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'ECT'S ROLE IN CONTROLLI INV ) 3 )
\RCHI'IBCI S LB 1F ING ENVIRONMENTAL FACTORS
! AFFECTING EDUCATIONAL BUILDINGS

0. K. Akande' and R. E. Olagunju’
. Architecture P{‘()gl';1n1n1c. Abubakar Tafawa Balewa University, Bauchi, Nigeria
> Department of Architecture, Federal University of Technology, Minna, Nigeria

1
Abstract
[n many Nigerian schools, students and teachers find themselves in a physical

environment that adversely affects their morale for learning and teaching and, in some
cases their health. A well-designed school building with a conducive environment for
Jearning €an make a measurable difference in student’s academic outcomes and teacher’s
motivation for teaching. Hence, it is essential for those involved in school planning and
design to sc€ the design of the school buildings as important as the design of the
curriculum. This paper examined the role architectural design of school buildings and its
environment plays in enhancing academic productivity of the learners. It highlighted
epvironmental factors such as Indoor Air Quality, Ventilation, Landscaping, ctc as they
affect leaming. It posited that when these factors are overlooked both in planning and

esigning of school buildings, they invariably have adverse effects on the student’s
academic performance. It recommended proper designing, construction and frequent
maintenance of school buildings to create quality environment worthy of inspiring
.leamning. It concluded that designing of buildings with inspiring environment will have
*positive effects on academic learning, but will require adequate funding, attention,
competent design, and quality construction.

Introduction
It has been established that people are influenced and affected by their environment.

Hence the environment plays a significant role in the lives of people (Rivlin, 1985). Man
is a living and active organism that can select, modify and react to his own surroundings.
hat goes on in our immediate environment reveals that our
¢ rise to our emotions and beliefs, feelings,
attitudes, judgements and values as well as our reasoning. Therefore, our immediate
environment especially the one for learning should be properly managed in order to make
it appealing, friendly, and inspiring for lecarning. A well designed school building with a
conducive environment for learning can make a measurable difference in student’s
academic performance as well as teacher’s motivation for teaching. On the other hand,
when a school building is badly designed and in disrepatr, student achievement will suffer
+ (Linda, 1993). School authoritics that often postpone repairs and delay construction of
new facilities in order to save money during periods of financial austerity as well as
making cuts in these arcas are considered to cause more devastation than slashing
&ademic calendars and programmes. Linda (1993), observed that in times of austerity
When maintenance costs are often slashed first, the consequences of elecling to defer
Maintenance will include premature building deterioration, indoor air problems, increased
:Cpair and replacement -costs, and reduced operating efficiency of e((liUiPTl"‘zim- (;I‘his
MWariably |e: . o maintenance to become quadrupled and the
falloy cfg :E«:ﬁsdto Fh'e o tagofgr df:i:e?: r:;::] :[1‘1; condition of schogl facilli)ties will be
Tapidly faili ecisions or negiigen o s desig habby construction and
ﬂe‘;llc g; fdﬂlng. The consequences of faulty bchool] -fissli’qz envi);onmem o esling
Paing CQf e e oF ExEHRE bg:ldmg.s is what ](':dhtin ‘inadequate' ventilation and
- Poor .!mriu mbh-ng plister, non. funcoomE torets. P oo % { both staff and students

oor air quality which affects the health and the morale of bo g :

A close observation of w
experiences within the environment giv
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According (o Linda (1993), rescarch irjtliculc‘ﬁ that I’hc q'ﬂ‘i""Y of ':"!:;.::;:(_‘l?cm;:'c‘yu:lw
school facilitics may significantly affect students” ability N‘) ¢ ' ' ‘I"I : then
unreasonable to expect posilive results from students and lcuchcts‘ w lf) (.'u ); c'.un and -
work in an adverse environment, Hence, schools that are under funded, and have lf’“’
academic morale as well as dilapidated facilities will produce more dl’f'P‘“_"" and high -
rate ol failures among its students. While a clean, quiet, .-,ul'c. un.ntnn:ul)lc and

environmentally friendly and inspiring  school forms an important L_"l"’]mncnl of

successful teaching and Jearning. Therefore, those imvolved in school pl:mnmg .n'ncl design

should see this as an opportunity to enhance academic outcomes by creating better
learning environment (Mark, 2002). The question then is what manner and degree are the

. environmental faclors affecting academic outcome the most and in what manner .'md_

"degree? This paper in finding answers (o these questions examines these factors gy

highlighted below;

Environmental Factors: 1t’s Effeet on Performance
The environmental factors (o be considered here will focus on both external and internay)
lactors as they inhibit academic performance of students and motivation for teachers.

