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Abstract.
This study aimed at determining the optimum standard needs of graduates of technical

colleges in public building maintenance for self reliance in Enugu State. Two research
questions and two corresponding null hypotheses guided the study. The study adopted a
descriptive survey research design with the population of 72 respondents (33 supervisors
and 39 craftsmen obtained via pilot study) in Enugu State. The instrument for data collection
was a structured 21-item questionnaire developed by the researchers. The instrument was
validated by three research experts while the reliability index of 0.71 was obtained using
Cronbach Alpha reliability estimate. Mean was used to answer the two research questions
while the null hypotheses were tested using t-test statistics at .05 level of significance and
appropriate degree of freedom. The result of the study revealed that; implementation of
building maintenance law would guide and ensure optimum standards as it relates to
material usage, maintenance attitudes of buildings owners and others; competent human
resources capacity development would enhance maintenance of building defects like growth
of fungus, deboning of finishes, water dripping, rust staining, crack and falling of concrete. It
was recommended that proper supervisory measures should be taken by building
maintenance supervisors to ensure that buildings are maintained as stated by law.

Keywords: Optimum standard needs, effective maintenance, public buildings.

Introduction

Buildings play significant role in
development of a nation and one of the
criteria for a developed nation is the type
of structures available in the cities, town
and rural areas. Such structure like the
type of building is a basic necessity of
man. A refers to an enclosed structure
intended for human occupancy. In the
words of Fadamiro and Ogunsemi (2006),

a building can mean the structure itself
and nonstructural components like
cladding, roofing; interior walls and
ceilings, HVAC systems, electrical
systems and other structures that are
permanently attached to and supported by
the structure for convenience of man.
Buildings vary in design and appearance
depending on the purpose for which it is
erected. The purpose of a building among
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others may include the public use.

Public building involves
structures (buildings) made for multi
purposes. This purposes may include;
industrial purposes, sports and recreation,
educational and the likes. Similarly,
oxford dictionaries.com (2017) defined a
public building as a structure erected for
use by the public for any purpose, such as
assembly, education, entertainment, or
worship. According to Building
Regulations (2010) public building means
a building consisting of - (@) a theatre,
public library, hall or resort; (b) a school or
other educational establishment not
exempted from the operation of building
regulations by virtue of section 4(1)(a) of
the Act(b); or (c¢) a place of public
worship.

These buildings are widely in use
in Nigeria and Enugu State in particular.
Enugu State is one of the States located at
the South-Eastern part of Nigeria which
enjoys average sunshine of about six
hours daily with a population of over one
million according to year 2015 census
(Wikipedia, 2018). These buildings age as
year progresses and thus demands
corresponding maintenance from
competent human resources. These
competent human resources who may
work in the capacity of craftsmen are
usually found to be graduates of colleges
of education especially, technical
education.

However, .Federal Republic of
Nigeria (FRN, 2013) stated that technich
education is a programme in Nigeria
given the mandate to produce craftsmen
or middle level manpower that will
acquire practical skills in utilization of
technological devices. In the same vein,
Technical education in view of this study

inculcates the background knowledge of
technology and necessary manipulative
skill for its utilization to the students,
Okoro (2008) stated that technical
colleges are the principal vocational
institutions in Nigeria designed to give
full craft man training to prepare the
individual exposed to its programme for
practical skills, knowledge and aptitude
required of technicians at sub-
professional level.

Technical education programmes
as offered in Nigeria technical colleges
according to National Board on Technical
Education (NBTE, 2012) syllabus
include: window and door installation,
roofing, radio and television repairs, auto-
wiring, wiring and equipment installation,
coil and armature winding and repair,
auto-mechanic, wheel alignment and tyre
balancing, auto-body repair, auto-shop
and service station management, auto-air
conditioning, engine cleaning and
lubrication, brick laying and concreting,
building construction, block molding and
bricks making, painting, air conditioning
and refrigeration servicing and repair,
welding and fabrication, mechanical
operation, woodwork, computer science
foundry and forging technology. In the
programmes, building maintenance
taught under the umbrella of building
construction trade is to enable technical
college students acquire skill for effective
employment on graduation especially in
building maintenance services. Thus, the
FRN (2014) stated that technical
education is offered in technical colleges,
universities, monotechnics, polytechnics

- and colleges of education (Technical) for

the production of high skilled manpower
to help them apply scientific knowledge to
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blve environmental problems and,

rovide goods and services for the

»nvenience of man especially when
iese graduates are effective in building
)aintenance.

