





Escola Basica e Secundaria da Povoacgao:

As condicdes existentes versus as condicoes desejaveis

Argumentos a favor de novas instalacoes

A educacdo deve ser uma das principais preocupactes de uma comunidade,
nela justamente se depositam as expectativas de valorizacdo do patrimonio socio-
economico e de desenvolvimento social. Deste modo uma escola representa para
a comunidade uma possibilidade real de progresso. Assim se compreendem os
esforgos desenvolvidos na Ultima década pelo Governo Regional dos Agores em
renovar o parque escolar. Citando o Presidente do Governo Regional, Carlos
César, aquando o langcamento da primeira pedra do novo edificio da Escola do 1.9
Ciclo e Jardim de Infancia Luisa Constantina, em Rabo de Peixe:

"A renovacédo do parque escolar ao nivel de todos os ciclos de ensino,
que se tem traduzido quer na grande reparacao e ampliacao de
instalacoes escolares ja existentes, quer na constru¢do de raiz de
novos edificios, equipados e dotados de todas as condicdes
necessédrias as exigéncias de um ensino de qualidade, coloca, hoje,

os Agores num lugar de relevo, a nivel nacional, quanto & qualidade



das suas instalacdes escolares. Esse esforco vai continuar até que
todas as escolas tenham as condicdes desejaveis, em que alunos,
professores e funcionarios se sintam bem e onde encontrem espagos
adequados e modernos para o exercicio das suas funcoes, O combate
a0 insucesso na escola e ao abandono precoce continuam a ocupar
grande parte das nossas preocupacgoes, pelo que todo o esforco que
desenvolvemos e o investimento que fazemos em construgoes
escolares visam criar condicbes para ultrapassarmos esses deficits

sociais.”

A melhoria da qualidade do sistema educativo depende da melhoria da
qualidade das aprendizagens e, consequentemente, das respostas que a escola da
as necessidades dos jovens, proporcionando a todos igualdade de oportunidade
de acesso ao saber e ao sucesso. Deste modo, a qualidade do sistema educativo
esta intimamente relacionada com as condigdes de segurancga e conforto que 0s
edificios escolares sdo capazes de oferecer,

Com efeito, existem estudos da OCDE e de outras organizagbes que
evidenciam a relacao directa existente entre as condigbes dos edificios escolares e
os resultados académicos dos alunos, bem como o seu comportamento. Estudos
como: «The Relationship between Environmental Quality of School and Student
Performance», por Jeffery Lackney, de 1999 (anexo 1), «Scholling Issues Digest:
The impact of School Infrastructure on Student Outcomes and Behavior», por
Kenn Fisher, sem data (anexo 2), e «Where Children Learn: The Effect of Facilities
on Student Achievement», por Deborah Moore e Elisa Warner, de 1998 (anexo 3)
- mostram que quer os resultados quer o comportamento dos alunos melhoram
em funga@o da qualidade das condiges dos edificios escolares.

Ora, a Escola Basica 2,3/S Maria Isabel do Carmo Medeiros em muitos
aspectos contraria o que existe, quer na legislacdo quer nos referidos estudos, no
que diz respeito as condigdes de seguranga, conforto, funcionalidade e de
apetrechamento dos edificios escolares.

As condigoes fisicas deste edificio ndo s3o as requeridas para atender as
necessidades da comunidade escolar: ndo existem espacos de convivio para
alunos, sala de estudo, gabinete disciplinar, gabinete médico, biblioteca
devidamente organizada e dimensionada, salas de apoio, sala de funciondrios,
espacos correctamente adaptados a pratica de Educacao Fisica, nem areas verdes
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e de lazer. Os espacos de trabalho para professores sdo exiguos e obrigam a que
0 mesmo espaco seja utilizado para mais do que uma finalidade. Por exemplo, a
Sala de Directores de Turma serve em simultdneo de sala de trabalho para
professores, de sala de atendimento a encarregados de educacdo, sala de apoio a
alunos de UNECA, sala de aula, sala de reunides e sala de trabalho especifico da
direcgdo de turma.