Ventilation

Ventilation as defined by Ogunsote (1991), is the replacement of used inside ar by
outside air with major function of supplying fresh air and body cooling. It is then obvious
that in a scaled space, without the availability of fresh air from outside, the occupants of
that space will die of asphyxiation. In many schools, a surprising number of classrooms
lack adequate ventilation, and evidence is accumulating to support the common-sense
notion that occupants of classrooms without good ventilation can’t function normally and
can’t learn at their full capacity (Mark, 2002).

' The purpose of providing adequate ventilation in classrooms and school buildings, at
minimum, is to remove or otherwise dilute contaminants that can build up inside. Such
contaminants come from people breathing, from their skin, clothes, perfumes, shampoos,
deodorants etc and from a host of other agents that in sufficient concentrations are

harmful. One of the first symptoms of poor ventilation in a building is a build up of
carbon dioxide caused by human respiration.

When carbon dioxide levels reach 1000 parts per million
normally found in the atmosphere), headaches, drowsiness
ensure. Myhrvold et al (1996) found that increased carbo

(about three times what is
and the inability to concentrate
n dioxide levels in classrooms

€ ventilation problems are due to poor

of provision or maintenance of air
teachers.

architectural design, overcrowding and |ack
- conditioning systems in the case of offices for the

1
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"« Headaches, nausea, disorientation

e e , fainting a Ci ss also may occur. The
initial symptom of cald stress i g and unconsciousness also may

lead to numbness (inability (o [rliflin’ in exposed areas while continuous cxpos‘ur.c‘ 'm;;);
heartbeat. Other consequenc ik well), mental confusion, lethargy .unq ifregul
faticue and dizziness whi €s of poor indoor air quality is manifested in slecpiness,
- - €ss which are often the main complain of students and teachers. This
leads to making teachers and students sick-and sick students and teachers cannot perform
as well and as much as healthy ones (Leach 1997)

Landscaping

This 1s the dcvglopment and decorative planting of gardens, grounds, parks and other
areas. It Ficals with the treatment of land areas not covered by buildings. When those arcas
are consnde-rcd important to visual experience, landscaping of such arcas will create for
1hc-pcople in the environment experiences that lift their spirit, expand their vision and
in\'ngprale their lives in an ecducational environment. Good landscape will enhance
viewing, provide both mental relaxation and refreshment for the learner and the teacher,
as well as create a delightful environment that positively affects student performance. The
. fragrance of flower and fruit around can produce scent that is delicate and subtle which
covers unpleasant odours resulting from the pollution of air and foul smelling exhaust.
Vegetation, water, and plants are known not only to improve physical comfort conditions
but also help to produce mental stimulation and visual delight (Saini, 1980). These are
paramount for mental productivity and empowerment needed for high academic
performance.

Thermal Comfort
What constitute comfort? Macfarlane (1958) have defined comfort as certain thermal

conditions in which over fifty percent of the people are unaware of their climatic
environment — that is; they do not feel the need to adjust to it. Human thermal comfort is
usually found when the mean skin temperature is maintained by various means below
93°F (33.9°C) and above 88°F (BI.IfC). Researchers have been studying the temperature
range associated with better leaming for long. Harner o(1974) found that the best
temperature range for learning, reading and math is 68 - 74°F zmod that the ability to lean
these subjects is adversely affected by lempcratures above 74.F. A§ temperature and
;humidity increase, students report greater dlscomforl,‘and their achicvement aid task
performance deteriordte as attention spans _qccrcasc (K""g and Marans, 1979). Thermal
factors may seriously degrade teachers abnh}nes lo}tcaclTIand may alsc?_affcct their morale,
Lackney (1999) showed that teachers believe t:enm i:omfort affects both 'lcuching
i student achievement. Corcoran ct al. (1)?%) focussed on how school fucilities’
quah.ty and bl"J . affect teacher morale and effectiveness. They conclude that problems
physical Condlllqns d ditions may tesult in higher absenteeism, reduced effort Iowc}
caused by working corn ! Jow morale, and reduced job satisfaction. '
effectiveness in the classroom.

thetics and Mainlcn.ancc |

M cav’c (1982) syfmhesis of eurhgr studies conclu}ed student achievement with bekier

cGuffay’s (.1 - er school buildings, better highting, better thermal comfort ang i

building quality; rlCc‘i"' nced laboratories and libraries. More recent reviews by Earthman

~ quality, and more @ vare ort similar links between building quality and higher scores.

and Lemasters (lggfg;,sug hat newer and better school buildings will contribute 1o higher
Clearly, there 15 €

But just how much varies giepcnding on the 'sludy and subject area,
+ student performance. K of maintenance can ruin an otherwise high-quality building; in

'In older buildings. 2 ¢ Jimitations ¢an result in a brand new building of inferjor quality.

