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ABSTRACT : S

_Although the physical environment of schools Seems to

affect the attitude and behavior of students and teachers, there is
little scientific proof to support this belief. Two substantial
studies have attempted to synthesize available research on the topic.
First, an effort by Carol Weinstein has gathered significant data
concerning spatial beh: vior and the effect of student density oa  _
student attitudes, yet no consistent evidence existed regarding tlc
impact of the environment on student achievement. In_a second study

by Carroll McGuffey, the only conclusive research involved the
relationship of crowding, the age of the school building, and the

visual, acoustical; and thermal environment to student behavior and

learning-activities. Foreknowledge of the effec: of the environment

on individuals is possible through the research of certain variables,

but the deficiency of research renders generalization difficult.

Consequently, more research must be done; more research must be .

synthesized; special designs should be developed to produce useful

results; variables should be _controlled and isolated; and limits on

the comparison of studies should be compensated. A more quantitative

strategy to synthesize research results is meta-analysis. The
concentration of this technique on individual variables allows
researchers to address areas needing further research. Included are

seven references. (RG)
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Conventional wisdom in the area of educational facility

pianniﬁg and désign seems to indicate that the physical
environment does 1ndeed have an effect upon the behavxor,
achievement and performance of the students and teachers who
occupy these spaces This seems to be a universal belief among
those 1nd1v1duals who work in try1ng to house educat1ona1 programs
and students. Yet so often this bellef or feeiing cannot be
emp1r1cai1y demonstrated by those who hold to 1t nor can they
document research to that effect; but; of course, that does not
h1nder people from adherIng to the bellef

Some 26 years ago Benjamin Handler reflected this view when
he stated that there is a great deal of foik-lore but very little
sc1ent1f1cally grounded knowiedge about the effect bu11d1ngs haVé
upon the people who occupy them (p 13). This remark was made at
the time theé Educational Fac1lity Laboratory of New York embarked
upon an ambitious research program that engaged researchers from
heaith phys:ology, educatlon, meteorology, human englneerlng and
other branches of psychoiogy to determine the effect a school
building has upon student's achievement and behavior. Even with
such a grand scale effort at researching the effect of the
buiiding upon thé occupant eleven years 1ater in 1971 Robert

the proposltlon that there is such a relatlonshlp (p 278). 1In

the fifteen years since that statement there has been considerable




still not to be found and it seems that the field of educational
facility planning and design has come full circle to that point
in time 26 years a§o because even today we can observe that there
is more folk-lore than empiricai evidence to be found in planning

and designing school facilities:

ece Research Reviews

In the last few years there has been two substantial efforts
to br1ng together and syntheslze the available reséarch findings
regarding the relatlonshlp between the physicai env1ronment and
the 1earn1ng act1V1t1es and att1tudes of students'
The first effort was a rather monumental study done by Carol

Resqu;h of

Weinstein and reported in the R

;1979; She rev1ewed and reported on studies deailng w1th the

re1at1onsh1p of the physlcal environment and selected var1ables.
The major categoxles of her work were: specific énvironmental
variablés such : as seatlng pos1t1on, classroom design and fzrnltur
arrangement denslty and crowdlng, prlvacy, nolse, windowless
ciassrooms, ecologlcal stud1es of spatlai behav1or, and studies
of open spaceé in schools:

She reported that in sbite of the iargé Body of éégéA#éﬁ on
proof" does no=* ex1st as yet on that relatlonshlp But the role

of the schooi fac111ty on the educational process is beglnnlng to

be better defIned but much more research needs to take place to
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bring this relationshi§ into focus: There is little evidenceé to
suggest that the conventlonal classroom has any substant1a1

pos1t1ve effect upon student achievement. In addition, when the

effect of such variables as furniture affaﬁaéaéﬁff aesthetlc
éppééi and the presence or absence of windows are compared,
differences in achievement are not significant. Weinsteln also
reported that:

Eikey;se, short term exposure to,typlcal school noise appears
to have no effect on performance, . and laboratory

investigations of the density-performance relatlonship are

inconclusive,  The_ only physical variable which has been

linked to dlfferences in school achievement is seating

location and even here the data are somewhat inconsistent.
(p. 598)

