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. . - FACTORS AFFECT;NG PERCEPTION OF AND, RESPONSES TO

.. ’ CROWDED CLASSROOM ENVIRONMENTS .

- ' W
g David E. Weldon
Washington University at St Louis . ¢

¢ . ct v \ .t

' The primary ﬁurpose of the research progfam presented here was to
’ )

" examine and detail the factors which affect the perception of and re-
. . ) .

.. ' {
sponses to crowding in educational settings.- The project was inter- *

disciplinary and included aréhitecture, education and urban studies-

A3

as well as psychology. Thus, we attempted to focus a broad rénge of

technicaghand conceptual knowledge‘and,skills on a rather narrow topic

--theqééfects of classroom density on perceptions of crowding and fask

] .
L - . - [
performance, 1/ . -
« s
. . Class size, or density, has long'been:.considered to have a major .

impact on student achievement (Blake, 1954).‘ Larger or more densely

populated classrooms are dssumed to be detrimental to academic perfor-

14
-

mance for a variety of reasons. These include loss of opportunity-
~ . L4 ’ rd

- for individualized inst;uction, increased stress on the teafer leadiﬁé

- »

to a decrease in'efﬁpctive teachdng and increased behavioral péoblems

« in students,yand so on." Recently, increased ¢oncern for the quality \\\\

. of marf's Rhysidai’and social'env;ronmeng and eséeciglly concern for the
' ' effeqts of high po;;lation densit{ or érgwding suggests an additional
reason for liSitfng'class size. - : N \
.Earlrﬁunimal res;arcﬁ#by Calhoun (196%) seemed to indicate the effects
of high densiéy were qniforﬁly negative and could be dévaséating. ﬂpw-’
ever, parallel;research on human populatioﬂs by Schmitt' (1963) and

‘Winsborough (1965) substantially\yoderated those conclusions., It is ‘
’ M . . N

-

\‘1‘ T " ' . . '
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now generally argued by Stagkols (197&)'and others that it is the'feeling
. > ) ‘ i .5

or perception of being crowded that produces the effects known as the
crowding stress syndrome. That is, high:deneity’is a necessary, but

not sufficient condition for perceétion of crowding. Situations pro-

ducing the perception of being crowded in turn act as stressor situ-

. ations, producing the crowding stress syndrome--a term coined by Stokols

. ] « 7

:(1972) to describe the general bweakdown and social disorganizafion

first observed in dramatic detail by Calhoun (1962) .

-

Using the theoretical framework proposed by Stokols, laboratory

efforts aimed at delineating the effects of high density. on human be-
»
havior can be grouped into two research areas, those oriented 'to estab-

lishing the variables which moderate the perception of crowding in

s Y

hﬁgh density environments (e.g., Cohen, Sladen & Bennett, 1975; Desor, -

=3 i E
1972) and those oriented to determining the effects of crowding on

= ' -

human task performance (e.g., Freedqan,-KléVansky & Ehrlich, 1971;

[ 3

Griffit &‘Veitch, 1971; faulus, et al., 1976). The first group of

studies has demonstrated that the perception or feeling of crowding

.

+in a room under ¢onditions of high dénhitx can be substantially re-

duced by increasing the number of room partitions, increasing the dis-
o . < . .
parity of the room's linear dimensions, -and decreasing the number .
' .
of entrances (Desor, 1972); by maintaining aﬁ%omfoutable room tempers-

Vathre (Griffit & Veitch,-1971);’and by increasing the degree of ac-

quaintance and amount of mutial cooperation among the persons in the

+

room (Cohen, at alm, 19755. On the other hand, the findings of the
second group of ﬁtudies are much mqre equivocal With the exception
of the work.pf %aulus rand+his associatds (d g., Paulus, et al., 1976),

immediate behavioral effects due to crowding have nOt been demonstrated




’

-3 -
. v \ : . .
(Freedman, et al., 1971) although negative behavioral aftereffects and

evidence for increased psycliological stress such as anxiety, aggression,
[ . f

and/or asocidl behavior have been noted (e.g., Griffit & Veitch, 1971;
. + q- - .
Sherrod, 1974; and for a comprehensive review, see Lawrence, 1974).