Fig. 2 e 3 - Sala de directores de turma. Esta sala foi dividida a meio por duas estantes, para
que pudesse haver um espago para as tarefas administrativas do Director de Turma e outro
espago para atendimento aos encarregados de educacdo. Esta sala é também utilizada para
outras finalidades.
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Fig. 4 - Porta da sala de Directores de Turma.
Todas as quartas-feiras de manh3 este
espaco € utilizado como sala de aula. Fol a
solugdo encontrada para fazer face a falta de
salas.
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A falta destes espacos especificos obriga professores e alunos a recorrerem
a espacos exteriores a escola para o desenvolvimento de varias actividades:
diariamente, os alunos atravessam a vila da Povoagdo para se deslocarem ao
Pavilhdo Gimnodesportivo, onde se realizam grande parte das aulas de Educagao
Fisica; frequentemente & necessario ir ao Auditorio Municipal para encontros,
palestras e reunides bem como ao Jardim e a Biblioteca Municipal.

Ora, a circulacdo dos alunos no exterior da escola, originada pelos factores
anteriormente descritos, coloca-os em risco de atropelamento, podendo mesmo
expd-los a situacdes problematicas que se tém vindo a agravar no concelho, como
a toxicodependéncia, o consumo de alcool e a gravidez na adolescéncia, para
além de os sujeitar a condigbes atmosféricas adversas, especialmente nos meses
de Inverno. Os perigos inerentes 3 circulacdo dos alunos pela vila foram
inventariados e descritos pela PSP da Povoacdo num relatorio que se encontra
apenso a esta exposi¢do (anexo 4).

PaVilhéo
Gimnodesportivo

‘\ -

Fig. 5 - Foto aérea parcial da Vila da Povoagdo mostrando o percurso usual entre a escola
e o pavilhdo gimnodesportivo.

As salas de aula ndo rednem boas condicbes aclsticas: devido & qualidade

de construgao, como paredes de acabamento liso e chdo em mosaico, o eco é
intenso, € o menor arrastar dos moveis na sala, mesmo quando um aluno
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reposiciona a cadeira para seu conforto, origina um ruido estridente. Estes
factores dificultam a comunicagdo eficiente entre os envolvidos no processo de
ensino e aprendizagem e, consequentemente, a concentragdo dos alunos,
prejudicando o seu rendimento escolar. Este facto € agravado pela proximidade
da via publica com maior circulacdo da vila (ver figura 1), o que faz com que
muitas vezes o professor tenha de interromper o seu discurso sempre que um
veiculo pesado ou um motociclo passe em frente a escola.

Também o controlo da luminosidade no interior das salas de aula nado é
eficaz: todas as salas tém uma extensa superficie de vidro e a maioria tém as
paredes e tecto pintados de branco. Estas condicionantes inviabilizam a correcta
utilizacéo de instrumentos multimédia e dificultam a visualizagdo do quadro de
determinados angulos devido ao reflexo.

As condicoes de climatizagao do refeitorio sao improprias, pois a cobertura
existente provoca um efeito de estufa, tornando insuportavel a permanéncia
naquele espaco e motivando os alunos a fazer as suas refeicdoes fora da escola,
com as consequéncias obvias ao nivel da qualidade da sua alimentacdo. Acresce o
facto de este ser o Unico espaco abrigado existente na escola, para além dos

corredores, onde os alunos podem conviver, exceptuando-se as horas de almoco.

Fig. 6 - Pavilhdo do refeitdrio. A cobertura deste recinto tem méa climatizacdo uma
vez que, nos dias mais quentes, o calor gue se faz sentir é insuportdvel,



A distribuicdo pela escola dos diferentes servigos (refeitério, biblioteca, sala
de Directores de Turma, Servigos Administrativos, Conselho Executivo, Servigo de
Orientacdo e Psicologia, reprografia, papelaria e sanitarios) obriga a que a
circulagao se faca pelos mesmos corredores onde se desenvolvem as actividades
lectivas. Deste modo, a qualidade dessas actividades é posta em causa.

Ainda, devido a exiguidade do espacgo, salas especificas, como as salas de
Educagdo Musical e de Educagdo Tecnolégica, encontram-se localizadas junto das
restantes salas, o que faz com que o som e ruidos normais da leccionacao
daguelas disciplinas sejam audiveis nas restantes salas ou mesmo em toda a
escola, constituindo mais um factor de desconcentragdo dos alunos.

A diversificagdo da oferta curricular € um facto e uma necessidade da
Escola actual (cursos tecnologicos, cursos Profij, PERE e UNECA), o que agrava o
problema da falta de espaco, sendo que no local de implantacdo da escola ndo
existem possibilidades de crescimento vidveis.

