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Abstract: The study was conducted to assess the electrical machines skills needed by polytechnic graduates
for employment in oil and gas industry in Niger-Delta, Nigeria. A total of 82 electrical supervisors and
graduates working in oil and gas industry were purposively sampled and used for the study which was
guided by a research question and hypothesis. A 39-item, self-structured questionnaire designed on a 5-
point Likert scale was used to gather data from the respondents. The instrument was face and content-
validated by two electrical engineering experts from oil and gas industry and one expert in measurement
and evaluation from Rivers State University. The reliability of the instrument was established using
Cronbach Alpha having yielded a reliability coefficient of 0.83. Mean and standard deviation were used to
answer the research question while t-test was used to test the null hypothesis at 0.05 level of significance.
The study found that polytechnic graduates need electrical machines skills to be able to represent energy
balance block diagrams, connect transformer for star-star, star-delta, delta-delta operations, carry out
transformer winding operations, carry out open circuit tests on synchronous machines among others in the
oil and gas industry. Based on the findings of the study, it was recommended among others that government
should adequately provide modern engineering and technology tools and gadgets in polytechnics,
restructure the Student Industrial Work Experience Scheme, as well as promote industry-institution
synergy in the training of engineering students to produce quality graduates for the oil and gas industry.

Key words: Electrical machines skills, unemployment, oil and gas industry, polytechnic, electrical/electronic
graduates.

Introduction

Globally, one major threat to the economies of developing countries is unemployment.
Unemployment represents a situation whereby the active workforce of a nation is without
jobs. The active workforce in Nigeria is made up of youths who formed about 2/3rd of
Nigeria’s population. According to the National Population Commission (NPC) (2007),
about 80 million youths are unemployed in Nigeria. Youth unemployment in Nigeria comes
as result of inadequate skilled personnel capable of meeting employers’ demands
(Omoniwa & Adedapo, 2017).Unemployment pictures a scenario where persons of
workable age who are eager to work in order to earn a living could not secure job
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placements. Supporting this assertion, Owo and Ajie (2020) submit that presently,
unemployment rate in Nigeria has increased significantly due to the aftermath effects of
the corona virus pandemic. In the words of Owo (2020), Nigerian youths including
graduates who are in dire need of jobs are adversely hit by unemployment due to poor
skills acquisition. In other words, to secure job placements in the industry, specifically,
graduate youths need to acquire salient skills needed in the industry for productive
performance. According to Owo and Ajie (2020), poverty and unemployment which are
two monsters causing many Nigerians to go through excruciating situations can be
addressed if majority of Nigerians especially the youths are willing to acquire relevant
skills.

Skills refer to special abilities or expertise developed by someone for performance
improvement on a given job role. In the same vein, Lindner and Dooley (2002) see skill as
capacity to apply present competence to execute observable actions yielding some
observable outcomes. In the words of Okorie (2000), skill denotes the expertise, dexterity
and tact with which one controls situations in the field of work. Furthermore, Osinem
(2008) opines that skill is an individual's capacity to control elements of behaviour,
thinking and feeling within specified contexts and within particular task domains to
achieve meaningful results at work. Also, Ekezie and Owo (2019) posit that skills comprise
special abilities gained through committed learning and practice through quality education
and training which enables an individual to be proficient at work in any chosen vocation.
Thus, from the forgoing, skills could be seen as effective tools for excellent job performance
in the industry and as such graduates need to acquire as many relevant skills possible in
preparation for an exciting career in the industry. One industry where Nigerian graduate
needs to acquire relevant skills for employment is the oil and gas.

Oil and gas industry is any industry supplying energy. Oil and gas industry which came to
limelight due to the discovery of petroleum in 1956 in Oloibiri, a community in present day
Bayelsa state Niger-Delta, supplies about 80% of the total revenue accrued to the Nigeria’s
Government. According to Chizoba, Gwen and Chike (2012), the Nigerian oil and gas
industrial operations yield much revenue to the Nigerian Government thereby served as
the prime mover of the nation’s economy. Correspondingly, Atakpu (2007) posits that oil
and gas alone generated about $600 billion to the Nigerian government. As prominent as
this industry appears, skills are needed to effectively carry out exploration and production
duties. Thus, the oil and gas industry in Nigeria always require the services of skilled
graduates of engineering for a rewarding career in the industry. One key area in which
skills are sought in the oil and gas sector is electrical machines installation, operation and
maintenance.