$ In éhmmary, while our knowledge of sthe variables which can alter

L

the perception of crowding is increaéing, the effects of crowding on
: . \

human behavior remains-unclear. This’is especially perplexiné since

t

theftheogy of social facilitation proposed by Zajonc (1965), and backed

5 -

up by a considerable body of research, predicts clear effects on task

performance as a function of“density level. Only the.wﬁrk‘by Pauluse

» . H
and his associates (e.g., Paulus, et &l., 1976) is consistent with the

theory. ‘Tﬁese researchers have found a clear positive relation between

- . ; ~
1é&vel of density and number of errors on a learning task using a finger
maze. T1lhis £finding was especially relevant to the pregent résearcp

since learning constitutes the rafson d'etre of educational settings.

Because prior research was not consistent enough to generate a
single d;sign to study the effects of classroom density, it wéé decided’
that a tb?ge-pronged effort would be the most prodﬁctive in clarify‘inéF
the dénsi?&-performance relationship in the'clgssroom. Accordingly,
out., The firét

/
' 1 ”» . . []
dealt with variables considered potentially relevant in moderating ﬁgr-
. . . S

.

tb%ee separate anq concurrent investigations were carried
. . B

ceptions of crowding in classroom enviromments. The second study'épgci-

fically éxamined,the effects of density on a learning task in three
% * ,

typical educational settings. Laétly,'the effects of class size oh

acadegic_achievement was investigatéd'in a longitudinal field study of .

three local school _districts. . ' ‘

* _ a ,
- S |

»
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N »OR PERCEPTIONS OF CROWDING

a . L
'EFF?F&S OF GROUP AND SITUATIONAL VARIABLES

/ ' David J. Elk‘in‘ ’ D
‘Washington University at St. Louis : l

/

L : ‘
The purpose of this study wag to extend the work of .Desor, (1972) ‘f

I .
and then?-et al., (1975) concerning variables which moderate the per-

ception of'crowding;‘eSpecially those factors prevalent in educational .
i . , . . |. .
settings, Subjects placed modélLfigures in model classrooms until
o

each of the following. levels of crowding was matched: (1) the Q££sity
level was such that maximurh learning could occur (that is, an ideal
FLeal
1earning environment); (2) tﬁe density 1eve1 was such that the addition
of one more figure .would produce‘crowding that is, a crowded learniné
"
environment), and (3) the density level was such that the addition of one

mdre figure would make learning impossible (that is, an intolerable

-

learning enviromment). This manipulation differs sharply from that used

”

by ﬁESor-(1972) and Cohen, et al., (1975)}\nho used only the second
1eVe1<of density instructions described above. Our purpose in tnis .

study was;(l) to obtain a more explicit understanding of what the

=

cencept of "e}owding" neant to our-participants and (2) to egtablish

0}

. L]
¥ perceptual range rather than a single upper limit for this variable.
Si{ additional factors including sex and vocation of subject,
LS
noise fevel, type of educational act@?ity, ceiling hedght and esthetic

quality of the model classroom were manipulated in a completely crossed -

Ed ' . .

\Qesign with repeated measures on tHe last three factors and the level

of krowding manipulatign mentioned apobe. .

§




.
. . ot

Sex and vocation of subject were chosen bgcause’ subjectsV per- -~

.

ceptions of crowding mjjéyell depend on their -perspective. TWe four

-

levels of vocation wére

igh school studentsg, teachers, schpol admin-
L] » . v

. ' - , ) ¥

ist¥ators and educator-théorists. Educator-theorists consisted of

~

/ graduate students and professors in eduycation.. Noise level (high vs.

R .
' low), ceiling height (8' vs. 15'), and esthetic quality (institutional

N

beige with no wall decoration vs. a three-color, coordinated scheme
with wall posters, maps, and potted 'plants) dealt wigh aspects of room

. design; a variable class shown by Desof (1972) to be extremely impor-

A

tant in perceptions of ¢rowding. The factors of ceiling height and
esthetic quality were manipulated by constructing' four model® rooms.