Fig. 7 - Patio principal da escola. Para este espago confinam varias valéncias: salas de
EVT, salas de aula, sala de directores de turma, sala de professores, biblioteca, gabinete
do Conselho Executivo, Gabinete Disciplinar, gabinete do SASE, gabinete do SPO,
reprografia, gabinete da chefe do pessoal auxiliar, sala do servidor do sistema informatico
da escola, depdsito de material didéctico e sanitarios.



Fig. 8 - Corredor do bloco B. Os corredores de bloco B (parte da escola gue foi
remodelada), tal como a figura mostra, sdo estreitos, escuros e, sempre gue se da o
togue de entrada, professores e alunos acotovelam-se ao dirigirem-se para as salas.

Fig. 9 - MNeste espaco, ac fundo,
existe uma arrecadacde e oficina. O
praprio corredor serve de
arrecadagio. MNa primeira porta a
direita fica situada a sala de ensino
especial. Na segunda porta a direita
ficam os sanitdrios dos funciondrios.
E, na terceira porta & direita, fica a
sala da caldeira de aquecimento da
agua dos balnearios. Esta ultima
porta costuma estar aberta devido
aos problemas de arejamento,



A exiguidade dos espacos comuns, nomeadamente recreios, atrios e
corredores, gera um sentimento de claustrofobia, impelindo os alunos a sairem da
escola, ao mesmo tempo que promove situagdes de indisciplina e ndo permite
uma correcta socializacdo dos jovens. Refira-se, por exemplo, que 0s recreios sao
de tal forma exiguos que os alunos nos seus tempos livres n3o conseguem
dedicar-se as suas actividades lidicas, saudaveis e proprias da sua idade, sem
prejudicarem o normal funcionamento das aulas que decorrem nas salas
contiguas ao patio, o qual, por sua vez, € tudo menos um local acolhedor e
aprazivel (ver figura 7). Todos os professores e alunos da escola quando em visita
a outras escolas, quer em trabalho quer em visitas de estudo, experimentam uma
sensacdo de frustracdo perante a abismal diferenca de condigdes existentes na
escola visitada. Este facto vem agravar ainda mais o sentimento desmotivante de
que esta € a escola com piores condigoes dos Acores, sentimento esse que ficou
expresso num inquérito aplicado aos alunos no final do ano lectivo de 2007/2008

sobre as condigOes da escola e cujos resultados anexamos (anexo 5).

Fig. 10 e 11 - Fotos aéreas, ambas vistas a 300 metros de altitude, espelhando bem
a assimetria de espacos existente entre a escola da Povoacgdo (a esquerda) e a escola
do Nordeste (a direita).

Para além disso, apesar de ha pouco tempo a escola ter sido sujeita a obras
de adaptacao, ja foram identificados varios defeitos estruturais nomeadamente:
infiltragdes de &gua, abatimento do reboco de tectos, levantamento de

pavimentos, pintura degradada e de facil degradac@o devido a pouca qualidade
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dos materiais utilizados, a j@ referida quest3o da deficiente climatizagéo do
pavilhdo do refeitorio, cortes de energia devido a sobrecarga de quadro eléctrico e
problemas de arejamento no compartimento da caldeira, entre outros. Qualquer
intervencdo no edificio actual apenas permitiréa minorar alguns dos problemas

apontados, nunca satisfazendo as necessidades de fundo.

Fig. 12 - Pormenor do piso de uma sala de aula com o mosaico solto.

Fig. 13 - Pormenor do corredor de acesso aos balnedrlos e arrecadacéo,
onde se notam as problemas de infiltracio nas paredes,
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Nos graficos seguintes mostram-se alguns dos resultados do supra-referido

inquérito aplicado aos alunos no final do ano lectivo 2007/2008.
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Grafico 3 - A falta que os espacos indicados, normalmente existentes numa escola, fazem na nossa
(walores absolutos).

Grafico 4 - O que pensam os alunos da sua escola quando a comparam com outras. (percentagem)
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Estes resultados reflectem o total geral dos alunos inquiridos. Os resultados

parciais dos alunos do 2.° cicle, 3.9 ciclo e secundario poderdo ser consultados no
anexo.

O edificio da escola encontra-se situado numa zona de elevado risco de
derrocadas. Desde 1998 que o Laboratério Regional de Engenharia Civil (LREC)
alerta para a instabilidade do talude sobranceiro a escola, que é constituido do
topo para a base por um nivel de rocha sdlida (ignimbritos soldados) bastante
fracturada e por um espesso depésito de vertente, resultante de antigos
desabamentos que tém vindo a decorrer ai ao longo dos tempos.