There is* however, more evidence that thee classroom environment

has an effect upon behav1ors and att1tudes not assoclated with
achievement. ngh levels of student denslty in the classroom have
resulted in dissatlsfactlon, decreased social 1nteract1on and
1ncreased aggresslon wherea the "soft" classrooms have resulted
in better attendance on the part of the student, greater
partlcipatlon and more posltlve attitudes toward peers and adults
in the school Also by rev1ew1ng the des1gn of the classroom
space,; researchers have been able to 1dent1fy changes in student's
spatlal behav1or, increased 1nteract1on with materlals, decreased
1nterruptlons and more substantive questioning (Ibid).

The second effort to compilé research findings was containéd

in the chapter completed by Carroll McGuffey and published in

Walbert'

237). 1In this chapter, McGuffey surveyed the field of research
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effect upon students. He reviewed research on the thermail,
visuxl, aesthetic and acoustical environments as well as spatial
and furniture requirements and condition of the structure.

Accordlng to McGuffey, research deallng with school bulldlng
aéé; thermai v1sua1 acoust1ca1 env1ronment and crowdlng was
considered to have a significant relationship with learning
activities and student behavior: But research on the éffect of
w1ndows condxtxon of the fac111ty, site size ef epeﬁ gﬁaaé Either

number of studies to report fiﬁ&iﬁas’

ﬁcéuffey cites 88 separate studles in his review of research
in the physxcai env:ronment. In a further dxscuss:on of the topic
éééaﬁééﬁyiﬁg the Chapter by McGuffey, ©'Fallon and Young 11sted
and reviewed an addltlonal nine studies (Ibid). We1nste1n
included 141 studies plus 21 additional references which were
paper presentations of research efforts in her chapter
presentat:on (p 610) A total of 238 research studies plus 21
papers were documented in the two chapters In this number of
studles, theére were only six that were cited by two or more
authors--an overlap of less than 3/ of the studles--whlch means
that 232 separate research studxes were cited by these reviewers.

What d1d tnese researchérs flnd after rev1ew1ng all of these
studies? One would think that a great deal of hard data would be

avéiiééié to the school facilities pianner and deslqner Even

with this large number of research studies it is difficult to



determine any definite line of findingé McGuffey used 15

éété&éfiéé Sf variables to report the research yet the number of

studies (p 288). For instance, underground facilities and
windowless facilities were two such categorles each category had
only one study c1ted ObV1ously, there is insuff1c1ent research
here to state any conc1u51ons or to generalize beyond the spec1f1c

studies; The dearth of research flndlngs in other categorles such

human behav1or It is possible to evaiuate certaln aspects of the
environment in a ratber piece-meal manner by using ressarch
results from various disciplines or research efforts. For
example, it is possible to detsrmine the effects of various colors
on behavior of students. So it wouid seem possible; for example,
to evaluate the effects of a blue colored room or a red colorsd
room upon the émbtibﬁéi Sf Béﬁéﬁiaiéi life of a étudént éﬁa in éé
the pupil; Red, orange, purple and biack coiors accordlng to

ex15t1ng research flndings, have a certaln effect upon the

shades. In this context it is possible to know before hand the
effect of the environment--at least with very selected

variables--upon the individual, therefore, these research findings



héed to be utilized by the educators, architects, and ehéiheers
in the planning and design stage and not after the fact,
Therefore, school piéﬁﬁers and designers should specify colors
that fit into the desired type of environment deemed necessary for
the student to grow and learn. This means that a careful
coordination must be established between the designer and the user
of the spét:é; whéevér éﬁit fﬁa&i be, so i:hat at iééet fof thésé
choice can be made before the environment is actually constructed.
This same process can be in operation for other seghents of
the environment for which research findings are évéiiééié; The

d:fflculty w1th this is that too often there is 1nsuff1c1ent

With the recent emphasts upon the quallty of education of

students that have been brought to the attentlon of the Unlted

States as a whole through the various natlonai commIttees and

commlsslons; it Would seem to follow that there could well be an
1ncreased 1nterest in exam:ning the locatlon of the learnlng
process and the reiatlonsth between student achlevement/behav-or
and the physlcal env1ronment Perhaps these national reports on
the status of educatlon in the United States in the 1980" w1ll

physical environment in which the process takes plééé.