Each room represented an 18 x 24 ft. classroom constructed to a scale
¢

of 1% per foot. The mpdel figures were constructed to the same scale.
"Finally, educational activity was ch#sen because of its relevance. and
also because previous research by Cohen, et al. (1975) indicated a

strong relation between activity type ard perception of crowding. ’
. . 3 ! j

The four levels of educational activity were resource center or library,

discussion group, lecture, and study hall.

\
.

The seven-factor desigh described above contained a total of

768 cells. The repeated measures portion of © the design regui;ed that

each subject complete 48 cells or conditions'k& levels of activity x

v

3 levels of crowding x 2 levels of ceiling height x 2 levels of es-
thetics). étandard precautions 'to reduce fatigue and order effects

were employed, including running each subject over a two day period at

the same time periods each day and using a revolving Latin square to

develop 48 different orders of the 48 conditions. The participants

[
consisteq of 20 high school students, 20 teachers, 20 educator-theorists

o

8

s

.
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and ll school admtnistrdtprs. 'Half jof epch.vocational grpup'gere malee:

\4

. [ .
and half were females. Finally, after p&acihg the model figurea in‘ '

¢ the model élassrooms for a particular condition, each participant com*

p1eted a 20- item questionnaire. "This questionnaire tappgﬁ variables

. which we thougﬁt dight influence model ‘figure placement and also pro-

-

vided some necessary manipulation checks. Parendhetically we.w0uld like -

to acknowledge the help of the 71 anonymous participants for without O
. ) ° L]

~
-

their remarkable and petsistent cooperation, this study would never
- - have been possible, ~ - , . v

Y ‘)
~ ‘ {

. v N ‘o . ; "
¢ . s Results . .

The depe.ndent variable iﬁl this study was the number of n.lodel, ) -

- s
figures actually placed/in each model room under each condition of

’

the degign. The analysjs-of variance on this variable indicated that
N\

o

all six person and situation factors influenced the part}cipants' '
perception of crowding. The seventh factotr, level of crowding, was
also neliable (F(2 110) -= 252 ,96, p €,00001). This was, of course,
an expected result since it was directly manipulated x? instruction.
Its hmportance lies prhmarily in establishing the success of the manip-

-

ulation and also in determining ‘the perceptué//ranges discussed above.

Yy “‘
- Its h@plicationSrare discussed in further detail below.. The main effect
\

for participant vocation was ‘reliable (F(3,55) = 4.55, p £.01), but

’ . -

<
. was embedded in a reliable vocation x level of crowding interaction
. . ¢
(f(6,llO) = 5.80, p£.001), This interaction is shown graphically in

’

’ Figure 1. It is clear from Figure 1 that whileﬁthe,vocations did not
y /. S

4+ differ in their perceptions of what.constitutes an ideal learning

. . ,

’g§:1ronment, they differed substantially in their perceptions of crowded
" and igtolersble.environments. Specifically, students placed the fewest
H - ‘/ .
. 4§ |
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Figure 1.
C—
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o P ' L ¢

"34
.?2 L
30
28 —
26 —
24 —]

© 22

18 —

‘16 — : o .

, ! ' g—,r ID
14 | \/ ©

J
1
i

v .
Teachcr§ Adminis-
trators-

Educator-
Theorists

- Students

-

. VOCATION-

-

Graphlc representatlon of the vocation by crowdlng

interaction on the nymber of Yigures placed in the
room (ID = ideal, CR = crowded IN = _intolerable).

’

~. - , Y]

g

/s




[ N

- ¢ [ 4 ™~ . Y ) ] ’ s
- . - e - 4 - . N

- . N N’ L . ¢ . . )

‘ . M . 4 . - ’ \—‘

: ) 5 .
figures{/in ci'pwded and intolerable conditions while, school administrators
placed the most.

L S . .
* their plagcement of model figures (see Figure 1).