Maintenance is measures taken to
vercome unexpected breakdown of
uildings. Onyebuenyi (2018) perceived
1aintenance as the art and act of retaining

machine or equipment in its working
rder. Onyebuenyi further noted that
raintenance takes place either in a
unctioning system to improve its
erformance or in broken down system to
estore it to 1its functional order.
Aaintenance involves different types and
irocedures. Zakaria and Ali (2006a and
'006b) identified in the maintenance
rocedures as predictive (routine),
.orrective and preventive maintenance.
e stressed that service involves taking
neasures while the material piece is still
unctional before it breaks down,
{owever, there are continuous
ealizations that the best value cannot be
lerived from any of these approaches to
yuildings maintenance. When
naintenance is not well carried out, it
ften leads to buildings that will be very
xpensive to own or operate in the long
un (Spare, 2001). Corrective
naintenance is failure-based, while
eriodic and preventive is condition-
yased. This is because corrective
naintenance is initiated when the building
as already failed with the intent to restore
he building to its original condition. Most
ublic and private buildings in Enugu
‘tate are faced with maintenance
hallenges resulting in deteriorations and
lrimate defects of various degrees.

Ipingbemi (2010) stated that many people
emphasis on the devel?mqnt of new
properties with little attention to the
maintenance of the existing ones. Based
on this, individuals, corporate bodies and
the nation as a whole need to invest more
in maintenance considering its p!acc_a in
prolonging the life of a building.
Individuals especially graduates of
technical colleges (building technology)
require necessary skills to gnable them
engage in public building maintenance in
the state. This in addition to sustaining the
structure enhance their capability for self
reliance.

Self reliance simply means totally
free from dependency. Self reliance
according to Onoh & Onyebuenyi (2017)
is the capacity of being the boss of oneself
as a result of saleable skills acquired for
proper adaptation to the world of work.
One can be self-reliant through
maintenance practices especially in
building. Nevertheless, building
maintenance becomes more difficult
according to age of the structure and this
depends on the quality of the original
building coupled with the rate of
maintenance of the structure (Adenuga,
2009). It is pertinent to note that the
maintenance objective is to preserve
buildings in their initial functional,
structural and aesthetic states. This is to
ensure that they continue to remain in such
states and retain their investment value
over a long period of existence
(Ipingbemi, 2010). These maintenance
measures are to be carried out to ensure
that the life spans of buildings are
prolonged in the country at large and
Enugu State in particular.
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Subsequently, in Enugu State, the
reverse has been the case to the extent that
the place of technical college students in
maintenance activities has been under
utilized and most public building users do
not always make use of the property and
the services in good condition, often users
do not obey the information contained in
the maintenance manual of the building if
it exists at all (Siyanbola, Ogunmakinde
and Akinola, 2013). Most property
owners in Enugu State sometimes
endeavour to keep maintenance
expenditure to the least, eliminating the
consequences of the long term effect of
such actions thereby contributing to the
increasing number of deteriorating
buildings in the State. There ought to be
minimum standards needed for building
maintenance to be effective. The
acceptable standard is necessary to meet
the needs and sustain the utility value of
the facility. These standards may include
implementation of building maintenance
laws and human resources (craftsmen)
capacity development needs. The human
resources (craftsmen) need to be retrained
over time to ensure that they are updated
skillfully but in most cases, the optimum
standard document does not exist. Non
availability of this document deters

graduates of technical colleges from
public building maintenance. To
effectively determine these needs by the
study, the opinions of building supervisors
and craftsmen would be sought.
Supervisors in this regards refers to
professionals who inspects building from
construction period through its usage
while craftsmen refers to lower level

skilled workforce who carry out buij
construction and maintenance sei
Hence, it is against thes¢ backgrounq
this study was conceived to determi
optimum standards needs gf gradga
technical colleges in buil
maintenance for self reliance in [
State.
Statement of the Problem ‘
In order for a facility to conti
perform  its required func
maintenance is needed. In Enugu
specifically, some degree
improvement are needed over the lif
of most public buildings as standa
comfort and amenity arise where thy
statutory requirements for mainte
The number of buildings req
maintenance is high as a res
deterioration and decay with ag
result of various factors, includin
quality materials, bad workme
excessive usage, abuse and inad
and poor maintenance practices
buildings naturally wear and tez
time and use. Nevertheless, issues
quality materials, bad workm:
abuse and misuse of buildin
common in Enugu with most inte
inadequate and inapproj
maintenance service including abs
lack of implementation of b
maintenance laws, poor main
attitudes of most building own
marginalization of craftsmen es
technical college graduates
fundamentals and serious issues i
State. These has affected the deve
(both social and economically),
settlement and contributed
increased rate of unemploym
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invariably increased dependency ratio of
youths specifically, technical college
graduates and other vices. On these
grounds arouse the nced to determine by
the study, the optimum standard needs of
graduates of technical colleges in public
building maintenance for self reliance in
Enugu State.

