62

3.66

3.54

3.49

3.57

0.53

0.55

0.60

0.63

0.56

0.66

0.71

0.53

0.64

0.66

0.65

0.63

0.66

0.58

0.66

0.61

0.56

0.52

0.57

0.68

0.62
0.55

0.48

0.61

0.68

0.56

0.38

-0.53

-0.69

-0.66

0.78

0.43

1.09

-1.50

-0.86

-0.64

1.07

1.05

-0.27

-0.93

0.85

-0.49

0.12

0.60

-1.59

-0.62

0.72
-0.53

0.68

-1.51

-0.45

0.56

0.24

0.51

0.03

0.09

0.08

0.26

0.32

0.07

0.86

0.55

0.16

0.01

0.88

0.15

0.73

0.21

0.96

0.85

0.00

0.68

0.52
0.51

0.19

0.08

0.54

0.62

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS
NS

NS

NS

NS

NS
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Key: NS = Not Significant, S= Significant, t-cal
= Calculated value of t-test using SPSS version
20, S.D = Standard Deviation, X = Mean, N; =
number of Less Experienced Craftsmen N,=
number of Experienced Craftsmen, Level of
Significance = 0.05.

The result in Table 7 shows that there is
a significant difference in the mean responses of
experienced and less experienced craftsmen on
items 34, 43 and 50. Since their significance
level ranges from 0.002 to 0.027. Therefore, the
null hypothesis of no significance difference at
0.05 level of Significance was rejected for those
items. The result also revealed that there was no
significance difference in the mean responses of

experienced and less experienced craftsmen on
tems31,32,33,35,36,37,38,39,40,41,42,44,45,46,
47,48, 49,51,52,53,54,55,56 and 57, since their
significance level ranges from 0.066 to 0.955
which are more than 0.05 level of significance.
Therefore, the hypothesis of no significant
difference was accepted at 0.05 level of
significance for those items.

Hypotheses 4

There is no significant difference
between the mean responses of experienced and
less experienced craftsmen in the physical
hazards associated with electrical installation
craftsmen’s workplaces.

Table 8: T-test analyses of responses of experience and less experience craftsmen on the ways of reducing
ergonomic hazards in the electrical installation craftsmen’s workplaces

S/IN Ergonomic hazards and challenges can be reduced through; X SD t-cal Sig Decision
58 Understanding workshop safety rules and regulation. 3.82 0.49 0.95 0.06 NS
59 Health education and awareness creation. 3.75 0.44 0.76 0.13 NS
60 Understanding and tolerating everything in order to fit in the

electrical installation workplaces. 366 059 014 0.87 NS
61 Acquiring knowledge on appropriate use of tools and the

importance of ensuring that electrical equipment guards are in

place 3.60 0.52 1.56 0.02 S
62 Complying with the general rules for safe practice in the work

environment at all times 3.57 0.58 0.54 0.37 NS
63 Understanding the essential features and working principles of

ergonomics in their operations such as joining, cutting, installing,

soldering among others 3.38 0.65 2.64 0.59 NS
64 Understanding the basic working principles of power tools such as

soldering iron and drilling machine. 3.54 0.61 2.16 0.18 NS
65 Selecting and accurately use of hand tools for carrying out various

fittings and assembly tasks. 372 052 1.12 0.19 NS
66 Having appropriate knowledge of cable jointing. 3.54 0.59 0.53 0.42 NS
67 Understand cutting through the joints and investigate the

Soldering, brazing, and fusion. 3.59 0.58 1.18 0.13 NS
68 Handling materials and making accident report to the appropriate

authority 3.68 050 -0.56 0.20 NS
69 Making use of protective wears such as hand gloves, coverall, eye

shields among others, when working at all times.

371 049  -0.07 0.67 NS

Key: NS = Not Significant, S= Significant, t-cal Therefore, the null hypothesis of no
= Calculated value of t-test using SPSS version significance difference at 0.05 level of

20, S.D = Standard Deviation, X = Mean of
Craftsmen, N; = number of Less Experienced
Craftsmen N,= number of Experienced
Craftsmen, Level of Significance = 0.05.

The result in Table 8 shows that there is
a significant difference in the mean responses of
experienced and less experienced craftsmen on
item 61. Since the significance level is0.016.
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Significance was rejected for those items. The
result also revealed that there was no
significance difference in the mean responses of
experienced and less experienced craftsmen on
items 58,59,60,62,63,64,65,66,67,68 and 69.
Since their significance level ranges from 0.060
to 0.665 which are more than 0.05 level of
significance. Therefore, the hypothesis of no




significance difference was accepted at 0.05
level of significance for those items.

Discussion

The findings of the study were
organized and discussed in accordance with the
research  questions answered and null
hypotheses tested. The finding shows that
physical hazards occur when; Handling and
using hand tools like; pliers, screw driver,
chisel, and hammer; Stepping on obstructions
left on floors such as nails, pieces of irons or
bare conductor; Operating an unguarded
electrical machines, are in line with the findings
of Frank and Revonna (2000) which focuses on
controlling physical hazards at work to prevent
injury, illness, and death. Revonna went further
to explains the proper controls for many types
of physical hazards, including layout and
building design, safeguarding of machinery,
confined space entry, noise, radiation,
ergonomics, electricity, thermal stressors, hand
tools, woodworking, welding, machining,
mobile equipment, materials handling, and
workplace violence. Also Kadiri (2008) which
states that once hazards have been identified
and the risks assessed, appropriate control
measures must be put in place and Amadi
(2012) states that it is necessary (for one of the
legally permissible reasons) to work on an
energized electrical part and workers should
avoid coming into contact with the source of the
electrical hazard.

The result of the analysis of the
hypothesis revealed that there was no
significant difference in the responses of

experienced and less experienced craftsmen on
16 Physical hazards associated with electrical
installation craftsmen workplaces; and that
there was significant difference in the
respondents responses on 3 items which are in
line with Smith (2001) which stated that
physical hazard is an environmental factor
which threatens an individual’s physical safety,
leads to death or ill health of the craftsmen.
Therefore, health education is necessary to
prevent the physical hazard. And Frank and
Revonna (2000) which focused on controlling
physical hazards at work to prevent injury,
illness, and death. The result of this study
revealed that workshop stress causes
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unhappiness due to too much work load or
responsibility and harassment at workplace and
this is in agreement with Rudakwe and Valent
(2001) which stated that the goal of ergonomics
is to reduce workshop stress, eliminate injuries
and disorders associated with the over use of
muscles, bad posture and repeated tasks. The
author added that this is accomplished by
designing tasks, work spaces control, displays,
tools, lighting and equipments to fit the workers
physical capabilities and limitations. Similarly,
Boron, Estill and Steega (2001) explained that
too much workload and responsibilities reduces
productivity in the workshops.

The result of the analysis of the
hypothesis revealed that there was no
significant difference in the responses of

experienced and less experienced craftsmen on
10 workshop stress associated with electrical
installation craftsmen workplaces; and that
there was significant difference in the
respondents responses on litem which are in
agreement with Chiesa, (2010) which stated that
stress can seriously interfere with one’s job,
family life and health.

Conclusion

In  this study, there is need to
understand  workshop safety rules and
regulations, plan for the provision of materials
and other equipments such as personal

protective equipments (PPE), provision of first
aid unit in the workshop in case of electric
shock, injuries, cut among others. Acquisitions
of modern machinery and equipment for
electrical installation craftsmen are also
necessary in the electrical installation craftsmen
workplaces. Craftsmen should be well educated
on the hazards associated with electrical
installation workplaces as well as the workshop
stress factors to avoid hazards, so that there will
be increase in productivity and hazards and
challenges will be reduced to the barest
minimum.

Recommendations

Based on the findings of the study, the
following recommendations were made:

1. Trainings,
should

workshops and seminars
be organized for both




experienced and less experienced
craftsmen in the electrical installation
workplaces. This will help them in
carrying out their jobs in hazard free
environment.

2. Ergonomic hazards and challenges
should be taught as a separate topic in
electrical installation.
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Abstract

The study identified partnership functions required in the management of technical education
programmes of colleges of education in Lagos State. Three research questions guided the study while
three null hypotheses were formulated and tested at 0.05 level of significance. The study adopted survey
research design. The population for the study was 586 comprising 186 lecturers in tertiary institutions
and 400 supervisors in private sectors in Lagos State. The sample size for the study was 302 made up of
lecturers in institutions and supervisors in registered private sectors in Lagos State. Purposive sampling
technique was employed to select 116 supervisors from registered private industries while all the
lecturers were studied. The instrument for data collection was structured questionnaire and three experts
validated the instrument while Cronbach alpha reliability method was used to determine the internal
consistency of the items and a coefficient of 0.82 was obtained. Mean was used to answer three research
guestions while t test statistic was used to test the null hypotheses at 0.05 level of significance. The study
found out 41 items; 16 in instructional management, 15 in administering staff and students of technical
education and 10 in financial management were required by private sectors in managing technical
education programmes in colleges of education. There was no significant difference in the mean
responses of lecturers and supervisors in private sectors on the private partnership functions required for
involving private sectors in instructional management, staff and students’ administration and financial
management of colleges of education. Based on these findings, it was recommended that all the private
partnership functions identified in this study should be used by school administrators for involving
private sectors in managing technical education programmes in schools and colleges. It was also
recommended that Private sectors should be educated on both direct and indirect benefits in partnering
the schools in managing technical and vocational education programmes.

Introduction prepare intermediate level teachers for a

Colleges of education (COE) play a minimum of three years to make them qualify to
vital role in the manpower development. Bakare teach their respective subjects. Dare (2015)
and Adesuyi (2015) described colleges of explained that the graduates of colleges of
education as the tertiary institutions established education are expected to teach in primary and
to train and equip students with knowledge, secondary schools, in order to nurture and shape
skills and values in order to become competent the children who are the future and leaders of
teachers for effective implementation of tomorrow. The objectives of the colleges of
primary and junior secondary school curricula. education as spelt out in the decree establishing
Levine (2007) stated that college of education them include: (i) to provide full-time courses in
is devoted to scholarship in the field of  teaching, instruction and training in technical,
education, which is an interdisciplinary branch ~ vocational, sciences and, (ii) to conduct courses

of the social sciences encompassing sociology, in education for qualified teachers, (iii) to
psychology, linguistics, economics, political arrange conferences, seminars and workshops
science, public policy, history, and others, all related to the field of learning specified in

applied to the topic of elementary, secondary, paragraph (a) above and (iv) to perform such
and post-secondary education. Ellah (2007) also other functions as in the opinion of the college
added that COE are tertiary institutions that council. Colleges of education are institutions
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established and charged with responsibility of
producing teachers for basic schools such as
primary and junior secondary schools in the
areas of science, vocational and technical
education among others.

Technical and vocational education is
an education for work. Uwaifo (2009) described
technical and vocational education as any form
of education whose purpose is to prepare
person(s) for employment in an occupation or
group of occupations. Acquisition of skills and
techniques in technical and vocational
education enables individuals to earn a living.
Federal Government of Nigeria (2004) defined
technical education as training or retraining
programme, which is given in schools or classes
under public supervision and control. In
colleges of education, technical education
programmes such as automobile technology,
building, woodwork, metalwork and
electrical/electronic technology are organized
under a school of technical education. Each of
the areas of technical education in colleges of
education level is called a programme. Olaitan
and Ndomi (2000) described programme as a
planned list of instructions to be executed or
carried out in a logical manner during learning
or training. Quality and Qualification Ireland
(QQI) (2013) reported that a programme is the
learning package designed, developed and
delivered by the teachers or experienced
educators. Technical education programme is
result oriented but capital intensive. Uwaifo
(2009) stated that technical education
programme brings about advancement that aims
at fitting manpower for employment and
provide continuing training for those already
qualified, so that they can keep up with modern
working methods. They cannot be run
successfully without relevant materials and
qualified personnel.

Teachers need relevant resource to teach
the contents of technical education programme.
In most colleges of education in Nigeria, some
of these resources are not available for use in
order to achieve purpose of instituting technical
education. Resource materials such as
machines, books, tools, equipments and
instruments are obsolete and in bad conditions.
It is observable that despite the huge
investments by both the governments and the
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parents in education, in terms of human and
material resources students are still graduating
with little or no knowledge and skills for entry
and continuity in jobs. In order to sustain
technical education programmes in COE, there
is need for establishing a partnership between
the COE and private sectors. Private sectors are
the consumers of the skills and knowledge
acquired by the products of technical education
programmes of colleges of education. Private
sectors in this study are the industries owned by
an individual, or groups of individuals,
multinationals who have capacities to provide
training materials, fund, finance and special
training for staff and students of technical
education programmes for the purpose of
improving their knowledge, skills and attitudes.
Partnership functions will help in eliminating
most of the challenges facing technical
education programmes of colleges of education
in Lagos State

Function is an assignment, role or
responsibility given to someone or something to
perform. Microsoft (2009) defined function as
an activity or role assigned to somebody or
something. Function therefore is the activity
that could be put in place by private sectors for
effective management of technical education
programmes. Function is a feature that can be
adopted to promote the effectiveness and
attempt to bring solution to any areas of
difficulties and stress in organizations, groups
and among family members. Function is always
given to someone or something in order to
achieve major objectives. The functions that
could be performed by private partnership at
different times depend on the nature of the
challenge and available resources. E-economic
UK (2015) defined a partnership as two or more
persons in business with a view to making
profits; the number is usually limited to a
maximum of 20. In a partnership, the partners
provide the capital and share the responsibility
of running the business on agreement between
its members. US-Small Business
Administration  (2014) reported that a
partnership is a single business where two or
more people share ownership. Each partner
contributes to all aspects of the business,
including money, property, labor or skill. In
return, each partner shares in the profits and
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losses of the business. Partnership therefore is
the joint efforts between government, school
administrators and private sectors in managing
technical education programmes in colleges of
education. Management of technical education
in this study is the efforts or activities required
for effective instructional delivery,
administering staff and students in addition to
procurement and allocation of finance in the
colleges. Partnership between the school and
private sectors will bring about effective
management of technical education
programmes as this will lead to production of
quality staffing, provision of modern training
facilities such as machines, equipment,
workshops, books and manual, well equipped
classrooms and placement for students’ practice
teaching and students’ industrial work
experience scheme.. This study becomes
necessary because it is obvious that the
government is incapable of managing technical
education programme. The major purpose of the
study was to determine private partnership
functions in the management of technical
education programmes of colleges of education
in Lagos State. Specifically, the study sought to:

1. Identify private partnership functions
required in managing instructional
service delivery in the colleges of
education
Identify private partnership functions
required in administering staff and
students of  technical  education
programmes
Identify private partnership functions
required in financial management of
technical education programmes in
colleges of education
Methodology

This study employed survey research
design. Adeyemo (2006) defined survey design
as a way of establishing opinion on an issue of
the day, attitude towards more basic issues and
facts about the people being involved. Survey
design was considered appropriate for the study
since it elicited information from subjects on
the private partnership functions strategies
required in the management of technical
education programmes of colleges of education.
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The study was conducted in Lagos State

and the population for study was 586
comprising 186 lecturers of Technical
Education from  Universities in  Lagos

(University of Lagos, University of Nigeria,
Yaba College of Technology Campus) Federal
College of Education (Technical) Akoka and
Adeniran Ogunsanya College of Education Otto
ljanikin and 400 supervisors in private sectors
in Lagos State. The sample for the study was
302 made up of lecturers and supervisors in
registered private sectors in Lagos State. All the
lecturers were involved in the study while
purposive sampling technique was employed to
select 116 supervisors in registered private
industries in Lagos State. That is, only the
supervisors working with registered industries
were picked for the study.

Structured questionnaire having 45
items developed from the literature reviewed for
the study was used for data collection. The
questionnaire was divided into two main part |
and Il. Part | was used to obtain personal
information from respondents, Part Il contained
three sections A-C, each section was based on
the corresponding specific purposes of the
study. Each item in the instrument was assigned
a five response scale of Strongly Agree or
Required (SA or SR)-5, Agree or Required (A
or R)-4, Undecided (U)-3, Disagree or Not
Required (D or NR)-2, and Strongly Disagree or
Not Required (SD or SNR)-1lpoint. The
instrument was subjected to face validation by
three lecturers and their suggestions were
incorporated into the final draft of the
questionnaire. The reliability coefficient of the
instrument was determined by using cronbach
alpha reliability method and 0.86 reliability
coefficient value was obtained. Fifty six copies
of the questionnaire were administered on the
respondents at various institutions while fifty
copies were collected back representing 89.28
percent return rate

Mean was employed for answering
research questions while null hypotheses were
tested using t-test, Any item with the mean
value of 3.50 or above was considered as
required or agreed, while any item with the
mean value less than 3.50 was considered as not
required or disagree. The null hypothesis of no
significant difference was accepted for any item




whose P- value was greater than 0.05, but
rejected for any item whose P-value was less
than 0.05.

Results

The results for the study were obtained
from the research questions answered and
hypotheses tested through data collected and
analyzed.

Research Question 1

What are the private partnership
functions required in managing instructional

Tables 1

delivery in the education
programme?

Hypothesis one

colleges of

There is no significant difference in the
mean responses of lecturers and
supervisors on the private partnership
functions required in  managing
instructional service delivery in the
colleges of education.

The data for answering research
question one and testing hypothesis one were
presented in Table 1

Mean Responses of the Subjects on the Private Partnership Functions Required in Instructional Management

of Technical Education Programmes

S/IN Functions Mean SD Sig. Remark, Ho
1 Provide modern facilities for teaching and learning 3.95 0.71 0.53  Required, NS
technical education programmes
2 Complement efforts of government in providing well 4.20 0.90 0.34  Required, NS
equipped classrooms for each section of technical
education programmes
3 Help in equipping technical education drawing studios 3.85 0.81 0.56  Required, NS
with modern facilities
4 Help in reviewing present contents of technical 3.80 0.90 0.33  Required, NS
education programmes to reflect modern techniques,
skills and knowledge needed in the industries
5 Help in maintaining machines and facilities when they 3.78 0.83 0.24  Required, NS
are bad
6 Providing resource persons to implement some of the 3.82 0.86 0.16  Required, NS
modern contents in technical education programmes
7 Granting teachers of technical education to visit 3.58 0.85 0.53  Required, NS
relevant industries for more knowledge and skills
about innovations
8 Donating technical books to implement technical 3.50 0.89 0.41  Required, NS
education programme
9 Help in developing manual for practical classes 3.63 0.81 0.56  Required, NS
10  Allowing students to visit industries frequently for the 3.53 0.73 0.22  Required, NS
purpose of equipping them with skills and attitudes
11  Donating mobiles such as lIpads, smart phones and 3.80 0.81 0.34  Required, NS
laptops to teachers for proper implementation of
technical education programme
12 Developing industries based instructional materials 3.78 7.00 0.26  Required, NS
13 Motivating students by awarding them scholarship 3.82 0.93 0.31  Required, NS
14 Help in conducting interview during staff selection and 3.56 0.81 0.34  Required, NS
employment
15  Help retraining staff of technical education 3.79 0.84 0.21  Required, NS
programmes
16  Setting up production units in each of the sections of 3.73 0.88 0.25  Required, NS

technical education
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Data in Table 1 reveal that 16 items had
their mean values ranged from 3.50 to 4.20 and
this shows that the mean value of each item was
above the cut-off point of 3.50, indicating that




15 private partnership functions were required
in instructional management of technical
education programmes for optimum service
delivery in the colleges of education. The Table
also showed that the standard deviations of the
items were within the range of 0.70 to 0.90; this
indicated that the respondents were not far from
the mean and one another in their responses.
The table indicated that all the items had their
P-values greater than 0.05. This indicated that
there was no significant difference in the mean
responses of lecturers and supervisors on the
Hypothesis two

There is no significant difference in

the mean responses of lecturers and

supervisors on the private partnership

functions required in administering

technical education staff and students
Tables 2

private partnership functions required in
instructional  management  of  technical
education programmes for optimum service
delivery in the colleges of education. Therefore,
the null hypothesis of no significant difference
was upheld for all the 15 private partnership
functions
Research Question 2

What private partnership functions are
required in administering technical education
staff and students?

The data for answering research
question two and for testing hypothesis two
were presented in Table 2

Mean Responses of the Subjects on the Private Partnership Functions required in Administering Technical

Education Programme Staff and Students

SIN Functions Mean SD Sig. Remark, Ho
1 Providing additional training for teachers of technical 3.51 0.84 0.53  Required, NS
education in the industries
2 Sponsoring staff to participate in programme outside 3.80 0.97 0.34  Required, NS
the country
3 Visit colleges of education to give professional talk 4.08 0.81 0.56  Required, NS
Help instilling disciplines in students and teachers 4.00 0.80 0.67  Required, NS
5 Educate students about the prospects in technical and 3.78 0.93 0.32  Required, NS
vocational education
6 Organize career competition for students of technical 3.82 0.86 0.21  Required, NS
education programmes
7 Participate in formulating policies that will benefit 3.58 0.85 0.33  Required, NS
students and teachers
8 Liase with school authority and government on best 3.55 0.91 041  Required, NS
way to improve teachers of technical education
9 Help in giving awards to outstanding staffs of 3.63 0.81 0.33  Required, NS
technical education
10  Provide conducive offices to staff of technical 3.53 0.86 0.34  Required, NS
education
11 Join school authority in provide special hostels for 4.21 0.82 0.21  Required, NS
students of technical education
12 Sponsor staff development programmes 3.54 0.92 0.12  Required, NS
13 Assist in discipline staff for professional misconducts 3.58 0.85 0.32  Required, NS
14 Promote discipline learning among students of 3.67 0.93 0.11  Required, NS
technical education
15  Help in taking decision on mishehave and disobedient 3.87 0.89 0.43  Required, NS
students and staff
Data in Table 2 reveal that 15 private point of 3.50, indicating that 15 private

partnership functions had their mean values
ranged from 3.51 to 4.21 and this shows that the
mean value of each item was above the cut-off
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partnership  functions were required for
administering technical education staff, and
students. The Table also showed that the




standard deviations of the items were within the
range of 0.82 to 0.93; this indicated that the
respondents were not far from the mean and one
another in their responses. The table indicated
that all the items had their P-values greater than
0.05. This indicated that there was no
significant difference in the mean responses of
lecturers and supervisors on the private
partnership functions required for administering
technical education staff and students.
Therefore, the null hypothesis of no significant
difference was upheld for all the 15 private
partnership functions

Research Question 3

Tables 3

What are the private partnership
functions required in financial management of
technical education programme in colleges of
education?

