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Abstract:

Sustainability, efficiency and productivity of tlperational working system of any nation’s indadtsector are

crucial benefits ergonomics offer in all work segis through enhancing safe work environment andnmzing
human errors. Knowledge, awareness and understanéliworker’s interaction with the system of one/srking
environment as it applies to the person’s profesaind work processes for the general safety, effig and well-
being, constitute the first step to reduction ofrkvrelated injuries. Knowledge and awareness othef role of
ergonomics in engineering real-world of work enaimgent for productivity, accident reduction and pergel's
work life preservation was assessed among engirgestiidents undergoing occupational training inigeNa
based Polytechnic (Yaba College of Technology, Y&lagos). The research tool used for data collectian a
self-developed questionnaire adopted after beirlgjested to reliability test and validation. The samwas
administered to the participants on individual eahtwith the researcher in the months of Septenibeugh to
November, 2016. The participants comprise engingestudents (N = 287) who were randomly selectechfr
seven (7) Engineering Departments available instteool of industrial and manufacturing engineerimghe
institution. Analysed data showed that 81.20% efgtudy participants have no knowledge and awasevfeshat
ergonomics is all about, its benefits and applicetiin the field of engineering. Therefore, if thfessional
demands in engineering real-world of work must lohieved, adoption of ergonomics training aspecthi&
professional work preparation process of engingestadents is a necessity.
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Introduction
Technical personnel’s job demands that an individiaker

should be conversant with the work environment,lstoo transform

Equipping trainees with the appropriate skills, kvprocesses,

job-related health and safety issues and humanorfact

trainees to proficient workers in termg$ o

machines and equipment, the operations as wellhas tperformance, productivity and sustainability (Naeirand

applications required of the job.
environment with its peculiar potential hazardouature
requires good knowledge of safety ergonomics amdtipes
to prevent or minimize workplace accident. Workload
various jobs stresses varied conditions of its quarnce,
work output and strength requirements (human wagacity)
in accordance with the job characteristics.

Engineering workMosaddad, 2013). Health, safety and ergonomics amkw

environment operate the principles of judicious boration
of science and engineering basis as well as completailed
and careful understanding of involved human cajiasiland
limitations (Stobbe, 1996). In addition, IsmailD{®) stated
that ergonomics in general deals with appropriatégaing of

Optimunpersonnel to work, based on the person’s physigphlility

performance level of a worker can be affected bg thand limitations by adjusting the tools, equipmeatks and

occupational health hazard in the work environmémtas
much as production efficiency is to be achieved #tiould
not be to the detriment of the health and safetyths
workforce. The reduction in human suffering alosgdason
enough to develop an effective proactive healtlfetgaand
ergonomics controlling program (Haag, 1992).

Among the various institutions and establishmemas help in
the development of workforce in Nigeria is the Rethnic.
Polytechnic education in Nigeria was establisheiinoart the
youths with practical and employable skills. Thiagshbeen
found to play a key role in human resource devekmnof
the country through creating skilled technical namer,
enhancing the efficiency of the industrial sectansl making
living more meaningful and as such enhance anchgtinen
the nation’s technological and industrial developtnérhe
distinguishing characteristics of training undeetak in
Polytechnics compared to other institutions of kiglearning
are the strong emphasis on practice-based learfinagning
in general provides the means by which performazice
well-being of a trainee are enhanced to maximize
organisation’s  technological input and
(Karwowski & Marras, 1998). Polytechnic training
conjunction with the work attachment enables sttglemgain
on-the-job experience. However, career training exubsure
is more than acquisition of relevant required skitr
employability and entrepreneurship (Azetal., 2016).

work environment. Good knowledge of ergonomics $ieip
appropriate application and contributes signifibanto
general well-being and safety of workers at the kptarce
(Oladeinde, 2015). When properly applied to workpland
tasks, it promotes efficiency of the employees, uced
workers’ suffering, improves products and produttiv
reduces costs and ultimately contributes to achieve of
organizational goals (Stobbe, 1996; Ismaila, 2010).