Purpose of the Study

The general purpose of this study
was to determine the optimum standard
needs of graduates of technical colleges in
public building maintenance for self
reliance in Enugu State. Specifically, the
study sought to identify;

1. needs of the graduates of technical
colleges in implementation of building
maintenance laws for self reliance in
Enugu State.

2. retraining needs of the graduates of
technical colleges for self reliance in
Enugu State.

Research Questions

The following research questions guided

the study:-

1. What are the needs of the graduates of
technical colleges in implementation

of building maintenance laws for self

reliance in Enugu State?

2. What are the retraining needs of the
graduates of technical colleges for
selfreliance in Enugu State?

Hypotheses
The following null hypotheses
mulated and tested at .05 level of

ificance grndad ‘tudy;

lifference 1n
ctween

supervisors and craftsmen on _the
needs of the graduates of tephmcal
colleges in implementation of
building maintenance laws for self
reliance in Enugu State.

HO,: There is no significant difference in
the mean ratings between
supervisors and craftsmen on the
retraining needs of the graduates of
technical colleges for selfreliance in
Enugu State.

Research Method

The study employed a survey
research design; the study was carried out
in Enugu State. The population for the
study was made up of 72 respondents (33
supervisors; and 39 craftsmen) all from
Enugu State. Due to manageable
population size, no sampling was adopted
by the study. The instrument for data
collection was a 2l-item structured
questionnaire developed by the
researchers sectioned A and B with
response options of Strongly Agree (SA),
Agree (A), Disagree (D) and Strongly
Disagree (SD). The response categories
were assigned numerical values of 4, 3, 2
& 1 respectively. The instrument was
validated by three experts while the
reliability of the instrument was
established using Cronbach's Alpha which
gave a high co-efficient result o 0.71.

Mean was used to answer the
research questions. Real limits of the
mean responses were used as basis for
decision, thus;
Strongly Agree (SA): 3.50 - 4.00, Agree
(A):2.50 -3.49, Disagree (D): 1.49 -
2.49 ,
Strongly Disagree (SD): 1.00 -1.49
The null hypotheses were tested using t-
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test at .05 level of significance. The null
hypotheses was rejected when t-
calculated value is greater than t-table
value, otherwise not rejected when t-

calculated value is less than t-table value.

Research Question 1

Results
The results are presented j,

Table(s) 1 to 4 in line with the research
questions and hypotheses that guided the

study.

What are the needs of the graduates of technical colleges in the implementation of building
maintenance laws for selfreliance in Enugu State?

Table 1: Mean and standard deviation of mean responses of respondents fegarding
needs of the graduates of technical colleges in implementation of building maintenance

laws for self reliance in Enugu State.

SN Implementation of building maintenance Supervisor Craftsmen Overall

law would guide and ensure;

Decision

X SDi. Xou.cSDhidiXaohi SD

s N=33  N=39 (72)

standard material usage
maintenance attitude improvement

number of occupants

price bargain standards

conformity of replacement material
Building usage against;

industrial to office

office to domestic

domestic to office

0 canopy to accessible flat roof or balcony

AN O B W Y —

—_— O OO0

11  domestic to restaurants

maintenance personnel statutory requirements

331 073 321 080 326 077 Agree
348 062 338 072 343 067 Agree
338 068 325 085 332 067 Agree
315 087 317 084 316 086 Agree
309 090 324 071 318 081 Agree
354 066 343 069 349 068 Agree

340 063 335 059 338 061 Agree
335 078 329 085 332 082 Agree
302 084 288 090 295 087 Agree
362 049 354 050 358 058 Strongly
Agree
332064 329 069 331 067 Agree

Cluster Mean

333 072 328 074 331 0.73 Agree

Note: X: Mean, SD: Standard Deviation

Data analysis as presented in Table
| showed that the mean rating of 3.58 was
obtained for item number 10 indicating
that the itemized need was strongly agree
by the respondents. Nevertheless, the

mean rating range of 2.95 to 3.49 was
obtained initems 1, 2, 3, 4,5,6,7,8,9&
11 indicating that the respondents agreed
that the itemized needs are necessary and
worth implementation as law for effective
maintenance of public buildings by
technical college graduates for self