O LREC aponta ainda a existéncia de vegetagao de grande porte na

superficie do talude, que para além de provocar o alargamento das fracturas
existentes, poderd ser um factor que acelere o processo de instabilidade dos solos
face a condicBes atmosféricas adversas, muito frequentes nesta zona da ilha.
Alids, ao longo dos tempos, tém-se verificado periodicamente deslizamentos de
terras neste talude alguns dos quais de dimensdes consideraveis,
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Fig. 14 - Vista do talude sobranceiro a escola mestrando blocos rochosos em avancado estado
de fracturacio.

Fig. 15 - Pormenur da nivel de fracturagao das blnms rochosos do talude.

Ora, atendendo a que esta zona apresenta o elevado risco de ocorréncia de
movimentos de massa e que qualquer intervengdo que vise a diminuicdo deste
risco sera necessariamente bastante onerosa, considerando as condigoes
geofisicas do terreno, gue impossibilitam e impossibilitaram por exemplo, a
ampliacdo da escola, a melhor solucdo serd a construgdo de uma escola nova,
num local onde ndo existam os riscos supramencionados, tal como aconselha o
LREC na nota técnica 48/2008 anexada a este documento (anexo 6).



Fig. 16 — Vista aérea da zona agora sujeita a parecer com indicagéo das distancias, da
Escola e da casa afectada por um movimento de massa em 97, ao talude (LREC).

Por outro lado, a localizagao da escola torna-a igualmente susceptivel ao
risco de cheias pela sua proximidade da confluéncia de varias ribeiras. Um
fenomeno abrupto e da magnitude do sucedido em Dezembro de 1996, a ocorrer
em horario escolar, teria no minimo graves implicagdes para a seguranca da
populacdo escolar, para ndo falar no panico que geraria nos encarregados de
educagao.

Refira-se que em caso de sinistro que obrigue & evacuacdo do edificio o
Unico local amplo onde a populagdo escolar se poderd concentrar é precisamente

a via publica. Tal situacdo ficou patente no Ultimo simulacro de evacuagdo da
escola em situacdo de catastrofe.
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Figs. 17 e 1B — Simulacro de evacuacio do edificio da Escola Maria Isabel do Carmo

Medeiros (Janeiro de 2009).

Por tudo o que foi descrito; pelos estudos consultados; pelos pareceres
recolhidos de diversas entidades; pelo sentimento da comunidade estudantil
ansiosa por um local mais acolhedor, amplo e alegre, com espagos verdes, zonas
de lazer e de convivio; pelos constrangimentos e limitacdes das condicdes de
trabalho da comunidade docente; pela necessidade de dar resposta as reais
necessidades de formacgdo, especialmente aos programas alternativos,
proporcionando a todos as mesmas oportunidades e permitindo a cada um a
possibilidade de chegar o mais longe possivel no ambito das suas capacidades e
aptiddes pessoais; por uma educacgdo de qualidade que ndo depende apenas de
professores, alunos e funcionarios, mas também da qualidade e adequagdc dos
espacgos onde todos coabitam, impoe-se, assim, a necessidade da construgdo de
uma nova Escola Basica e Secundaria da Povoacdo.
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Fig. 19 - Foto montagem.
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Presented by Jeffery A. Lackney, Ph.D.,
AlA
Thursday, September 23, 1999

As part of a Congressional Briefing to the
.S, House of Representatives Committee
on Science

Sponsored by the Environmental Energy
Study Institute (EESI)

Energy Smart Schools: Opportunities to
Save Money, Save Energy and Improve
Student Performance

Congressman Udall, members of the
Committee on Science, members of the
audience, ladies and gentlemen, | am glad
to be here with you today. | am here to
discuss the state of empirical research on
the impact of educational facilities on
student behavior, attitudes and
performance. What we know comes from
research from a broad array of disciplines
ranging from social and environmental
psychology, education, architecture and
human-factors engineering.

What is the connection between school
buildings and education? Is it one of simply
housing children and teachers who will get
on with their work independent of the
condition and character of the buildings they




inhabit? Or is the connection more intimate -
that sound sustainable buildings designed in
particular ways will aid the goals of
education - both student social development
and academic achievement? | will argue that
schoaol buildings are of critical importance to
the teaching and learning process. | will
review a selected number of excellent
empirical studies conducted over the past
30 years that have shown an explicit
relationship between physical characteristics
of school buildings and educational
outcomes.