Teacher"s and educatot-theorists were interme'digj in

‘'The interaétion sttoqgly

implies that as vocational petsppctive shifts, ftom educational usersw .

to providers, egonomic ‘factors play an increasing role in the ‘judgment

Allvcan%'agree', ‘however, on what pomtitﬁtes
’ . . '

an ideal'ﬁironment, Tt is impportant to note that this interastion

o . ' . I . »

of crowded conditionst

* 1 } .
clearly establishes-the need toassess-multiplé levels of crowding in
. ’ . ‘L. - L '
research' of this“t¥pe. Had we chosen, to hmeasure only the second -level -

of crowdlng as in previous research, we would have‘een lead to the .

' .

erroneous conclusion that perception of croﬁ/ng varies’ with vocational

tent with Our data. -,

. 7’

petspéctive, an implication only partially’consi
" A main effect for activity type was also highly re‘Iiable (F(3 165)

= 69.58, p<. 0'001) Again, however, this effect qu em‘bedded ig a’

reliable actiYity type x level of crowding intetaction (F(6 330) =

10.83, b( 001)." This interaction is shown graphically in Figure 2

below. Asg be.fore, the crowded angd intolerable conditions are virtuall);

14

- . ‘ ) 2

. parallel across a.ctivity type (see Figure 2). ' The sourcé of the in=- <

teraction therefore stems from the differential placement of figures
. T ' . (JRRS -
in the ideal conditions as compared tp crowded anhd intolerable con-

, * #

ditions.. As can be sien from’ Figure 2, there s a greater decline in

number ofoigures fr

resource center to disgission activities and &'
slower rise from discussion|to lecture hall and study hall actiw.litie\s

=

for the. ideal’.conditions as ¢

- " [

pared to the crowded anoqntolerable

~“conditions. Mhre .importantly, however 7 the main eff;ct for activity

type is present in all three levels o Ag Figure 2 suggests,

rowding.,

L ]
a tlear distfnction was made by all partigipants between resource centers °
' . " . R ? ] [ ]
. ‘ “ o

rd . i: . . .‘;
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and discussion groups om the bne hand and lecture ahd study halls on,

. ' ‘ ’ 13

the other. ‘ﬁubstantially more figures were placed in the latter two
</

conditions than in the former. Analysis of the 20=item questipnnaire

-

indicated that resource centers and. discussion groﬁps were perceived

uas having a higher degree of personal contact, a lower amount of for- - -

mality, a higher noise level, and a greater amount/ of
L

were the ‘lecture and study hall activities. In addjtto sures

of interpersonal contact werée éonsidered more importaiit fn~the parti-

.cipants“ judgments of the former two'activities than in thevlstter.
» That is, a perceived decrease in interaction level appeared to be
B responsible for fhe greater number of figures placed iﬁ‘the fﬁoture

and stpdy hall activities, a finding in direc //fconflict with the

‘findings of Cohen, et al. (1975), who foundlégat more figures could be ,

pLaced—in rooms haying a greater, interaction levels. This*contradiction.

R | » A

> -

14

betweén the two studies is resolvable if we assume that the type of

.

interaction (cooperanive vs. competibive) substantially mdlerates in-

teraction level _In Cohen, et dl. (1975), the figures were described as

socializing or ag engaged in mutually cooperative activities.m School

environments, as represented in- the present study, may represent com=,

petition f%r teﬁpher attention and/or time .(especially in discussion‘h

) grOups) or other resources (especially'in a resource center’ or libravy5

That is; the presergt study suggests that if increased interaction . :& )

P
implies ianeaSed competition for tesources, then perception of crowding

. il

/-aiso %Pcreases; an outcome consistent with the model pr0posed by

Stokols (1972) On the other hand~ if increased interaction implies

increased cooperation, then perception of crowding decreaseg as vds ’
4 . ' ..

demonstrated by Cohen, et al. (1975). S ' >
‘ -47‘? ’ ’

\ ’ M
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) . . ' -6 -

Main effects for the room design variables (ceiling height, esthetic

quality, and noise level) were not rebiable but did interact With level~

- of crowdfhgxor sexvof subject.‘ Ceiling height interacted with leveL

~ ! -

W
. of crowding-(F(Z,llp) ='4.84, pc(.Ol). This ipteraction is depicted
. - . , 4. . .