-_—

i) e BT AT by .',nw,',ir-,l'm:l/'hl b oy 971 N2 19 vl ziadigne

| | ‘I-'
'“‘!,’:1')!"5‘.1“"‘f"']:l'{ § ¢ » . - . ’ k
23 Ttomoitminam it wd vonalios W aisidas

ko 2bson
igie yaund mioogsiley 10} 2wl

) et bGin @

roge . :
izt i) {519

,’A’;--l ‘{wrua;"o}i;é%iwearcl: in Emriepreneyr{silipw G2 57
reliance in Enugu State. The grang] mean ‘Research.Qu_estio‘n 2
of 3.31 obtained for al the jgems.attested ', What are the retraining needs of
to that while the rc?'la‘tiVEIy“leustandard the graduates of technical colleges for self
deviation of 0.73 ‘Shows' BorogiHeity of relidnce in Enugu'State?

Tt (14

opinions of respondents.

Table 2: Mean and standard deviation of mean responses of respondents regarding the

A&

retraining needs of the graduates of technical colleges for self reliancein Enug}l State.

romeila, o |
S/N Needs for himan resources capacity Supervisors Craftsmen  Overall  Decision
retraining include updates in; N=33 N=39 ™).
. X B0y X5 BB X. $D
12 Skill : R EIH : 3109 065 3.09 092 3.09 0.79 Agree
13 Deboning of finishes LES T P08 8 3.28 078 326 078 327 078 Agree
14  Water dripping - i 354 066 292 105 323 086 Agree
15  Rust staining- o U0ty 342 079 312 082 327 081 Agree
16 Defective concrete 4t 348 062 322 086 .335 0.74 Agree
17 Water staining 340 070 302 084 321 077 Agree
18  Falling of concrete s 3,08 1:00 317 ©84 3.3 092 Agree
19 Falling off wall RO L) . 348 .050 349 071 349 061 "Agree
20 Loosening of parts of building ~ 3.48 0:81. 3.05 096 3.12 0.89 Agree
21 Cracks P S RS S 3.4 063 305 ©09 321 0.80 Agree
Cluster Mean - - 5! : 301 071 314 0.87 324 080 Agree

o effective maintenance of puiblic buildings
by technical college graduates for self
" reliance in Enugu State. The grand

Note: X: Mean, SD: Stan_dard Deviation.

Table 3-.showed that*.fhé mean

ranges of 3.09 to 3.49 were obtained forall
the items numbered 12 to 2f This
indicated that the presented and itemized
needs were agreed by the respondents as
the retraining needs of the graduates of
technical colleges for self réliance in
Enugu State. Similarly, the grand mean of
3.24 obtained for all the items (10 items)
indicates that the items on human

resources retraining are necessary for

standard deviation of 0.80 also denotes
that the disparity in opinions of
respondentsis shm.

Hypothesis 1

There is no significant difference in the
mean ratings between supervisors and
craftsmen on the needs of the graduates
of technical colleges in implementation
of building maintenance laws for self
reliance in Enugu State.



Table 3: t-test analysis between mean responses of sup
needs of the graduates of technical colleges in implemen

laws for self reliance in Enugu State.

ervisors and craftsmen op, ¢
tation of building maintengp,

—

Respondent = N X SD

Prob, _ teal  tfab  Decisioy

Supervisors 33 333 0.72
Craftsmen 39 3.28 0.74

%5 0289 200 NS

—

Note: NS: Not Significant. SD: standard

deviation. DF: Degree of freedom, P: Level
of Significance.

Result in Table 2 above unveils
that the t-calculated value of 0.289 was
obtained at .05 level of significance and
70 degree of freedom for the 11 items
(research question 1 items) with the t-
table value 0f2.000. Since the t-calculated
value (0.289) is less than the t-table value
of 2.000; the null hypothesis is therefore
not rejected for these items. This implies

that a significant difference does not exj
between the mean ratings of supervis,
and craftsmen on the needs of th
graduates of technical colleges i
implementation of building maintenanc
laws for selfreliance in Enugu State

Hypothesis 2
There is no significant differenc:

in the mean ratings between supervisors
and craftsmen on the retraining needs of
the graduates of technical colleges for
self reliance in Enugu State.

Table 4: t-test analysis between mean responses of supervisors and craftsmen on th
retraining needs of the graduates of technical colleges for self reliance in Enugu State.

Respondent N X SD

Prob t-cal t-tab Decision

Supervisors 335 3.01 0.71
Craftsmen 39 3.14 0.87

05 -0.698  2.000 NS

Note: NS: Not Significant. SD: standard
deviation. DF: Degree of freedom, P: Level
of Sinificance.