Hypothesis three

There is no significant difference in the
mean responses of lecturers and supervisors on
the private partnership functions required in
financial management of technical education
programme in colleges of education

The data for answering research question
three and for testing hypothesis three were
presented in Table 3

Mean Responses of the Subjects on the Private Partnership Functions Required in Financial Management of

Technical Education in Colleges of Education

SIN Functions Mean SD Sig. Remark, Ho
1 Establishing endowment fund by enabling bodies in 3.95 0.78 0.53  Required, NS
the society
2 Donating buses to schools 3.52 0.87 0.34  Required, NS
3 Funding technical education in colleges of education 3.82 0.81 0.56  Required, NS
from time to time
4 Ensuring that private sectors pay education tax 3.52 0.90 0.56  Required, NS
5 Giving financial supports to colleges of education 3.78 0.93 0.67  Required, NS
6 Providing infrastructure to schools for improving 4.00 0.86 0.32  Required, NS
technical education programme
7 Giving loans to staff when salaries are delay 3.58 0.85 0.26  Required, NS
8 Set up special packages such as excess work load 3.59 0.99 0.33  Required, NS
arrears for technical education staff
9 Paying salaries of security men in each schools 3.63 0.81 041  Required, NS
10  Partaking in decision on how funds are being spent on 3.57 0.78 0.33  Required, NS

capital projects in schools

Data in Table 3 reveal that 10 items had
their mean values ranged from 3.52 to 4.00 and
this shows that the mean value of each item was
above the cut-off point of 3.50, indicating that
all the 15 private partnership functions were
required in financial management of technical
education programme in colleges of education.
The Table also showed that the standard
deviations of the items were within the range of
0.78 to 0.90; this indicated that the respondents
were not far from the mean and one another in
their responses. The table further indicated that
all the items had their P-values greater than
0.05. This indicated that there was no
significant difference in the mean responses of
lecturers and supervisors on the private
partnership functions required in financial
management of technical education programme
in colleges of education. Therefore, the null
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hypothesis of no significant difference was
upheld for all the 15 partnership functions
Discussion of findings

The findings of this study in table 1-3
revealed that there are 41 private partnership
functions (15 in instructional management, 15
in staff and students of technical education
administration and 10 in financial management
of technical education programmes in colleges
of education) required for effective management
of technical education programmes of COE in
Lagos State. The findings were in agreement
with the findings of Bakare and Adesuyi (2015)
in a study on strategies required by technical
teachers for effective management of workshop
equipment in colleges of education in Lagos
State where it was found that ten planning
strategies, nine organizing strategies, ten
monitoring strategies, and ten coordinating
strategies were required by technical teachers




for effective management of workshop
equipment in colleges of education in Lagos
State. These findings were in agreement with
the opinion of Anthony (2004) who stated that
organizing strategy is the process of creating a
mechanism to put plans into action. These
findings were in agreement with the opinion of
Hugh (2008) who stated that monitoring
strategy is the process that ensures whether the
resources are obtained and used efficiently in
achieving the organizational objectives.
Edwards (2004) explained that monitoring
strategy involves establishing performance
standards and monitoring the output of tools
and equipment to ensure each tool and
equipments performance meets those standards

The findings of this study agreed with
the findings of Ogbuanya and Bakare (2009) in
a study on mechatronics skills required for
integration into electrical/electronic engineering
technology programme in polytechnics for
sustainable employment of graduates in
contemporary Nigeria. The findings revealed
that 16 mechatronics contents and 40
mechatronics  skills  were  required for
integration into electrical/electronic engineering
technology programme in polytechnics for
sustainable employment of graduates. The
findings of the study also agreed with the
findings of Oziegbunam, (2012) in a study on
strategies for effective management of electrical
/ electronic equipment in technical colleges in
Anambra State where it was found that nineteen
planning strategies, ten out of eleven organizing
strategies, fifteen coordinating strategies, ten
controlling strategies and fifteen evaluating
strategies were needed for the effective
management of electrical and electronic
equipment in technical colleges in Anambra
State. The findings of the above researchers in
their various research activities helped to
support the justification of the results of this
study on the partnership strategies for involving
private sectors in the management of technical
education programmes of colleges of education
in Lagos State.
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Conclusions

Based on the findings of the study, the
following conclusions were drawn:

It is obvious that the government is
incapable of managing technical education
programme due to the nature of the contents
and facilities involved. No significant
results have Dbeen seen despite the
government efforts in funding and financing
technical education programmes in various
institutions.  Graduates of  technical
education from various institutions are not
skilled and lack methodologies in
displaying knowledge and good attitudes to
work because of lack of modern facilities.
This study was now set up to identify
partnership strategies for involving private
sectors in the management of technical
education programmes of colleges of
education in Lagos State.

Recommendations

Based on the findings of the study, the
following recommendations were made:

All the private partnership functions
identified in this study should be used by
school administrators for involving private
sectors in managing technical education
programmes in schools and colleges.

Private sectors should be educated on both
direct and indirect benefits of partnering the
schools for managing technical and
vocational education programmes.
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Abstract

The study determined the drainage maintenance skills required by building technology graduates of
polytechnics. Three research questions guided the study. The study adopted descriptive survey design and
was carried out in Lagos State. The population for the study was 83 subjects comprised lecturers and
supervisors in building construction industries. There was no sampling because of their manageable size.
A 35-items structured questionnaire was used as instrument for data collection. The instrument was
validated by three experts. Cronbach alpha method was used to determine the reliability of the
instruments with a coefficient of 0.82. Eighty seven copies of the instrument were administered on the
respondents by the researchers and research assistants on one to one basis. After one week, 82 copies of
the questionnaire were retrieved and analyzed using mean to answer the research questions. The study
found out that 15 maintenance skills are required by graduates for maintenance of stream channel and
appurtenant, 10 facilities required by graduates of building technology for drainage maintenance and 10
safety skills are required by graduates of building technology for drainage maintenance.
Recommendation include that all the identified maintenance skills should be used to retraining building
construction graduates for effective performance. Relevant facilities should be made available either by
government or individuals for the implementation identified maintenance skills.

Keywords: stream channel, appurtenant, drainage, facilities, polytechnics

Introduction institution in Nigeria offering varieties of
technological/business diploma programmes at
Polytechnic is a non university National Diploma, Higher National Diploma
institution where various technological courses and Post Higher National Diploma levels that
and programmes are offered to equip students qualify holders for registration in their
with knowledge, skills and good attitudes for professional field. Some of the technological
employment and national development. The programmes/courses offer by polytechnics or
programmes of the polytechnics in Nigeria are  colleges of technology in the country include:
divided into two categories namely; national electrical/electronic  technology, mechanical,
diploma and higher national diploma civil and building technology.
programmes. Students who finished national
diploma programme or courses are awarded Building technology is one of the
national diploma certificates while those who technological courses in polytechnics where
successfully  completed Higher  National students are expected to acquire knowledge and
Diploma Programme are awarded Higher skills for paid or self employment after
National Diploma Certificates. According to graduation.  According to Agbaoku and
National Board for Technical Education Agbaoku (2014) graduate of
(NBTE) (2002), a polytechnic or college of technical/technology education is a person who
technology refers to any non university tertiary has received training in a recognised institution
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and is certified with award certificate of that
institution in any technical programme such as
automobile, electrical/ electronics, woodwork,
metal work and building. Overtime, students
who undertake study in building technology
programme were being taught architectural and
building designs. The course content for these
courses covers idea generation of design
concepts, blue print drawing of finished designs
and functionality of the spaces designed are
emphasised with aesthetics in the building
elevations. Moreover, site planning and
landscaping are not left out. These drawings are
translated into reality through construction by
the professional builders. But observing the
environment, it was noticed that the building
professionals are only concerned about the
building structure and not the environment as
the environment lack proper drainage network.
Moreover, maintenance of the existing drainage
is rather poor. This is due to the fact that the
students who have been undertaking a course of
study in building technology programme of
polytechnics with respect to Lagos State have
been taking lessons in building construction
without being taught drainage maintenance
skills or competencies. This is makes Graduates
of polytechnics to be deficient in drainage
maintenance. This is because drainage
maintenance skills have not been included in
the curriculum as one of the proficient skills
needed to perform well in the field of building
technology and maintenance. The general
purpose of the study was to determine the
drainage maintenance skills required by
building technology graduates of polytechnics
in Lagos State. Specifically, the study sought to:
1. Identify maintenance skills required by
graduates of building technology for

maintenance of stream channel and
appurtenant

2. ldentify facilities required by graduates of
building  technology  for  drainage
maintenance

3. ldentify safety skills required by graduates
of building technology for drainage

maintenance
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Research Questions

The following research questions guided the
study:

1 What are the maintenance skills required by
graduates of building technology for
maintenance of stream channel and
appurtenant?

2 What are the facilities required by graduates
of building technology for drainage
maintenance?

3 What are the safety skills required by
graduates of building technology for
drainage maintenance?

Hypotheses

The following null hypotheses were tested
at 0.05 level of significance:

1. There is no significant difference in the
mean responses of lecturers of building
technology in  polytechnics and
supervisors in building construction
industries on the maintenance skills
required by graduates of building
technology for maintenance of stream
channel and appurtenant

There is no significant difference in the
mean responses of lecturers of building
technology in  polytechnics and
supervisors in building construction
industries on the facilities required by
graduates of building technology for
drainage maintenance

There is no significant difference in the
mean responses of lecturers of building
technology in  polytechnics and
supervisors in building construction
industries on the safety skills required
by graduates of building technology for
drainage maintenance

Method
Design of the Study

This study employed descriptive survey
design. Adeyemo (2006) defined descriptive
survey design as a way of establishing opinion
on an issue of the day, attitude towards more
basic issues and facts about the people being
involved. It is used when facts are needed on a




particular issue. Descriptive survey design was
considered appropriate for the study since it
elicited information from lecturers and
supervisors of building industries on drainage
maintenance skills required for integration to
building technology programme of colleges of
education.

Area of the Study
The study was carried out in Lagos
State because Lagos State is presently

experiencing environmental drainage problems
as a mega city. The research work will enhance
the acquisition of skills which are needed to
correct the drainage system to foster a
conducive environment.
Population for the Study

The population for the study was 87
which comprised of Building Technology
Lecturers in Yaba College of Technology,
Lagos State Polytechnics, Federal College of
Education (Technical), Adeniran Ogunsanya
College of Education, and University of Lagos
and Supervisors of building Construction in
relevant industries in Lagos State
Sample and Sampling Techniques

The sample size for the study is 45
lecturers and 42 supervisors. All the Lecturers
were involved because of their limited number.
Purposive sampling technique was used to
select supervisors from registered construction
industries in Lagos State.
Instrument for Data Collection

A structured questionnaire was used as
the instrument for data collection. The
questionnaire contained 80 items and was
structured in line with research questions. The
questionnaire was divided into two; part | and
Il. Part 1 was to obtain personal information
from respondents, this part covers item 1-4 with
options and blank space to enable respondents
to complete as appropriate. Part Il contains
three sections A-C. Section A of the instrument
dealt with research question one, the section
covers items 1-15 to source for information on
maintenance skills in stream channel and
appurtenant required by graduates building
technology, section B dealt with research
question two, the section covers items 1-10 to
source for information on the facilities for
drainage maintenance while section C dealt
with research question three and the section
covers item 1-10, which was used to elicit
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information on safety skills required for
drainage maintenance. The respond options
attached to questionnaire items are as follows:
Strongly Required (SR)-5, Required (R)-4,
Undecided (UD)-3, Not Required (NR)-2, and
Strongly Not Required (SNR)-1 point.
Validation of the Instrument

The instrument was subjected to face
validation by three Lecturers in the Department
of Industrial Technical Education, University of
Nigeria, Nsukka. The experts were asked to
read the item statements one by one and their
suggestions were incorporated to the final draft
of the questionnaire.
Reliability of the Instrument

The reliability coefficient of the
instrument was determined by using Cronbach
alpha reliability method. Copies of the
structured questionnaire were administered on
10 Lecturers of Building Technology in tertiary
institutions and 10 Supervisors in the
Construction Industry in Ogun State and
Statistical Package for Social Sciences (SPSS
version 20) was used in computing the overall
reliability coefficient and 0.82 was obtained.
Method of Data Collection

Eighty seven copies of the questionnaire
were administered on the respondents at
different institutions and construction industries
with the help of three research assistants who
knew the terrain of the study area. These
research assistants were instructed on how the
copies of the questionnaire should be
administered on the respondents considered for
the study. Out of the three research assistants,
two were asked to administer copies of the
questionnaire on the Lecturers in different
institutions while the remaining one and the
researcher herself administered the remaining
copies of the questionnaire on the supervisors at
different Construction Industries. After a week,
82 copies of the administered instrument were
collected back from the respondents which
represents 93.75 percent return rate.
Method of Data Analysis

Mean were employed to answer the six
research questions. Null hypotheses were tested
using t-test. Decision on research questions, any
item with the mean value of 3.50 or above was
considered as required, while any item with the
mean value less than 3.50 was considered as not
required. Decision on hypothesis testing, the




null hypothesis of no significant difference was
accepted for any item whose P- value was
greater than 0.05, but it was rejected for any
item whose P-value was less than 0.05.

Results

Data for answering Research question 1
are presented in Table 1

Table 1: Mean Response of Lecturers and Supervisors on Maintenance Skills in Stream Channel and

Appurtenance required by Graduates of Building Technology in Lagos State

S/IN  Maintenance Skills in Stream channel and Mean S.D P- Remark Ho

appurtenance . values

1. Select relevant tools and materials for stream channel and 3.73 0.65 0.10 Required NS
appurtenance maintenance

2. Observe safety practice when maintaining stream channel and 3.70 0.70 0.43 Required NS
appurtenance

3 Inspect stream channel 3.61 0.72 0.33 Required NS

4 Identify bad pipes and channels 3.67 0.54 0.11 Required NS

5. Remove bad and obsolete pipes from the channel 3.81 0.77 0.13 Required NS

6. Remove cracked or corrosive pipes 3.64 0.65 0.32 Required NS

7 Design new stream channel 3.82 0.83 0.22 Required NS

8 Remove materials that lead to stream channel instability 3.61 0.69 0.17 Required NS

9 Identify appropriate materials and technology for maintenance of  3.80 0.77 016 Required NS
stream channel and appurtenance

10.  Select appropriate pipes to replace bad ones 3.93 0.75 0.23 Required NS

11 Replace bad pipes in the stream channel 3.62 0.62 0.21 Required NS

12.  Cut and remove grown trees in the stream channel 3.79 0.61 0.24 Required NS

13. Remove sediments and debris from stream channel 3.82 0.83 0.09 Required NS

14.  Use long rods to through blocked channel 3.64 0.68 0.18 Required NS

15.  Dredge stream channel periodically 3.68 0.69 Required NS

Data in Table 1 on Research question 1
reveal that fifteen maintenance skills in stream
channel and appurtenance had their means
ranged from 3.61 to 3.93. Each mean is above
the cut off point of 3.50 indicating that the
fifteen skills are required by graduates of
Building Technology of polytechnics for
maintenance stream channel and appurtenance
in Lagos State. The standard deviation values
for the fifteen maintenance skills in stream
channel and appurtenance range from 0.61 to
0.83 and were less than 1.96 that is 95%
confidence limit. This shows that the

respondents were not far from one another in
their responses and that their responses were not
far from the mean. The table also indicated that
the items had p-values greater than 0.05. This
shows that there was no significant difference in
the mean responses of lecturers of building
technology in polytechnics and supervisors in
building construction industries on the
maintenance skills required by graduates of
building technology for maintenance of stream
channel and appurtenant. Therefore, the
hypothesis of no significant difference was
upheld for the items

Data for answering Research question 2 are presented in Table 2
Table 2: Mean Response of Lecturers and Supervisors on the Facilities by Graduates of Building Technology

for Drainage Maintenance

SIN  Facilities required for Drainage Mean SD P- Remark, Ho

Maintenance values

1. Tools and equipment for demonstration activities 3.54 0.75 0.11 Required, NS

2. Workshop for practical work and demonstration 3.63 0.69 0.09 Required, NS

3. Marker board to explain processes in drainage 3.61  0.72 0.12 Required, NS
maintenance

4, Real objects to observe features and components of  3.82 0.64 0.15 Required, NS
drainage

5. Specimen to explain materials for drainage maintenance 3.59 0.68 0.21 Required, NS

6.  Visual aids to present steps of maintenance operations 3.82 0.63 0.19 Required, NS

7. Charts to transmit concepts of drainage maintenance 3.98 0.63 0.15 Required, NS

8. Means of transportation for field trip 3.66 0.67 0.16 Required, NS
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0. Models to be used as substitute for real objects/ features 3.51 0.68 0.21
10. Software packages to show quality of finished drainage  3.62 0.69 0.10

Required, NS
Required, NS

systems

Data presented in Table 2 on Research
question 2 reveal that ten facilities required for
drainage maintenance had their means ranged
from 3.51 to 3.82. Each mean is above the cut
off point of 3.50 indicating that ten facilities are
required for maintenance of drainage
maintenance in Lagos State. The standard
deviation values for the ten facilities for
drainage maintenance range from 0.64 to 0.75
and were less than 1.96 that is 95% confidence
limit. This shows that the respondents were not

far from one another in their responses and that
their responses were not far from the mean. The
table also indicated that the items had p-values
greater than 0.05. This shows that there was no
significant difference in the mean responses of
lecturers of building technology in polytechnics
and supervisors in building construction
industries on the facilities required by graduates
of  building technology for drainage
maintenance. Therefore, the hypothesis of no
significant difference was upheld for the items

Data for answering Research question 3 are presented in Table 3
Table 3: Mean Response of Lecturers and Supervisors on the Safety Skills required by Graduates of Building
Technology for Drainage Maintenance

SIN  Safety Skills Mean SD  P- Remark, Ho
values

1.  Apply appropriate tools for appropriate a given job 3.58 0.72 0.10 Required NS

2. Put on necessary safety gadgets during maintenance work 3.59 0.64 0.09 Required NS

3. Use standardized tools and equipment for maintenance of  3.54 0.81 0.12 Required NS
drainage

4, Observe safety rules as applicable to various tools and  3.73 0.62 0.45 Required NS
machines

5. Carry stock with optimum caution 3.85 0.68 0.21 Required NS

6. Design all drainage features for safety 3.69 0.76 0.15 Required NS

7. Remove all trash, debris and sediments from drainage inlet 3.77 0.82 0.26 Required NS

8. Check top concrete slab of drainage systems periodically 3.62 0.72 0.43 Required NS

9. Seek for assistance to lift heavy objects 3.90 0.79 0.17 Required NS

10. Construct road camps on the road for periodic and routine  3.82 0.68 0.21 Required NS
checks

Data in Table 3 on Research question
3 reveal that ten safety skills required for
drainage maintenance had their means ranged
from 3.54 to 3.90. Each mean is above the cut
off point of 3.50 indicating that ten safety skills
are required by graduates for drainage
maintenance. The standard deviation values for
the ten safety skills for drainage maintenance
range from 0.62 to 0.82 and were less than 1.96
that is 95% confidence limit. This shows that
the respondents were not far from one another
in their responses and that their responses were
not far from the mean. The table also indicated
that the items had p-values greater than 0.05.
There was no significant difference in the mean
responses of lecturers of building technology in
polytechnics and supervisors in building
construction industries on the safety skills
required by graduates of building technology
for drainage maintenance. Therefore, the

hypothesis of no significant difference was
upheld for the items

Discussion of Findings

The findings revealed 15 maintenance
skills in maintaining stream channel and
appurtenance, 10 facilities for drainage
maintenance and 10 safety skills required by
graduates for maintenance of drainages in
Lagos State. The findings are in agreement with
the study carried out by Omolola (2012) to
identify  supervisory  skills in  building
construction required by building technology
teachers in technical colleges in Ondo State. It
was found out that skills are essential to train
technical students for capacity building. The
findings of the study was also in consonance
with the finding of Ogbuanya and Bakare
(2014) who carried out a study on mechatronics
skills required for integration to
electrical/electronic  engineering technology




programme in Polytechnics for sustainable
employment of graduates in contemporary
Nigeria and found out that skills in any training
programme modifies the behaviour of students
or the trainees. Also, the findings agreed with
the opinion of Bakare (2014) who stated that
having knowledge place performance by
individual employee. The findings of this study
also agreed with the findings of Amoyedo
(2007) that skills are basic requirement for
employment of graduates essential. Also, the
findings agreed with the opinion of Ede, Miller
and Bakare (2010) who stated that there is need
to improve work skills of technical college
graduates for effective operations. The findings
of this study were in agreement with the
findings of Elesho (2014) that maintenance
skills are essential parts of the training
programme most especially when building the
capacities of individuals in technical area such
as Building technology.

Conclusion

The following conclusions were drawn
from the findings of the study:

The study identified the maintenance
skills in catch basin, culvert and roadside
ditches required by graduates of building
technology of technical colleges in Lagos State
in order for graduates to become better skilled
and exhibit greater professionalism.

Recommendations

Based on the findings of this study, the
following recommendations were made:

1. The identified maintenance skills should
be used to train building technology
graduates of polytechnics at various
skills acquisition centres

2. Workshops and seminars should be
organised by the polytechnics and other
professional bodies in building related
fields to train building technology
lecturers on the skills required for
drainage maintenance.

3. Curriculum planners and developers
should integrate maintenance skills in to
the curriculum of building technology
of polytechnics
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Abstract

This study was conducted to investigate the pedagogical practice improvement needs of electrical
installation teachers for effective teaching in technical colleges in Ogun State. The study adopted a
survey research design. The population for the study was 55, comprising 25 electrical installation
teachers and 30 electrical installation instructors. No sampling technique was used because the size of
the population was manageable. Three research questions were raised and 3 hypotheses formulated to
guide the study. The instrument used for data collection was a structured Electrical Installation Teachers’
Pedagogical Practice Improvement Needs Questionnaire (EITPPINQ). The instrument was subjected to
face validation by three experts. The reliability index revealed 0.90 by trial testing the instrument on five
electrical installation teachers and five electrical installation instructors of Government Technical
College outside the study area. Data collected were analyzed using mean and improvement need index
(INI) to answer the research questions while t-test was used in testing the hypotheses at 0.05 level of
significance. The findings indicated that electrical installation teachers need pedagogical practice
improvement for effective teaching of electrical installation trade. Based on the findings, ways for
competency improvement of electrical installation teachers were recommended which include organizing
of capacity building training on pedagogical practices for electrical installation teachers for improved
and quality instructional delivery across technical colleges in the state. It was also recommended that
further pedagogical skill training is required for electrical teachers in technical colleges on the use of
new and relevant technology facilities for training of students for relevance in 21* century work place.

Keywords: Pedagogical Practice, Electrical Installation, Teachers, Effective Teaching, Technical
Colleges

Introduction the classroom, can only be done professionally

The nature and dynamics of Technical by qualified and trained teachers. The teaching
Education call for best pedagogical practices for profession in Nigeria seems to accommodate
required skills to be acquired by its students. unqualified teachers who cannot bring about
The teaching and learning of trades or career effective teaching and learning process; this is
jobs like electrical installation among other constantly  linked with students’ poor
areas of Technical Education ought to be learnt performance in school and practice after
with the best teaching methods and practices for graduation (Famiwole & Okeke, 2013).
effective result. Teaching is a pedagogical Teaching task is so challenging that it surpasses
practice that can enhance skills and knowledge holding chalk, standing before students and
acquisition as well asgrowth and development giving out different kinds of instructions.
(Akinduyo, 2014). Teaching as an act of Effective teaching, which is an application of
guiding and imparting knowledge in and outside intellectual technique seems to be one important
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factor that can facilitate graduation of
competent and productive citizens as well as
overall national progress and development in
Nigeria.

Effective teaching is a process whereby
teacher successfully imparts knowledge and
skills to students. Ogbuanya (2010) viewed
effective teaching as the conscious and
deliberate attempts by teachers to impart
knowledge to students. The importance of
effective teaching is to enable the students
master the knowledge and skills imparted and
be able to apply it to solve practical problems of
life. Therefore, effective teaching is a successful
effort made by electrical installation teachers to
produce electrical installation graduates who
will be self-reliant and be able to practice
electrical installation trades after graduation.
Electrical installation teachers in technical
colleges need to be highly competent to be able
to produce self-reliant graduates in electrical
installation craft.