Thus, electrical engineering graduates from polytechnics who acquired relevant technical
skills in electrical motor operation, coil winding, motor speed control, transformer
installation and operation, maintenance services among others are always in high demand
in the oil and gas industry as these skills are often needed for productive work. This is
because polytechnics are special institutions that train local manpower in skills relevant in
local industries for the technological and economic advancement of the nation. Graduates
of electrical/electronic engineering technology from polytechnics are those who received
standard technical training in theories and practice of electrical engineering technology
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and consequently, specialized in any one of the numerous areas of electrical/electronic
engineering technology such as power system engineering, electrical machines,
telecommunications, electronics and computer engineering, instrumentation and control
engineering, acoustic engineering and automation technology. Fresh graduates of
electrical/electronic engineering from Nigerian polytechnics need to develop skills and
proficiency in engineering design, technical drawing, mathematical modeling, basic
engineering software like MATLAB, tools and machines usage, instrument calibration, coil
winding, digital signal processing, electronic components maintenance and repair,
electrical maintenance and repairs, electrical design and drafting, computer graphics, data
communication and networking, electronic system design, measuring instruments,
information and communication technology, logic, innovation, creativity and among others
(NBTE, 2001). According to Owo and Isaac (2020), the electrical/electronic engineering
graduates from Nigerian polytechnics are expected to acquire adequate technical
competencies in telecommunications, instrumentation, data and information technology,
digital electronics, power system technology, electrical machines, power electronic devices,
automation, control engineering, among others. This becomes crucial as electrical
technologists with expertise in these areas are highly needed for the implementation of the
local content policy in oil and gas industry. Therefore, fresh electrical graduates at the point
of entry into oil and gas industry for a rewarding career need to have awareness of the
skills demand and safety rules applicable within the work environment of the oil and gas
industry in order to function effectively in their roles comprising designing of a complex
electrical system for oil and gas facilities, carrying out electrical maintenance and
operations on an oil and gas facility, executing electrical project engineering or site
management roles available in a wide variety of locations. Thus, with relevant electrical
machine skills, graduates can be gainfully employed in the oil and gas industry for a
rewarding career.

Electrical machines skills are technical skills required for installing, operating and
maintaining of electrical systems and devices for optimal workability. Electrical
engineering graduates from Nigerian polytechnics are therefore taught to gain pertinent
theoretical awareness and practical skills in electrical machines operation to work
productively in the industries (NBTE, 2001). Consequently, the National Board for
Technical Education (2001) clearly indicates the electrical machines skills required of
graduates of electrical engineering from Nigerian polytechnics by stating that electrical
graduates need skills in representing the energy balance block diagrams, connecting three
single phase transformer star to star operation, star to delta operation, delta to delta
operation, sketching the arrangement of three transformer windings, connecting single
phase transformers, connecting three phase transformer, conducting heat run test on two
single phase transformers, conducting efficiency tests on transformers, executing
transformer parallel operations, conducting experiments on induction, interaction and
alignment principles of electrical machines, representing the equivalent circuits of
synchronous machines, drawing phasor diagrams of synchronous machines working as a
motor, drawing the phasor diagrams of synchronous machines working as a generator,
sketching the phasor illustration of electrical machines having salient poles, determining
open-loop characteristics of synchronous machines, determining the short circuit
characteristics of synchronous machines among others. Therefore, with these skills set,
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electrical graduates can work excellently in the oil and gas sector. These skills are generally
referred to as work skills since they are needed to accomplish tasks.

Work skills are superior set of technical skills applicable in the industry which enable an
employee to be productive in the world of work (Ademu, Adah & Atsumbe, 2018). Skillful
feats demand the application of already acquired knowledge and competence through
training to achieving optimistic outcomes including the acquisition of new knowledge.
Thus, a skilled worker is a valuable asset to any organisation as such fellow works
meticulously towards the realization of the organizational cardinal objectives. Thus,
technical or career skills cover any skill sets, knowledge and competencies that can
enhance the capacity of prospective employee to secure, retain and progress at work.

Statement of the Problem

Prior to this time, Nigerian polytechnics produced skilled engineering technologists who
served the nation’s industries extraordinarily. However, the reverse is the case presently as
most Nigerian graduates from polytechnics are found to be lacking in skills (Ejiofor, 2016).
Graduates of electrical/electronic technology from polytechnics lack relevant work skills
for job placements (Ismail & Mohammed, 2015).The issue of lack of technical skills among
graduates is one major reason for ever-increasing unemployment rate in Nigeria. Skills
deficiency syndrome among electrical /electronic engineering graduates paves way for non-
Nigerians to dominate the nation’s petroleum sector thereby impoverish the indigenes
(Ojerinde, 2015). Corroborating this assertion, Ari (2020) reports that the disparity
between the school curriculum and the actual needs of the local industry in Nigeria results
to a situation whereby polytechnic engineering graduates could not secure jobs in oil and
gas industry. This observed missing link therefore necessitates this study titled ‘Electrical
Machines Skills needed for Employment in Oil and Gas Industry in Niger-Delta, Nigeria’.