‘Result in Table 4 above shows that the t-
calculated value of -0.698 was obtained
at .05 level of significance and 70 degree
of freedom for the 10 items in research
question 2 with the t-table value of 2.000.
Since the t-calculated value is less than the
t-table value; the null hypothesis is
therefore not rejected for these items. This
invariably implies that there is no
significant.difference in the mean ratings
between supervisors and craftsmen on the
retraining needs of the graduates of
technical colleges for self reliance In

Enugu State.Discussion of findings
The findings of the study i
research question one revealed th:
implementation of building maintenanc
law would guide and ensure standar
material usage, improve maintenanc
attitudes of buildings owners, state th
statutorysrequirements of maintenanc
personnel, conformity o
replaced/replaceable material, pric
bargain standards and others. These item
are needful and demands implementatio
for effective maintenance of publi
buildings by technical college student
for self reliance in Enugu State. Th
findings of the study in this direction is i
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agreement with the findings of Roslan,
Ghafar, Noorzawati & Mohd (2014)
which identified various factors affecting
building maintenance and defects of
public buildings in Penang, Malaysia.
The identified factors require
consideration and necessary for
integration into the curriculum for
teaching and learning for effective
maintenance practices especiallyinpublic
buildings by technical college students for
selfreliance in Enugu State.

The result of the analysis of -

research question two revealed that all the
items are retraining needs of the graduates
of technical colleges for self reliance in
Enugu State. Some of the items identified
include competent human resources
development - in maintaining building
defects like growth of fungus, deboning of
finishes, water dripping, rust staining,
crack and falling of concrete. These
findings are in agreement with the
findings of Olanrewaju, Babatunde, &
Anifowose (2015) which stated that
availability of qualified and competent
construction industry professionals was
generally believed to be the most
significant factor that would impact on the
drive to achieve quality of maintenance
operations in Nigeria.

The result of hypothesis 1 showed
that a significant difference does not exist
between the ratings of supervisors and
craftsmen on the needs for
implementation of building maintenance
law for effective maintenance of public
buildings by technical college students for
self reliance in Enugu State. This
invariably implied that the status of the
respondents had no influence on their
opinion regarding the needs for
implementation of building maintenance

law for effective maintenance of public
buildings by technical college students for
selfreliance in Enugu State.

Similarly, the t-test result
(hypothesis 2) showed that the null
hypothesis was not rejected; denoting that
a significant difference does not exist

" between the mean ratings of supervisors

and craftsmen on the needs for human
resources capacity development for
effective maintenance of public buildings
by technical college students for self
reliance in Enugu State.

Conclusion :

Based on the findings of this study,
implementation of building maintenance
law would guide and ensure optimum
standards as it relates to material usuage,
maintenance attitudes of buildings
owners, the statutory requirements of
maintenance personnel, conformity of
replaced/replaceable material, price
bargain standards and others. the
respondents (teachers and craftsmen)
agree that implementation of building
maintenance law would ensure effective
maintenance of public buildings by
technical college graduates for self
reliance in Enugu State as it would stand
as a guide against the improper use of
public buildings and as well help in the
equipment (teaching) of technical college
students towards effective discharge their
duties especially in building maintenance
practices on graduation. Similarly it
would help to curb the youth's
unemployment menace in the State. Also,
the respondents agreed that human
resources capatity development is needed
for effective maintenance of completed
public buildings in Enugu. Some of the
needs identified include competent
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lumanresources capacity d i
naintaining: building, dgec:: filﬁf :&m
,f. fu.ngus-', deboning' of finishes, water
inpping;. rust staining, crack and falling
)-ﬁ concrete.. These training would over-
ime keep technical college graduates'
:klus:} updated. This: would ensure
;ﬁ'ect!vene:ss In. maintenance practices
:specially in public buildings by technical
rollege graduates for self reliance im
Znugu State.

Recommendations.
The following recommendations

vere made based on the findings of the

tudy:
) Building maintenance laws
should be implemented, it would

serve as a standard against

building misuse.

A) Human resources (craftsmen)

capacity. development should be
emphasis: on for better equipment
of maintenance personnel,

) Building maintenance laws hnical .
colleges by curriculum: planners,

and. developers: for effective
teaching and/learning.

' should' be integrated dinto the
curriculum of technieal colleges
by curriculum planners :gndl
developers: for effective teaching
andlearning. (9704

) Proper supervisory measures
should’ be taken by building
maintenance supervisors to ensure
that buildings are maintained as

stated by law.
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