Technical colleges are regarded as the

principal vocational institutions in Nigeria
(Okoro, 2005). Technical colleges are
institutions  that provide secondary level

education in Technical Education (Amenger,
2013). Technical college programmes are
designed to last for three years and entrants are
drawn from the holders of Junior Secondary
School Certificate on evidence of possession of
technical aptitude and successfully passing of
entrance examination (Okorie, 2001). Technical
college programmes are run majorly to produce
craftsmen who will be self-reliant; this is the
reason for the inclusion of Students Industrial
Work Experience Scheme (SIWES) in the
programme to further equip the students
practically. The technical college education is
targeted toward producing graduates with
saleable skills, knowledge and attitude
necessary for effective employment and those
who would be able to function well in their
place of employment. In technical colleges,
technical teachers through theoretical and
practical teachings give training to students in
various trade areas which include woodwork,
metalwork, building and electrical/electronic
technology (Adeyemi & Uko-Aviomoh, 2004).
Electrical/electronic technology usually
referred to as electrical installation and
electronic trade is one of the trainings received
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in technical colleges under Technical Education
and its area of coverage includes; radio,
television and electronic work instruments
mechanism, domestic appliance repair, machine
and power engineering, electronics and
communication, instrumentation and control,

electrical  installation and  maintenance.
Electrical installation is one of the skilled
subjects taught in technical colleges that
requires competent teachers for effective

teaching. Francis (1985) hinted that electrical
installation in a building comprises various
kinds of electrical apparatuses fixed in position
ready for use together with the necessary
connecting wires and control gear. However,

Electrical Installation and Inspections Acts
(2004) explained that electrical installation
involves the wires, machinery, apparatus,

appliances, devices, material and equipment
used or intended for use by an individual or
group of people of an establishment. Thus,
electrical installation comprises connection,
installation, testing and inspection of electrical
systems for a variety of purposes (Ogbuanya,
2004, 2009).

The aim of electrical installation trade in
technical colleges is to provide students the
competency needed to install, operate, maintain
and repair electrically energized systems such
as residential, commercial and industrial
electrical wiring of D.C motors, A.C motors,
generator controls, electrical distribution panels
and instruction in the use of test equipment and
meters (National Business and Technical
Examination Board (NABTEB), 2007). The
curriculum of electrical installation craft in
Technical College comprises three modules
namely: domestic and industrial installation,
cable jointing and battery charging, winding of
electrical machines (NABTEB, 2007). In
essence, emphasis should be laid on the actual
job situation in the teaching of electrical
installation as a Vocational and Technical
Education-based subject. The nature and
dynamics of electrical installation trade in this
21% century call for best pedagogical approach
or applications in students training if the needed
results must be achieved (Obiekezie & Onyechi,
2010). However, Oranu (2003) posited that
most of the graduates roam the streets because
they acquire little or no practical skills during
their formal education training and that they




find it difficult to set up their own workshops.
Nwachukwu (2010) argued that employability
skills that are needed for the workplace and
self-establishment  are  lacking  because
Technical Education graduates most especially
at the technical college level are not well
prepared prior to entering the workforce.
Moreover, some of the few graduates that
succeeded in establishing their own workshops
cause more havoc to the faulty electrical and
electronic gadgets contracted to them for repair
and maintenance (Ogbuanya, Bakare & Igweh,
2009; Amenger, 2013). The poor career practice
exhibited by technical college graduates may be
as a result of failure of the teachers to
appropriately impart relevant saleable skills to
the students or deficiency of the teachers in
actual practical skills transmission based on
poor pedagogical practices which include
instructional planning and implementation.
Thus, electrical installation teachers require
regular pedagogical improvement practices for
effective teaching and training of the students.
Teaching for skill acquisition and self-
reliance has been the ultimate aim for
Electrical/Electronic technology and other
technology subjects in Technical Colleges in
Nigeria. Training to the extent of acquiring
adequate skill and subsequent self-reliance
requires a good teaching strategy capable of
facilitating development in thinking ability.
Hence, the teaching and learning of trades or
career jobs like electrical installation ought to
be carried out with best pedagogical practice
most especially teaching methods for effective
result. Correct pedagogical practice or approach
which includes effective instructional planning,
implementation and evaluation is required to
produce technical manpower required for
effective industrialization of a nation (Faraday,
Overton &  Cooper, 2011). Effective
pedagogical practice is largely linked with
students learning, skill acquisition and good
performance (Shen, Popink, Cui, & Fan,
2007;Amenger, 2013). Teachers are responsible
for instructional preparation and delivery with
quality  planning, implementation and
evaluation of scientific content that is
transmitted to the students (Wiles &Bondi,
2010; Obradovi¢, 2013). The level of students’
learning is majorly hinged on effective
pedagogical practices of the teachers
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(Obradovi¢, 2013). Thus, Obickezie and
Onyechi  (2010) agreed that electrical
installation graduates among others would be
key drivers toward industrialization iftrained
with appropriate pedagogical approach by
technical teachers.

In the time past and even recently
efforts have been made to update regularly the
knowledge and pedagogical skills of technical
teachers in the light of changes in technology
through workshops, seminars and conferences.
This is because despite the initial training of
teachers, electrical installation teachers seem to
be deficient in competency required for saleable
skills. Nwanoruo (2001) stated that a teacher
who is well trained at the beginning of a career
rapidly falls behind as a result of later
developments in his/her area of specialization,
unless such a teacher continues to receive
additional training. According to Asele (2008),
educational planners envisage that no matter the
efficiency of the pre-service training given to
teachers, there will be areas of inadequacies.
Manifestation of teachers’ deficiency in recent
technological advancement and applications
seems evident in the inability of technical
college teachers to produce graduates who can
be gainfully employed in industries or establish
personal workshop and practice electrical
installation trade without problems. Okoro
(2006) pointed out that objective of Technical
Education could only be justifiable, if the
products as individual (graduates) can perfectly
carry-out the skills learnt or operations by
themselves. Okoro (2006) further asserted that
such operations called for skill acquisition
which is based on teacher’s competency. The
assertion of Okoro (2006) corroborated the
opinion of Ogbuanya (2010) that effective
preparation of any caliber of students is
dependent on the quality of the teachers. In the
same vein, Federal Government of Nigeria
(FGN) (2004) believes that no education system
can rise above the quality of teachers in the
system. It is therefore necessary that areas
where electrical installation teachers need
improvement be investigated. This is the only
way such deficiencies can be known,
highlighted and taken care of so that teachers
can teach effectively and be able to produce
self-reliant graduates.




Statement of the Problem

Electrical installation being one of the
trades offered in technical colleges have diverse
job opportunities for technical college graduates
usually referred to as craftsmen. Electrical
installation curriculum provides opportunity for
acquisition of skills like domestic installation,
industrial installation, cable jointing, battery
charging and winding of electrical machines
among others which will enable graduates of
technical college to be both employable and
self-reliant. However, the graduates are weak in
practice of electrical installation trade. Most
technical graduates specializing in electrical and
electronics trade areas such as electrical
installation are unemployed and thereby roam
the streets because they acquire little or no
practical skills during the formal training. As a
result of poor skill acquisition, they find it
difficult to set up their own workshops. It
becomes evident that employability skills that
are needed for workplace and personal
establishment of the trade are lacking because
technical education graduates are not well
prepared prior to entering the workforce. The
lack of competence and adequate skills for
electrical installation practice displayed by
technical college graduates may result from
pedagogical deficiencies of the teachers in
imparting required relevant saleable skills to the
students during the training. The inevitable
consequences of student’s poor skill acquisition
which is most likely to be as a result of poor
pedagogical practices among the teachers will
be unemployment and increase in social vices
like theft, robbery, kidnapping, assassination
among many others. Hence, in order to
ascertain quality skill acquisition among the
students, improvement in electrical installation
teachers’ pedagogical practices becomes
imperative so as to drastically reduce deficiency
problem in imparting the required competencies
needed by the students to face the challenges of
the trade in the world of work.

Purpose of the Study
The general purpose of the study was to
investigate the pedagogical practice

improvement needs of electrical installation
teachers for effective teaching in technical
colleges in Ogun State, Nigeria. Specifically,
the study determines:
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1. pedagogical practice  improvement
needs of electrical installation teachers
for effective instructional planning.

pedagogical  practice  improvement
needs of electrical installation teachers
for effective instructional
implementation.

pedagogical  practice  improvement
needs of electrical installation teachers
for effective instructional evaluation.

Research Questions
The study answered the following research

questions:

1. What are the pedagogical practice
improvement needsof electrical
installation  teachers for effective
instructional planning?

2. What are the pedagogical practice
improvement needs of electrical
installation  teachers for effective
instructional implementation?

3. What are the pedagogical practice
improvement needs of electrical
installation  teachers for effective

instructional evaluation?

Hypotheses
The following null hypotheses were
tested at 0.05 level of significance:
1. There will be no significant difference

between the mean responses of
electrical installation teachers and
instructors on the pedagogical practice
improvement needs of electrical
installation  teachers of technical
colleges for effective instructional
planning

2. There will be no significant difference
between the mean responses of
electrical installation teachers and
instructors on the pedagogical practice
improvement needs of electrical
installation  teachers of technical
colleges for effective instructional
implementation

3. There will be no significant difference
between the mean responses of
electrical installation teachers and

instructors on the pedagogical practice




improvement needs of electrical
installation  teachers of technical
colleges for effective instructional
evaluation.

Method

Design of the Study

Survey research design was adopted for
the study. This design according to Nworgu
(2006) is aimed at collecting data on, and

describing in a systematic manner the
characteristics, features or facts about a given
population. This type of design uses
questionnaire to collect data from the
respondents. This design is considered
appropriate for this study as itsought opinion
ofrespondentson  areas  where electrical

installation teachers need pedagogical practice
improvement with a structured and validated
questionnaire.
Population for the study

The population for the study was
55electrical installation teachers and electrical
installation instructors from the seven technical
colleges offering electrical installation in Ogun
State. The information was obtained from the
Ministry  of  Education,  Science  and
Technology,Ogun State in 2016. The entire
population was used for the study because of
the manageable size.Hence, no sampling
technique was adopted in the study. The
populationof 55 comprised 25 Electrical
Installation  teachers and 30 Electrical
Installation instructors who are currently
teaching electrical installation trade in the seven
Technical ~ Colleges  offering  electrical
installation in Ogun State.
Instrument for Data Collection

The instrument for data collection was a
structured Electrical Installation Teachers’
Pedagogical Practice Improvement Needs
Questionnaire (EITPPINQ). The questionnaire
contains 29 items which are divided into four
sections. The first section comprised items
designed to obtain demographic information
from respondents; the second, third and fourth
parts consisted items designed to determine the
pedagogical practice improvement needs of
electrical installation teachers for -effective
instructional planning, implementation and
evaluation respectively in technical colleges in
Ogun State. The questionnaire was divided into
two categories of needed and performance. The
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needed category was assigned a five point
response scale of Very Highly Needed (VHN)
(4), highly needed(HN) (3), Moderately
needed(MN) (2), Slightly needed(SN) (1), and
Not needed(NN) (0), while the performance
category was assigned a five point response
scale of Very high performance (VHP) (4), high
performance(HP) (3), Moderate
Performance(MP) (2), Low Performance(LP)
(1), and No Performance (NP) (0). The
respondents completed the needed category of
the questionnaire by indicating the level at
which each item was needed and performance
category at the level to which they could
perform each item. The difference between the
needed mean and performance mean constituted
the gap for which competency improvement is
needed by the teacher.
Validation and Reliability of the Instrument

The instrument was face validated by
three experts from Industrial Technical
Education Department, University of Nigeria,
Nsukka. To determine the reliability of the
instrument, the instrument was pilot tested on
five Electrical Installation Teachers and five
Electrical  Installation  Instructors in a
Government Technical Collegethat is not part of
the study area but has the same demography
with the study area. Cronbach alpha (a) was
used to determine the internal consistency of the
instrument anda reliability index of 0.90 was
obtained.
Method of Data Collection and Analysis

The researchers and two other research
assistants administered and collected the
instrument by hand with 100% return rate. The
copies of the instrument retrieved were
analyzed using  weighted mean and
improvement needs index (INI) to answer the
three research questions. Decision for mean was
based on real limit of numbers thus: 3.50-4.00
(Very Highly Needed/Very High Performance),
2.50-3.49 (Highly Needed/High Performance),
1.50-2.49  (Moderately ~ Needed/Moderate
Performance), 0.50-1.49 (Slightly Needed/Low
Performance) and 0.00-0.49 (Not Needed/No
Performance). On the other hand, the three null
hypotheses were analyzed using inferential
statistics (t-test) at 0.05 significant level. The
calculated t-value was compared with the t-table
value in each of the cases. To take decision for
hypotheses, any item which t-calculated is less




than t-table, the hypothesis of no significant
difference was upheld at the probability of 0.05
level of significance, but where t-calculated is
greater than the t-table, the hypothesis of no
significant difference was rejected at 0.05 level
of significance and at appropriate degree of

RESULT

The data for answering research
questions are presented in tables 1 to 3. The
remark on each item either indicate IN —
Improvement Needed or INN- Improvement
Not Needed.

freedom.

Table 1: Performance Gap Analysis of the Mean Responses of Teachers and Instructors of Electrical
Installation on the Pedagogical Practice Improvement Needs of Electrical Installation Teachers for Effective
Instructional Planning  N=55

SIN  Pedagogical Practice for Effective Instructional Planning X N X, PG Remarks
Xn-XP
1 Identify the topic to be taught to the students from a module unit 272 314 -0.42 INN
2 Formulate specific objective for the lesson 3.60 2.89 0.71 IN
3 Determine the basic skills to expose students 3.74  2.89 0.85 IN
4 Identify the appropriate teaching aids for the topic 321 2.89 0.32 IN
5 Select content of instruction from a module unit 2.98 3.05 -0.07 INN
6 Arrange selected instructional content logically and sequentially 331 3.09 0.22 IN
7 Identify appropriate method for content delivery 3.45 3.18 0.27 IN
8 Develop the lesson for instruction in line with the objectives 3.22 296 0.26 IN
9 Determine relevant evaluation strategies that will lead to achievement
of the objectives

3.39 290 0.49 IN

10  Identify appropriate records to be kept on instruction and evaluation 3.05 343 -0.38 INN

Table 1 revealed that 7 out of 10
pedagogical practice items for effective
instructional planning had performance gap
values ranging from 0.22 to 0.85 and were

competency items had negative performance
gap of -0.42, -0.07 and -0.38 which is an
indication that improvement is not needed by
electrical installation teachers in the 3

positive; this is an indication that electrical
installation teachers need improvement in 7
pedagogical practices for effective instructional

competency items. Hence, electrical installation
teachers need improvement in morepedagogical
practices for effective instructional planning.

planning. The table revealed that3out of 10

Table 2: Performance Gap Analysis of the Mean Responses of Teachers and Instructors of Electrical
Installation on the Pedagogical Practice Improvement Needs of Electrical Installation Teachers for Effective
Instructional Implementation N=55

SIN  Pedagogical Practice for Effective Instructional X N X, _ PG Remarks
Implementation Xn-XP

11  Introduce the lesson topic. 281 354 -0.73 INN

12 Present the objectives of the lesson 294 3.60 -0.66 INN

13 Intimate students with evaluation strategy to be used for the lesson 341 3.03 0.38 IN
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14 Deliver the lesson content logically and sequentially using the
selected teaching aids at appropriate time
3.60 3.10 0.50 IN
15 Organise practical as demanded by the topic either in group or
individually
323 290 0.33 IN
16  Involve students in the lesson through activities 294 314 -0.20 INN
17  Supervise students’ activities 334 280 0.54 IN
18  Respond to students’ questions appropriately 350 2.96 0.54 IN
19  Assign students’ projects to related instructional activities 323 278 0.45 IN
20  Collect students/assignment for assessment 2.89 356 -0.67 INN
Table 2 reveals that 6 out of 10 10 items had negative performance gap of -
pedagogical practice items for effective 0.73, -0.66, -0.20 and -0.67 which is an

instructional implementation had performance
gap values ranging from 0.33 to 0.54 and were
positive; this is an indication that electrical
installation teachers need improvement in 6
pedagogical practices for effective instructional
implementation. The table shows that 4 out of

indication that improvement is not needed by
electrical installation teachers in the 4
competency items. Hence, electrical installation
teachers need improvement in more pedagogical
practicesfor effective instructional
implementation.

Table 3: Performance Gap Analysis of the Mean Responses of Teachers and Instructors of Electrical
Installation on the Pedagogical Practice Improvement Needs of Electrical Installation Teachers for Effective

Instructional Evaluation N=55

SIN  Pedagogical Practice for Effective Instructional Evaluation — x N X, _ PG Remarks
Xn-XP
21  Specify the instructional objectives to be assessed 3.47 3.00 0.47 IN
22 Select assessment techniques to be used in order to achieve the
objectives
3.10 3.05 0.05 IN
23 Administer the test 2.83 359 -0.76 INN
24 Observe and supervise the students performing the test independently  2.80 3.59 -0.79 INN
25  Asses the learner’s performance 361 252 1.09 IN
26  Assign grade to evaluate students’ performance 2.96 3.48 -0.52 INN
27  Record students marks and grades in report sheet 252 3.60 -1.08 INN
28  Provide justified feedback to students on their performance in the
test/task
350 2.96 0.54 IN
29  Revise the test with the students 336 3.16 0.20 IN

Table 3 revealed that 5 out of 9 pedagogical
practice items for effective instructional
evaluation had performance gap values ranging
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from 0.05 to 1.09 and were positive; this is an
indication that electrical installation teachers
need improvement in 5 pedagogical practices




for effective instructional evaluation. The table
revealed that 4 out of 9 competency items had
negative performance gap of -0.76, -0.79, -0.52
and -1.08 which is an indication that
improvement is not needed by electrical
installation teachers in the 4 competency items.
Hence, electrical installation teachers need

improvement in more pedagogical practices for
effective instructional evaluation.
Testing of Hypotheses

The data for testing hypotheses 1 to 3
are presented in tables 4 to 6. The remark on
each item either indicate S= Significant or NS =
Not Significant

Table 4: t-test Analysis of the Mean Responses of Teachers and Instructors of Electrical Installation on the
Pedagogical Practice Improvements Needs of Electrical Installation Teachers for Effective Instructional

Planning N; =25; N,=30
S/IN Pedagogical Practice for Effective Instructional
Planning Remark
X, S4 X, S% t-cal s
1 Identify the topic to be taught to the students from a module 3.36 086 296 115 0.0 NS
unit
2 Formulate specific objective for the lesson 272 102 270 102 007 NS
3 Determine the basic skills to expose students 284 098 266 088 068 NS
4 Identify the appropriate teaching aids for the topic 304 101 3.00 105 014 NS
5 Select content of instruction from a module unit 320 086 293 101 036 NS
6 Arrange selected instructional content logically and 288 112 276 104 038 NS
sequentially
7 Identify appropriate method for content delivery 288 105 283 101 0.6 NS
8 Develop the lesson for instruction in line with the objectives 292 095 293 104 004 NS
9 Determine relevant evaluation strategies that will lead to 276 1.09 300 105 018 NS
achievement of the objectives
10  Identify appropriate records to be kept on instruction and 260 104 310 099 0.18 NS

evaluation

Other abbreviations include the following:
N; = Number of Electrical Installation Teachers

N,= Number of Electrical Installation
Instructors
S,2 = Variance of Teachers of Electrical
Installation
S,2 = Variance of Instructors of Electrical
Installation

X1 = Mean of Teachers of Electrical Installation
X; = Mean of Instructors of Electrical
Installation
Df =53
p =0.05
t-tab= 1.68

Table 4 revealed that each of the ten
pedagogical practices for effective instructional
planning had their calculated t-values ranged
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from 0.04 to 0.68 which were less than t-table
value of 1.68 at 0.05 level of significance and at
53 degree of freedom (df). This indicated that
there was no significant difference between the
mean responses of teachers and instructors of
electrical installation on the pedagogical
practice improvements needs of electrical
installation teachers of technical colleges for
effective instructional planning. Therefore, the
null hypothesis of no significant difference
between the mean responses of teachers and
instructors of electrical installation on the
pedagogical practice improvements need of
electrical installation teachers of technical
colleges for effective instructional planning was
upheld.




Table 5: t-test Analysis of the Mean Responses of Teachers and Instructors of Electrical Installation on the
Pedagogical Practice Improvements Needs of Electrical Installation Teachers for Effective Instructional

Implementation N; = 25; N,=30
S/N  Pedagogical Practice for Effective Instructional
Implementation Remark
X1 821 Xo 522 t-cal S
11 Introduce the lesson topic. 3.60 057 350 0.97 045 NS
12 Present the objectives of the lesson 3.72 045 350 0.86 0.14 NS
13 Intimate students with evaluation strategy to be used for the 292 107 310 099 044 NS
lesson
14 Deliver the lesson content logically and sequentially using the 256 091 2.8 098 057 NS
selected teaching aids at appropriate time
15  Organize practical as demanded by the topic either in group or 3.28° 098 320 092 031 NS
individually
16 Involve student in the lesson through activities 316 085 313 073 0.2 NS
17  Supervise students’ activities 316 085 350 073 015 NS
18  Ask and respond to students’ questions appropriately 35 058 310 102 028 NS
19  Assign students’ projects to related instructional activities 316 085 330 065 019 NS
20  Check or collect students/assignment for assessment 272 110 316 091 024 NS
Table 5 revealedthat each of the ten effective instructional implementation.

pedagogical practicesfor effective instructional
implementation had their calculated t- values
ranged from 0.12 to 0.57 which were less than
t-table value of 1.68 at 0.05 level of significance
and at 53 degree of freedom (df). This indicated
that there was no significant difference between
the mean responses of teachers and instructors
of electrical installation on the pedagogical
practice improvements needs of electrical
installation teachers of technical colleges for

Therefore, the null hypothesis of no significant
difference between the mean responses of
teachers and instructors of electrical installation
on the pedagogical practice improvement need
of electrical installation teachers of technical
colleges for effective instructional
implementation was upheld.

