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ABSTRACT: The purpose of this paper was to evaluate the extent to which functional and
environmental measures/indicators are expressed in the performance of Educational buildingsin
Universities of South East Nigeria and recommend measures for improved understanding and
practice. Literature review was used to provide a clear understanding of the constructs of
functionality and environmental performance in buildings. A questionnaire relating to the
diverse contents of these constructs was developed and administered to a convenient sample of
staff and students of some Federal universities under investigation. Data generated from the
guestionnaire were analysed using Excel and statistica; Version 9.0. The study suggests that
majority of the respondents (staff and students) were generally dissatisfied with the functional
and environmental performance of their building facilities. Information about the design and
use of specific buildings were imprecise and therefore not usually identified in the institutions
studied. The functionality and environmental concerns of most of the building spaces such as
classrooms, offices and residential accommodations were found to be poor. Hence, the
interaction between users and building spaces did not add value to learning and working
experiences. The findings point to the conclusion that functional efficiency and environmental
performance goals seem not have been explicitly expressed in the design of most buildings
investigated. The study points to the need for designers and facilities managers in these
institutions to acquire skills on critical aspects of building performance evaluation, particularly,
the recognition of environmental and functional concerng/indicators as means of meeting the
increasing demand for higher quality by stakeholders in the education sector.
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INTRODUCTION

Buildings form a significant part of infrastructlirgacilities in higher education system in
Nigeria. They therefore constitute an expensiveydtam resource which must be designed to
reflect the institutions’ vision and strategy f@aftning. Over the past decade, Universities in
Nigeria have recorded an unprecedented increaseudents’ population (Okorie, 2009). This
increase poses a tremendous challenge to the aiieerin terms of building facilities, funding
and environmental concerns. To cope with this ehak, the universities must not only rely on
the procurement of new buildings, they must alsac@ecerned with improving the functional



International Journal of Engineering and Advancedhhology Studies
Vol.1. No. 2, pp.1-11, September 2013

Published by European Centre for Research TrammigDevelopment UK (www.ea-journals.org)

and environmental performance of existing buildibgsnaximize the return on investment in
both facilities and people (Amaratunga, 2000).

Higher educational institutions are in the businefsknowledge transmission and promotion of
learning capacity (El-Khawas, 2003). This is fdatied through the use of space provided by
buildings as an educational tool. The physical @mnmd and functional effectiveness of the
buildings are therefore critical for educationafeetiveness. The performance evaluation of
educational buildings ensures that buildings mketibfrastructural challenges of educational
institutions by supporting it as an enabler. Ittier ensures that the effectiveness of buildings is
maximized not just in terms of occupancy costs d&lab with respect to user satisfaction. A
successful educational building is determined luating how the building is functioning, how
the learners and teachers are utilizing the spares how the design has promoted the
educational process (Heitor, 2005). Therefore, abdity of the building to successfully
accomplish the purpose for which it is designedsuess its success.

The recent expansion in higher education partimpain Nigeria has exposed the functional

inadequacies of buildings in the university systérhe building environment is poor and

inadequate for effective learning and teaching.sTtikne need for an evaluation of the extent to
which functional and environmental aspects of buogdd performance affect educational

effectiveness is imperative in the present clinmditeducation in Nigeria.

Purpose/objectives of study
The purpose of this paper is to raise the awareamegsunderstanding of the need for strategic
planning, decision making and development of adiigj facilities management solution among
those who can influence design and funding decssiorthe higher education system in Nigeria.
To this end, the specific objectives of the stutbiude to
» Provide a greater understanding of key issues/talis of functional and environmental
performance of buildings;
» Appraise the nature and type of building facilitieshe targeted higher institutions;
» Determine the suitability of the buildings and b#&h the extent to which they enhance
both educational and operational effectiveness; and
» Identify the functional/environmental problems time existing buildings and proffer
appropriate building facilities management soluiiothe targeted institutions.