Historically, the assumption has been that
as long as the basic physical requirements
of the school building are met - minimum
standards for classroom size, acoustics,
lighting, heating and air conditioning - the
child's learning depends in large part on
pedagogical, psychological and social
variables. | will argue that buildings are
much more than preliminary reguirements
for the learning process.

| and others in the research community take
the view that the factors responsible for
student achievement are ecological - they
act together as a whole in shaping the
context within which learning takes place.
The physical setting — the school building -
is an undeniably integral part of this
ecological context for learning

There is now considerable empirical support
for the argument that a variety of
sustainable design characteristics that can
have a significant influence on student
behavior and academic achievement
Physical and environmental conditions that |
will discuss today include full-spectrum and
natural lighting, the reduction of noise
through proper location and siting of
schools, optimal thermal conditions, sick
buildings and indoor air quality, school size
and class size and embedding schools
within their communities.

Full-Spectrum and Natural Lighting

We have known for some time that
environmental lighting exerts profound
biclogical effects on humans, in addition to
providing visual stimulus by controlling
several glands and many metabolic
processes as well as serving as a biological
timer for biological rhythms. lllumination
appears to be so important that even
seasonal mood changes as strong as
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sustainable for effective teaching and
leaming

There is increasing evidence of noise effects
on human performance that persist outside
of the noisy environment. It is important to
note that all studies involving children are
comelational. One of the deficits in
achievemnent scores of children attending
noisy schools is that noise interferes with
the teaching-learning process, thus resulting
in a cumulative and progressive deficit.
Molse may for example decrease teaching
time for forcing teachers to continuously
pause or by making it difficult for the student
and teacher to hear one another (Crook &
Langdon, 1974). Other possible
explanations include noise-produced
influence on children's information
processing stralegies, feelings of personal
control as well as their level of arousal
(studies referenced in Cohen & Weinstein,
1981; 47).

Optimal Thermal Conditions

Thermal comfort has been shown to
influence task performance, attention spans
and levels of discomfort. In general,
historical empirical studies going back 50
years have indicated that temperatures
above B0 degrees F tend to produce harmful
physiclogical effects that decrease work
efficiency and output (McGuffy, 1982).
Thermal conditions are below optimal levels
affect dexterity, while higher than optimal
temperatures decrease general alertness
and increase physiological stress.

One researcher (Harner, 1974) when
reviewing optimal temperature levels for the
performance found that reading and
mathematical skills were adversely affected
by temperatures above 74 degrees F.
Reading speed and comprehension were
most affected by temperature. A significant
reduction in reading speed and
comprehension occurred between 73.4
degrees F and 80.6 degrees F. This
researcher also found that achievement is
mathematical operations such as
multiplication, addition and factoring have
been shown to be significantly reduced by
air temperatures above 77 degrees F.

Sick Buildings and Indoor Air Quality



One area of concern in building design has
been the thermal 'tightening' of buildings for
energy conservation in the 1870s which may
be ane of the causes of a variety of
pathogenic factors in children in so called
"sick’ school buildings (Evans, Kliewer &
Martin, 1991). These factors may be
affecting not only performance but the
overall physical health of children. Children
in 'sick buildings' have been found to exhibit
clear signs of sensory irritation, skin rashes,
and mental fatigue - all factors with the
potential of decreasing the ability of students
to perform. The strategies for improving
indoor air quality such as increasing levels
of fresh-air intake and increased venlilation
rates in buildings have shown that these
mediating factors can be eliminated insuring
that students can remain concentrated on
the tasks of learning.

School Size and Class Size

| have deliberately left the issue of size -
both school and class - for the end since
they have been discussed at great length
publicly and they often overshadow other
extremely important environmental qualities
such as lighting, thermal conditions and
noise. Additionally, school and class size
are explicitly sociallorganizational variables
first, and physical variables secaond. That is,
If we consider decreasing school size and
class size, which | believe we should and
are attempling to do finally, we are in effect
implicitly accepting the notion that issues of
density and the physical scale of our
buildings are important to the student
achievement as well.