Table 6: t-test Analysis of the Mean Responses of Teachers and Instructors of Electrical Installation on the
Pedagogical Practice Improvements Needs of Electrical Installation Teachers for Effective Instructional

Evaluation N; = 25; N,=30
S/IN  Pedagogical Practice for Effective Instructional
Evaluation
X, S% X, S% t-cal Remarks
21  Specify the instructional objectives to be assessed 356 058 340 077 0.8 NS
22 Select assessment techniques to be used in order to 296 093 323 077 011 NS
achieve the objectives
23 Administer the test 276 083 300 087 039 NS
24 Observe and supervise the students performing the test 2.68 090 3.06 0094 0.54 NS

independently
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25  Asses the learner’ performance 260 091 263 085 0.14 NS
26 Assign the grade to evaluate students’ performance 280 108 313 08 027 NS
27  Record students marks and grades in report sheet 252 112 266 115 047 NS
28  Provide justified feedback to students on their 288 083 310 080 0.19 NS
performance in the test/task
29 Revise the test with the students 304 o088 326 08 029 NS
Table 5 revealed that each of the nine projects to related instructional activities,

pedagogical practices for effective instructional
evaluation had their calculated t- values ranged
from 0.11 to 0.54 which were less than t-table
value of 1.68 at 0.05 level of significance and at
53 degree of freedom (df). This indicated that
there was no significant difference between the
mean responses of teachers and instructors of
electrical installation on the pedagogical
practice improvement need of electrical
installation teachers of technical colleges for
effective instructional evaluation. Therefore, the
null hypothesis of no significant difference
between the mean responses of electrical
installation teachers and the instructors on the
pedagogical practice improvement need of
electrical installation teachers of technical
colleges for effective instructional evaluation
was upheld.
Discussion

The overall findings of this study
revealed18pedagogical practices in  which
electrical installation teachers and instructors of
technical colleges need improvement for
effective instructional planning, implementation
and evaluation. These pedagogical practices
include to formulate specific objective for the
lesson, determine the basic skills to expose
students, identify the appropriate teaching aids
for the topic, arrange selected instructional
content logically and sequentially, identify,
appropriate  method for content delivery,
develop the lesson for instruction in line with
the objectives, determine relevant evaluation
strategies that will lead to achievement of the
objectives, intimate students with evaluation
strategy to be used for the lesson, deliver the
lesson content logically and sequentially using
the selected teaching aids at appropriate time,
organise practical as demanded by the topic

either in group or individually, supervise
students’ activities, ask and respond to students’
questions  appropriately, assign  students’
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specify the instructional objectives to be
assessed, select assessment techniques to be
used in order to achieve the objectives, asses the
learner’ performance, provide justified feedback
to students on their performance in the test/task
and revise the test with the students. These
findings are in consonance with the opinion of
Knowles (2000) who established that
development of lessons for instruction in line
with the objectives determines lesson outcome.
This finding also established the view of Ani,
Olaitan, Akubilo and Amadi (1989) and
Ogbuanya (2010) who affirmed that only
competent teachers can provide effective
teaching which is a conscious and deliberate
attempt to impart knowledge to the students.
There was no significant difference
between the mean responses of teachers and
instructors of electrical installation on the
pedagogical practice improvement needs of
electrical installation teachers of technical
colleges for effective instructional planning,
implementation and evaluation. The implication
of the findings is that experience of teachers and
instructors did not significantly influence their
opinions on each competency items in
pedagogy.This finding validate the opinion of
Obiekezie and Onyechi (2010) who opined that
the nature and dynamics of electrical
installation trade in this 21 century call for best
pedagogical approach or applications in the
students training if the needed results must be
achieved which places demand on regular
teachers competency improvement exercises.
The finding also agrees with the view of
Obiekezie and Onyechi (2010) who established
that improved and best pedagogical practices by
electrical installation teachers would produce
electrical installation graduates among others
who would be key drivers toward
industrialization. However, Ogbuanya (2010) in
support of the findings explained that effective




preparation of any caliber of students is
dependent on the quality of the teachers. This
assertion laid credence to the view of the
Federal Government of Nigeria (FGN) (2004)
who pointed out that no education system can
rise above the quality of teachers in the system.
Conclusion

The study based on its findings
concludes that there are gaps in the pedagogical
practices viz-a-viz: instructional planning,
implementation and evaluation exhibited by
teachers and instructors in electrical installation
trade programme offered in the technical
colleges. Therefore, electrical installation
teachers may not be able to train competent,
skilled and self-reliant graduates in domestic

installation,  industrial installation, cable
jointing, battery charging and winding of
electrical machines as expected except

appropriate training is provided to improve the
pedagogical practices of the teachers and
instructors required for effective instructional
planning, implementation and evaluation.
Recommendations

Based on the findings of the study, the
following recommendations were made:

1. Capacity  building training on
pedagogical  practices should be
organized for electrical installation
teachers in order to improve their
quality of instructional delivery across
technical colleges in the state.

Further pedagogical skill trainings on
use of new and relevant technology
facilities should be made compulsory
for electrical installation teachers in
technical colleges for training of
students for relevance in 21% century
work place.

Electrical installation teachers and
instructors should be motivated through
awards of scholarships for higher
degrees.

All the technical teachers who have not
gotten teaching qualification should be
encouraged to pursue Postgraduate
Diploma in Education (PGDE) or
Postgraduate Diploma in Technical
Education (PGDTE).
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Abstract

The study determined the core contents in anti-lock braking system of modern vehicles for re-training of
motor vehicle mechanic work graduates in Lagos State. Three research questions guided the study while
the three null hypotheses formulated were tested at 0.05 level of significance. A descriptive survey design
was employed for the study. The population for the study comprised 204 supervisors in 68 registered
automobile maintenance industries in Lagos State. A structured questionnaire item was used for
collecting data from the respondents. The instrument was validated by three experts. Cronbach alpha
reliability method was employed to determine the internal consistency of the questionnaire items and 0.82
was obtained as the reliability coefficient. Mean was used for answering research questions while t-test
was used to test the hypotheses of no significant difference at 0.05 levels of significance and 183 degree
of freedom. It was found out that all the thirteen competencies in servicing, twenty four competencies in
repairing anti-lock braking system and ten safety competencies identified were required by graduates of
MVMW for maintaining anti-lock braking system. Recommendations include that all the contents or
competencies identified in the study should be used to retrain the graduates of MVMW. It was also
recommended that experts and specialists in ABS maintenance should be employed to train the graduates
of MVMW at skill acquisition centres

Introduction modules for easy assimilation by learners.
Technical colleges are secondary These components include: engine
institutions where individuals are trained to maintenance, suspension, auto electricity and
acquire skills knowledge and attitudes required transmission reconditioning work, major engine
for either self or paid employment. Technical repair works, service station mechanic, steering
colleges offer varieties of technical and and braking system.
vocational trades to include motor vehicle
mechanic work (MVMW). Olayinka (2009) A brake is a mechanical device which
stated that MVMW is designed to produce inhibits motion, slowing or stopping a moving
competent auto mechanics craftsmen for  object or preventing its motion. A vehicle brake
Nigeria technological and industrial therefore is a device used to slow down a
development. The aim of motor vehicle vehicle by converting its Kkinetic energy into
mechanic work according to National Board for ~ heat energy. Various types of vehicle brakes
Technical Education (NBTE) (2004) is to give include disc brakes, drum brakes, emergency
training and impart the necessary skills leading brakes, air brakes, vacuum brake and anti lock
to the production of craftsmen, technicians and braking system is the most recent one found in
other skilled personnel who will be enterprising modern vehicles. Heibing (2011) defined anti-
and self-reliant. The graduates of MVMW are lock braking system (ABS) as an automobile
called auto mechanic craftsmen and are safety system that allows the wheels on a motor
expected to acquire necessary skills to test, vehicle to maintain tractive contact with the
diagnose, service and completely repair any road surface according to driver inputs while
fault on the motor vehicle to the manufacturers’ braking, preventing the wheels from locking up
specification. Fadairo (2015) stated that the (ceasing rotation) and avoiding uncontrolled
components of MVMW are arranged in skidding. Reynold (2006) stated that ABS is an

121


http://en.wikipedia.org/wiki/Machine
http://en.wikipedia.org/wiki/Vehicle
http://en.wikipedia.org/wiki/Kinetic_energy
http://en.wikipedia.org/wiki/Automobile_safety
http://en.wikipedia.org/wiki/Automobile_safety
http://en.wikipedia.org/wiki/Automobile_safety
http://en.wikipedia.org/wiki/Wheel
http://en.wikipedia.org/wiki/Motor_vehicle
http://en.wikipedia.org/wiki/Motor_vehicle
http://en.wikipedia.org/wiki/Motor_vehicle
http://en.wikipedia.org/wiki/Traction_%28engineering%29
http://en.wikipedia.org/wiki/Brake

automated system that uses the principles of
threshold braking and cadence braking which
were practiced by skillful drivers with previous
generation braking systems. Anti lock braking
system does this at a much faster rate and with
better control than a driver could manage.

Typically ABS includes a central
electronic control unit (ECU), four wheel speed
sensors, and at least two hydraulic valves within
the brake hydraulics (Gerald, 1994). The ECU
constantly monitors the rotational speed of each
wheel; if it detects a wheel rotating significantly
slower than the others, a condition indicative of
impending wheel lock, it actuates the valves to
reduce hydraulic pressure to the brake at the
affected wheel, thus reducing the braking force
on that wheel; the wheel then turns faster.
KI4CY (2003) explained that anti-lock braking
systems use different schemes depending on the
type of brakes in use. They can be differentiated
by the number of channels: that is, how many
valves that are individually controlled and the
number of speed sensors. The schemes
according to Heibing (2011) include four-
channel, four-sensor ABS; three-channel, four-
sensor ABS; three-channel, three-sensor ABS;
two-channel, four sensor ABS and one-channel,
one-sensor ABS. Anti-lock braking system in
cars and most multi-purpose vehicles (MPV’s)
and pick-up trucks works on all four wheels.
This promotes directional stability and allows
steering while maximizing braking. ABS uses
wheel speed sensors to determine if one or more
wheels are trying to lock up during braking
(Omkar Phatak, 2011). If a wheel tries to lock
up, a series of hydraulic valves limit or reduce
the braking on that wheel. This prevents
skidding and allows driver to maintain steering
control.

There are four main components of
ABS: speed sensors, valves, a pump, and a
controller (Sam, 2013). A speed sensor is used
to determine the acceleration or deceleration of
the wheel. These sensors use a magnet and a
coil of wire to generate a signal. There is a
valve also in the brake line of each brake
controlled by the ABS. On some systems, the
valve has three positions: In position one, the
valve is open; pressure from the master cylinder
is passed right through to the brake. In position
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two, the valve blocks the line, isolating that
brake from the master cylinder. This prevents
the pressure from rising further should the
driver push the brake pedal harder. In position
three, the valve releases some of the pressure
from the brake. Club (2013) explained that the
majority of problems with the valve system
occur due to clogged valves. The pump in the
ABS according to WiseGeek (2013) is used to
restore the pressure to the hydraulic brakes after
the valves have released it. The controller is an
ECU type unit in the car which receives
information from each individual wheel speed
sensor, in turn if a wheel loses traction the
signal is sent to the controller (Sam, 2013), the
controller will then limit the brake force (EBD)
and activate the ABS modulator which actuates
the braking valves on and off.

Computer-controlled anti-lock braking
system (ABS) is an important safety feature
which is equipped on most new vehicles (Nice,
2000). When brakes are applied suddenly, ABS
prevents the wheels from locking up and the
tires from skidding. The system monitors the
speed of each wheel and automatically pulses
the brake pressure on and off rapidly on any
wheels where skidding is detected (Club, 2013).
This is beneficial for driving on wet and
slippery roads. ABS works with the service
brakes to decrease stopping distance and
increase control and stability of the vehicle
during hard braking but still create some
maintenance problems for the owners of cars in
Lagos State where modern cars are mostly used
(Reynold, 2006). The ABS is a complex and
sophisticated unit of motor vehicle and this
makes it so difficult for road side mechanic to
maintain. The modern car owners hardly locate
efficient automobile craftsmen who can service
and repair mal-functional ABS. The qualified
automobile maintenance industries who can
handle anti-lock braking systems are few in
number compare to number of vehicles in
Lagos State. The maintenance of ABS in these
maintenance industries is very expensive and
most of the car owners could not afford it. The
road side automobile technicians who claim to
be skilled in ABS maintenance mostly cause
more damage to ABS in modern cars contracted
to them. In order to provide solution to these
problems and to expand the chance of



http://en.wikipedia.org/wiki/Threshold_braking
http://en.wikipedia.org/wiki/Cadence_braking
http://en.wikipedia.org/wiki/Electronic_control_unit
http://en.wikipedia.org/wiki/Wheel_speed_sensor
http://en.wikipedia.org/wiki/Wheel_speed_sensor
http://en.wikipedia.org/wiki/Wheel_speed_sensor
http://en.wikipedia.org/wiki/Hydraulic_brake
http://en.wikipedia.org/wiki/Rotational_speed
http://en.wikipedia.org/wiki/Speed_sensors
http://en.wikipedia.org/wiki/Valves
http://en.wikipedia.org/wiki/Pump
http://en.wikipedia.org/wiki/Controller
http://en.wikipedia.org/wiki/Electronic_control_unit

employment of individuals who graduated from
technical colleges without jobs, there is need to
develop maintenance contents in anti-lock
braking systems. Maintenance contents are the
skills, knowledge, and attitudes or competencies
required for effective servicing and repairing of
anti locking braking system. Possession of
maintenance abilities will enable motor vehicle
mechanic work graduates to set up their
workshops and maintain all kinds of ABS on
various  vehicles.  These  abilities or
competencies therefore could be used to retrain
the graduates because ABS is a recent
technology and the curriculum of technical
colleges does not specify the teaching of ABS
to students. The general purpose of the study
was to determine the core contents in anti-lock
braking system of modern vehicles for re-
training motor vehicle mechanic work graduates
in Lagos State. Specifically the study sought to
achieve the following:

1. Identify the core skills required by
graduates of MVMW for servicing anti-
lock braking system

2. ldentify the core skills required by
graduates of MVMW for repairing anti-
lock braking system

3. ldentify the Safety skills required by

graduates of MVMW when maintaining
anti-lock braking system

Research Questions

The following research questions guided
the study:

1. What are the core skills required by
graduates of MVMW for servicing anti-
lock braking system?

2. What are the core skills required by
graduates of MVMW for repairing anti-
lock braking system?

3. What are the safety skills required by
graduates of MVMW when maintaining
anti-lock braking system?

Hypotheses

The following hypotheses were tested at
0.05 level of significance:
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HO,: There is no significant difference in the
mean ratings of responses of the
experienced and less experienced
supervisors in automobile maintenance
industries on core skills required by
graduates of MVMW for servicing anti-

lock braking system

HO,:  There is no significant difference in the
mean ratings of responses of the
experienced and less experienced
supervisors in automobile maintenance
industries on core skills required by
graduates of MVMW for repairing anti-

lock braking system

HO3:  There is no significant difference in the
mean ratings of responses of the
experienced and less experienced
supervisors in automobile maintenance
industries on safety skills required by
graduates of MVMW when maintaining

anti-lock braking system
Method

Survey research design was employed
for this study. Osuala (2005) stated that survey
research focuses on people and their opinions,
attitudes, motivations and behavior. The survey
research design is appropriate for this study
because it aims at the determination of core
skills required by graduates of motor vehicle
mechanic work for maintaining anti-lock
braking system of modern cars in Lagos State.

The study was carried out in Lagos
State, which is an industrialized State and one
of the States with highest number of modern car
owners with high rate of unemployed graduates
of motor vehicle mechanic work who migrated
from other parts of the country. The population
for the study was 204 experienced and less
experienced supervisors in 68 Registered
Automobile Maintenance Industries in Lagos
State. There was no sampling because of the
manageable size of the population. A structured
questionnaire made up of 40 items was
developed for collecting data in accordance
with the research questions. The instrument was
in three sections A-C. Section A of the
instrument was for collecting data on
competencies required by graduates of MVMW




for servicing anti-lock braking system, section
B was for collecting data on competencies
required by graduates of MVMW for servicing
anti-lock braking system while section C was
prepared to collect data on safety competencies
required by graduates of MVMW when
maintaining anti-lock braking system. Each
questionnaire item was assigned a five point
response scale of highly required, required,
undecided, slightly required and not required
with values of 5, 4, 3, 2 and 1.

Three Lecturers in the Department of
Industrial Technical Education, University of
Nigeria Nsukka validated the instrument for the
data collection. The internal consistency of the
questionnaire items was determined using
Cronbach alpha technique and a reliability
coefficient of 0.82 was obtained. The 204
copies of the questionnaire were administered
on respondents with the help of three research
assistants who understand the terrain of study
area. One hundred and eighty five out of 204
copies of the questionnaire administered were
retrieved representing 90.68 percent return.

The data collected were analyzed using
mean for answering the research questions and
the t-test was employed for testing the null
hypotheses at probability level of 0.05 and 183
degree of freedom. An item with a mean rating
of 3.50 or above was regarded as agree while
any item with the mean rating below 3.50 was
regarded as disagree. In taking decision on the
hypotheses tested, the hypotheses of no
significant difference was accepted where the P-
value is greater than 0.05 levels and this
indicated that there was no significant
difference in the mean ratings of the responses
of the two groups of respondents on that item. If
the p-value is less than 0.05 levels, this
indicated that the hypothesis of no significant
difference in the mean ratings of the responses
of the two groups of respondents was rejected
for that item.

Results

The results for the study were obtained
from the research questions answered through
data collected and analyzed.

Table 1: P-Values and Mean Ratings of the Responses of Supervisors on Core Contents required by
Graduates of MVMW for Servicing Anti-lock Braking System

resistance values on various pins and sensors
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SIN Competency Items X SD P- Remarks, Ho
value

1 Identify the needed materials for servicing of  3.72 0.73 0.33  Required, NS
ABS

2  Remove the wheels in order to clean the 3.50 0.61 091  Required, NS
brakes

3 Manually clean the brakes on the car 381 053 0.53  Required, NS

4 Replace the brake fluid as often as 3.72 0.62 0.59  Required, NS
recommended by your vehicle's owner's
manual

5 Recalibrate the speed sensors 357 078 056 Required, NS

6  Top the brake fluid container as recommended  3.62 0.63 0.62  Required, NS
by the manufacturers

7 Change the brake lining if bad 3.61 0.70 0.72 Required, NS

8 Check the positions of the brake sensors 356 082 078 Required, NS

9  Check the lines of the ABS for leakages and  3.69 0.69 0.71  Required, NS
functionality

10 Identify the causes of ABS delay for 3.68 0.80 0.44  Required, NS
rectification

11 Check the service manual for the voltage and 3.55 0.78 0.43 Required, NS




12 Consult the service manual for a chart of specific  3.76 0.88 0.21  Required, NS
values of components

Table 1 revealed that all the 12 core significant difference in the mean ratings of
items had their mean values ranged from 3.50 to responses of the experienced and less
3.81 which were above the cutoff point of 3.50. experienced  supervisors in  automobile
This indicated that all the 12 competencies were maintenance industries on  competencies
required by graduates of MVMW for servicing required by graduates of MVMW for servicing
anti-lock braking system. Data presented in anti-lock braking system. Therefore, the null
Table 1 also showed that all the core skills had hypothesis of no significant different was
their P-values ranged from 0.21 to 0.91 and upheld for the 12 core skills required by
were greater than 0.05 at 183 degree of  graduates of MVMW for servicing anti-lock
freedom. This indicated that there was no braking system.

Table 2
P-Values and Mean Ratings of the Responses of Supervisors on Core Contents required by Graduates of
MVMW for Repairing Anti-lock Braking System

SIN Competency Items X SD P- Remarks, Ho
values

1 Select appropriate tools and other materials for  3.61 0.76 0.23  Required, NS
ABS repair

2 Select a set of front and rear brakes pads and  3.56 0.81 0.41  Required, NS
linings and 4 support jacks

3 Pump the brakes 24 to 40 times while the key isin  3.78 0.72 0.33  Require, NS
the off position to relieve the ABS system of any
build up pressure

Use the floor jack to hoist the car 3.59 0.63 0.09  Required, NS

5 Place the support stands on the metal frames on  3.60 0.87 0.12  Required, NS
both sides

Remove the tire and to reveal the rotor and caliper 3.74 0.66 0.59  Required, NS

Remove the caliper 3.59 0.82 0.54  Required, NS

8 Remove the old pads and replace them with the  3.79 0.63 0.23  Required, NS
new pads

9 Check the master cylinder, brake lines and vacuum  3.61 0.76 0.11  Required, NS
hoses

10 3.56 0.82 0.34  Required, NS

Ask assistant to pump the brake while watching

11  Make sure that the hoses do not expand when  3.69 0.69 0.20  Required, NS
pressure is applied

12 3.78 0.50 0.56  Required, NS

Replace the damaged hose if happens

13 3.70 0.61 0.56  Required, NS

Replace the brake fluid

14 Pump the brakes to remove any air that may have  3.96 0.45 0.67  Required, NS
entered the lines during your repair

15 Reattach the caliper 399 053 066 Required, NS
16 pyt the tires back on the car 3.98 0.41 0.58  Required, NS
17" Lower the vehicle off of the supports 395 034 078 Required, NS
18 3.78 0.38 0.91  Required, NS

Pump the brakes several times to rebuild pressure
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in the ABS system.

19  Move the key to the on position to see if the ABS  3.97 0.62 0.74  Required, NS
warning lights come on

20  Turn the car on and gently back up, applying the  3.91 0.61 0.56  Required, NS
brakes lightly

21  Re-inspect the pad or lining if the brakes feel soft  3.89 0.52 0.74  Required, NS
or spongy

22 Complete the work one wheel at a time 3.78 0.43 0.53  Required, NS

23 Remove any bad principal components of the ABS 3.63 0.83 022 Required, NS

24 Spend the required time to make sure that it is set ~ 3.78 0.67 0.11  Required, NS

up completely before moving to another tire

Table 2 revealed that all the 24 items had
their mean values ranged from 3.56 to 3.98 which
were above the cutoff point of 3.50. This indicated
that all the 24 core skills were required by
graduates of MVMW for repairing anti-lock
braking system. Data presented in Table 2 also
showed that all the competencies had their P-
values ranged from 0.09 to 0.91 and were greater
than 0.05 at 183 degree of freedom. This indicated

Table 3

that there was no significant difference in the
mean ratings of responses of the experienced and
less experienced supervisors in automobile
maintenance industries on core skills required by
graduates of MVMW for repairing anti-lock
braking system. Therefore, the null hypothesis of
no significant different was upheld for the 24 core
skills required by graduates of MVMW for
repairing anti-lock braking system.

Mean Ratings of the Responses of Supervisors on Safety Skills required by Graduates of MVMW when

Maintaining Anti-lock Braking System

SIN Core skills

1 Use relevant tools and equipment for the 3.78 0.75 0.23

maintenance of ABS

2 Put on appropriate dresses such as overall and  3.69 0.68 0.34

gloves

3 Move the key to the on position to see if the  3.81 0.68 0.33

ABS warning lights come on

4 Turn the key to the off position when ready for ~ 3.74 0.61 0.51

operation

5 Do not use a block of wood or some other item  3.53 0.80 0.23

to support the weight of the vehicle

6 Never crawl under a vehicle that has not been  3.72 0.69 0.54

properly supported

7 Take care not to get any dirt on the rotor, as it  3.60 0.67 0.22
will affect the performance of the brakes

Do not rush the job

9  Use first class car jacks while maintaining  3.69 0.69 0.37

ABS
10  Apply recommended, brake shoes,
lining, hoses and brake fluid

X SD P- Remarks, Ho
values

Require, NS

Required, NS

Required, NS

Required, NS

Required, NS

Required, NS

Required, NS

3.56 0.77 0.78  Required, NS
Required, NS

brake  3.78 0.82 0.67  Required, NS

Table 3 revealed that all the 10 core
items had their mean values ranged from 3.53 to
3.81 which were above the cutoff point of 3.50.
This indicated that all the 10 safety skills were

required by graduates of MVMW when
maintaining anti-lock braking system. Data
presented in Table 3 also showed that all the
skills had their P-values ranged from 0.22 to




0.78 and were greater than 0.05 at 183 degree of
freedom. This indicated that there was no
significant difference in the mean ratings of
responses of the experienced and less
experienced  supervisors in  automobile
maintenance industries on the safety skills
required by graduates of MVMW when
maintaining  anti-lock  braking  system.
Therefore, the null hypothesis of no significant
different was upheld for the 10 safety skills
required by graduates of MVMW when
maintaining anti-lock braking system.

Discussion of results

The results of the study reveal that the
graduates of motor vehicle mechanics work
required 13 core skills in servicing anti-lock
braking system, 24 core skills in repairing anti-
lock braking system and safety skills when
maintaining anti-lock braking systems. These
results agreed with the findings of Akinduro
(2006) who conducted a study on electrical
installation and maintenance work skills needed by
technical college graduates to enhance their
employment in Ondo state where he found out that
graduates require various work skills in domestic
and industrial installation, cable joint, battery
charging and electrical machine winding for
employment after graduation. The findings of the
study were in agreement with the findings
Dangana (2006) who conducted a study on
technical skills improvement needs of auto
electronic technicians for the maintenance of
modern day automobile in Niger State and found
out that 10 major skills in the electrical principles,
8 practical skills 11 skills in the knowledge of
basic functions of tools and equipment, and 8
safety skills are needed by the auto-electronic
technicians in order to improve their maintenance
skills on modern day automobiles. The findings of
this study also in line with findings of Bakare
(2006) who carried out a study on safety practice
skills needed by electrical electronic students of
technical colleges in EKkiti State. The author found
out that students of electrical/electronic needed
safety practice skills in using hand tools, operating
power tools, operating electric machines, working
electrical workshops and wusing instructional
manuals or guide. The findings of the authors cited
above help to validate the findings of this study.