Design Functionality and environmental performanceof educational buildings

Functionality is a property given to an artefactomler to create a practical effect (Douglas,
1996; Warell, 2001). An important effect can beatibed as space use. It therefore reflects the
user’'s demands and needs in order to gain gooduptiody. For existing buildings, there is the
need to answer the question “How well is the buagdsuited for the activities of the user™? This
can be described as fit for purpose relating tolbiding’s operational layout or functional
elements. The functional elements according to OE2ID6), deals with the fit between the
building and its activities. It relates to how wik building directly supports activities within i
while being responsive to the specific needs of tinganization and its occupants both
qualitatively and quantitatively. Functionality eflucational buildings pertains to space needs
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and requirements, system performance as well aabiity and efficient maintenance of
building elements. The key issues in the evaluatienspace design and internal logistics. This
implies that the critical indicators in the evaloatprocess include effective and holistic space
management/operations, initial investments in ehpinaintenance and repairs, provision of
feedback loops between the building brief and cetepl building, learning spaces, support
facilities to accommodate at least 95% of the stu@mrolment and workspace for staff and
school administration(OECD, 2006).

In his research on challenges of defining inteorati design principles for educational
buildings, Heitor (2005) identifies key factors thaust be considered when addressing design
guality in educational buildings. These factors greuped into pragmatic concepts and design
principles. The pragmatic concepts range from timetional ideas to the design solutions which
addresses issues such as planning/schematic desilgdevelopment. Heitor (2005) states that
the success of this complex process implies a wamgfeparation phase involving those
concerned with the project so that educationaltesgras, curriculum, targets and priorities of
users will be reflected. Heitor (2005) further stathat the initial phase (the schematic design)
anticipates a definition of the design brief bagadunctional ideas. The functional ideas address
how a variety of activities should be executedetéhtly by everyday users (students, lecturers,
teaching assistants, visitors and guests) in tkatution as a whole. Heitor (2005) therefore
refers to the functional ideas as pragmatic corscegtined according to educational goals.

Environmental performance refers to the environalesiistainability of building elements and
strategies. It is concerned with the role of buighi and their impact on the users, the community
and the ecological environment. Indicators in tt@gegory include monitoring against prescribed
sustainability targets at national, state, andqutojevels (Then and Tan, 2002). Other issues to
be considered include environmental impact, heakfety and security.

A major consideration in today’s energy consciouxlavis the design of buildings that are
environmentally responsible. Robinson and Robing§2009) state that sustainable building
designs should demonstrate a commitment to innmvatise of passive design elements and
active systems, materials, finishes and selectwatis the ultimate goal of eliminating any foot
print on the environment.

Design decisions on educational buildings shouldsmter issues relating to optimization of
energy use, site potential, protection and conservaof water, enhancement of indoor
environmental quality and optimal maintenance peast This agrees with the report of the
Organization for Economic Co-operation and Develepin(OECD) (2006) which outlines
sustainable building design factors as site plaprsastainable systems and sustainable methods
and materials. OECD (2006) explains that in sitnping, the building must demonstrate an
environmentally responsible site planning by mazximg the site potential. In the area of
sustainable systems, the building must demonsgffeetive and efficient use of water, energy,
recycling, waste management and day lighting. $wetéee methods and materials entail an
effective demonstration of the use of sustainabtestruction methods and building materials.
The underlying question in the concept of educatidouilding design is how the school’s
physical space (design product) should work to supgducational goals (task) and at the same

3



International Journal of Engineering and Advancedhhology Studies
Vol.1. No. 2, pp.1-11, September 2013

Published by European Centre for Research TrammigDevelopment UK (www.ea-journals.org)

time ensure long term optimal use of the facilisgues addressed in this stage include academic
activities, schedule of spaces and fittings, remlirelationships of spaces and people within the
physical and psychological environment, qualitysphce and construction as well as operating
and life cycle cost considerations. Heitor's (20@5)dy adequately addresses the issue of
functionality and environmental concerns based lom reflective practice of educators and
design professionals.