In the now classic Big School, Small School
study conducted by Roger Barker and Paul
Gump (1964), small schools (100-150), in
comparison with large schools (over 2,000)
offer students greater opportunities to
participate in extracurricular activities and lo
exercise leadership roles. In particular,
participation in school activities, student
satisfaction, number of classes taken,
community employment, and participation in
social organizations were all superior in
small schools relative to large schools.

A review of over 300 subsequent studies
(Garbarino, 1980) indicated that small
schools (500) also have lower incidence of
crime levels and less serious student
misconduct.



In a review of research conducted on the
relationship between school size and
academic achievement (Fowler, 1992) there
was found to be a negative relationship
between math and verbal ability tests and
elementary school size controlling for socio-
economic differences (Kiesling, 1567 cited
in Fowler, 1992). Additionally, smaller
elementary schools particularly benefit
African-American students' achievement
(Summers & Wolfe, 1977 cited in Fowler,
1992).

Class size research, most notably the
longitudinal research represented by the
Tennessee Student/Teacher Area Ratio
STAR Project and the follow-up Lasting
Benefits Study, points directly to a social
and physical link to achievement (Achilles,
1992, Finn & Achilles, 1990). Project STAR
followed 6,500 children from kindergarten
through third grade. Children in smaller
classes (13-17 per room) outperformed
those in regular-sized classes (22-25 per
room) as measured by test scores such as
the Stanford Achievement Test. In the early
grades, children in smaller classes
outperformed children from regular class
sizes in all subjects, but especially in
reading and mathematics test scores with
average improvements of up to 15%.
Smaller classes were especially helpful for
children in inner-city schools. A follow-up
study that used the same schoaols, students
and tests has shown that students
previously in small classes demonstrated
statistically significant advantages two years
later over students previously in regular
sized classes. Performance gains ranged
from 11-34%.

Mot explicit in the STAR Project research
are the explanations for why such as
relationship exists. One possible explanation
is that, in addition to more and higher quality
student-teacher interactions possible in a
smaller class, spatial densily and crowding
are also reduced. In a study of younger
children (Loo, 1976), an increased densily
can induce stress in children thereby
increasing aggressive behavior and
distraction in younger children.

Embedding Schools within their
Communities

A broader notion of sustainable schools is
that of the formation of sustainable
communities within which they are
embedded. Here | am being more



speculative, but based on principles of
sustainable community design. We know
that small schools benefit students socially
and academically, while smaller school
buildings consume less energy. Additionally,
the benefits of smaller neighborhood
schools - serving as true community
centers - offer a plethora of opportunities.
The use of school facilities can be shared
with a variety of community organizations
fostering meaningful inter-organizational
partnerships. Facilities that are close to the
neighborhoods of the children they serve
provide could opportunities for children o
walk and bike with the added public health
benefit of increasing their physical activity,
rather than relying on more costly modes of
transportation. Finally, schoaol facilities that
act as true community centers could serve
the broader societal goals of providing the
setting for meaningful civic participation and
engagement al the local level.

Building Condition, Building Life-Cycle
and Facility Management

Although we have been talking about critical
public policy issues that must effect a
change in how we conceive and design
school buildings from now into the 21st
century, when we think of sustainability, we
must think long-term - we must think about
the building life-cycle. A well-designed
sustainable school building will certainly get
us out of the starting blocks on a better
footing, but a well-managed school building
will ultimately be the true test of our
sustainable design principles

The good proxy measure of the quality of
facility management is that of building
condition. School buildings deteriorate with
age and since a building’s age is a factor in
building deterioration, the condition of clder
buildings depends to a large extent on the
adequacy of maintenance and operations. A
1891 correlational study of building condition
and student achievement in the Washington
D.C. Schools, found that educational
building conditions were hampering studenl
performance, and estimated that improved
facilities could lead fo a 5.5% to 11%
improvement on standardized tesis
(Edwards, 1891).

In a study this researcher conducted a few
years ago assessing environmental quality
in five Baltimare City public elementary
schools, a simple correlation was found
between the number of high-priority



depression have been treated successiully
merely by increasing the bright, white light in
a person's environment (Rovner, 1682).

In a typical study (Kleiber, 1873) testing
differences between full-spectrum lighting
and cool white fluorescent lighting
commeonly used in institutional settings, it
was found that physiological measures
indicated that most subjects showed less
fatigue after a study session in natural light
than in a traditionally illuminated
instructional environment.

Many students had better achievement
when they were tested in classrooms with
85 or more footcandles of light, in contrast
with their scores in a classroom with fewer
than 65 footcandles environment; others
achieved less well (Mayron, et al, 1974).