Purpose of the Study

The purpose of the study is to determine the electrical machines skills needed for
employment in oil and gas industry in Niger-Delta, Nigeria. Specifically, the study was
conducted to:

Find out the electrical machines skills needed by polytechnic electrical/electronic
engineering graduates for employment in oil and gas industry in Niger-Delta, Nigeria.
Research Question

What are the electrical machines skills needed by polytechnic electrical/electronic
engineering graduates for employment in oil and gas industry in Niger-Delta, Nigeria?
Hypothesis

There is no significant difference in the mean responses of electrical supervisors and
graduates on electrical skills needed by electrical/electronic engineering graduates for
employment in oil and gas industry in Niger-Delta, Nigeria.

Methods

The research design adopted in this study was descriptive survey design. A descriptive
survey study is a type of study in which data from a large sample drawn from a given
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population were collected and certain features of the sample as they are at the time of the
study and which are of interest to the researcher were described without altering any
independent variable of the study (Nwankwo, 2016). Purposive sampling was used to
obtain 89 electrical/electronic technologists consisting of (27 supervisors and 62
graduates) who currently work in Green Energy International Ltd., AMNI and Total
Production and Exploration companies. One research question and one hypothesis guided
the study. The instrument for data collection was a 40-item self-structured questionnaire
titled “Electrical Machines Skills needed for Employment Questionnaire (EMSEQ)”. The
questionnaire was designed on a 5-point Likert Scale of Strongly Agree (SA), Agree (A),
Undecided (U), Disagree (D) and Strongly Disagree (SD) having numerical values of 5, 4, 3,
2 and 1 respectively. The instrument was first and content validated by two experts in
electrical engineering who work as electrical supervisors in oil and gas industry and
another expert in measurement and evaluation from Rivers State University Port Harcourt.
The reliability of the instrument was ascertained using Cronbach’s alpha method having
yielded a reliability index of 0.83. A total of 89 copies of the questionnaire were
administered to the respondents by the researchers and one other research assistant. The
research assistant was properly educated on how to support the researchers in the
administration and retrieval of the instrument after duly filled. From the 89 copies of the
questionnaires distributed, 82 was retrieved and used for data analysis. Mean and standard
deviation are descriptive statistical tools used to answer the research question. Statistical
package for social sciences (SPSS) version 20.0 was used to perform all statistical analysis
on the hypothesis using t-test. For the research question, decision to accept or reject any
item in the questionnaire was based on the Mean of the item. Any item in the questionnaire
with a calculated Mean value equal to or greater than 3.00 was accepted, while any item
with a calculated Mean value less than 3.00 was rejected. Standard deviation values close
or wide apart were used to determine homogeneity in the responses of the respondents.
The hypothesis was tested at .05 level of significance using t-test. The decision for
accepting or rejecting the null hypothesis was as follows: If the calculated value of t (tca) is
equal or less than the critical value of t (tcrit), the hypothesis will be accepted otherwise,
rejected.

Result

The findings of the study were stated in accordance with the research question and
hypothesis that guided the study as follows:

Research Question

What are the electrical machines skills needed by polytechnic electrical/electronic
engineering graduates for employment in oil and gas industry in Niger-Delta, Nigeria?
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Table 1: Mean Responses of Electrical Supervisors and graduates on Electrical
Machines Skills Needed by Polytechnic Electrical /Electronic Graduates
for Employment in Oil and Gas Industry in Niger-Delta, Nigeria

S/N Item Statement Supervisors (N1 =24) Graduates (N2 = 58)
X, SD: RMK X, SD; RMK

1  Skills in representing energy balance
block diagrams. 453 0.51 Agreed 4.69 047 Agreed
Skills in connecting three smgle phase 459 051 Agreed 467 048 Agreed
transformer for Star-Star operation.

3 Skills in connecting three smgle phase 471 047 Agreed 483 038 Agreed
transformer for Star-Delta operation.

4  Skills in connecting three single phase 453 (51  Acreed
transformer for Delta-Delta operation. & 4.83 038 Agreed

5 Skills in undertaking the connection of Agreed 472 045 Agreed

2o 453 0.62
three transformer windings.