METHODOLOGY

A questionnaire was developed from both primary aadondary data and administered to a
convenient sample of staff and students of somextesl universities in South East Nigeria. The
guestionnaire was designed to obtain representaiexgs of the respondents on the levels of
performance and relative impact of each attribdtéunctional and environmental aspects of
buildings within a set of attributes being ratetkelt scales were provided on a rating continuum
(1-5) to measure the varying degrees of respondepisions about the relative worth of the

attributes in the subsets. However, the questioase structured to explore the respondents’
reactions to the buildings on campus and furthgeakinsights about the respondents’ well
being in the universities’ environment

Out of 170 questionnaires distributed to the redpats, 86 were completed and returned which
corresponds to a response rate of about 51 pefdatd. obtained from the questionnaires were
analysed using MS Excel and statistica (versiof i9.8he form of frequencies and measures of
central tendency. The results and interpretatidreva in tables and charts are presented as
findings in section 4.0. Based on the response aatk findings of the study, the conclusion
drawn may be deemed indicative of the level of fiomal performance and environmental
quality of buildings in the study context.

FINDINGS AND DISCUSSIONS

The findings and discussions in this study are shawTables 1 to 6 and Figures 1 and 2
respectively.

Table 1 Population distribution of questionnaires ad percentage response for each
institution

Case Number of Number questionnaires Percentage contributior
organisation | questionnaires received (No of to total responses
distributed respondents/responses)

University A 50 30 35
University B 45 20 23
University C 45 20 23
University D 30 16 19

Total 170 86 100
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Tablel reveals that the highest proportion of respondeatse from university A. This can be
explained by the relatively high students and gtaffulation of the university compared to other
universities in the study. However, there is nalatahat the differences and apathy observed
could have resulted from geographical variationghm opinion of respondents about poor and
inadequate infrastructural facilities in these insbns. The researcher observed that
stakeholders, particularly staff and students shemlespread discontent about inadequate
building spaces with most complaints coming fronvarsity D. The low response rate from this
University (19 Percent) attests to this assertion.

Admin staff

students

Lecturers

Figure 1 Status of Respondents

Figure 1 reveals that majority of the respondents are siisdé60 percent). This adequately
captures the highest group of users of buildingepan the universities. However, all the staff
(both administrative and academic staff) constdutbout 40 percent (23 + 17) of the
respondents. This gives a fair representation efstaff and students proportion in the Nigerian
university system.

Table 2 Rating of building spaces for respondentsvork/ studies (in percentages)

Type of space More

iffICUIL. ..

............................. Easier

1 | 2 | 3 | 4 | 5
Ratings (in percent)

Office 14 23 48 8 6
Classrooms 18 24 34 17 7
Lab/Workshops 22 33 21 14 10
Library 20 26 27 17 10
Hostel/Residence 8 7 30 28 27
Spats/Gym 17 19 61 1 2

Table 2 shows that the respondents feel that it is difficulmore difficult to work or study in
laboratories/workshops (33+22=55 percent); libsa(#6 percent); classrooms (42 percent) and
offices (37 percent) respectively. It is also diffit to work/study in spats/gyms (36 percent).
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This implies that it is virtually difficult to worlor study in all the building spaces studied.
According to the respondents, it is more diffictdt work in laboratories/workshops (highest
rating of 22 percent) than other spaces. The reipua also believe that it is easy to work or
study in hostels/residences and this was ratedyh(§b percent). The respondents’ opinion can
be explained by inadequate and poor space effigi@idouildings in the universities under

investigation as revealed by the line graph in fegu

3%

Unsure 0-8 9--15 16-24 25-32 >32

Figure 2 Average time spent in office building sgmby the respondents on weekly bases
Figure 2 indicates that a relatively higher percentageg@icent) of respondents spend between
0 to 8 hours in their offices on weekly bases. Tillowed by 14 percent (9 to 15 hours) and
10 percent (>32 hours) respectively. The resposd@mtthese categories are mostly staff
members who use office spaces to perform theiledwnd if the offices are not conducive, the
lecturers prefer to be more in the classrooms tham offices. The relatively low percentage of
respondents who spent more hours in their offioelicate that staff members do not spend
quality time in their offices and this reveals @pieciable loss of productivity in the university
system. It also points to the conclusion that spfieiency is poor and this partly accounts for
the high level of absenteeism from offices obselwethe researcher.