Individual learning styles often can mask
attempts to link performance to lighting
levels. One study investigated performance
based on predetermining student lighting
level preferences. Students were tested for
reading speed and accuracy on a reading
test in an extremely bright and then in an
extremely dim instructional setting. Scores
an both reading speed and accuracy were
significantly higher when the illuminated
instructional envirenment matched the
student's diagnosed leamning style
preference for light (Dunn, Dunn & Price,
1979).

From these studies we can conclude that
teachers must be able to provide a
combination and variety of well-lit and dimly-
lit envirenments for reading within a
classroom. Children should be encouraged
to sit where they feel most comfortable, and
teachers should experiment with placing
restless students into softly lit sections and
reversing that procedure for listless,
unresponsive students (Dunn et al., 1985)

Under improved lighting conditions, using
full-spectrum fluorescent tubes can show
dramatic improvement in some children's
behavior in the classroom (Ott, 1976). In
one study, children were placed in four first-
grade windowless classrooms, two with
standard cool-white fluorescent tubes and
fixtures and two with full-spectrum
fluorescent tubes more closely duplicating
natural daylight. Students in standard
lighting were observed fidgeting to an
extreme degree, leaping from their seats,
flailing their arms, and paying little attention
to their teachers, while the students in the
full-spectrum lit classrooms settled down



more quickly and payed more attention to
their teachers. The two classrooms with
standard white light were then replaced with
full-spectrum as well. Subsequent
observation found that students’ behavior
appeared calmer and more interested in
their work, The results of this study were
used by the researcher to indicate that
hyperactivity is partly due to a radiation
stress condition and that supplying that part
of the visible spectrum lacking in standard
artificial light sources may have some
impact on relieving that condition.

Reduction of Noise Through the Proper
Location and Siting of Schools

It is well accepted in the scientific
community that prolonged exposure to high-
intensity noise in community or work
settings is often harmful to the health and
behavior of large segments of the exposed
populations. Noise in the leaming
environment can originate from within as
well as outside the school building. Both
forms of noise can have major affects on
student behavior and in some cases
achievement.

A review of 2 senes of studies in the United
States between 1980 and 1986 concluded
there are significant increases in blood
pressure associated with schools being near
noisy urban streets (Evans, Kliewer &
Martin, 1991). Other findings related to
location include German and Russian
studies (Berglund & Lindvall, 1986) again
indicating increased systolic and diastolic
blood pressure in middle school children in
schools close to noisy urban streets, and
abnormally high blood pressure in children
residing around airports.

Exposure to traffic noise at elementary
schools also has been associated with
deficits in mental concentration, making
more errors on difficult tasks, and greater
likelihood of giving up on tasks before the
time allocated has expired.

Furthermore, another study conducted in
Los Angeles (Cohen, Evans, Stokols &
Krantz, 1986) found blood pressure does
not habituate or decline with continued noise
exposure over time; that is, children don’t
get used to noise.

In effect, then, the location of schoals is of
critical importance if they are to be



environmental concerns expressed by
teachers and the change in the percentage
of student academic improvement during a
two-year period (Lackney, 1986). The mast
likely explanations for this correlation may
be due to concerns aver physical comfort
and health and classroom adaptability, both
characteristics of a sustainable school. This
study is only suggestive, based on self-
reports of teachers, and cannot be
generalized beyond the sample, however, it
does suggest that we pay more attention to
building life-cycle issues when talking about
sustainable schools.

In summary, all the physical factors | have
menticned - full-spectrum and natural
lighting, the reduction and control of noise,
the location and siting of schools, aptimal
thermal conditions, and school size and
class size, as well as building condition -
can have a mediating effect on a variety of
variables known to have a link to student
achievement; time-on-task, student-teacher
interactions, classrcom interruptions and
student participation,

In addition, the quality of the learning
environment is known to affect teacher
behavior and teacher attitudes towards
continuing to teach (Johnson, 1980},
something we have not been able to touch
upon here, which can have an additional
mediating effect on student behavior and
attitudes,

To conclude, the evidence is overwhelming
that school buildings are of critical
importance to the teaching and learning
process. It is my belief that the application of
sustainable design principles discussed in
this briefing, if applied early in the schoal
design process will most certainly have a
positive influence on the bottom-line
indicators of quality in education into the
next century.
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