(8 vs. 15 feet). Qﬂé’possible explanation is that the participants
|

* as moderately in\hrtant in determining the number of’figures placed.

graphically in Figufe 3-.-below. As Figure 3 suggests; more figures were
b S

. o ' ' Ny
placed in'the model rooms with high ceilings than those with low ceilings

3

v

except in the intolerable learning environments where differential

..
pv(

figure placement did not occu;.; Apparently, an intolerable learning

[4
situation is intolerable whether‘the ceiling is eight or fifteen feet

high. . T R .

»
-

. However, the most striking aspect ef Figure 3 was not the statis-
- - - ’ . ' -

- tical reliability of the interaction, but rather-the disappointingly

/ M

*small difference in number of figures placed in the two-levels of ceiling

height given the objective size of the ceiling height manipulation

. : w
- /
failed to apprehend the objective difference in ceiling height or at-

Q

the rooms. This explanation was directly disconfirmed by, the relev/pS;.

ﬁtﬁfﬁ/gaid very little attention to it when placing model figures in

lmanipulation check in the questionnaire. That is, participants saw

- the high ceilipg as much higher than the low ceiling across i;I conf

dibions (F(2,110) = 7.06, p £.001). They also regarded ceiling height

Furthermore, participants reported a reliable decrease in perceivedﬁ
interpersonal distance in the rooms with low ceilings as compared to .
rooms with high ceilings; a finding which supports and proyides a

) .
potent explanation for the pattern in Figure 3. That is, more figures

4

could be placed in rooms with high ceilings because ‘eqiivalent per-

re
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N
\iroom dimensions (spaciousneds of the ro.m) shoyld pennit greater u‘\ .

k=) . N _. At .

-7 - v , A

-

3 B . . / ..
ceptions of interpérsonatl distance in the two‘levels,of eeiling height

has,ihe figures closer together physically in the high ceiling con-
\\

‘ions. . T o : i .‘ﬁ»

A The above interpretation coupled. v_aith the findings of Desor (1972)
suggests an explanation for the"srelatively small differences in means

" graphed in Figure .3 that hasmmport‘ant and far-reaching implications
for room design. Pesor found that the linear disparity ofga roam's
dimensi'ons substantially affects perceptiOn of crowd?dg. Specifically,
she fournd that more figures ::ould Le placed in a rectang,llar room
'S\t'ligh' linear disparity of dimensyi,ens)v than’in a square room (low linear
disparity). Her menipulation invélved only two dimensions--the length

" . .

and width of the- room, In our study, 'these dimensions were held con-

stant, and thé third dimension (ceiling height) was varied Thus, .

. while our manipulation increased perceived interpersona'l distance with
increased height, it simultaneously affected perceived linear disparity.

‘ That is, the higher ceiling made the rooms look more cubical in a -
- B h \

) sense, decreasing the perceivedoverall gpaciousness of the room,

This assertion'has*at least, two implications. First of all, there is ¢

quite probably fo simple relatiqxfship between ceiling height’ and per-

: " .~ .
ceptions of being crowded Secondly, the above implies that any room

*design variable that will serve to enhance perceived linear disparity

density without i:creasing che/gerception of being crowded, M 4
Both noise level and esthetic quality of the room interacted'reli- )

-ably with sex of the participant» (F(1,55) =6, 96, p<.05) and F(1,55) = *

-4.21, p& .05; ‘respectively). Figures 4'and- S.below depict the sex x , » .’j ”

noise level and gex x esthetic quality interactions, respectively. )
\\

¢ - . N ' ) N
[} \0 , . /
. - - > LY -~

+ 4y




\‘-//,/ as level of crowding increased under conditions of high noise level
. .

LS ’ _-8‘_‘ ¢

. . ?
- LI ’
- .