Table 3 Rating of building accessibility by the regondents
Aspects of building Not
accessible............ccoo W VE
ry accessible
1 | 2 | 3 | 4 | 5
Ratings (in percent)

Accessibility into and around
the building (lifts, maps, way 40 35 14 6 5
finding, lighting etc)

In Table 3, the respondents feel that most of the buildingsreat accessible. This means that
accessibility into and around the buildings is poAccessibility is an important aspect of
building performance and buildings that are noteasible to all users cannot be said to be
performing well. The implication of the responsesrable 3 is that people with disabilities or
the physically challenged were not considered & design of the buildings and therefore
excluded from effectively using or operating inrtheérhe respondents/users in this regard need
more functional and accessible buildings in theversity system.
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Table 4 Rating of the indoor building environment ly the respondents (in percent).

Aspects of indoor | Uncomfortable.............ooo

building | . Comfortable

environment 1] 2 | 3 | 4 | 5
Ratings (in percent)

Temperature 36 27 18 14 5

comfort

Ventilation comfort| 34 30 14 13 9

Discussion privacy

and distraction 33 28 29 8 2

from noise

Visual privacy 21 27 27 16 9

Atrtificial lighting 13 12 28 31 16

comfort

Natural lighting 8 9 25 37 21

comfort

Table 4 indicates that the most uncomfortable aspect ofitldeor building environment is
temperature (36 percent). This is followed by Jatibn (34 percent), discussion privacy and
distraction from noise (33 percent). Most of thep@ndents view natural lighting to be almost
comfortable with the highest rating of 37 percericcording to Sanoff (2003), design for
ventilation must support day lighting features this is not reflected in the above situation. The
temperature discomfort can be understood becauskeofropical weather in the study area.
Artificial lighting was rated highly as almost coonfable (31 percent) while visual privacy was
rated badly (27 percent) as almost uncomfortable @eneral conclusion that can be drawn
from Table 4 is that none of the aspects of indnolding environment is actually comfortable.
This does not encourage effective teaching andileguin the university system.

Table 5 Assessment of room acoustics and colour the respondents (in percent)

Aspects

(o 5o [ Yo | G T = Yo PSRRI
building | ......ccccccvvnnnn Very good

environm 1 | 2 | 3 | 4 | 5

ent Ratings (in percent)

Room 22 23 40 14 1
acoustics

Colour 17 22 34 22 5

Table 5Sreveals that most of the respondents feel that racoaistics is almost poor (23 percent).
This means that the sound-carrying ability of tbems is not acceptable and therefore needs
improvement. The respondents’ opinion explains wliscussion privacy and distraction from
noise were rated high and uncomfortable in Tabl@ahcerning the question on colour, it can be
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seen from the same table that the respondentsiaopabout colour is split between almost poor
(22 percent) and good (22 percent). Modern unitiessmust design buildings and create spaces
that attract students; similar to the way supereigriattract customers. One of the physical
characteristics of a teaching and learning envireminis the use of colour. The best use or choice
of colours is dependent on age and gender. Thégavhich constitute a larger proportion of the
university community, admire bright and soft coguparticularly the females (Lackney, 2003;
Buys, 2009). It is obvious from the respondentspmnses that the building colours in the
universities should be made more attractive.

Table 6 Overall rating of performance masures by respondents

Performance AdEQUALE. .. ... e

aspectsofthe | ...l Inadequate

building 1 ] 2 \ 3 | 4 | 5
Ratings (in percent)

Fitness for purpose 2 2 9 29 58

Maintenance 1 7 10 23 59

Space needs met 1 1 23 35 40

Access to day light 8 13 26 40 13

Sanitary spaces 8 17 21 25 29

General 1 7 30 37 25

accessibility

Fire safety 13 15 18 33 21

Furnishings 5 19 31 23 22

Table 6 indicates that all the performance aspects weegl iaadequate or almost inadequate by
the respondents. It is notable from the table tiha most inadequate aspect of building
performance is maintenance rated 59 percent. $hisllowed by fitness for purpose and space
needs (58 percent and 40 percent respectivelyjust be noted that access to daylight was rated
highly (40 percent) and so considered almost inaakeqby the respondents. According to the
respondents, general accessibility, fire safetyl famnishings were almost inadequate with 37
percent; 33 percent and 23 percent ratings resedctiMost of the respondents’ views about
sanitary spaces were inadequate. This implieshlegberformance levels of all building facilities
in the universities need to be improved