There have been an increasing amount of experiments and
studies done in this area of investigation, but the greatest bulk
has been done only in the last decade. cértainiy there needs to
be more research done and a greater effort shown to gain
understanding on a broader scale through combined efforts at
synthesizing research. Further, there will need to be & RatiEiiE
of the réséarch efsorts to systematlcally 1nvestlgate the effect
of the physlcai env1ronment This maturing will mean that
researchers will need to mount efforts to overcome some of the
problems that are 1nherent with the research area. The
relationship between the physical environment and student behavior
and achievement is so very complex that special &esiéﬁs will need
to be &eVeioped to produce useable resuits. But also the
methodnlogical problems of trying to isolate and control the vast
number of variables associated with student achievement and
behavior will have to be attacked with increased vigor and
iﬁsiéht; Further, the f?ct that most of the data gatherlng is a
result of fleld based behavioral observatlons rather than true
experlmentatlons which then limits comparison of studies will have
to be compensated for in order to produce some comparable results.

In addltlon to increased research efforts, another strategy
that needs to be ekbiored in trylng to bring together research
firdings would be to have a meta-analysis of research findings in
the general area of the physical enviromment done. Historically,
research reviews in education have reported the summary of

findings obtained through a perusal of related studies. A



meta-analysis through combing the results of independent
experiments allows for a more quantitative approach to

syntheslzlng results (Glass) Such analys1s is usually conducted
on a group of studles that are related through sharing a common
conceptual hypothe31s or operatlonal definition of Independent or
dependent varlables A méta;ahalyéis allows for two results: (1)
studies exhibiting the found results could have been generated if
no actual relation existed, and (2) the degree of overlap between
e&periﬁental groups (thnsoﬁi et al:): When used to examine
survey studies from a spec1f1c research area, meta analysls
procedures ailow both a characterlzatlon of the tendencles of the
research as well as conflrmatlon about the magnltude of any
dlfferencés among condltions;

éecause of the number of varlables that are included in
consxderlng the normal physical environment of the school
buxldlng, 1t would be necessary to compiete a meta-analys1s on the
research that deals with Just one general area or variable such
as: llght levels and quallty, thermal vlsual and acoustlcal
env1ronment- seatlng, hearlng or privacy These examples serve
to set the parameters of the type of meta-analysls that will need
to be compieteé; When such an analysls is completed the source
of research studies will have to be from the general field of

architecture, engineering, himan factors enéineerlng, ergonomlcs,

psychology, physlology, as well as other areas in the social

sciences. A meta-analysls of research findings will Bfiﬁé

in
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together the research to date and enablée researchers then to
develop a systematlc strategy to address those areas that are in
need of further 1nvest1gat10n

The type of research that will be useful to definitively
describe the type of ciassroom space that is needed by school
children to 5£¢per19 learn mlght follow the example of Kira who
studied the bathroom of a hoﬁse so that he could make desagn
recommendatlons for a more loglcal and functlonal design (Rubln)
He *ntegrated research from several soc1a1 and natural sciences
to form an un1f1ed approach whach covered such areas as anatomy;
physlology, soclology, anthropometry, comfort, safety; aeaﬁsfiés,
llghtlng, ventilation, odor, thermal environment, aesthetics,
materials; and psychology He Stressed that although it wa
necessary to design the various components of the space, it was
also necessary to briﬁg toéétﬁer all elements into an iﬁteéfaté&
packagé.

Research efforts similar to those cited above need to be done
in educatlonal 1nst1tutlons to begln to prov1de for an 1ntegrated
physlcal enVIronment that will posltlvely effect the humans who
are occupylng the space in thelr attempt to teach and learn in an
efficient and effective manner. There is still a need to learn
more about both the effect of various environments on different
people and the effects of differant people on various

environments.
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