The sex x noise levellinteraction (see Figure 4) was initially very
" perplexing since our original intent in manipulating thi{s variable

was to have it reflect the acoustical properties of the Toom. HoweVer,

. ~

. ©  to avoid demand characteristics, this factot was manipulatéd as a be-

A

‘tween subject variable and no referente either to the source of the

~

noise level or even to its presence was made in the instructions to the

a

- )

parficipants. Hence, attributions to its cause and interpretation of

its effects were,lefg up to}the subject.. . | ;
Surprisingly a rather étraightforwatd explahation of the pattern

re 4 was'progiged by the oarticipants; responses to the questiio: -

~A reliabie sex x noise level x level of crowding interaction

110) = 4,47, p&£.0l) occurred for a question tapping the degree of

nterpersonal contact between figures in the room. The means in this

interaction indicated that males saw increased interpersonal contact
-+ N

and decreased interpersonal contact as level of crowding- increased under . o
’ r b

conditions of low noise level. Females showed no such pattern. Tnis

suggedts- that the males saw noise as a function of thé number of beople‘

in the room and their degree of intefpersonal contact. That is, the A )
e . .}

. noisier the room, the mot‘people that must be interaccing. It follows \ .
that males were attribitirig noise levelJt}‘the peOple in the room (a CT .

.

P} .
personal attribution) and under that assumptéon placed more people in T

. * 3

the noisier rooms. while we have no direct evidence, it seems.reasonable

»

1

to assume that females, on the gthe’r hand, were attributing tI}noise .

P level to room acoustics (an environmental attribution). Hence, the pattern

of the female means (more figures placed in low'noise_condifions) is

more consistent with the original intent of the‘noise level manipulation. =~
] N —

.

| - . s . | .1'7
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Nevertheless, the differential source of attribut‘!on as' a ‘function

.

* of sex which produced. the intetraction is highly intr‘iguing and deserves

further investigation.‘ For example‘ould male and female‘reactions

tora noisy euvironment be different" M!ght not fe.mnala.s -8imply withdraw
from’ the epvironmegt assuming it, .was.an .Enviuonmental problem while -
. Ll
males would attempt to redu)ce the noise_ by‘reducing the:degree of ine.
‘ \%e.rpere,:on'al con'tact.l Ij;; :j_-s. ah Ni;nte.‘rest_ing“grgblem'-thalt. des.erve‘s‘ further,
. . HPE Vo W P LI LY

.. research; ‘ .. N L. I N Lo,

‘ * > \ . /e N » 3 - .’ X ’ . . -

. SN " .

. The sex x e'sq\etic quall‘ty 1nﬁerac.tion\pré§ents an entirely different . o \}
« probiem (see Figure c’i) Analysis of questionnaire ?responses indicated R

-

S

.
"

that pa,tticipantSe peroeived the high e&hetic condition as m color-
' ¥

ful and as having more , fu.rni‘ure, pos:térs, potted plants, etc., but they
.. - .
dso reported being mu,ch less- familiar».with this \:ondi'tion than Uith

a v e

" the low esthetic cond’it’foit ’No pther qhes-tionn,air’e Tespedsos showed

\relia‘ble differences fo‘r t'his varia.ble. Hence, we knqw fhe ,manipulation

was successful-' but‘ e do not‘ knqw why the pattern in Eigure 5 appearSf
as. it does. dne is temptecf to.,ﬁrgue« that ma,les p'laceﬁ more figures in,

Ty, ,-"' - _l- . 5 L, «
highlsthetic condi’tions 'because these» rootns appeéred to be wamer and .

more inviting. But if this is the casle, why ﬁid. the femiles reverse '

’
oo ,

the pattern'7 Perhaps, they wete responaing to the arbusal prOpetties L

of tﬁe esthetic quality manipul;tion. '-Certainly, most people would

aagreg that the high esthetic cOnditions are more arouSing_ Sinee

- -

participants were Very unfamili-ar with tlt/iiigl} esthetic condytion, ©

it is. plausible, but highly spe,culative, that males selected a different
. - . B ot f l"’

set of. cues than-the females did and consequently- arrived at opposite

s 7! .
conclus'ions. Clearly adc{itional research is needed. One final poin&

needs: to be,made. This study manipulated only two levels of e‘sthetic

¥ : . ‘ '
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quality, 0bvi9)sly, many other variables contribute. to a room's esthetic

»
1

A duality/than the ones we chose. Esthetic quality of a/}oomland its
ﬁnpac&.on perceptidns of crowding remains a completely unknown quantity,

desperately in need of additional research. .