Conclusion

There is high time to train people for
effective maintenance of ABS in modern cars.
The modern car owners hardly locate efficient
automobile craftsmen who can service and
repair mal-functional ABS. The qualified
automobile maintenance industries who can
handle anti-lock braking systems are few in
number compare to number of vehicles in
Lagos State. It is in this direction that this study
was conducted to identify core contents in form
of competencies required by graduates of
MVMW for servicing and repairing faulty ABS
for car owners.

Recommendations

1. All the core contents identified in this
study should be used to organize re-
training for the graduates of MVMW

2. Necessary facilities should be given to
the graduates of motor vehicle
mechanic work

3. Qualified training personnel should be
invited to train the graduates of
MVMW on effective maintenance of
ABS
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Abstract

The study determined the strategies for enhancing effectiveness of SIWES towards developing work skills
among polytechnics students in South West, Nigeria. Three research questions were answered and two
hypotheses were tested at 0.05 level of significance. Descriptive survey design was adopted. The
population for the study was 115 lecturers and managers. Instrument for data collection was Enhancing
Performance of Students in Industrial Work Experience Questionnaire. Three experts validated the
instrument for data collection. The internal consistency of the questionnaire items was determined by
using Cronbach alpha reliability method and 0.93 reliability coefficient was obtained. The data generated
were analyzed using mean to answer research questions while t-test was used to test the hypotheses.
Findings revealed that work skills required by students for effective job performance should focus on
building positive working relationships; polices, program and procedures of developing work skills
should reflect culture and environment of students and aim of SIWES should be made clear to employers
and students. It was recommended that there should be greater and maximum cooperation between TVET
institutions and industrial organizations in designing appropriate curriculum; SIWES must be properly
monitored. It was also recommended that employers, polytechnics and other vocational institutions
should partner to develop employability contents in TVET curriculum and provide life skills training for
students during SIWES.

Keywords: Work skills, Effectiveness, SIWES, Enhancing, Job Performance and Developing

Introduction depending on the occupation sector and
) ) ) profession they choose to work in, there could
- Skills are the expertise or capacity to do e very specific skills, abilities and knowledge
a job or task, it is the special ability to performa  needed to do the job. A number of researchers
difficult task quickly and skillfully with hands Dabalen, Oni and Adekola (2000); National
so that it seems easy. S_kiII is the ability to University Commission (NUC, 2004), have
demonstrate competence in the performance of  revealed that apart from the qualifications that
a range of varied work activity, most of which  graduates possess, there are other attributes
may be routine (Olabiyi, 2004). Skill includes  (non-academic ~ skill ~requirements) which
abl“ty, and the application of Signiﬁcance I’ange emp'oyers of labour require and emphasize_
of fundamental principles and cluster of These attributes according to Dabalen,
activities in occupation Okorie, 2000; Kwasu, Oni & Adekola (2000) therefore include
2004). Work skills allow employee to do a  analytical skills, communication skills, personal
particular job effectively and these skills are  and social skills, technical and managerial skills
needed for everyday life. Employers place a ot among others. Boeteng and Ofori-Sapong
of emphasis on finding candidates with the right (2002), in linking these attributes to experience,
skills and competencies for their organizations, stressed that experience requirements are now
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stated in terms of competencies and skills rather
than years. Employers of labour force are not
only interested in those having higher education
but also practical skills appropriate for job
fulfillment. It is a paradox that large numbers of
graduates go jobless for years while commerce
and industrial organizations complain of lack of
skilled workers. In the view of Akanmu (2011)
skills required should meet international
standards to enable graduate work in any other
parts of world. Akanmu further explained that
employers want their graduate recruits to be
technically competent and to be well equipped
with complementary life skills such as problem
solving, reflective and critical thinking,
interpersonal and team skills. Other desirable
skills include effective communication,
character, integrity and high level of personal
ethics, self-discipline, organizing skills and
abilities to translate ideas into action.

Following from these requirements, and
the growing concern of industries and
commerce, that graduates of the institutions of
higher learning lack adequate practical
background studies preparatory for
employment. ITF introduced Students Industrial
Work Experience Scheme (SIWES) in 1973, as
a policy measure to bridge the gap between
theory and practice. The policy on SIWES was
introduced with the aim of making the training
program an effective instrument of productivity,
skilled work and employment promotion. The
relationship between education and work calls
for acquisition of relevant work skills to be able
to meet demand of industrial sector, which
could be achieved through students’ industrial
work experience scheme and technical
vocational education institutions. SIWES is a
skill training program designed to expose and
prepare students in institutions of higher
learning for industrial working situations they
are likely to meet after graduation (Okorie,
2000). It is a co-operative arrangement between
the school and industries for all students
undergoing courses that call for exposure in
industrial activities during their training in
schools. Also, SIWES is designed to expose
students to skill and needed work experiences in
handling equipment, machinery and tools that
may not be available in educational institutions.

Work experience is the acquisition of
relevant production skills needed in industry,
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commerce and work situations through
exposure to theory and practice and challenges
on-the-job. In the process of acquiring the
relevant production skills, theoretical and
practical knowledge are necessary. Theory
involves classroom activity which is the basic
principles of skill acquisition that serve as guide
needed for production in work situations.
Practice on the other hand is an effective
performance of a specific task by doing a
physical work. Traditionally, tertiary
institutions are excessively oriented towards
theory with research aided program of activities
for work situations. Their curriculum is drawn
more from libraries than from the industrial
work setting where the production takes place,
this then suit the intellectually able that have
less aptitude for practical work skills. This

training will complement the classroom
teaching and workshop practices, thereby
developing general and specific skills,

knowledge and attitude. SIWES is financed by
the Federal Government of Nigeria and it is
operated through the industrial training fund
(ITF) in collaboration with the National
University Commission (NUC), National Board
for Technical Education (NBTE), National
Commission for Colleges of Education (NCCE)
and the industries (ITF, 1990).

Achieving a better balance between the
country’s changing occupational employment
requirements and the qualifications of Nigerian
workers according to Okorie (2000) requires
combined efforts of technical institutions and
industries to provide adequate educational and
training resources. The students during their
training are expected to be exposed to resources
and relevant activities that will not only offer
the desired practice in work skill development
but also assist teachers in evaluating the extent
to which the desired work skills have been

acquired, there is need for polytechnics
institutions and  industries to  provide
environments that are rich and full of

opportunities for the students to practice the
skill required (Ezeji, 2001). To complete the
training of polytechnics students in a skill that is
saleable in occupational life, part of the training
must take place under actual production. This
observation highlights the need for polytechnic
and other technical vocational institutions to
ensure that their students are effectively




participating in work experience for effective
work skill development.

The major aim of Technical Vocational
Education and Training (TVET) is to prepare
people for (self-) employment and to be a
medium of evolution for people to the world of
work; by making individual to have a sense of
belonging in their communities. Consequently,
TVET is seen as an instrument for reducing
extreme poverty (Hollander & Mar, 2009). But
it seems that the school is failing in its
responsibility, for research evidences confirmed
that many people lose their jobs due to lack of
desirable work skills (Olabiyi, 2004); lzueke &
Nzekwe, 2013). The implication of this is for
TVET institutions to further deploy and
strengthen their commitment  toward
effectiveness of SIWES and producing skilled
graduates that will meet up with the challenges
of virtual workplaces. Effectiveness is the
indication for the impact of a group of activities
performed on the achievement of intended
learning outcome. In relation to SIWES, it is the
observed impact of SIWES in achieving the set
goals and objectives. An effective SIWES is the
result oriented. It is rooted on functional
components whose characteristics enhance the
achievement of results within the framework of
the set goals and objectives.

The present state of SIWES has not
been promising, SIWES is meant for on-the-job
practical experience for students undergoing all
courses that demand exposure in industrial
activities during their training, by exposing
students to work methods and machinery that
may not be available in the institutions.
Therefore, all human and material resources
required for the successful execution of SIWES
should be given adequate attention by the
government, policy makers (ITF) and TVET
institutions. Since this attention has not been
provided for the needed improvement for the
available human and material resources, the
state of effectiveness of SIWES has remain very
low, and may remain so until adequate attention
is given to it (Olaitan Nwachukwu,
Onyaemachi, Igho & Ekong, 1999). Thus, this
necessitates the study.

Statement of the Problem

The apparent lack of work skills among
graduates has been blamed on TVET
institutions spend time theorizing at the expense
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of developing practical skills because of lack of
materials and facilities needed to infuse in
students, necessary work skills likely to be
required in commerce and industries (Olaitan,
Nwachukwu, Igbo, Onyemachi & Ekong, 1999;
Izueke & Nzekwe, 2013). The SIWES has been
on since 1973 with students participating, yet
Nigerian graduates of higher institutions are
being rated low and unemployable by industrial
organizations. A minister of Science and
Technology under  President  Obasanjo,
Professor Isoun (2006), lamented that no fewer
than 60 percent of the nation’s graduates were
either unemployable or needed re-training to
make them relevant in today’s emerging
economies. In his own perception of the
situation, Chairman of the House of
Representatives Committee on Youth and
Social Development, Depo (2009) observed that
of the over 40 million unemployed youths in the
country, 23 million are unemployable and
therefore susceptible to crime. The result of a
study carried out on graduate turnout, skills and
graduate unemployment in  Nigeria by
Akinyemi, Ofem & Omore (2010) shows that
Nigerian graduates largely, lack basic work
skills that are needed in the modern workplace

Unfortunately, lack of basic work skills
results to negative attitude which are manifested
in the form of deficiency in thinking creatively,
decisions making, problem solving, precision,
dexterity, co-ordination and lack of other work
related inter-personal skill in the areas of
technology, instruments, tools and information
systems, self-directed, good work attitude, co-
operative, self-motivated and self-management
exhibited by TVET graduates especially
polytechnic  graduates.  These  negative
dispositions to work skills have contributed in
great measure to people losing their jobs, failing
to be promoted, and in ability to sustain their
jobs or advancement in their professions. A
nation with high turnover rate of graduates and
not getting job or being promoted in their work
places is certainly in a problem socially,
economically, and politically. These situations
may ultimately lead to frustrations, lawlessness
and brain drain of its citizens. Such a society
would be in siege mentality and no nation
would be advocate for such situation.

To prevent such situation, polytechnics
institutions, whose part of the responsibility is




to prepare individuals for work has to be turned
to. Such situation should be formally addressed
by TVET institutions and industrial training
fund (ITF) to enable polytechnic students who
would be tomorrow’s adult workers to have a
smooth transition from school to the world of
work. It was in order to bridge the gap that
SIWES was introduced in the education of
students who training involves technical bias to
serve as tool for TVET graduates for acquiring
appropriate work skill and practical work
experience (Okorie, 2001). However, research
evidence on the implementation of students
industrial work experience suggests that SIWES
has not been very effective in helping students
to acquire the necessary work skills (Ezeji,
2000). Is it therefore necessary to develop
strategy for enhancing the performance of
SIWES towards developing work skills among
polytechnic graduates? This question constitutes
the problem to which this study was set to
address.

Purpose of the Study
The general purpose of the study was to
determine  strategies for enhancing the

performance of students in industrial work
experience scheme towards developing work
skills among polytechnics students in South
West, Nigeria. Specifically, it sought to
ascertain appropriate work skills required and
strategies for enhancing the performance of
industrial work experience to develop work
skills among polytechnic students.

Research Questions

The following research questions guided the
study:

1. What are the appropriate work skills
required by polytechnics students for
effective job performance?

What are the strategies to enhance
effectiveness  of  industrial  work
experience to develop required work
skills among polytechnic students?
Is there any significant different in the
mean rating of employers/managers and
lecturers on appropriate work skill
required by polytechnics students?
Hypotheses

The  following
formulated and tested at
significance:

2.

hypotheses
0.05 level

were
of
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Hoi: There is no significant difference in the

ratings of lecturers and managers/employers on
strategies to enhance effectiveness of

SIWES to develop required work skills among
polytechnic students.

Ho,: There is no significant difference in the
ratings of male and female respondents on

appropriate work skills  required by
polytechnics  students for effective job
performance.

Method

The study adopted a descriptive survey
design. Descriptive survey design was
considered appropriate since it identifies present
condition, prevailing needs as well as provides
information on which to base sound decision
(Osuala, 2001). There exists a need to
determine  strategies for enhancing the
performance of students in industrial work
experience towards developing work skills
among polytechnics students. Hence, the
researchers sought the expertise of polytechnics
lecturers and personnel managers in industries
purposefully selected for the study.

Area of the Study

The study covered the four States in the
South-West Geo-political zone of Nigeria
namely; Oyo Lagos, Osun and Ogun. The
choice of this zone was motivated by the fact
that this area is well known as industrial centre
and for their efforts in acquiring education. It
covers all the Federal Polytechnics located in
this Zone. The industrial and service
organizations covered were those that have the
capacity to accept students for SIWES training
programme.
Population for the Study

The population for the study was
defined as polytechnics lecturers in public
federal polytechnics and employers of students
on SIWES. To ensure that a representative
sample was selected from the population, the
researchers defined specific selection criteria
used in selecting participants for the study.
Polytechnic lecturers with a minimum of fifteen
years teaching and research experience, and a
significant contribution to issues in SIWES
were considered the base selection criteria for
participants for the study. Hence, a total of 120




polytechnics lecturers and 50 personnel
managers were first listed as potential
participants for the study having met the base
selection criteria. After several considerations
and review the list was reduced to a total of 125
participants; selected 97 lecturer and 28
managers. Participants were purposefully
selected to ensure that only those with adequate
knowledge of SIWES related issues were
chosen, and also to ensure that quality data was
generated.

Instrument for Data Collection

The instrument for data collection was
titled: Enhancing Performance of Students in
Industrial Work Experience Questionnaire
(EPSIWESQ). The EPSIWESQ is a structured
questionnaire that consists of three sections, A,
B and C. Section A. sought personal
information from respondents which included;
institution/organization name, position, gender,
qualification, teaching and research experience.
Section B contained 11 items specifically aimed
at determining the appropriate work skills
required by polytechnics students for effective
job performance. While section C contained 15
items aimed at determining strategies to
enhance effectiveness of industrial work
experience to develop required work skills
among polytechnic students. The EPSIWESQ
was structured on a five point Likert scale.
Validation of the Instrument

In order to ensure the validity of the
instrument, the questionnaire was subjected to

face and content validity. This was done by
ensuring that the entire questions covered the
range of meanings included with the concept
(content validity) and that the research
instrument relates to statement of problems,
research questions and hypotheses. Drafts
copies of the gquestionnaire were given to three
lecturers in the Department of Science and
Technology Education, University of Lagos and
a manager each from ITF Lagos and NESTLE
food Agbara Ogun State. Expert’s suggestions
and recommendations were duly incorporated
into the final draft of the EPSIWESIC.
Cronbach Alpha value obtained for EPSIWESQ
pilot study for Section B-& =.88; Section C — d
=.82; and overall — & =. 93.
Method of Data Analysis

Data were analyzed using descriptive
and inferential statistics. The analysis was
carried out using the Statistical Package for
Social Sciences (SPSS) version 16.0. Raw data
was first coded and fed into the SPSS program
and mean, standard deviation and t-test statistics
were specifically used to analyze the data. The
cut-off point set for accepting or rejecting an
item was set at 3.50. Hence, items with mean
values of 3.50 and above were accepted while
items below 3.50 were also rejected. The
hypotheses were tested using t-test at .05% level
of significance. Out of a total of 125
questionnaires that were packaged and
distributed, only 115 of them were retrieved,
making up a total of 92% retrieval rate.
Results

Table 1: Mean and SD of Managers/Employers and Lecturers on Work Skill Required by Students for

Effective Job Performance (N=115)
S/No Item statements Mean SD
1 Facility to build positive working relationships that help everyone to achieve
. L 3.79 .69
goals and business objectives
2 Ability to show an understanding of what the organization wants to achieve
. . . N 3.84 .53
through its products and services, and how it competes in its marketplace
3 Capability to strike the balance of being confident in oneself and not arrogant,
. A 3.91 .73
also have confidence in colleagues and the company worked for.
4 Ability to show employers how to decide what is important to focus on and
. . 3.70 .94
get done, and how to go about meeting deadlines
5 Ability to take a logical and analytical approach to solving problems and
T X 3.80 .89
resolving issues from different angles
6 Ability to identify challenges and provide solution by contributing to the 401 89
productive outcome ' '
7 Skilled in assigning and delegating responsibilities well, setting deadlines and 3.99 44
leading by motivate teams and other colleagues that may work for them. ' '
8 Ability to develop employability skills such as problem solving, self-directed, 3.80 80

entrepreneurial development and team work skills




9 Ability to effectively handle new technologies devices and machines that are

. g . . 3.81 .98
available in industries and commerce for maximum out put
10 Skilled in recognizing operation and requirements of real-life business, thus
leading to the development of professional ethics, social and cultural 4.39 73
understanding
11 Capability to carry out an independent and initiative demanding work. 3.80 .89

Table 1 shows the responses of
polytechnic lecturers and personnel managers
on work skills required by students for
effective job performance through SIWES.
Respondents agreed to all items as shown in
Table 1. Items had mean values ranging from
3.70 to 4.39 respectively. Findings revealed
that work skill required by students for

effective job performance should focus on
building positive working relationships;
understanding of what the organization wants
to achieve, identify challenges and provide
solution, effectively handle new technologies
devices and machines, as well as carry out an
independent and initiative demanding work.

Table 2: Mean and SD of Managers/Employers and Lecturers on Strategies for Enhancing SIWES

Performance towards Work Skill Development (N=115)
S/No Item statements Mean SD
1 Polices, program and procedures of developing work skills should reflect
. 4.76 45
culture and environment of students
2 SIWES should collaborate and generate human resources needed to provide
adequate pedagogical and infrastructural facilities to meet with the changing 4.37 .89
need of the skill personnel
3 Occupation skill standard should be set by institutions and ITF to enhance
. s 4.47 .63
growth in industry and skills in student
4 Industry and commerce should be encourage to invest in skill acquisition
L . 4.52 .55
training program for work skill development
5 Aim of work experience should be made clear to employer and employees
. L 4.36 81
involved in skill development program
6 Institutions and ITF should ensure that work conditions and the environment
. ; B 4.33 .85
will not endanger learner’s health, moral and family life
7 Teachers and parents teaching student offering courses requiring work 456 49
experience should be well informed of the nature and purpose of SIWES ' '
8 SIWES should help students in the keeping and management of records
through completion of charts, rating forms, and other instruments necessary for 4.51 .50
work experience.
9 Teaching of values should be emphasize and reinforced, if good behavior is 443 79
reinforced and good role models are presented, work skill can be developed. ' '
10 Effective monitoring machinery should be put in place to check the activities of 428 69
staff and students on SIWES by institutions and ITF ' '
11 Work skills should be developed using a democratic approach so that students’
. o S 4.56 73
awareness of values, attitudes, and worker responsibilities is increased.
12 ITF needs to provide a comprehensive and up to date directory of Employers 458 56

who accept students for SIWES and reduce their tax.

Table 2 shows respondents rating of
strategies that can be adopted to enhance
SIWES performance towards effective work
skill development among polytechnics students.
All the strategies listed had mean values
ranging from 4.28 to 4.76 respectively; hence
the items were remarked as agreed, since each
mean value exceeded the cut-off value of 3.50.
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Findings revealed that respondents agree with
all the strategies suggested by the researcherfor
enhancing SIWES  performance towards
effective work skill development among
polytechnics students which include; Polices,
program and procedures of developing work
skills should reflect culture and environment of
students; aim of work experience should be




made clear to employer and employees;
teaching of values should be emphasize and
reinforced and effective monitoring machinery

should be put in place to check the activities of
staff and students on SIWES by institutions and
ITF.

Table 3: Mean and SD of Managers/Employers and Lecturers on Work Skill Required by Students for Effective

Job Performance (N= 115)

S/No Item statements Lect. Lect. Emp. Emp.
Mean SD Mean SD
1 Facility to bm!d positive Workl_ng reIa‘Flonghlps that help 379 69 414 38
everyone to achieve goals and business objectives
2 Ability to show an understanding of what the organization
wants to achieve through its products and services, and how it  3.84 .53 3.81 73
competes in its marketplace
3 Capability to strike the balance of being confident in oneself
and not arrogant, also have confidence in colleagues and the 3.91 73 4.20 .59
company worked for.
4 Ability to show employers how to decide what is important to
. . 3.70 94 4.40 72
focus on and get done, and how to go about meeting deadlines
5 Ability to take a Io_glcql and analytl_cal approach to solving 380 89 412 80
problems and resolving issues from different angles
6 Ab|||'_cy to identify challgnges and provide solution by 401 89 437 65
contributing to the productive outcome
7 Skilled in assigning and delegating responsibilities well,
setting deadlines and leading by motivate teams and other 3.99 44 4.00 .90
colleagues that may work for them.
8 Ability to develop employability skills such as problem
solving, self-directed, entrepreneurial development and team 3.80 .80 4.02 .59
work skills
9 Ability to effectively handle new technologies devices and
machines that are available in industries and commerce for 3.81 .98 3.96 .92
maximum out put
10 Skilled in recognizing operation and requirements of real-life
business, thus leading to the development of professional 4.39 73 3.97 .95
ethics, social and cultural understanding
11 Capability to carry out an independent and initiative 3.80 89 408 75

demanding work.

Table 3 shows the mean ratings of each
of the two sub-groups, polytechnics lecturers
and employers on the variables of appropriate
work skill required for effective job
performance, using 3.50 as the baseline for
agreement on work skill required. The intensity
of the extent of appropriate work skill required
on each variable can be seen from the mean

ratings. From the mean responses it would be
seen that the respondents agreed on all the items
of appropriateness work skill. Similarly, the
result of the hypothesis showed that there is no
significant difference in the mean ratings of
lecturers and employers on the appropriateness
work skill.

Table 4: t-test results of Status Difference Work Skill Required for Effective Job Performance

(N=115)
Status N X SD t-cal. p
Work skills ~ Lecturer 87 4.43 54 .693 .503
Employer 28 4.28 .28
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Similarly, the result of the hypothesis
one showed in Table 4 below indicate that there
is no significant difference in the mean ratings
of lecturers and employers/managers on the

performance by polytechnics students. (t=.693,
p>.05)

Table 5: t-test results of Status Difference on
Strategies to enhance effectiveness of SIWES

work skill required for effective job  (N=115)
Status N X SD t-cal. p
Strategies  Lecturer 87 4.39 48 .258 797
Employer 28 4.20 40
Table 5, shows that lecturers had mean score on strategies (t=.258, p>.05). The
relatively higher mean scores than the implication is that lecturers and employers hold
employers on the strategies to enhance the same view on strategies to enhance

effectiveness of SIWES program to develop
required work skills towards job performance.
However, there were no statistically significant

effectiveness of SIWES program.
Table 6: t-test results of Gender Difference on
Strategies to enhance effectiveness of SIWES

differences between lecturer’ and employer’  (N=115)
Status N X SD t-cal. p
Gender Male 78 3.63 .50 .659 512
Female 37 3.57 61

As shows in Table 6, there were no
statistically significant differences between
male and female lecturers and employers on the
strategies to enhance effectiveness of SIWES
program to develop required work skills
towards job performance. (t=.659, p>.05). The
result shows that male and female lecturers and
employers hold the same view on strategies to
enhance effectiveness of SIWES program.
Discussion

The study sought to identify strategies
for enhancing the performance of SIWES
towards developing work skills among
polytechnics students as well as to ascertain
appropriate work skills required for effective
job performance among polytechnic students.
Based on the data collected and analyzed,
findings indicate that polytechnics lecturers and
employers of SIWES students recommend that
appropriate work skills required should focus
on; Building positive working relationships;
having employability skills such as problem
solving,  self-directed, entrepreneurial
development and team  work  skills.
Furthermore, respondents agreed that work skill
which include; identifying challenges and
provide solution by contributing to the
productive outcome; effectively handling of
new technologies devices and machines and
recognizing operation and requirements of real-
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life business should be the focus of SIWES to
enhance job performance. lzueke & Nzekwe
(2013) reported that one of the most important
and an obvious goal of industrial work
experience to the student is the acquisition of
actual real world experience, and it gives a full
and realistic view of workplace environment.