SUMMARY AND DISCUSSION

This study captures the opinions, feelings and eapees of respondents (staff and students)
about the performance of existing buildings in tinstitutions and therefore reveals the
functional and environmental inadequacies of bongdperformance in the universities under
investigation. Generally, the respondents’ expessrand feelings show that interaction between
them and building facilities in the universities dot add value to their learning and working
experiences. The responses indicate concerns megaach building performance issues as poor
space conditions and management, poor accessilplityr environmental quality in terms of
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comfort, uncomfortable noise levels, lack of priya@and poor safety, health and security
conditions in the buildings studied.

This study forms the mirror image of the extenivtach educational buildings meet the needs of
the user and building performance evaluation prestiin the chosen context. The poor
performance of building facilities in this studynspares with the findings in earlier studies by
Buys (2009) which reveals that the performanceléestphysical facilities in South African and
United Kingdom tertiary institutions were all beldvench mark ratings identified in the study.
This state of affairs throws up a great challeng€dacilities and construction management
professionals and re-enforces the need for impropedormance of buildings in higher
education built asset management.

The key contribution of this paper is the idenéfion of functional and environmental measures
as a missing link in the performance of educatidnaldings; a lacuna that has hitherto created
gaps between building users and design practicdgniversities of South East Nigeria. The
implication here is that facilities managers insenstitutions should maintain and implement
an effective feedback mechanism from the user¢od#tsigner. This will enable the design and
building teams address inadequate performance taspdbe future.

CONCLUSION AND RECOMMENDATIONS

Building performance evaluation has been analysedrims of the functional and environmental
concerns in the case organisations. The literatcaa in the study has revealed key functional
and environmental issues that must be considenrethéoeffective performance of educational
buildings. These include space efficiency/adequspiEces and fittings, adequate day lighting,
sustainable methods and materials, enhancememidobii environmental quality and optimal

maintenance practices, protection, conservatiomabdér and energy use.

However, analyses of data in this study showed thatding performance in the case
organisations did not meet most of the above @it&pace efficiency in most of the buildings
such as classrooms, offices and residential accatatioms were found to be poor and from the
findings, it was apparent that the interaction lestw users and building facilities in the
universities did not add value to learning and wuaykexperiences. Apparent lack of a
performance evaluation database and standards uiding performance evaluation was
observed in the institutions studied. The authdse abserved that the level of perception and
awareness of evaluation is low and building perforoe generally seems to be unpredictable in
terms of quality standards and user expectatiomgh&more, building performance evaluation
constructs and related concepts are not well eskedal in the case organisations. The lack of
adequate and functional building facilities in theiversity system constitutes enormous threats
to educational effectiveness and system performaoasequently, the standards and quality of
education, to some extent may be compromised.

It is therefore recommended that performance etialuaof building facilities in Nigerian
universities be given substantial attention to aedslithe issue of low perception and awareness of
the importance of this tool for organisational effeeness. Facilities managers and other
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building service consultants should create the amess by informing top management of the
importance of building performance evaluation dacdities management function, particularly,
its role in supporting the core business of thevensity system and achievement of educational
goals.

Building performance evaluation should be parth& procurement process. This would enable
the design and construction teams to investigatevatuate the extent to which completed
buildings meet the performance objectives. It isthier recommended that a performance
evaluation database for buildings in educationsiitiations be developed in Nigeria. This would
provide information on performance standards anst od performance evaluation activities
thereby helping to improve the effectiveness ofiglesand evaluation process. This study will
help to determine the design and performance dwestin building service delivery.
Nevertheless, the user- need phenomenon identifigle study forms the starting point for
further study in this field of knowledge.
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