Building Quality, A€S

- new buildings, funding
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Any careful slud.y must “"‘CO”T" Ilor lhcs’xc‘. lactors, Maxwel) (o
between newer facilities _and student performance fevelg S ") loggs
hetween upgraded facilities and hlghcr. mathematics s¢opeq A Sigm. ¢
observed improved performance amongp \-[l."dcgl:: One L“-‘ Uy, X,
i S \"hl‘nA . :

Nden o, 10,
(e ‘”]d Ll

a study of test scores from 139 schools in Mnl::.‘.l,]‘:hc
major impact on lcamning. However, Slnchc,:, 1‘1“” ey ._
performance lags in inadequate school 'ht'lilding\; Research J”|‘m] Moty e g
performance lags In shabby sc‘huul buildings — those o ‘:\ e t
inadequate ventilation. Apart [rom .sludcm performunce l\cni“‘mf
building, peeling paints and crumbling plasters gives “"&whﬁ\ ffe e |
STOY appegyy,

Girrbach 1985) » ,
xample, Lewis (2000) tried to identify the

facilities had a1

environment.

Building Design and Construction
This is a complex process involving the selection of standard buig,,
f? SYStem.

adaptation and integration, to produce a building that meet the cheny’ ‘
well designed school building can clicit a sense of pnde and ow nership |" -
investing in design excellence, schools are not just creating a qualiy qu;:.:
creating a quality learning environment worthy of inspiring the ysere I
size, proportion, character and surroundings of rooms, the colour \‘cl1cr1~,¢w(;"l‘ ‘
views from windows have a great psychological effect (Saini, |qm,"|'}_‘_,"“

o
“

combined effect of the sun. fresh air, and greenery which infringe on leypep

higher nervous activity, providing favourable sense impressions dunne o
. .. . n & NG
physical activity and rest. The proportions of the classroom also pose psychoiog

significance to the learner.

Having considered some environmental factors within the cducational environmer:
can be subtle to inhibit academic performance of students and job satisfaction of teate
there is need to examine the role architects and architectural design will play merir

quality environment suitable for learning and teaching.

Architect's Role and Design Solution ‘
The traditional role of the architect has been to design buildings that reflect the 7=

of the users. Without the interests, comfort, health and satisfaction of the user * =
environment considered by the planner and the designer. the building and its em"
may not be of any value to the uscrs (i.e. the teachers and the students) (‘
research has however, shown that the attitudes, views an e
different form those of the users they purport [0 SCIVC. The difference b
professional designer and the user is more pronounced W
unfamiliar building types (Appleyard, 1969). Borrowing a le B
architect, Prak (1977) said, “the common sense of the architect 1s not the ¢
of the user, simply because the one (i.c. architect) has been subjected
training and the other (i.e. user) has not. Let us, therefore, mistrus
architects and try to find out where people’s needs have been thwi
points to the fact that there is an additional role for the architect 10 7
ngeds of the people (users) and the environment he is designing 107 bcgor:n o
his design. This understanding will help the architect in his building €= gercd
account the environmental factors that affects his users. T! :
accountability in design which implies that the architect is accountable !

ith unfamiliar
X N

af from Wi
ymi

[ the 10"

.

n under

1
T

L
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o people, user needs, ang

) CanNMITOn meanr ! - e
way, MAY Rave its goal iy the \\L_}:T}}nz‘;z tactors. As architectural design carmied out this
Hare and satistaction of users of the buildings.

e “pPUCElOn of environme

ca :

therefone TEQUITE aw areness, k,—::\l id’j:““f. considerations in the design process will
gesigning environmentally suyahie p ldines shull. The architect’s responsibilities 1o
collaboration with educationsis 41éc,““l“"§> will anclude a close cooperation un.d
s design Will have on the og - r“;‘“‘-ll‘nal admimistrators so as to know the impact
50 peed 10 Be aNAR Of the puai oS Of the users. Likewise, architeets will
avironmental quality) as d::'me: t:\d'\b .mqumd 0 the educational environment (1.¢.
Development (0ECD). Thye 1o or the Org;x‘mz;umn for Economic Co-operation and
eroups of factors or Annbure w‘rm - “cs{h ook (1988) comprises oy broad
hailding secunty, cleanliness), ‘_;‘ e};jh? a\n\d S;lk“l_\ la:tqrs (comfort, matenals s:a'fc:t)'j
W (¢) cumnculum related factors lp._;&nmmm.ll factors (heating, lighting, ventilation);

stamaand support spaces, classroom adaptability).