The compounding effect of an ergonomically defitien
workplace for problem which may not cause immedjz&®
most certainly surpasses the workers’ bodies’ appin
mechanisms thereby causing an inevitable emotietraks,
physical symptoms, low productivity and poor wonkatity
(Ayoub, 1990). Cumulative trauma disorders resulhjaries

to nerves, muscles, tendons, cartilages, ligamgoits#s and
spinal discs and often present as pains in the ruppe
extremities, neck, back and shoulders (Darreghl., 2008;
Kozaket al., 2014). Musculoskeletal disorders also known as
repetitive stress injuries are increasing work mmnent

ahealth problem, resulting in workers’ disabilitpsk of time,
investmentconomic and social costs (Franco, 2011; Katai., 2014).
in Reports from the World Health Organisation (WHO) and

International LabourOrganisation (ILO) for the ye2000
revealed an estimated figure of 2 million work-tethdeaths
per year worldwide (WHO, 1999). The effect of namaf
accidents estimated by ILO was over 250 million kvor
absenteeism (Musa, 2003), whereas 2.2 million gedi@ of
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work-related accidents and diseases annually (2al24105).
Similarly, non-fatal accidents estimates made i-Sahara
Africa revealed a total figure of 770,000 per anramd 9,900
per annum for fatal injuries (Leiglket al., 1999). The
prevailing occupational injury situation in Nigeiia Ezenwa
(1997) study revealed that within 3 years inteffvain 1987
and 1991, industrial workers injuries cases in Naye
factories reported a total of 2,012 injuries with annual
average of 402.4 accidents.
notwithstanding, it is stated that non-reporting mfany

reportable accidents by factory occupiers’ afféisesaccuracy demonstrated in

of the obtained figure as real incidence of occopal
accidents, fatalities, as well as the deformitreBligeria is not

well recorded (Musa, 2003; Ezenduka, 2006; Oladgindmonths of September to November,

2015). The peculiar challenges in Nigeria cut exmsrkers
in different fields of endeavour as the workers amaware of
the occupational hazards associated with their
environment (El-Megeedet al., 1999; Awoyemi, 2003;
Ugheoke, 2006).

With the increase in occupational related ailmettigre is
need to focus on preventive measures (Ezetaiy 2003). To
reduce the predicted rate of occupational injurgggpnomics
awareness for practice must be adopted. As sushsthidy
assessed the knowledge and awareness of ergonai@ds

engineering field for productivity, accident redoat and
personnel’'s work
technical manpower trainees in a Polytechnic ain
Nigeria.

Materials and Methods

Iltems assessed on the questionnaire which waset@anch
instrument used for data collection from the stpésticipants
were gender, area of speciality, program (ND or HiNfareer
exposure, students' knowledge and awareness ofi@rgocs,
its application and benefits as it relates to pobdity,

accident reduction and personnel’'s work life presgon. In
the whole, the questionnaire contains 31 variablEse

variables (10) which were used to determine stigdentdepartments represented

knowledge and awareness of ergonomics, its apjaitand
benefits as it relates to productivity, acciderduation and
personnel’'s work life preservation were adaptechwites’
and ‘No’ response option. The options are assatiatith
values of 1 for ‘No’ and 2 for ‘Yes’ responses. Thaximum
possible value of score for ergonomics knowledgeragthe
participants for the 10 variables was 20. The respowas
analysed under two broad categories “Not aware
ergonomics application and benefits” 1 — 10 and &favof
ergonomics application and benefits” 11 — 20.

of industrial and manufacturing engineering, Yabdlege of
Technology, Yaba, Lagos, Nigeria. This comprises
departments of Mechatronics, Mechanical, Metalkali
Industrial maintenance, Welding and Fabrication,d an
Electrical engineering. The institution was constdiebased
on its consistent outstanding records of top terst be
polytechnics in the nation. The properly filled areturned
questionnaires were analysed.