Hence, enhancing performance of
SIWES is thus a necessary way of exposing
students to industrial practical works and
generating a pool of indigenous trained
manpower sufficient to meet the needs of the
Nigerian economy. To elucidate this Olabiyi
(2004) in a survey carried out to determine
relevance of SIWES to skill acquisition among
technical college students in Lagos state reports
that the SIWES helps the student to recognize
the operation and requirements of real-life
business, thus leading to the development of
entrepreneurship, global outlook, professional
ethics, social and cultural understanding.
SIWES offers students the opportunity to
acquire useful skills such as communication,
problem solving, analytical, decision-making,
leadership, team work, networking and
interpersonal ~ empathy,  sensitivity  and
friendship (Awe, 2008).

Findings from the study also revealed
some strategies that can be adopted in
enhancing SIWES performance towards
effective work skill development. Respondents




agree that some of these strategies should
include; Polices, program and procedures of
developing work skills should reflect culture
and environment of students; SIWES should
collaborate and generate human resources
needed; occupation skill standard should be set
by institutions and ITF.  Furthermore,
respondents agreed that effective monitoring
machinery should be put in place; teaching of
values should be emphasize and reinforced and
ITF needs to provide a comprehensive and up to
date directory of employers who accept students
for SIWES and reduce their tax and Institutions
and ITF should ensure that work conditions and
the environment will not endanger learner’s
health, moral and family life. The findings are
congruent with lzueke & Nzekwe (2013) who
recommend that greater and maximum
cooperation between universities and industrial
organizations in designing education curriculum
and what students are taught in SIWES.
Arukwe, (1990) and Olabiyi, (2013) suggested
that employers, polytechnics and other
vocational institutions should partner to develop
employability content in higher education
curriculum and provide life skills training for
students during SIWES. SIWES should be
adequately funded to ensure that every
department participates (Awe, 2008)

The findings of the study revealed no
significant difference between the lecturers and
employers of SIWES students on work skill
required for effective job performance. This
would suggest that lecturers and employers
have the same perception about the work skill
required for effective job performance by
polytechnics students. The finding is consistent
with other studies who found no significant
difference work skill required for effective job
performance (Olabiyi, 2004; Chinedu &
Olabiyi, 2015). The implication is that most of
the graduates will be efficient in key
employability skills such as problem solving,
self-directed, entrepreneurial development and
team work skills.

This study found no statistically
significant differences between the lecturers and
employers mean score on strategies that can be
adopted in enhancing SIWES performance
towards effective work skill development. This
suggests that lecturers and employers of SIWES
students were similar in the opinion on
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strategies that could use to enhance job
performance of polytechnic students. The
obvious implication of this is that the
respondents aware that SIWES operation need
effective strategies to enhance work skill.
Finding support past research Okoro (2003);
Okorie (2001) which suggested that effective
monitoring machinery should be put in place to
check the activities of staff and students on
SIWES by institutions and ITF and work skills
should be developed using a democratic
approach so that students’ awareness of values,
attitudes, and worker responsibilities s
increased, thereby, enhance student job
performance. The result of the finding show that
there were no significant difference between
lecturers and employers of SIWES students and
their gender on strategies that can be adopted in
enhancing SIWES performance towards
effective work skill development. This would
suggest that male and female lecturers and
employers have the same perception about
suggested strategies. This finding is consistent
with other studies which found no significant
difference in strategies for improving SIWES
performance (Kwasu, 2004; Olabiyi, 2004).
Conclusion

The study sought to identify strategies
for enhancing the performance of SIWES
towards developing work skills among
polytechnics students. The finding suggests that
SIWES should specifically focus on work skill
development. Work skills are very essential for
polytechnic and other TVET graduates asit
enables them to be gainfully employed and
productive, enabling them to become
responsible citizens. The study also highlighted
some strategies that can be adopted for
enhancing SIWES performance. It is believed
that if these strategies are duly adopted, it
would ensure that SIWES helps students to
develop practical skills to reflect upon in future
studies. In the same vein gives the student
opportunity to come in contact with
professionals that he can rely upon in the
development of his career.
Recommendations

The following recommendations are
made based on the findings of this study;

1. Employers and TVET institutions
should partner to develop employability
content in higher education curriculum




and provide life skills training for
students during SIWES

Effective monitoring machinery should
be put in place to check the activities of
staff and students on SIWES by
institutions and

3. Administrators in TVET institutions
should utilize SIWES to prepare youths
to develop profitable social habits
required by the society and basic
computer literacy training program to
enhance job performance.

Efforts should be made to strengthen the
collaboration between industries, TVET
institutions and TVET providers so as to
enable that relevant content that meets
labour needs are taught to participants
of various TVET programs.
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Abstract

Technical education as fancied by Federal government is education that provides students with sound
technical knowledge and vocational skills needed for economic and manpower development. The
government made all effort by financing technical education at craft level but the products lack
vocational skills, competencies and learning experiences needed for entrepreneurship development. The
practical skills embedded in Metalwork were not identified and assessed by instructors of technical
colleges because most instructors are deficient in instrument development. On this precept, the
development and validation of instrument for assessing practical skills in Metalwork in technical colleges
is inevitably carried out. Two purposes, research questions were posed and one research hypothesis
formulated. The study is an instrumentation design. The study was carried out in Enugu and Ebonyi
States. The population for the study was 113 final year students of mechanical technology. Factorial
analysis was used to sieve out 309 test items out of 441 items used for data collection. The data was
analyzed using factorial for validity of test items and Cronbach Alpha (») for reliability. The instrument
indicated a high reliability coefficient of 0.91. The findings revealed that the test items were valuable,
suitable and appropriate for assessing practical skills in metalwork. The instrument could inculcate
vocational skills to metalwork students, enhance economic, manpower and entrepreneurship development
to technical education graduates.

Keywords: Entrepreneurship, Entrepreneurship Development, Assessment, Technical College,

Metalwork and Ability

Introduction acquisition, creativity and ability to discover
Entrepreneurship is a global issue that new things or ideas so as to create values from
cannot be neglected in the discourse of the existing resource or programme.
technological development and innovations of Entrepreneurship development is the
the economy. Entrepreneurship deals with the development that accrued from the utilization of
acquisition of skills, creativity and involves the entrepreneurial skills on existing resources,
process of exploring, setting up business programme and materials to produce or
enterprise or programme and nurturing it to generate new products or services to suit
success. According to Okoye-Nebo, lloanya and existing market demands. In education sector
Udenze (2014) entrepreneurship is posited as particularly in technical colleges’
the process through which individuals identifies entrepreneurship development is needed for the
opportunities, allocate resources and create teaching and assessment of practical skills to
values. Similarly Onyencho and Ezeano (2011) meet the skill demand of industries. Assessment
stressed that entrepreneurship aims at skill should entail more of the process than the
acquisition,  self-reliance  and  performs product so as to observe students learn the
numerous functions through which individual procedural methods of accomplishing tasks.
discover new ways of using existing resources Assessment of practical skills is
and materials to produce completely new or concerned with teachers exposing students to
changed version of existing resources. practical tasks following a sequential procedure.
Succinctly entrepreneurship embodies skill According to Alonge (2004), assessment
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generally is the system of testing as well as
measuring educational achievement on the basis
of student’s performance and produce feedback
to them. Hence, in technical college, the testing
for skills requires performance testing on the
job but such emphasis is not anchor to, thus
producing incompetent graduates. According to
Uya (2014) most technical education graduates
lack requisite  skills, competence and
entrepreneurial acumen owing to inadequate
resources as well as lack of commitment on part
of students. Highlighting the statement
Ogbonna (2016) remarked that graduates un-
skillfulness can be attributed to instructors’
inability to identify the skills from the
curriculum as well as scoring the skill needed.
Okonjo-lwuala (2013) further buttressed that
incompetency among graduates is as result that
higher institution of learning lack tools and
machines to give students the skill employers
need. As a result of these deficiencies,
necessary skills needed for economic and
manpower development was not imparted to
technical college students.

Technical college is described as
vocational institutions were vocational training
are given to students to equip them with skills
for entry into different occupations. According
to Ogbonna (2016), technical college is an
institution where students are trained in various
occupations or trades to acquire saleable skill
that will enable them to function better in life.
Technical college trains students in various
trades like building, woodwork, electrical,
electronics, metalwork and  automobile
technology. The scope of this study is
metalwork.

Metalwork is an aspect of mechanical
trade that is concerned with activities like
designing, processing and fabrication of
metalwork products. Chapman (2007) defined
metalwork as an area of study that involves
activities like shaping and hammering of these
metals into required shape according to need.
The trade was designed to inculcate skill to
these students but they lack these skills because
there are insufficient tools and material
provided for the programme couple with
inability of instructors to identify the skills in
the curriculum. To improve on these challenges
there is need to provide necessary tool and
materials as well as develop and validate
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instrument for teaching and assessing of
practical skills in metalwork for
entrepreneurship  development. The  skills
identified in the instrument are taught and trial-
tested to check whether the skills are relevant
and valid to the subject matter content.

Validity can be described as the process
that determines the extent to which a test
measures what it supposed to measure. Akujo
and George (2010) defined validity as the
ability of an instrument to measure the subject
matter content in relation to the instructional
objectives. Validity measures such traits as
skills, competencies, behavior and creativity
exhibited in carrying out tasks. The developed
instrument is trail-tested and field tested to
verify whether the test items measures practical
skills it intends to measure. If the test items in
the instrument are employed in several testing
and it produces a positive result by measuring
the supposed trait, it is said to be reliable. The
reliability of an instrument is ascribed as the
instrument that measures the required amount
skills acquired by students when exposed some
demonstrations. Ofuebu and lzueke (2011)
opined reliability as the ability of an instrument
to measure consistently the phenomenon it is
designed to measure. The instrument develop
will be tested to assess the amount of skills
acquired by students of different ability level,
for instance high and low ability students.

The assessment of the high and low
ability students is called ability testing. Ability
is defined by Mac-Donald and Sampo (2002) as
the characteristics of an examinee that the test
measure in relation to knowledge and specific
skills included in the content. In the same vein,
Ogbonna (2016) defined ability as the skill a
trainee has acquired in the course of
demonstrating or performing practical activities
involved in various tasks or a particular task.
The ability level considered in the study is the
high and low ability groups. The high ability
group includes students that are brilliant or well
knowledgeable while the low ability group
depicts the dull or less knowledgeable students.
The instrument should be able tooffer
entrepreneurship development by identifying
tasks, inculcating skills and competencies in
metalwork to students through various training
and workshop activities. By the use of the
developed instrument the written test strategies




used by instructors according to Peace and
Walker (2006) in place of performance test
method will be eliminated. It of this precept that
there is need to develop and validate instrument
for assessing practical skills in metalwork for
entrepreneurship development
Statement of the Problem

Inculcation of practical skills in technical
college plays a major role in the training of
students.  Unfortunately, most instructors
according to Peace and Walker (2006) assess
students with written test method only in place
performance test method which is invalid and
unreliable because the skills needed to be
assessed in performing different tasks are not
assessed. Consequently, Uya (2014) pointed out
that most technical education graduates lack
requisite skills, competence and entrepreneurial
acumen as a result of inadequate resources
(human) and material provided to school for the
training. Also, Ogbonna (2016) remarked that
lack of skills by graduates can be attributed to
instructor’s inability to identify tasks and skills
embedded in the content as well as scoring the

skills needed. These aforementioned
deficiencies contributed to students’ un-
skillfulness and incompetence in various

occupations or trade. Consequent upon these,
there is need to develop and validate instrument
that can guide instructors in identifying,
teaching and assessing practical skills in
metalwork so as to improve students skills,
competence and knowledge in the subject

matter and  facilitate  entrepreneurship
development.
Purpose of the Study

The study was designed to develop and
validate performance test assessment instrument
for assessing practical skills in metalwork for
entrepreneurial development. Specifically, the
study seeks to:

1. determine the validity of the
performance assessment instrument.

2. establish the reliability of the
instrument.

Research Questions

Two research questions were developed
for the study:
1. What is the validity of the test items in
the performance assessment instrument
developed?
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2. What is the reliability of the
performance test assessment
instrument?

Hypothesis

A null hypothesis which was formulated

and tested at 0.05 level of significance
1. There is no significant difference

between the mean performance of

student of high ability and those of low

ability in practical skills in metalwork in

technical college
Method

The study adopted instrumentation
design. The study was carried out in Enugu and
Ebonyi States. Four technical colleges were
selected from both states. A population of 113
SSII students of mechanical trades was used
for the study. The population was manageable,
thus, there was no sampling. The instrument for
data collection was developed from National
Board for Technical Education (NBTE) 2007
and course specification of Metalwork at NTC.
level. Four hundred and forty one test items
were initially generated, validated by three
experts in Industrial Technical Education and
two experts in Measurement and Evaluation
Department, in University of Nigeria, Nsukka.
The test items in the instrument were trial tested
on eighteen students in each technical college in
Enugu and Ebonyi states respectively and
analyzed with factorial design to sieve out good
test items. The reliability coefficient of the trial
test was established using Cronbach Alpha
formular which yielded a coefficient of
0.98.Three hundred and nine test item
embedded in fifty eight practical tasks had a
factor loading of above 0.35were sieve out for
field testing. Table of specification was
formulated using Padleford (1984) model of
psychomotor domain. The test items was
distributed into the six levels of Padelford, thus,
Perception= 42 items, Motivation=43 item,
Imitation=55item, Performing=98 items,
Adopting = 34 items and Innovation=37 items.
Each item in the instrument was assigned four
response options; demonstration of any four
tasks=4mks, demonstration of any three
tasks=3mks, demonstration of any two tasks=
2mks and demonstration of any task=1mk. Two
research assistants in each technical college
rated students’ performance as they carry out
tasks from 1to 58tasks. Factorial analysis was




employed to answer research question one,
Cronbach Alpha was used to test for the
reliability coefficient in research question two,
the t-test statistics of no significant difference
was used to test the hypothesis at 0.05 level of

The result of the study was obtained from
the research questions and the hypothesis tested
and is presented in Tables 1, 2 and 3.

Research Question 1
What is the validity of the test items in

significance. the  performance  assessment instrument
Results developed?
Table 1
Summary of the Result Of Factorial Analysis According Tasks and Test Items
S/No Tasks No. of Test Items in Topics Remarks
Bench work
1 Measuring task 4 Valid
2 Marking task 8 Valid
3 Cutting metal with hacksaw 5 Valid
4 Fixing blade to hacksaw 3 Valid
5 Cutting metal with power hacksaw 5 Valid
6 Bending tasks 5 Valid
7 Holding tasks 4 Valid
8 Striking tasks 2 Valid
Total 36
Machining operation
9 Center punch for drilling 3 Valid
10 Setting up drilling machine 2 Valid
11 Drilling hole in metal plate 3 Valid
12 Drilling hole in metal rod 6 Valid
13 Drilling a blind in hole in metal bar 6 Valid
14 Boring a metal bar 6 Valid
15 Counter bore in metal bar 3 Valid
16 Counter sink in a metal 5 Valid
17 Reaming hole in a metal 4 Valid
18 Tapping thread in a blind hole of metal rod 8 Valid
19 External threading of metal pipe 4 Valid
20 Joint preparation for riveting 7 Valid
21 Hand riveting tasks 4 Valid
22 Machine riveting tasks 4 Valid
Grinding
23 Mounting grinding wheel in machine spindle 2 Valid
24 Sharpening a cutting tool 4 Valid
25 Grinding twist drill point angle 2 Valid
26 Grinding flat drill point angle 5 Valid
27 Dressing and truing grinding wheel 3 Valid
28 Maintaining grinding wheel 3 Valid
Lathe work
29 Plain turning on metal bar 5 Valid
30 Plain turning on metal pipe 4 Valid
31 Step turning on metal rod 3 Valid
32 Chamfering the metal rod 4 Valid
33 Facing operation on metal rod 7 Valid
34 Facing operation on metal pipe 7 Valid
35 Knurling operation on metal pipe 5 Valid
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36 Thread cutting on the lathe 3 Valid
37 Thread cutting on the bench 12 Valid
38 Die cutting on the bench 3 Valid
39 Testing holes and surfaces 5 Valid
40 Construction of hammer head 10 Valid
41 Construction of hammer handle 9 Valid
42 Assembling of hammer and polishing 5 Valid
Total 166
Forging operation
43 Forging using upset method 8 Valid
44 Forging using setting down method 6 Valid
45 Forging using scarf weld 5 Valid
46 Producing of chisel 6 Valid
Total 25
Metal Joining operation
47 Soldering operation 11 Valid
48 Brazing 8 Valid
49 Joint preparation and setting up of gas 7 Valid
welding
50 Fusion welding operation 4 Valid
51 Arc welding operation 6 Valid
52 Production of square butt joint 8 Valid
Total 49
Fitting operation
53 Sawing a metal plate 3 Valid
54 Filing metal flat and square 9 Valid
55 Production of open- ended spanner 11 Valid
56 Scrapping operation 3 Valid
57 Making a vice clamp 5 Valid
58 Production of try square 6 Valid
Total 38

The whole instrument contained fifty
eight practical tasks with corresponding three
hundred and nine test items on areas of bench
work, machining, forging, metal joining and
fitting operations. These test items scored 0.35
and above factor loading according to Merridith
(1967) which are considered valid.

Out of three hundred and nine test
items, bench work had 8 practical tasks with

corresponding 36 test items, machining had 34
Table 2

practical tasks with corresponding 166 test
items, forging had 4 practical tasks with
corresponding 11 test items, metal joining had 6
practical tasks with 49 test items and fitting had
6 practical tasks with corresponding 38 test
items. These indicated that the above practical
tasks and skill test items are valid and suitable
for assessing practical skills in Metalwork at
N.T.C. level.

Reliability Coefficient of the Instrument and the Clusters using Cronbach Alpa Statistics

S/No  Clusters No. of Tasks Reliability Remark s
Coefficient
1 Bench work 8 0.77 High coefficient
2 Machining 34 0.84 Very high coefficient
3 Forging 4 0.54 Moderate coefficient
4 Metal joining 6 0.48 Just average coefficient
5 Fitting 6 0.66 Moderate coefficient
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Total 58

The reliability coefficient of the
performance assessment instrument used for
assessing practical skills of N.T.C. students in
Metalwork on areas of bench work, machining,
forging, metal joining and fitting operations are
summarized in table 2 above. The computation
of the reliability coefficient of the entire
instrument after field testing was 0.91. While
the reliability of the cluster are: bench work
operation=0.77, machining operation =0.84,
Table 3
Hypothesis t-test Computation

forging operation= 0.54, metal joining
operation=0.48 and fitting operation=0.64.he
values indicated high measure of consistency of
scores in various tasks and skills. The
coefficient of concordance of the entire
instrument using Kendalls W test which
resulted to 0.66.That showed that there was
high agreement of relationship between
assessors of the instrument.

Group Statistics

Std. Error
Pretest N Mean [ Std. Deviation Mean
>=54.00 58| 74.6419 13.44059 1.76484
<54.00 55| 72.0680 10.50945 1.41709
Independent Samples Test
Levene's Test
for Equality of
Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. (2| Mean | Std. Error Difference
F Sig. T Df tailed) | Difference | Difference Lower Upper
Equal variances
posttest assumed 185 | .668 | 1.130 111 .261 2.57390 2.27803 -1.94017| 7.08796
Equal variances not
assumed 1.137 | 107.170 .258 2.57390 2.26336 -1.91287| 7.06066

From the data analysis of the t-test
statistics, it revealed that the performance
assessment instrument developed discriminated
significantly between the performance of
students of high ability group and those of low
ability group. The t-test calculated is 1.130 and
t-tabulated is 0.185. This depicts that the
calculated t-test value was more than the critical
value of (t) for the entire instrument at 0.95
level of significance. Hence, the null hypothesis
(Ho) was rejected and the alternative hypothesis
(Ha) upheld. Therefore, students of high ability
group performed significantly better than
students of low ability group.

Discussion

Out of the practical skill test items
generated, four hundred and forty one test items
were selected, reworded, modified and used for
pilot testing. The instrument was pilot tested
and the scores obtained were further subjected
to factorial analysis using principal component
martrix and varimax rotation. 309 test items
were found ideal, valuable, and suitable and
were used for data collection. According to
Uzoagulu (2007), items that satisfies all
psychometric properties are adequate for
selection. Also Arwokeni (2007), remarked that
factorial analysis is used in analyzing construct
validation by extracting as many significant
factors from the score data as possible. For the
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fact that ability level was measured, factorial
analysis becomes relevant. The test items
having 0.35 and above were considered
important factors and those below were
rejected. The reliability coefficient for pilot and
field testing were 0.98 and 0.91 respectively.
The scores were also subjected to analysis using
Kendall (w) coefficient of concordance which
had a coefficient of 0.66 for the entire items.
That implied that there was a good relationship
between assessors both in pilot and field testing.
In line with the findings of reliability of the
clusters Hopkins (1981) noted that it is worthy
and encouraging to have substantial reliability
in skill assessment with low internal
consistency of subsection than the reverse. The
t-test calculated is greater than t-test tabulated.
On this note the instrument is considered
suitable for measuring practical skills in
Metalwork.
Conclusion

Based on the analysis of the findings,
the instrument developed for assessing practical
skills in Metalwork in Technical Colleges
possess high validity and reliability. The
instrument indicated above average agreement
between assessors in the ranking of scores given
to students based on the criteria of
measurement. The instrument discriminated
between the mean performance of students of
high ability group and those of low ability
group in Metalwork. The test items in the
instrument were satisfactory in terms of item
difficulties and discrimination capacities.
Recommendations

The researcher recommends that the
practical test items of the instrument is item
oriented so as to obtain estimate of item
parameter and students ability level since the
test items were pilot tested, the scores subjected
to factorial analysis to sieve out items that met
the recommendation of Merridith (1967) on
factor analysis. The test items were further
subjected to field testing to satisfy all
psychometric properties required of instrument
development. Hence, the researcher
recommends that the test items are valuable,
appropriate and can be used to measure
practical skills in Metalwork at N.T.C.

In addition, the test items require facilities

in area of machining to ensure the
implementation of Metalwork content. Okoro
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(2002) remarked that the major problem of
developing technical education in Nigeria is
inadequate training facilities, government grant
and personnel. To curb these problems, the
National Board for Technical Education, both at
the federal and state levels should provide
schools with modern facilities and resources for
the implementation of the programme to
enhance entrepreneur development.

REFERENCES

Akujo, C. C. & George, C.C. (2010).
Assessment of technological work skills
required by marketing education
graduates in the world of works.
.Nigeria Vocational Association

Journal, 15 (1), 206-213.

Alounge, M. F. (2004). Measurement and
evaluation in education and psychology.
Ado-EKkiti: Adedayo Printing and
Publishing Company Nigeria Ltd.