6  Skills to practically demonstrate single 459 0.62 Agreed 472 051 Agreed
phase transformer connections.

7  Skills to practically demonstrate three
phase transformer connections. 441 051 Agreed 453 056 Agreed

8 Skills to carry out heat run test on two
single phase transformers. 435 049 Agreed 425 0.60 Agreed

9  Skills to carry out regenerative efficiency
test on two single phase transformers. 418 081  Agreed 467 0.53 Agreed

10  Skills in executing parallel operations in 435 0.70 Agreed 467 048 Agreed
transformers.

11  Skills to connect three single phase
transformers to form a single-three phase 424 056 Agreed 444 0.69 Agreed
transformer.

12 Skills .in experir.nenting on the principles of 4.12 0.70 Agreed 458 055 Agreed
electrical machines.

13 Skills in carrying out energy conversion. 435 0.49 Agreed 461 055 Agreed

14 Sll<ills in draw.ing .the. development 4.29 0.59 Agreed 436 076 Agreed
diagrams of electrical windings.

15 Skillsin representing through drawing, the A d
magnetomotive force (mmf) due to 3.88 0.70 Agreed 444 0.69 gree
distributed windings using graphical
method.

16  skills in interpreting the equivalent circuit ~ 4.53 0.62 Agreed 475 0.60 Agreed

of synchronous machines.
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17

18

19

20

21

22
23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

Skills in representing the phasor diagram
for synchronous machine operating as a
motor.

Skills in representing the phasor diagram
for synchronous machine operating as a
generator.

Skills in drawing the phasor diagrams for
salient pole machine.

Skills in determining the open-circuit
characteristics of synchronous machines.

Skills in determining the short-circuit
characteristics of synchronous machines.

Skills in representing Potier diagram.

Skills in determining direct axis
synchronous reactance.

Skills in determining the load
characteristics of an alternator.

Skills in carrying out parallel operations of
synchronous machines.

Skills in representing the effect of variation
of excitation of synchronous generator
connected to an infinite bus-bar.

Skills in determining the torque angle
characteristics of synchronous generator.
Skills in determining the power angle
characteristics of synchronous generator.
Skills in drawing the operating chart for
synchronous machines.

Skills in drawing the winding arrangement
for charge motor.

Skills in drawing the winding arrangement
of the universal motor.

Skills in determining the rise in
temperature in an electrical machine.

Skills in determining the cooling curves of
an electrical machine.

Skills in determining speed control of
direct current (D.C.) motor using Ward
Leonard system.

Skills in determining the characteristics of
speed control systems.

Skills in determining the various speeds of
an A.C. commutator.

Skills in determining the torque/speed
characteristics of charge motor

429 0.59 Agreed

4.18

4.29

4.29

3.71

3.82

3.94

4.06

3.94

4.35

4.12

4.18

3.82

4.18

4.00

4.06

4.24

4.06

4.47

4.30

4.29

122

0.81

0.47

0.59

0.69

0.73

0.66

0.43

0.75

0.61

0.49

0.81

0.64

0.81

0.50

0.66

0.56

0.66

0.62

0.72

0.69

Agreed

Agreed
Agreed

Agreed
Agreed

Agreed
Agreed

Agreed

Agreed

Agreed
Agreed
Agreed
Agreed
Agreed
Agreed

Agreed

Agreed

Agreed
Agreed

Agreed

4.72

4.72

4.47

4,53

3.94

4.08

4.47

4.67

4.47

4.44

4.28

4.39

4.17

4.39

4.69

4,58

4.42

4,58

4.26

4.75

4.61

0.45

0.51

0.56

0.56

0.83

0.87

0.61

0.48

0.61

0.61

0.78

0.64

0.70

0.60

0.52

0.65

0.60

0.55

0.61

0.50

0.64

Agreed

Agreed

Agreed
Agreed

Agreed
Agreed

Agreed
Agreed

Agreed

Agreed

Agreed
Agreed
Agreed
Agreed
Agreed
Agreed

Agreed

Agreed

Agreed
Agreed

Agreed
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38 Skills in determining the speed control of 435 0.70 Agreed 472 051 Agreed
A.C. motors using thyristors.

39 skills in determining the speed control of 435 0.70 Agreed 483 038 Agreed
D.C. motors using thyristors.