These enormous cadesor to administration of the questionnaire, infied consent

was obtained from all the participants whose acrem was
filling out the questionnaire. The
questionnaire was administered to the participantsthe
researcher’'s personal contacts with the particgppématm the
2016. Descriptive
statistics was used to characterise the data cutain
frequency distribution, percentage ratio and criadsilation

worformats using statistical package for social s@e(@PSS)

version 16.0. The knowledge and awareness of tdests
concerning ergonomics, its application and benedigs it
relates to productivity, accident reduction andspanel's
work life preservation was considered a dependaniable
whereas department and programs were considered
independent variables. Pearson’s Chi square testises for
test of association and a probability (P-valueles$ than 0.05
was considered statistically significant. Theseenamranged

as

life preservation among enginegrinin charts and table

Results and Discussions

A total of three hundred and sixty (360) questioresawere
distributed to the engineering students in the 8Sthaf
Industrial and Production Engineering, Yaba Collegfe
Technology, Yaba, Lagos. The distribution propertaf the
guestionnaire according to program was two hundrediten
(210) questionnaires for National Diploma (ND) stots and
one hundred and fifty (150) for students in HigiNational
Diploma programs. The distribution proportion amoting
students in the two programs for each of the seven
in this study was thirt9) (3
questionnaires making a total of sixty (60) questares per
department besides of Mechatronics, and Welding and
fabrication engineering departments which are gembunt
HND program. The response rate of participantshfeach of
the departments was 6.3 percent (18/30) for Mechas
Engineering, 25.8 percent (56/60) for Mechanical
Engineering, 15.7 percent (45/60) for Metallurgical
dEngineering, 17.8 percent (51/60) for Industrialintenance
Engineering, 7.0 percent (20/30) for Welding andri€ation
Engineering, 19.9 percent (57/60) for ElectricaigiBeering

Consequently the validation of students' knowledgel a and 13.9 percent for Computer Engineering depargnent

awareness of ergonomics, its application and btsnaf it
relates to productivity, accident reduction andspanel’s
work life preservation was assessed using 10 Marittiat
demanded participants listing of specific implioati and
application factors as it relates to the assessgdnemics
knowledge and awareness variables assessed irsttidy.
The participants response were analysed as
“incorrect” and “no response”. The questionnairesvezlf-
developed after due consultation and extractionretéted
information from relevant
available sources. The produced copies of the ipuestires
were subjected to professional scrutiny by two etspehose
advice and recommendations in terms of the studpqae
and questionnaire item appropriateness were follow®
produce the final copy used for data collectionnfrdéhe
participants. This was later pre-tested among emging
students of Federal University of Agriculture, Akata. This
helped to ascertain the questionnaire items sittyliand
understanding. Appropriate modifications were aftds
effected to the questionnaire items. The study [ation was
360 engineering students randomly selected fromstieol

(Table 1). The total response in this study is Z9@ércent
(287/360). Majority of participants were within thage
brackets of 15-20 (63.3%). Overall analysis of ipgrants’
gender proportion showed that male students wer8 91
percent (262/287) whereas the remaining 8.7 pe(@&ri287)
were female students. This seems to suggest tha male

“cBrrecstudents take to engineering profession than tfesinale

counterparts. A similar observation was made by dazo
(2016) and Azodet al. (2016).

published and unpublishedrhe potential injury exposure in all work settingsaciated

with engineering practices necessitated assessnunt
ergonomics knowledge among the trainees as all everk
interact with the system of their working envirommeThe
prevailing nature of engineering works and its pot
hazards demand that trainee(s) under this profesbie
equipped with not only the fundamental knowledgenics
and principles of operation, but also worker’s tiela, human
performance, work-related health and safety issaed
ergonomics (Azodet al., 2016) as the goal of ergonomics is
to reduce the risk of work-related injury at workps
(Ismaila, 2010). Among the participants assessedisnstudy
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only 24.7 percent (71/287) are conversant with ward
“ergonomics”. 75.3 percent (216/287) have nevereaaross

become employed in industries and firms, both ingbe and
public sectors, that are involved in production and

the word “ergonomics”. Response to awareness of whatanufacturing operation where humans has promirsatin

ergonomics is all about showed “Yes” response ftr32
percent (61/287) and “No”
(226/287). Practicability of ergonomic principlescarding to
Oladeinde (2015) is a function of its awarenesgoBomics
awareness helps in ergonomics application and iboités
significantly to human wellbeing and safety at wadces
(Grandjean and Kroemer, 1997). Health, efficieranyd well-
being of the workers at the workplace can only thecgvely
promoted if the applications of the principles ce@nomics at
work places are done right and timely (Schutte 5200