o
Gr
=

f oy
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>

e
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Architectural Design Solution
Architectural des;

- sk SR
& JOU

ma)
Wa 32asiattuon of tez

*' role 1n enhancing academic productivity of leamers
cage. This will result 1m hyen L“"?*"\ ‘h;‘\ s taken mto consideration from the design
avironment. Therefore. in :_'4”-:“{- L:\\1;:1’1 x:r both external and internal cducmyonnl
O improve the performance of buildings 1n educational
environment. a high quahiny butlding desien should: £
e Meet users neads and exceed lhex\:e‘;\‘cmnon
* Provide 2 positive environment and the activities that are accommodated
Mazke 2 pasitive contnbution to1ts immeediate surroundines
* Help to promote 2 sense of community and social interaction

e
S o

¢ 8CONOMIC In maintenance and runnine terms

-~

Be constructed with future needs or possible uses in mind
B

e environmentally

tally appropnate and incorporate current best practice
Provide value for mones

e constructed in ime and budget

L]
mw
A
(=
7
b= o
)

-
5
2

v of outdoor leaming environments
These can be achieved by considering the following:

(2 Building/Classroom Design

To provide an acceptable environment withaut air conditioning in a butlding, a designer
must be pnmanly concemed with controlhing the nucro-climate or the climate within the
space enclosed by a structural shell. In practical terms, this means dealing with such
environmenta! factors as temperature, humidity. rate of air movement, and radiation from
walls, floors, cethings, and other surrounding surfaces all of which have an effect on
human comfort. When constdered together and mterpreted in design terms, these physical

factors determine the performance of 2 building which in wms enhances the performance
" of the users. In considenng the design of the classroom, Butin (2000) suggests four basic

design principles
(1} Classrooms should be accessible to the outdoors 1o get the benefit of natural
' lieht. which increases students’ aleqness and decreases psycholagical stress.
(i) ﬁ-,c\- shouid be sesthencaliy p!cizsmg in terms of colour, texture and patterns
" which increase students’ sense of personal \ulge and importance.
(i)  They should cluster around 2 commans, which increases students’ sense of
’ con{munii} and provides a sense ol order, unity and cohesiveness
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adaptable and flexible, which

ng by making both large and Sma““lcrease

S
: Spaces gy
(1968) added that the beauty. c9rmf0n. a[r;d design of , bu§_ Ny
sove , und scientific s1gn! icance. Hence, megg, ng,
can have pmfo €s adopled ang Iy

surroundings ¢ heir M otional signiﬁc'ancc and attention paid Audig, 0 Meeg
be analysed tlorr stimuli factor that can influence both the way the pers ry Olf,
the

ON fpy. oy,

visual, and © Dlestn fecl and‘?‘

1 ork an g . armac (clagsr o i
ability Ilo \\&fc proportion of habitable arc:la.s (Ehllss“o?rlm)f can tl‘lso h -

Sv1m1.lar ¥ .o 1n butllding designs. For exampie. t Ll 1eight o the ceiling needs 1, °'°£!ir.;,u

significanc area of the room. A classroom with a low ceiling appears tq be lq Tlgyg

to the floor are o, but the cramped space of the former ger ‘han%t
an 1al

b ll]

influence (Saini, 1980).

- Planning and Design of External Spaces (Landscaping) -

_(b) Plan “ﬂ of plants and water are known not only to improve physi

' The “PN,LJUOH. ‘l 1, , produce mental stimulation and visyg cal COmfgy
condions but also help 0P . al delighy ,
environment. Water can be uscq as a pool, as a falh.ng slrearp and as a jet o founy
Helped by sunhght and breeze, 1118 (‘:apable.of' c'rcaupg a variety of moods, Pleasure
water can be described as pleasure in its multiplicity of faf:c ar?d mood, its elusivene s
double talk of calm and commotion, surface and depth, illusion and reality, change ;M
non-change. Essentially, water improves physical comfort by evaporative process.huhjé:
by incrm;mg the relative humidity, decreases the dry bulb temperature of the surrou.-.dm:
ar. Water also has a value of cooling medium (Saini, 1980). On the other hug
mtelligent and judicious use of vegetation, whether in the form of trees, shrubs ag
erasses or merely crecpers and vines in learning environment, is known not only to by
the micro-chimate of a building but also to improve the visual qualities of the physcl
external environment. Researches by Deering (1953) indicate how plants and grasss
reduce the heat load on exposed surfaces by obstructing the passage of solar radizien
Vegetation helps lower the surrounding air temperature by evaporative cooling as ars
- of transprration. It also provides advantages as a wind break, thus arresting the flov o
dust and sand into built-up areas. Trees in public spaces can serve as a subsutut for
bicyele. car. and bus shelters. 1f carefully planned and ordered in an educanony
environment, they can provide a pleasant foil against the flat and harsh building surfaces
All these qualiies underline the importance of vegetation in providing an nspint
learning and teaching environment. )

i tas 1~hc‘v . |
) 'oncemration and Jearn
C

Goromo

e W,
c pS)'Ch()]ogj;‘!'