Arowkeni, A.J. (2007). Practical research
methodology: design, analysis and
reporting. Port  Harcourt: Unicampus
Books.

Chapman, W.A.J. (2007). Workshop technology
part 1.An introduction course. New
Delhi: India C.B.S. Publishers.

Cronbach, L.H. (1966). Essentials of
psychological testing (3"Ed). New
York: Tuesopn Educational Innovators.

Mac-Donald and Walker, K.C. (2006).
Development of test instrument for
assessing teachers knowledge of NCCE
Integrated ~ Science  characteristics.
Journal of Science teacher Association.

National Board for Technical Education (2007).
National teachers’ certificate and
Advance teachers’ certificate
programme curriculum and module
specification.

Ogbonna, G.N. (2016). Development and
validation of instrument for assessing
practical skills in General Metalwork of




technical college students. Unpublished
Ph.D. Dissertation. Department of
Vocational Teacher Education,
University of Nigeria, Nsukka.

Okonjo-lwuala, N.(2013). Entrepreneurship in
higher and further education, Nigeria

model. Retrieved on line on
Dec.12,2014. From
http://fededusec.gov.

Okoro, O, M, (2002). Measurement and

evaluation in education. Obosi-Onitsha:
Pacific College Press. Original work
published in 1994.

Okoye-Nebo, C., lloanya, K. and Udunze, U.
(2014). Youth unemployment and
entrepreneurship development;
Challenges and prospects in Nigeria.
Kuwait Chapter of Arabian Journal of
Business and Management. 4(4), 20-35.

Onyencho, E. E. and Ezeano, V. N. (2011).
Entrepreneurship: Fundamental
approach. Enugu: John Jacob’s Classic
Publisher Ltd.

Padelford, H.E. (1984). Acquiring psychomotor
skills. In B. Bukar (Ed). Development
and validation of laboratory- based test
for assessing practical skills of higher
national diploma students in electronics

147

maintenance and repair. Unpublished
Ph.D. Dissertation. Department of
Vocational Teacher Education,
University of Nigeria, Nsukka

Recce, A. C. and Walker, K. C. (2006).

Development of test instrument for

assessing teachers’ knowledge of NCCE

integrated  science  characteristics.

Journal of Science Teacher Association.

Uya, E.A. (2014). Plan, programme and

poverty  alleviation in  Nigeria:

Integration of poverty alleviation

strategies into plans and programmes in

Nigeria. Ibadan: NCEMA.

Uzoagulu, A.E. (2007). Practical guide to
writing research project in tertiary
institution. Enugu: John Jacobs Classic
Publisher Ltd.



http://fededusec.gov/

Industrial Technical Education Journal ISSN: 6329-4938, Volume 1, Number 1 (2019) pp 148 -155
© Department of Industrial Technical Education. Universitv of Nioeria. Nsukka

BLENDED INSTRUCTION SKILLS NEEDS OF FABRICATION AND WELDING CRAFT PRACTICE
TEACHERS IN TECHNICAL COLLEGES FOR EFFECTIVE TEACHING IN LAGOS AND OGUN
STATES

By

Shittu, Aliyu Rotimi
DEPARTMENT OF METALWORK TECHNOLOGY EDUCATION
SCHOOL OF TECHNICAL EDUCATION
FEDERAL COLLEGE OF EDUCATION (TECHNICAL), AKOKA
LAGOS -STATE

Abstract

The study determined the blended instruction skills needs of fabrication and welding craft practice
teachers in technical colleges for effective teaching in Lagos and Ogun States. Three research
questions guided the study. A descriptive survey design was employed. The population for the study
consisted of 56 Fabrication and Welding craft teachers. No sampling was made because of the
relative small size of the population. Instrument for data collection was structured questionnaire. The
instrument was validated by three experts. The internal consistency of the questionnaire items was
determined by using Cronbach alpha reliability method and 0.83 reliability coefficient was obtained.
Data were analyzed using mean and standard deviation. The findings of the study revealed that
respondents agreed that Fabrication and Welding craft teachers needed 15 modern fabrication and
welding skills, 25 pedagogical skills for more effective training of students. The study also identified
16 strategies for acquiring the required skills for blended instruction in technical colleges for
effective teaching in Lagos and Ogun States. It was recommended that blending of instructional
techniques should be adopted to make instructions.

Keywords: Blended Instruction, Fabrication and Welding, Effective teaching, Revamping depressed
economy.

Introduction and Heinze & Procter, 2006).Driscoll (2010)
o ) and Dziuban, Hartman & Maskal, (2005)

Blended Instruction is one of the various viewed blended instruction as a pedagogical
methods used to deliver meaningful learning  approach that combines the effectiveness and
experiences. It is a result of the advancements socialization opportunities of the classroom
in commgnicatiqn and network tech_nologies. with the technologically enhanced active
Blended instruction refers to the mixture of  |eaming possibilities of the online environment.
different delivery methods and learning  Amadi, Chiorlu and Obed (2016) classified
strategies that will optimize the learning  teaching facilities/resources as any item, which
experience of the user, in which classroom  aids stimulate and motivate the learner as well
training sessions, Computer Based Training a5 simplified the processes of classroom
(CBT) and Web Based Training (WBT) can be  teaching.  Osinem (2008) further classifies
combined as a way to train the learners.  facjlities/resources into two, human and
Blended instruction is a method for organizing  material resources. Human resources according
the learning environment; facilitated by {9 Osinem (2008) are those personnel who aid
effective combination of different modes of o assist in imparting knowledge and skill to the
delivery, models of teaching and styles of  |eamers. While material resources are those that
learning (Signh & Reed cited in Sahin, 2010 he|p the teacher to take the world into the
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classroom, thus making remote an abstract idea
concrete and immediate to the experience of the
students. Learning is made more interactive and
significant when students are provided with a
set of tools and resources, particularly when it
takes place in a more dynamic environment like
that of blended instruction. Woodal (2010)
stated that its goal is to empower the individual
to achieve understanding of a given topic,
improve job performance skills and derive
results that support employment. Baffa (2012)
posited that domains in blended instructions
consist of instructor-led classroom,
workshops/laboratory activities,
coaching/mentoring and on-the-job training
(OJT). Instructors may also use live face-to-
face classrooms (informal), where students
actually have control of their learning
experiences and freedom to interact with peers
without the instructor looming overhead.

Fabrication and Welding Craft (FWC)
practice is one of the available options under
mechanical trades at craft level and an integral
part of Technical and Vocational Education and
training (TVET).The National Policy of
Education (2013) defined Technical and
Vocational Education and Training as a
comprehensive term referring to those aspects
of the education process involving in addition to
general education, the study of technologies and
related sciences and the acquisition of practical
skill , attitudes, understanding and knowledge
relating to occupations in various sectors of
economy and social life. Fabrication and
Welding Craft practice is one of the various
crafts specified to be offered under mechanical
trade in Technical Colleges (TC) and
Vocational Enterprise Institutions (VEISs)
(NBTE 2016). Fabrication and Welding Craft
practice like other occupations in TVET
comprises of a blend of both theory and
practical that will equip the learner to possess
necessary skills and knowledge sufficient to
design and construct various equipment,
objects, tools, machineries that may involved
soldering, riveting, welding, heat treatment,
casting, forging etc.

Fabrication and Welding Craft practice
is a 3-year vocational training course offered in
a Technical College (TC) or at Vocational
Enterprise Institutions (VEIs) to qualify trainee
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for the award of National Technical Certificate
(NTC) or National Vocational Certificate
(NVC) respectively. The NTC and NVC
certificates are recognized by National Board
for Technical Education, NBTE. The minimum
standards for the two programs in terms of
curriculum and modules specifications are
determined by the NBTE. According to the
NBTE, the Curriculum for the NTC programs in
Technical College for Fabrication and Welding
Craft is broadly divided into three components:
general education, which accounts for 30% of
the total hours required for the program, trade
theory, trade practice and related studies which
account for 65% and supervised industrial
training/work experience, which accounts for
about 5% of the total hours required for the
program. This component of the course which
may be taken in industry or in college
production unit is compulsory for the full-time
students.

The curriculum for the program in
Vocational Enterprise Institutions (NVC) in
Fabrication and Welding Craft is in flexible
modular form and is structured to have three
parts (i.e. NVC Part I, NVC Part Il, and NVC
Final) each taken in a span of one year.
According to the policy document, each part
contains a cogent and flexible structure and
content that would allow the trainee a practical
working skill unit and the possibility to exit at
that level. Each part incorporates six months.
The NBTE listed six options under mechanical
trades, these are: fabrication and welding craft,
foundry craft, marine engineering, mechanical
engineering craft practice, plumbing and pipe
fitting, refrigeration and air conditioning work.
Oranu, (2003) described mechanical /
metalwork trade generally as all encompassing
trade that involves activities in occupations that
entail designing, processing and fabrication of
metal products; it includes activities in foundry,
forging, machine shop and  welding.
Onwuchekwa (2012) posited that metalwork
trades are one of the oldest trades to be learnt by
man and that working on metals for the
production of various articles of importance to
man is as old as man himself. Onwuchekwa
described metalworkers to include welders,
panel beaters, fitters, machinists among others.
Fabrication and welding craft includes all




metalwork activities such as: sheet metal work,
gas welding, metal arc welding, and structural
steelwork to mention but few. The goals of
Technical and Vocational Education and
Training as stated in the National Policy on
Education, (NPE, 2013) are to: provide
manpower in applied sciences, technology and
business particularly at craft, advance craft and

technical levels; provide the technical
knowledge and vocational skills necessary for
agricultural, commercial and  economic

development; and give training and impart the
necessary skills to individual for self-reliance

economically.
Efforts of government on skills
acquisition led to the establishment of

institutions at all levels of educational system
for the production of craftsmen, technicians and
other skilled personnel who will be enterprising
and self-reliant (Ogbu, 2007). Technical
College is an institution for further education
that provides courses in technology, art,
science, crafts and advanced crafts. is
education for work which prepares an
individual to be gainfully employed (Amadi,
Chiorlu and Obed, 2016). Lagos and Ogun
States are the two states in the south west where
we have largest concentration of industries as
well as highest number of government owned
technical colleges.

Skill is that ability a person possesses to
perform a given task expertly. According to
Hull in Mamman (2009), skill is a manual
dexterity ~ acquired  through repetitive
performance of an operation. Abdullahi (2010)
opined that skill is the capability of
accomplishing a job with precision of certainty,
practical knowledge in combination with
ability, cleverness and expertness. Ohia (2012)
defined skill as that expertness, practiced ability
or proficiency displayed in the performance of a
task. Nigeria economy is no doubt in a state of
distress presently, one of the solutions to
address the depressed economy is to choose the
option to give training and impart the necessary
skills  to  individual for  self-reliance
economically’ which is one of the goals of the
TVET as stated in the NPE. This and other lofty
goals to achieve a vibrant economy for our
nation can be achieved when teachers in the
technical colleges acquire the skills needed to
blend the traditional methods of teaching with

It
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different delivery methods and learning
strategies that will optimize the learning
experience of the user, in which classroom
training sessions, Computer Based Training
(CBT) and Web Based Training (WBT) can be
combined as a way to train the learners.
Statement of the Problem

In recent years, the knowledge being
impacted by Fabrication and Welding craft
teachers unto trainees in Technical Colleges has
been criticized as being outdated and
ineffective. Technological advancement of the
present time has gone beyond the use of
mechanical / automated machines as majority of
our industries today have gone digital. For any
technical college graduate to be gainfully
employed and make meaningful impact in this
present day economy, such graduate has to been
in tune with the “‘state of the art
technologically. The instructional techniques in
fabrication and welding craft in the technical
colleges must be in conformity with the world’s
transformation from crude technology to
modern technology. Some of the known
techniques in fabrication and welding are
outdated and no more in use especially in
advanced countries. New techniques of gas
welding, metal arc-welding, heat treatment of
metal have been developed for efficiency and
high degree of precision. Unfortunately, as
observed by Amadi, Chiorlu and Obed (2016)
Metalwork students upon graduation from
technical colleges are presently finding it hard
toperform effectively in industries using
modern equipment like the computer numerical
control (CNC) machines. Shittu  (2013),
Atsumbe, Okoro and Ogwo (2012) also assert
that products of technical colleges are found to
possess less than satisfactory levels of
employability skills. However, if fabrication
and welding teachers in technical colleges adopt
blended instruction for teaching the students,
the hope of the technical college graduates of
securing employment or becoming self-reliant
or advancing in their academic pursuit will be
very high.

Research Questions

9

The following research questions guided
the study:




1. What are the modern fabrication and
welding craft (FWC) practice skills
needed to be blended by (FWC) practice

teachers in technical colleges for
effective teaching in Lagos and Ogun
States?

2. What are the pedagogical skills needed
to be blended by (FWC) practice

teachers in technical colleges for
effective teaching in Lagos and Ogun
States?

3. What are the strategies for acquiring the
required skills by (FWC) practice
teachers in technical colleges for
effective teaching in Lagos and Ogun
States?
Method

This study was conducted using
descriptive survey design. A survey research
design is one, which involves the assessment of
opinion using collection of detailed descriptions
of existing phenomenon with the intent of using
the data to justify current conditions and
practices or to make better plans for improving
phenomenon (Shittu, 2009). The study was
conducted in all technical colleges and Federal
science and technical colleges offering
fabrication and welding craft practice in Lagos
and Ogun States. The population for the study
comprised all the fabrication and welding

Results
Table 1

workers / teachers in technical colleges in
Lagos and Ogun States. Data made available
from Lagos State ministry of Science and
Technology, Ogun State Ministry of Education,
Science and Technology as well as Federal
Ministry of Education and Youth Development
showed that there were 56 teachers of
fabrication and welding craft practice in the 16
technical colleges in the two states. No
sampling was done since the population was
manageable in size.

The instrument used for data collection
was a well structured questionnaire items. The
questionnaire was developed after a review of
available literature on fabrication and welding
craft practice. The instrument was face-
validated by three lecturers in the Department of
Science and Technology Education, University
of Lagos, Akoka. The reliability of the
instrument was established using Cronbach
Alpha Reliability technique. The reliability
coefficient was found to be 0.97. The data
collected from the questionnaire were analyzed
using mean and standard deviation to answer
each of the three research questions developed
for the study. The t-test was used to test the null
hypothesis at probability of 0.05 level of
significance.

Mean and Standard Deviation of Response Scores of fabrication and craft practice teachers on modern
fabrication and welding craft (FWC) skills needed to be blended in technical colleges for effective teaching in

Lagos and Ogun States N =56
S/N  Item statements X SD Decision
Modern fabrication and welding craft practice Skills
1. Read and transfer measurements from digital measuring instruments onto sheet 4.60 0.50 Needed
metal correctly
2. Read and interpret measurement correctly using digital thickness-gauge when 4.79 0.42 Needed
measuring the thickness of sheet metal for a specific job
3. Operate a digitally controlled power hacksaw for cutting structural steels and 4.45 0.71 Needed
beams
4.  Operate a digitally controlled power guillotine for cutting sheet metal 4.40 0.67 Needed
5. Operate a digitally controlled power press for bending sheet metal 4.79 0.42 Needed
6.  Operate a digitally controlled drilling machine for drilling holes on sheet metal 4.60 0.50 Needed
7. Operate a digitally controlled folding machine for folding sheet metal 4.69 0.47 Needed
8.  Operate a digitally controlled angle-grinder for smoothening a welded surface 4.69 0.70 Needed
10. Operate a digitally controlled Oxy-acetylene welding apparatus for gas welding ~ 4.45 0.67 Needed
operation
11. Operate a digitally controlled electric arc-welding apparatus 4.38 0.66 Needed
12. Draw and develop patterns for various sheet metal shapes using Auto-CAD 4.38 0.66 Needed
13. Operate a digitally controlled Oxy-acetylene welding apparatus for gas welding 4.79 0.42 Needed
operation
14.  Operate a digitally controlled Smith forge 4.79 0.42 Needed
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15.

Operate a digitally controlled circular cutter

491

0.30

Needed

and welding craft practice teachers needed all

the

Data in Table 1 revealed that fabrication FWC practice teachers in technical colleges in

welding craft practice skills needs are needed by
Table 2

Lagos and Ogun States for effective teaching
items listed as modern fabrication and with mean ranges from 4.38 to 4.91.

Mean and Standard Deviation of Response Scores of fabrication and craft practice teachers on modern
fabrication and welding craft (FWC) skills needed for blended instruction in technical colleges for effective
teaching in Lagos and Ogun States

N =56
S/N  Item Statements X SD Decision
A Pedagogical Skills on Instructional Planning
1.  Examine the curriculum of the training program module 460 050 Needed
2. Establish objectives of instruction 479 042 Needed
3 Determine content of instruction from a module unit 460 050 Needed
4.  Specify instructional concepts in a learnable unit during the 4.45 0.71 Needed
laboratory or classroom practice
5. Arrange selected instructional contents in order of presentation 440  0.67 Needed
6. Identify and select relevant instructional materials for instruction 479 042 Needed
7. Select and adopt relevant methods for content delivery 460 0.50 Needed
8. Identify appropriate and adequate learning experience for instruction  4.69  0.47 Needed
9.  Select and emphasize appropriate technique for instructional delivery  4.69  0.70 Needed
10. Identify and select appropriate instructional evaluation technique to 4.45  0.67 Needed
be used
B  Pedagogical Skills on Instructional Implementation
11. Select and use relevant instructional method to link the previous 4.38  0.66 Needed
experience with the new learning
12. Present selected objectives of the instruction 479 042 Needed
13. Present selected content and arrange its delivery in sequential order 479 042 Needed
14. Use appropriate questioning techniques to determine students entry 4.91  0.30 Needed
behavior
15. Present selected learning materials at the appropriate time 438 0.66 Needed
16. Introduce learner’s instructional activities at the appropriate time 445 0.67 Needed
17. Identify learner’s errors in the laboratory or classroom work practices 4.38  0.66 Needed
18. Adopt appropriate instructional assessment technique to be used 4.60 0.50 Needed
Correct identified learner’s errors
19. Adjust and control instructional strategies in response to learners’ 4.79  0.42 Needed
feedback
20 Re-visit the instructional strategies in-line with the obtained feedback 4.60 0.50 Needed
C Pedagogical Skills on Instructional Evaluation
21  Select the evaluation to be used 436 045 Needed
22 Develop the evaluation strategies to be used 445  0.67 Needed
23 Specify the instructional objectives to be evaluated 438 0.66 Needed
24 Administer the technique (test or task) 445  0.67 Needed
25  Observe and supervise the learners performing the test or task 460 0.50 Needed
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fabrication and welding craft practice teachers
needed all the 25 items listed on pedagogical

The analysis in Table 2 indicates that skills for blended

Table 3
Mean and Standard Deviation of Response Scores of fabrication and craft practice teachers on the Strategies
for acquiring the Required skills for blended instruction in technical colleges for effective teaching in Lagos

instruction
colleges in Lagos and Ogun States for effective
teaching with mean ranges from 4.38 to 4.91

in technical

and Ogun States N =56
S/N  Item statements X SD Decision
1. Accessing operational details of digitalized fabrication and welding  4.40 0.67 Needed
equipment via Information and Communication Technology (ICT)
2. Work-based learning in the form of On-the job training 4.60 0.50 Needed
3. Through industrial visits 4.79 0.42 Needed
4. Interaction with other professional colleagues on use of digitalized 4.45 0.71 Needed
Equipment
5. Off-the-job training in which extensive practical equipment / new skills ~ 3.00 1.40 N/Needed
are acquired
6. Consultation with external experts on the same field 4.79 0.42 Needed
7. Exhibition of new technologies on digitalized equipment 4.60 0.50 Needed
8.  Workshop training on strategies for mastering use of modern digital  4.69 0.47 Needed
equipment
9.  Seminars on strategies for new skill on digital fabrication and welding  4.69 0.70 Needed
equipment
10. Team-working on strategy can foster efficiency, proficiency, and 4.45 0.67 Needed
making skill natural to teachers
11. Understanding general digital equipment working principles 4.38 0.66 Needed
12. Supervising students placement in the world of fabrication and welding  4.38 0.66 Needed
with in-house personnel
13.  Supervising relevant skill tasks 4.79 0.42 Needed
14. Understanding information search and use of libraries, references, 4.79 0.42 Needed
journals and manufactures’ technical manuals
15. Undertaking sabbaticals 3.01 1.30 N/Needed
16. Engagement in laboratory practical project session 4.45 0.67 Needed

Data in Table 3 show that the respondents
agreed on 14 items but disagree on two items, 5
- Off-the-job training in which extensive
practical equipment / new skills are acquired
and 15 — undertaking sabbaticals with mean
3.00 and 3.01 respectively.

Discussion

The findings of research question 3 as
revealed in table 3 showed that, the respondents
from the technical colleges in both Lagos and
Ogun States disagreed with undertaking Off-
the-job training in which extensive practical
equipment where new skills may be acquired
and undertaking sabbaticals as strategies for
achieving blended instructions in technical
colleges in the two states. Their disagreement
on the two items might be traced to the fear of
conceding their commitment to their dependants
to go on off-the-job training and sabbaticals.

153

Secondly they might be considering their
supplementary means of surviving that could be
jeopardized. The two factors might hamper their
decision to go on off-the-job training or
sabbaticals. 14 strategies among which include
industrial visits, on-the-job learning, consulting
with external experts were agreed with as means
or avenue through which blended instructional
skills can be acquired. This is in line with
assertion of some authors like Driscoll (2010),
(Signh & Reed cited in Sahin, 2010), Amadi,
Chiorlu and Obed (2016) among others that
different ways in which the skills are acquired
in all cases involve those strategies that were
agreed with by the respondents in the technical
colleges in Lagos and Ogun States.

Conclusion
Based on the findings of this study, the
following conclusions were drawn: Fabrication




and Welding Craft practice teachers background
lack quality in terms of bended instructional
skills required of them that were not sufficiently
possessed. This in turn leads to shallow and
manual skills with which they trained students.
This paper recommends that there is need for
students to be able to assess larger networks and
work on digitally controlled equipment
available for modern fabrication and welding
activities, identify and use more sophisticated
metal finishing and heat treatment gadgets.
Operate  digital  annealing,  tempering,
normalizing and hardening equipment. Make
use of digital seamless and digital spot welding
machines to mention but few. To enable the
teachers teach more effectively and for
addressing the depressed economy, there is
urgent need to examine the curriculum of the
training program modules, to establish objective
of instruction, select and use of relevant of
relevant instructional method to linking the
previous experience (old technology skill) with
(new technology skill), assess learner’s
performance and also provide justified feedback
to learners on their performance in the test/task.

Recommendations

The following are the recommendations
made based on the findings of the study:

1. Technical teachers like whoever ought
to teach technical subject like
fabrication and welding craft in any of
the technical colleges should undergo
intensive training under craftsmen in
technical education studies up to
Bachelor of Education Degree (B.Ed)
from a reputable and recognized
university.

Extensive training should be organized
for fabrication and welding craft
practice teachers in the technical
colleges in the two states to keep them
abreast with the contemporary practices
and update their skills in fabrication and
welding craft practice.