The various sources of information about ergonorait®ng
participants in the study who claimed to be awaravbat
ergonomics is all about showed media 20(30.8%}udision
with friends and colleagues 4(6.2%), during indaktraining
16(24.6%), personal search and reading 21(32.326yht as
a course in my present study 0(0.0%), and optidrinotuded
in the questionnaire variables 4(6.2%). This meda&mat
knowledge and awareness of ergonomics among
participants is a direct consequence of personfartefis
ergonomics as a course is not part of the curmoutught to
the students in the school. It implies that workéor
preparation process for the actualisation of psifesl
demands and practices which include training orkvgetting
and workers interact with the system of their wogki
environment for productivity, accident reduction dan
personnel's work life preservation is deficient dfie
occupational training being received by the partais.

In various industrial works setting where ergonatias been
applied viz manufacturing, oil, and constructiomustries,
positive impact was recorded (Shikdar and Sawage64;

Ui

every process (Naeinia and Mosaddad, 2013).

response for 78.7 percent

34.54%
41.82%

M Incorrect response
® No response
Correct response

23.64%

Fig. 2: Validity of ergonomics knowledge and awareness

This they start in the course of their trainingrask exposure
(industrial training). Result obtained in this stighowed that
all the participants have undertaken their indabktraining in
various capacities; 59.2 percent (170/287) for 4ine
industrial training only and 40.8 percent (54/28&) both 4-
onths and 1-year industrial training. This showesat the
participants in this study have been exposed tapatonal
training in engineering profession. Industrial niag has been
found to facilitate training in different profesa® especially
in engineering through personal direct applicatafhbasic
knowledge in solving practical engineering problearsd
bridging professional deficiency and gap from theaational
institutions (Felder and Brent, 2003; Kartina, 201%his
balances the insufficient theoretical knowledgepinducing
effective and competent engineering graduates Her real
world of work challenges in terms of versatility

professional knowledge and technical skills invalvén
engineering works and working processes (Agbhl., 2013

in

Walter, 1985; Mittalet al., 2013). The observation made inang vitkovaet al., 2013). However, this failed to complement

this study showed that in spite the benefits erguoe offers
to engineering work and work processes in engingeasiork

the deficiency on lack of knowledge and awareness o
ergonomics and engineering work-related concemswas

environment, there was gross dearth of knowledgd anjg nd in the analysed data; Thereby requiring basic

awareness of what ergonomics (81.20%) is all abitsit,
benefits and application as it relates to engimgework and
work processes in engineering work environment ajritie
participants (Fig. 1).

18.80%

81.20%
u Not aware of ergonomics benefits and application

= Aware of ergonomics benefits and application

Fig. 1: Ergonomics application and benefits

knowledge and awareness from educational institatidhe
resultant dearth on industrial training programtslity to
complement deficiency on lack of information ona@rgmics
and work-related concepts or reinstated it. Thieed with
Naeinia and Mosaddad (2013) who averred thatthiésbasic
and effective role of the educational institution train
engineering students about human beings and wtatede
health and safety problems. Likewise, this studgpsuted
Rogan and O’ Neill's assertion that regardless oé th
tremendous advantages that are associated with the
application of ergonomics, adopting and utilisimgaomics
benefits observed wide indifference in the indassectors of
developing nations (Rogan and O’Neill, 1993).