Average Mean/SD 42 0.6 0.5
4 2 454 8

Source: Researchers’ Field Result; 2022

The result in Table 1 shows the response of electrical supervisors and graduates on
electrical machines skills needed by polytechnic electrical/electronic graduates for
employment in oil and gas industry in Niger-Delta, Nigeria as well as their decisions on
each item. The result revealed that electrical supervisors and graduates’ responses show
that all the items are electrical machines skills needed by polytechnic electrical/electronic
graduates for employment with average mean values of 4.24 and 4.54 for
electrical/electronic supervisors and graduates respectively which are both greater than
3.00 being the cut-off point. The standard deviation values ranging from 0.00 to 0.99
indicate that the respondents were close in their responses while standard deviation values
of 1.00 and above implies that the respondents (electrical supervisors and graduates) were
far apart in their views.

Hypothesis: There is no significant difference in the mean responses of electrical
supervisors and graduates on electrical machines skills needed by polytechnic
electrical/electronic graduates for employment in oil and gas industry in Niger-Delta,
Nigeria.

Table 2: t-Test Analysis on Electrical Machines SKkills Needed by Polytechnic
Electrical/Electronic Graduates for Employment in Oil and Gas Industry in
Niger-Delta, Nigeria

S/N X SD N df (04 teal teit  Remark
Supervisors  4.24 0.62 24
80 0.05 2.00 1.67  Rejected
Graduates 4.54 0.58 58

Source: Researchers’ Field Result; 2022 Accept Ho if tca < teri, Otherwise Reject Ho.

From Table 2, the calculated mean was greater than the value obtained from the table.
Therefore, as calculated value of t (tca = 2.00) is greater than the critical value of t (teric =
1.67) at .05 level of significance, the null hypothesis is rejected. Thus, there is a significant
difference in the mean responses of electrical supervisors and graduates on electrical
machines skills needed by polytechnic electrical/electronic graduates for employment in
oil and gas industry in Niger-Delta, Nigeria.
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Discussion

The finding of the study as indicated in Table 1 reveals that for polytechnic graduates to
secure employment in the oil and gas sector, they need to acquire adequate technical skills
in line with the present demands of the labour market in oil and gas industry. In other
words, electrical/electronic graduates need to acquire skills in representing energy balance
block diagrams, connecting three phase single phase transformer windings for star-star,
star-delta and delta-delta operations, drawing winding diagrams, determining open-circuit
characteristics of synchronous machines, running tests on transformer, installing all kinds
of industrial motors among others. This study corroborates the views of Ogwo (2010) that
graduates needed technical skills in operating industrial production engines, equipment
and machines in oil and gas industry. This finding was further supported by the National
Board for Technical Education (NBTE) (2001) which states that electrical engineering
graduates from Nigerian polytechnics are expected to develop relevant skills in electrical
machines installation, operation and maintenance as these skills are needed to drive the
technological advancement of Nigeria as applicable in many industries including oil and gas
which demands the services of indigenous skilled electrical/electronic engineering
graduates. This finding however disagrees with Omoniwa and Adedapo (2017) who
emphasize that Nigerian graduates have all it takes to secure quality employment in the
industry. The implication of this assertion is that, Nigerian graduates possessed the needed
technical skills for job placement in the world of work upon graduation. Furthermore, the
study disagrees with Agbonna, Yusuf, Ajidagba and Olumorin (2009) who posit that
Nigerian graduates were employable. This means they possessed the requisite job specific
skills needed for employment and as such can be employed in the oil and gas industry in
Nigeria.

Conclusion

In the industrial world, skills are more preferred to paper qualifications because the world
of work needs to proffer solutions to any observed technical issues capable of halting
production processes which only skilled workforce can offer. Electrical machines are key
tools for increased productivity in the oil and gas industry as the efficiency of the
workforce is enhanced with the acquisition of these skills. Thus, in oil and gas industry, the
services of skilled electrical engineers and technologists are greatly needed and for
graduates of electrical/electronic engineering to be employed in the industry to perform
technical roles, they need to have good knowledge and skills for installing, operating and
maintaining electrical machines and devices.

Recommendations
From the findings of the study, the following recommendations are suggested:

1. Government should adequately provide modern engineering and technology tools
and gadgets in all accredited polytechnics in Nigeria for the training of polytechnic
electrical/electronic graduates.

2. Government should restructure the Student Industrial Work Experience Scheme
(SIWES) to ensure its effectiveness.
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3. Industrial visits/field trips should be made compulsory in all skill-based
programmes of polytechnics in Nigeria.
4, The industries should collaborate effectively with Nigerian polytechnics in the

training and supervision of engineering students so as to produce graduates with
relevant work skills.

5. Polytechnic education in Nigeria should not be treated as inferior to university
education to attract the best brains.
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