The government of Lagos and Ogun
States should encourage fabrication and
welding teachers by giving them
incentives and financial support to go on
re-training courses or programs.
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4. The management of fabrication and
welding and allied industries and in-
house personnel should be co-opted to
consolidate teachers teaching with
actual work experience.
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Abstract

This study determined the adult farmers’ training needs for improving cassava flour processing and
packaging in Imo State. Two research questions guided the study while two null hypotheses formulated
were tested at 0.05 level of significance. A descriptive survey design was adopted for the study. The
population for the study was 2,232 which consisted 2,202 registered adult farmers and 30 extension
officers from the State. There was no sampling because of the manageable size of the population. The
instrument for data collection tagged Adult Farmers’ Training Needs for Improving Cassava Flour
Processing and Packaging Questionnaire was developed by the researchers and used to collect data for
the study. Three experts validated the instrument. A reliability co-efficient of 0.86 was established using
Cronbach Alpha reliability method. Research questions were answered using mean and the null
hypotheses were tested using t-test at .05 level of significance. The findings from the study revealed that
there is significant mean difference between the responses of extension officers and adult farmers in the
training needs for improving flour processing and packaging. Based on the findings of the study, it was
recommended among others by the researchers that the findings of the study should be packaged into a
training programme and used to train adult farmers on cassava processing and packaging by the state
and local governments.

Keywords: cassava flour, adult farmers, training needs, processing and packaging.

Introduction New economic partnership for African
) ) ) Development (NEPAD, 2004) has identified

- Cassava is an important food crop in  cassava as poverty-alleviation crop and has
Nigeria in general and in Imo state in particular. developed a market-oriented strategy for the
As a food crop, it plays a vital role in the food sub-sector, based on the global cassava
sgcurity of the worl_d becaqse of it_s_capacity _of development strategy (GCDS). This choice is
yields under marginal soil condition and its  partly due to the recognized importance of the
tolerance to drought. Cassava provides a major crop as a famine reserve crop, its production
source of household income; often for women being relatively simple, demanding low
and the very poor through its production,  agronomic inputs with little or no fertilization.
marketing and processing (FAO, 2007).  Other advantages of the crop include efficiency
Cassava products are major sources of dietary jn calorie production compared to other crops.
fibres and so have some laxative effect, thereby According to Katz and Weaver (2003), cassava
protecting the lower sections of the  typers are cooked in various ways in order to
gastrointestinal tract against cancer of the colon turn them to food. The soft boiled tubers have a
and rectum (Saani, Oguntona and Naaziya-  good flavor and can replace boiled potatoes in
Dixon, 2010). many ways. Cassava flour can as well be used
in place of wheat flour. Cassava in Nigeria and

Imo state in particular is currently used for two
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main purposes; 90% as human food and only 5
— 10% as secondary industrial material. About
10% of Nigeria’s industrial demand consists of
improved quality cassava flour used in biscuit
and confectionaries production (FAO, 2007).
Imo State  Agricultural Development
Programme (IMADP) (2011) observed that
90% of cassava processors in Imo state
concentrate on processing of cassava into fufu
and garri only, other processing options such as
flour and starch are not given attention. In Imo
State, cassava is traditionally processed before
consumption into garri (roasted fermented
granules), fufu (dried fermented starch flour),
lafun  (dried fermented flour), tapioca
(unfermented roasted granules from starch) and
pupuru  (smoked dried fermented balls).
Processing of cassava is at substantial level.
This is because the processors do not have
relevant skills and facilities and as such, the
processors use crude methods and facilities such
as one or two heap fermentation followed by
pounding and drying of their products (IITA,
1993).

Cassava flour processing is a means of
treating cassava raw tubers in order to change
and preserve them into powder. This adds value
to the product and extends the shelf-life.
Cassava tubers deteriorate within three to four
days after harvesting and thus are either
consumed immediately or processed into
different forms with better storage qualities.
The bulkiness and high perishability of
harvested cassava roots make immediate
processing of roots necessary. IITA (2004)
observed that there are a lot of deficiencies in
preparing unfermented and fermented cassava
flour using traditional ~methods. These
deficiencies are as follows. It was observed that:
although drying the chunks or the whole tubers
usually results in their outer surface being
sufficiently dry, the moisture level inside the
chunks of tubers is still considerably higher
than the safe value, the process is quite
unhygienic; spreading the products on the
ground makes it vulnerable to contamination to
foreign bodies or dust and drying causes a
major  bottleneck in  flour  production,
particularly during the rainy season when the
product can become mouldy and lose quality.
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Compared to the traditional methods used in
Imo State, the improved method for processing
cassava increases productivity and improves
quality and storability of cassava products. It
also enhances the potential for cassava growers
in Nigeria in general and Imo state in particular
to develop non-traditional cassava products.
IITA (2004) identified the objectives of
improved cassava processing as: to reduce the
drudgery and labour intensiveness of traditional
cassava processing methods and thus increasing
productivity; to produce an end product of
better and more uniform quality; to ensure the
reduction of total elimination of undesirable
toxic constituents in cassava so that it is suitable
for human consumption; to promote the
establishment of economically viable small-
and medium-scale cassava-based industries and
create new opportunities for employment in
rural areas; to reduce the amount of fuel used
for drying cassava by introducing fuel-efficient
devices and techniques; to promote the export
potential of cassava products.

Cassava flour can be prepared in a manner
which makes it suitable for use as an important
confectionary and bakery ingredient (that is, as
unfermented, well processed flour referred to
technically as improved quality cassava flour).
In this form, it can be used in place of wheat
flour in many industrial applications (Azuogu,
Adeye, Lomo and Achem, 2010). Improved
quality cassava flour is an unfermented smooth
odourless, white or creamy flour, blend with no
gluten. With the increase availability of
improved processing methods, technologies for
processing cassava into quality fermented flour
are now more accessible. These technologies
can be used to produce partial/whole substitute
for wheat flour from 5 — 100% in bakery and
confectionary products such as bread, cake,
biscuit, meat pie, sausage rolls, doughnuts,
chin-chin, etc. some of these snacks have
neither noticeable change in texture, flavor,
aroma nor colour (Sanni, Oguntona and
Naaziya-Dixion, 2010).

Flour has potential in many developing
countries, particularly in Nigeria where there is
a large consumption of bread made from 100%
imported wheat (Onabulu, 2009). The degree of
replacement can lead to different grades of
breads and pastry products and prices for the




consumer. Nigeria imports over one million
tonnes of wheat annually. At 10% substitution
of cassava flour in wheat flour and with the
current  national demand, more than
300,120,000 metric tonnes of improved cassava
flour is required. This highlights the need for
adult farmers skills in processing high quality
cassava flour in Imo State. The steps or
procedures for processing improved quality
cassava flour according to IITA (2004) and
Onabulu (2009) include: healthy and fresh
cassava tubers harvested 10 — 12 months after
planting should be processed within 12 hours
after harvesting. This helps to improve yields
and meet industrial standards for fibre and
starch. Farmers, processors, and marketers
should stick to a particular product. The use of
mix varieties should be avoided. This helps to
improve yields and meet with industrial
standards for fibre and starch; healthy tubers
should be stored from the lot for processing and
peeling with knives or mechanical peeler to
remove woody tips. The rind should be
completely removed to ensure low fibre and
white colour of the finished product; Cassava
tubers should be washed in clean water and
grate to obtain uniformly smooth mash. If the
mash is not uniform, grate again until smooth
mash is obtained; Load the mash into sacks and
press to remove moisture as possible.
According to IITA (2004), pressing should be
done immediately after grating to avoid the
onset of fermentation. Sacks should be double
to avoid bursting and the pressing time depends
on the efficiency of the press and moisture
contents of the mash. Different types of pressers
with various capacities are currently used. Good
drainage system is required for safe disposal of
the effluent to avoid environmental pollution
and public health hazards; cake breaking/sifting
or sieving is done by sifting with non-rusting
sifter into clean basin. It can also be done by
placing the pressed cake into the grater and
disintegrate for drying using sifter made of
stainless steel material; chipping/slicing activity
follows using the unit operation for only low
cyanide cassava varieties. Manual or motorized
slicer or chipper should be used. Cassava tubers
should be thinly sliced, if manual chipper is to
be used to facilitate the drying process. The
process is simple with the advantage of yielding
a product with slightly higher starch content but
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comprises other quality requirements like
colour, odour and taste to a large extent. If
drying is not done rapidly, this process should
not however be used for cassava with high
cyanide content (more than 100kg/kg HCNsQ)
because the process does not afford sufficient
contact  between  endogenous  enzymes
(Linamarase) and cyanogens for effective
detoxification of the product; sifted cake should
be dried in a dryer to reduce moisture level to
acceptable level according to national
regulatory standards. Sun drying is done by the
use of mechanical or solar dryer to reduce the
moisture. Black polythene sheets are used to
spread clumps or mash on elevated platforms to
facilitate drying by absorption or solar heat and
the elevated platforms prevents dust and other
dirt from contaminating the drying product.
Drying should be done rapidly to prevent
fermentation which would impart unacceptable
flavor to the pastries (Codex Standard, 1985);
milling is done to obtain fine textured flour
using hammer mill or disc attraction mill after
which packaging of the product is done.

Cassava flour packaging refers to the
manner of presentation of cassava flour for sale
and the correct environmental condition for
flour during the length of time for storage
and/or distribution to consumers. Proper
packaging adds value to the products. The use
of inferior materials in packaging of cassava
offers little in the way of barrier properties
needed for a long shelf life which may lead to
wastage (Practical Action on Technical Brief,
PATB, 2010). Improved packaging innovation
presentation can make cassava flour attractive
to consumers. More recently, the traditional use
of cassava is changing from primary human
consumption to processing industrialized
products (FAO, 2007). Poor packaging limits
trade and increase waste. Food waste in Imo
State devastates individuals, economies and the
environment. There is need to develop
technologies that extend the freshness and shelf-
life of food. In developing countries like Imo
State while also educating food producers,
retailers and consumer on how processing and
packaging prevents waste. Food packaging can
extend the shelf life of fresh food for weeks,
reduce the amount of food lost during
transportation and reduce waste in homes. For




example, food processing and packaging helps
keep for a longer time compared to when they
are not processed. Peter and Ann (2002)
perceived that the actual use of any packaging
material will depend mostly on the cost and
availability in a particular area. The choice of
packaging material as stated by Daramola,
Idowu, Atande and Oguntoona (2010) depends
on the nature of the product, the storage and
handling conditions among other factors. There
may be particular marketing reasons for
choosing a certain type of package and these are
very important in package selection. Cassava
product is hygroscopic (it absorbs moisture
from air) and should be packaged in air-tight
and moist-proof bags, especially in area of high
humidity to retain the low moisture content and
prevent mold growth (USAID, 2010).

Cassava flour should be packaged in
containers which will safeguard the hygiene,
nutritional technological and organoleptic
qualities of the product. The packaging
materials shall be made of substances which are
safe and suitable for the intended use. They
should not impart any toxic substance or
undesirable odour or flavor in the product. They
must be clean, sturdy and strongly sewn or
sealed with specific instructions for use boldly
written on the packaging materials. PATB
(2010) maintained that packaging could
influence significantly not only the chemical,
functional, microbial and sensory quality of
food but also the shelf-life, inadequate
packaging of flour therefore has profound effect
on the whole pattern and total amount of food
consumed in Imo State. The author further
stated that basic skills needed by adult farmers
to succeed in cassava flour packaging include: a
good level of physical fitness, good
observational skills and the ability to spot faults,
patience to carry out repetitive tasks, ability to
work quickly to meet production, good team
working skills and the ability to work on your
own, the ability to follow strict health and good
standards of personal hygiene.

A good agricultural education programme
designed to produce professional should apart
from enriching the trainees with knowledge,
fact, theories and principles provided also
training needed to acquire expertise in cassava
production, packaging and utilization. Training
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need is a condition where there is a gap between
“what is” and “what would be” in terms of
incumbent knowledge, skills and attitudes for a
particular situation at one point in time. The gap
is called “a problem” which usually occurs

when differences exist between desired
performance and actual performance. Training
according to Olaitan, Nwachukwu, Igbo,

Onyemaechi and Ekong (1999) is the process of
making better the knowledge and competences
of personnel in an occupation.

Training could be through in-service
programmes, short  courses  workshops,
conferences, seminars or Dby retraining in
situations where knowledge acquired have
become absolute. To acquire the needed skills
in cassava processing and packaging, adult
farmers have to pass through series of training.
Training is generally through practical exposure
or informal institutions established for the
purpose of providing exposure in required
skills. Skill therefore is a product of training.
Skills according to Etuk (2000) are important
for the social values. Skills requirement
essentials for development of intrinsic
potentials in individual skills have long been
recognized as the basis for the wealth creation
of the nation’s development in many of the
western countries, it has shown that a nation
makes spectacular achievements by virtue of the
skills, ingenuity and technical know-how of its
people. Adult farmers in Imo state lack such
skills and as such, should be trained so as to
meet up with the demands of the day. Putting an
end to global hunger and the preservation of our
planet are two of the world’s greatest challenges
and adult farmers in Imo State need to do more
to make food available through processing and
packaging of cassava flour.

Adult farmers in the context of this study
are male and female adults who work for a
common interest of processing cassava tubers
into flour and package for successful economic
living in Imo State. There is insufficient skills
among the existing work force (adult farmers)
resulting in low performance of task of firms,
industries and organizations to enhance adult
farmers empowerment. There seem to be
inadequate awareness in the processing and
packaging of cassava flour by adult farmers in
Imo State. This is shown in their stereotype




processed products and usage of cassava in Imo
State. The emerging technologies have changed
the way works are done and bring about a shift
of work force requirements from low skills to a
well informed high technical and vocational
skill (Vize, 2010). It is imperative therefore that
adult farmer should have necessary technical
and vocational skills to succeed in life.

Purpose of the study

The general purpose of this study was to
determine adult farmers training needs for
processing and packaging cassava flour in Imo
State. Specifically, the study sought to;

1. Determine adult farmers training needs
for improving cassava flour processing
in Imo State, Nigeria.

2. Determine adult farmers training needs
for improving cassava flour packaging
in Imo State, Nigeria.

Research questions

The following research questions guided the
study:

1. What are the adult farmers training
needs for improving cassava flour
processing in Imo State, Nigeria?

2. What are the adult farmers training
needs for improving cassava flour
packaging in Imo State, Nigeria?

Hypotheses

The following null hypotheses were
tested at 0.05% level of significance:

1. There is no significant difference
between the mean responses of
extension officers and adult farmers on
the training needs for improving cassava
flour processing in Imo State, Nigeria

2. There was no significant difference
between the mean responses of
extension officers and adult farmers on
the training needs for improving cassava
flour packaging in Imo State, Nigeria.

Results

Method

The study adopted descriptive survey
design. A descriptive survey design, in the
opinion of Ali (2006) is a descriptive study
which uses sample of an investigation to
document, describe and explain what is in
existent or nonexistent on the present status of
phenomena being investigated. In survey study,
views and facts are collected through
questionnaire, interviews among  others,
analyzed and used for answering research
questions. The study was conducted in Imo
State of Nigeria. The population for the study
was 2,202 registered adult famers and 30
extension officers working with the Imo State
agricultural development programme making a
population of 2,232 subjects.

The instrument for data collections was
a structured questionnaire developed by the
researchers. The instrument was designed to
have two components of needed and
performance columns. Each column was on
four point scale of highly needed or high
performance, needed or performance, slightly
needed or slight performance and not needed or
no performance with corresponding values of 4,
3, 2 and 1. The instrument titled adult farmers’
training needs for improving cassava flour
processing and packaging questionnaire was
face validated by three experts. The internal
consistency of the questionnaire items was
determined using Cronbach alpha reliability
method and 0.73 was obtained as reliability
coefficient of the entire questionnaire. Two
thousand two hundred and thirty two copies of
the instrument were duly administered and
retrieved with 100% return rate.

Data collected were analyzed using
mean of need and performance improvement
need index to answer the research questions. T-
test was used to test the null hypotheses at 0.05
level of significance and at relevant degree of
freedom.

Data for answering research questions and null hypotheses are presented in Tables below:




Table 1: Mean rating of adult farmers and extension officers weighted mean on cassava flour processing in
Imo State, Nigeria

PG Remark
S/N  Items statement - Cassava flour processing EOX FX EOX—-FX
1 Ability to select raw materials to ensure the quality of the 3.23 220 1.03 Needed
final products.
2 Ability to crop within two days of harvest for product 2.67  2.38 0.28 Needed
quality.
3 Ability to apply proper hygienic practices. 3.03 269 034 Needed
4 Adopting the technique of timely processing of products. 3.10 277 0.33 Needed
5 Ability to use peeling machines. 317 352 0.65 Needed
6 Ability to carry out different dewatering techniques. 3.27 2.62 0.58 Needed
7 Ability to operate drying machines. 3.20 2.62 0.58 Needed
8 Ability to carry out fine milling operations. 3.13 3.13 0.00 Not needed
9 Ability to test products in numerous receipts. 3.17 261 0.56 Needed
10 Ability to be self-reliant in thought and actions. 3.10 3.10 0.00 Not needed
11 Ability to apply good management practices. 3.27 2.61 0.66 Needed
Total 327 251 040 Needed
Note: EOX = Extension officers weighted needed since the flour processing needs overlap
mean one another, it is difficult to isolate the two
flour processing needs during training without a
FX = Farmers weighted mean gap. Therefore, adult farmers require training in

all identified flour processing skills but less

Table 1 reveals that 9 out of the 11  emphasis will be giving to the two skills that

skills of cassava flour processing have their  were negative. Table 1 shows the total

performance gap range from 0.28 to 1.03 and  responses in cassava product processing into

are positive. This indicates that cassava product flour indicating that farmers need a retraining

processing into four require retraining in the 9 on the whole as the performance gap is positive

skills, two (2) skills, that is item 8 and 10 have  value of 0.51. Thus result however is further

their performance gap as being neutral. This subjected to the t-test analysis in order to
indicates retraining in the two skills are not ascertain if it is significant.

Results of testing null hypothesis 1

Table 2: t-test analysis of responses of extension officers and adult farmers on the training needs for
improving cassava product processing into flour in Imo State, Nigeria

Source of variation N X SD  Df Teal Teri Decision
Extension officers 30 29.50 550 2230 4.78 10.96 *
Adult farmers 2202 24.39 5.83 0
* = Significant at .05 level of significance. 1.96. Therefore, the null hypothesis is rejected.
The adult farmers require retraining for
Table 2 shows that, the calculated t-  jmproving cassava product processing into flour
value (tca) 4.78 is greater than the t-critical (tci)  in 1mo State.

Table 3: Mean ratings of adult farmers and extension officers on the training needs for improving cassava
flour packaging

SIN Items statement - Cassava flour packaging EOX FX EOX-—-—FX Remark

1 Exposure to techniques that aid flour distribution. 3.17 227 0.90 Needed

2 Adopting rapid distribution of flour techniques. 293 235 0.58 Needed

3 Ability to reduce post harvest losses through better 2.90 2.39 0.1 Needed

innovation.

4 Ability to handle different packaging materials. 3.03 248 055 Needed

5 Exposure to chip drying techniques. 260 262 -0.02 Not needed
6 Ability to attract buyers by making products attractive. 3.00 222 0.78 Needed
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7 Ability to flour packaging regulation. 2.97 254 0.43 Needed

8 Ability to label packages correctly. 3.10 3.16 -0.06 Not needed

9 Good observation skills. 280 222 058 Needed

10 Ability to spot faults. 3.10 3.16 -0.06 Not needed

11 Ability to adopt effective marketing strategy. 2.90 2.82 0.08 Needed

12 Ability to use different packaging sizes for conveniences. 3.20 246 0.74 Needed

13 Ability to have knowledge on consumers right 297 234 063 Needed

14 Having a good level of physical fitness. 290 260 0.30 Needed

15 Patience to carry out repetitive tasks. 290 260 0.30 Needed

16 Ability to work quickly to meet packaging targets. 280 248 0.32 Needed

17 Good team working skills 3.17 259 0.59 Needed

18 Ability to work on your own. 2.97 2.33 0.64 Needed

19 Ability of following strict health and safety guidelines. 3.00 269 031 Needed

20 Good standard of personal hygiene. 3.10 245 0.65 Needed
Total 298 250 048 Needed

The data in the Table 3 shows that 18 require re-training in the two skills. The Table
out of 20 skills for flour packaging have their also reveals that total responses on cassava flour
performance gap range from 0.08 to 0.90 and packaging need re-training on the whole as the
are positive. This indicates that cassava flour performance gap is a positive value of 0.48.
packaging required re-training in the 18 skills. However, in order to ascertain if the result is
Two (2) cassava flour packaging have their significant, the responses were further subjected
performance gap as -0.06 and -0.02. Thus, to the analysis of t-test
indicates that cassava flour packaging did not

Result of testing null hypothesis 2 is represented in
the table 4.

Table 4: T-test analysis of responses of extension officers and adult farmers on their training needs for
improving cassava flour packaging

Source of variation N X SD Df Teal Teri Decision
Extension officers 30 68.83 5.84 2230 7.09 1.96 *

Adult farmers 2202 59.30 7.33

* = Significant at .05 level of significance. subsistence level. Adult farmers do not adhere

) ) to cassava processing standard. The findings is
As shown in Table 4, the total t; 7.09iS  jn agreement with the work of Etuk (2000) who

greater than tyi 1.96. Therefore, the null  pointed out that for skills to be acquired, there
hypothesis two is rejected. The adult farmers  myst pe quality training and training materials
packaging. implication is that adult farmers will continue to

. . adopt traditional method of skills in cassava
Discussion

processing as they are unable to access
improved training and processing facilities.
Therefore, adult farmers in Imo State should be
given training.

The findings on adult farmers training
needs for improving cassava flour packaging
revealed that lack of training has a significant
influence on the poor performance of adult
farmers in cassava flour packaging. The
working condition of the adult farmers does not
promote better processing and packaging. This
finding is in line with the report of IITA (2004)
and IMADP (2011) that acquisition of skills and
availability of relevant processing and
packaging facilities promote production of high

Adult farmer’s training needs for
improving cassava product processing into flour
is generally obtained through exposure to task.
Null hypothesis one was rejected, indicating
that the adult farmers need adequate and
improved training to acquire the relevant skills
for improving cassava flour processing. The
study revealed that the adult farmers are still
using traditional methods of processing cassava
into flour. This may be attributed to lack of or
inadequate access to training facilities, inability
to procure the processing hardware and so on.
This finding is in line with the study of 1ITA
(2004) that processing of cassava is still at
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quality products, the absence of which renders
the adult farmers incapable of processing and
packaging cassava flour to required standards.

Conclusion

The findings showed significant
difference between the responses of extension
officers and adult farmers in their training
needs. The packaging of cassava flour requires
some detail industrial knowledge and skills of
which they do not have adequate exposure.
Based on the findings of this study, it is
concluded that the adult farmers in Imo State
need re-training on cassava processing and
packaging of flour. There is need for the adult
farmers to be provided with good processing
and packaging facilities at least at the co-
operative society level so that farmer could
access the modern facilities, otherwise they will
continue to use the crude facilities and local
method at subsistence level. The researchers
therefore conclude that the farmers need re-
training to keep them abreast of the changing
technologies.

Recommendations

1. The findings of the study should be
packaged into a retraining programme
and used to train adult farmers on
cassava processing and packaging by
the state and local governments.

To ensure quality cassava flour from
adult farmers in Imo State, Nigeria, the
farmers should be trained and re-trained
by the state and the local governments
agricultural development programme
authority  through  seminars and
workshops.

Adult farmers in Imo State should
organize themselves into multi-purpose
cooperative societies in order to cater
for training and funding from
government and international donors.
Central processing and packaging skills
should be built by local government
authorities in strategic locations so that

cassava  processor  could  avail
themselves of the facilities. This is
because these facilities are too

expensive for the farmers to afford.
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Adult farmers should accept the training
programme when organized and take
advantage of such opportunity to update
their knowledge and skills in processing
and packaging of cassava flour.

The entrepreneurs in cassava production
industry should be allowed access to
these skill items in processing and
packaging of flour and