The study also observed that there is no signifidiference

in the knowledge of the role, benefits and appilicatof
ergonomics in work environment among students waeeh
undertaken their industrial training program andsth who

Validity of knowledge and awareness on ergonomiod a have not. This observation cuts across differemtasrof
work related concepts concerning the work and workpeciality (P = 0.108) and program (ND 2, HND 1 &tD

processes in engineering as it relates to thecjaatits field
of study responses assessed showed that only 4df8te
participants who claimed to have knowledge and emess
on ergonomics and work related concepts concertiireg
work and work processes in engineering as it relaetheir
field of study gave correct response to the apfidinaand
implication answers to the applicable variables nebe
23.6% did not respond and 34.5% gave incorrectoresgs
(Fig. 2). The operational principle in engineeritigciplines
and diverse imbedded programs which seems a fiamslit
norm in engineering profession is that most of gheduate

2) assessed (P = 0.352) (Table 1). Lack of awasecines
ergonomics, benefits and application among theigigants
observation is similar to (Naeinia and Mosaddad,}Gtudy
on knowledge and awareness about ergonomics whmlves
dearth of information about ergonomics and its irtgoace
among different disciplines in science and engingen their
chosen career. The result obtained in this studyals®
consistent with Ismaila (2010), who observed thwedre is
deficient knowledge in ergonomics practice in Niger
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Table 1: Distribution of ergonomics knowledge and aareness in the department and programs
Knowledge and awareness of ergonomics

Characteristics Variable No Yes Total p-value
Department Mechatronic engineering 16 (6.9%) 2963.7 18 (6.3%) .108
Mechanical engineering 50(21.5%) 6(11.1%) 56(19.5%)
Metallurgical engineering 33(14.2%) 12(22.2%) 457%)
Industrial maintenance engineering 44(18.9%) 7%3.0 51(17.8%)
Welding and Fabrication engineering 19(8.2%) 1(9.9% 20(7.0%)
Electrical engineering 38(16.3%) 19(35.2%) 57(19.9%
Computer engineering 33(14.2%) 7(13.0%) 40(13.9%)
Program ND 2 143(61.4%) 27(50.0%) 170(59.2%) .352
HND 1 46(19.7%) 17(31.5%) 63(22.0%)
HND 2 44(18.9%) 10(18.5%) 54(18.8%)
Conclusion Ezenduka P. 2006. Occupational health.A courseegéid
Occupational training processes in educationalitirign National Open University. 508 pp. 47-122.
constitute a significant number of workforces ingipations Ezenwa AO 1997. Industrial injuries and safety ertément
of the world. Training passed on to the traineesthese activities in  Nigerian factorieNigerian Medical
programs if effective and adequate are crucial iamgbrtant Practitioner, 33(1/2): 14-17.
in improving sustainability, efficiency and prodiwetly of Ezeonu FC, Ezeonu JN & Edeogu OC 2003. Occupational
working systems of the industrial sector of anyiorat This hazards in the Nigerian cement industry — Workers’
study observed high deficiency in the engineeringlents’ awareness and perceptionAfrican Newsletter on
knowledge and awareness of role, benefits and egijan of Occupational Health and Safety,13: 73-75.
ergonomics in work environment. As industries ardranco G 2011. Health disorders and ergonomic casce
purposefully established to meet various human sibeth as from the use of the microscope: a voice from thet.pa
reward of effort, or in terms of provision goodsiaservices American Journal of Clinical Pathology, 135(1): 170-171.
so do the health, safety and ergonomics at workpteecome Grandjean E & Kroemer KH 1997Fitting the task to the
crucial. It is therefore suggested that educatigragrams, human: A textbook of occupational ergonomics. 5th ed.
courses and credits in professional work prepargpimcess London: Taylor and Francis
of engineering students should consider involvirgpromics Haag AB 1992. Ergonomic standards, guidelines, and
training aspect for production of graduate withialele and strategies for prevention of back injuBgcupational
practical knowledge about sustainability, optimizathuman Medicine (Philadelphia, Pa.), 7(1): 155-165.
well-being, safety and overall performance of thetem. Ismaila SO 2010. A study on ergonomics awareness in
Nigeria.Australian J. Basic & Appl. ci., 4(5): 731-734.
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