(c) Paint and Colour
) et dloar | , i wel
kngxsn)c\'zf)'F‘gtcal effect of colour in both internal and external surface of bulldmg"l"t‘\ 0
«oothc- cli‘:"l‘)'uh colour standards have been established which are based o ‘Jt‘:}:;\'f
activities F"Ol: i;lc.'. cause visual fatigue, and/or promote increased leaming and P ot
such as )'lcllow a’&nl(;ngﬂc white and various shades of colours commonly found mq?r‘-‘
fatigue ond cnhanci:nlc# exert a soothing influence of the visual system bY T
es ic Visi ' ance ?
g trength of chromatic vision. Hence the importanc® = ...

fthis

can not be overlook
| ed for a leam; i 1 ! e
oo o & Aming environment. Peeling of paints from the scalfe

\ , : it i jati | vt
. Snc suggestion for achievin S exposed to radiation, this result to ﬂam‘ng e
ased on alkyd resins, wi

lic% better performance of paints on building 15 0 i’
e€xposed situations. are far superior to conventional oil paints "~
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Having discussed lhc factors thy
oke them int.o conSI.dcra(inns 45 neglect or gy
¢chool buildings will have adverse cffect 0

affects educationg environment, it will be important to

erlooking them in planning and designing of

ing suggestions and recommendatione - C SUdeNts” academic performance. The
followIng STES Mmendations are made so as to create an effective learning

qvironment either in .pl:mmng for a new one orin upgrading existing facilities
¢ Consultation with Teachers ang Other GQCI‘G )

Specialized consuly: ‘ :
TS and dey .mls N education should normally be contacted before
pli g i esigning school buildings and 1ts environment 1o provide

specific  information about s
: ! ; ‘ Users group and educauonal needs through
iterviews and direct observation. P

* Enhance the Quality of (he Environment

Educglors and educationa] administrators should not only be concerned with

securing more funds for the educational programs, but they should also

strive to enhance excellen environment conditions that promote learning. A

typical example is (he transformation of Ahmadu Bello University. Zaria

under the administration of Professor Mahdi, as the Vice Chancellor. ]

* Maintenance of the Existing Structures

Whenever the need to restructure education is often discussed, there is often

little or no mention of improving the physical site of learning. However,
; farlure to repair and remodel educational facilities may offset benefits

derived through restructuring the instructional program. This underscores the
need to upgrade school facilities.

To create quality environment worthy of inspiring leaming,
architectural design which should include

(1) proper building orientation, appropriate selection of building materials, carefully
planned ventilation (i.e. by providing sufficient doors and windows which should not
exceed the minimal size consistent with the need for good day lighting),adequate shading
devices, provision of water fountain as an architectural element, proper selection of
landscaping elements and quality construction technologies.

(11) creation of spaces outside and adjacent to the building on site or on neighbouring sites
that mirror learning space within the building to maximize the chance of year round use
of parts of the outdoors, creating favourable microclimates by protecting outdoor activity
areas from prevailing winds. o

(i) use of circulation to create gentle transitions [rom different spaces, taking advantage
.Of turns and bends will also create unique areas of learning.

'(v) natural access control and natural surveillance. Natural access control uses doors,
shrubs, and other physical design elements to discourage dccess 1o an area by all but its
intended users. Natural surveillance is achieved by placing windows in locations that

allow intended users to see or be seen, while ensuring that intruders will be observed as
well,

‘e

there should be proper

C :

S:h":;;:‘fll;: organisations in general, c;mnql operate _e[-f'icigntly and (’Zf ‘feclivclwy 10 attain

the goals set up for them without appropriate attention S“’ﬁ_nl lo (‘]Udlﬂy environmenta|

‘Management. Though a properly dcslgn school thldmg will rc.suh' in better student

Performance, increased teacher s:uisl‘acnon‘ and retention, r'ei({llccgl npgr‘umg qosls. as wel]
have 4 positive influence on the environment, h’o“td\Cf‘- 'l' W”” IFCCIun'e adequate

"nding, attention and quality construction. Therefore, educators and most especially
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