\

P

) | of crowding manipulation. As noted above, these ranges were, in part,
/ ’ . .

.a function of vucation.' However, it seemed desirable to us to focus \,<
on the user-qerived set of ranges (i.e., the student segment of our «
sample) forbobvious reasons. The perceptual ranges deriyed from this
+study (holding the room design variables constant) are as follows: -

//,< . (1) resource center or library‘(52-31 sq.ft./pupil) ] -

(2) discussin group (25-43 sq.ft./pupil). '
(3) ‘lecﬁure hall (17-27 sq.ft./pupil) .
(4) study hall (18-29 sq.ft./pupil). ‘ ‘

The abovelranges are expressed in'square feet per pupil in urder uo

N ~

. make them independent of the room size used ifh this stud&.‘ It might;
_ be aréued with some métit‘that the upper bound on these ranges is
A S : : i '
: / unnecessary since it is ridiculous to grgue that there should be a

—
.

minimum number of students in a classroom. In fact, this is exuctly
] - — *

. ' what we shall assert later. However, an adequate defense musLth

. ' prese tatifn of,the,reméining two studies.

f ) o~ “ 7
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EFFECTS OF DENSITY, MOTIVATION, AND LFEARNING

P

-

-, SITUATION ON CLASSROOM ACHIEVEMENT

-

John 'H. Loewy 2 '
Washington University at §E. Louis :

As noted in the introduction, with the exception of the work of

<

M . 4
Paulus and his associates (e.g., Paulus| et aL., 1976), dttempts,to
>
document a relationship between density and immediate task petformance

have been markedly unsuccessg;l (e.g., Freedman, et al., 1971; Fteedman,
et al., 1972; Sherrod, 1974, see Lawrence, 1974, and Stokols, 1972

for systematic reviews'of this issue). Hence, the pt‘Eent study was
considered crucial to our investigation of the‘claés size-achievement

e /

One effect of increased density may be an increase in argusal.
- . e s

relation.

Studies- of the effects-of gfoup $ize ¢that is, density'or crowding)
may actually be studying'the effects of arousgl on the dependeﬁt vari-
able of inte¥est. Zajonc (19653, in his-theory of social facilitation,

argues that the mere,presence of others increases arousal which in turn
3

increases performance on simple or well-learned tasks.:g
/

v

Conversely,

arousal leads to, a decrement in task performance if’ the task is complex

or requires the acquisition of new skills.? %"thg above is relevapt

to studies manipulating dengity,, then high density should facilitate
> i ’

performance on well-learned tasks and inhibit successful perfdrmance

on tasks requiring the ‘acquisition of new responses. -~

. ]
. In educational settings, however, the tasks presefited to students

* v ‘
can ;r,ely be described as requiring the use of well-learned skills

t
only or the ‘acquisition of new respohses only. Most tasks in these

’ -7

4

L
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] settings are quite’complex-and require that the student learn new re-

. -sponses and, in so doing, make use of previoﬁsly-learned skills. For -

example, supposé an English teacher wighes to introduce hgr students to

a classie piece of literature such as a short novel. The task as pre- .
. sented to the student—iﬁ\&gﬁ;g@d the novel, discuss its meaning in class,

and take a test pertaining to the story. Clearly, this task requires

previously-learned skills such as reading spked, reading comprehension,

memorization techniques, etc. However, it also requires the acquisition’

-

of new knowledge and fhe integration of that -knowledge in an organized,

w

retrievable form.

In situations like the above, the relationship between arousal

(as measured by density) and task performance (in this case, student
. [}
achievement) may be quite complex anﬂ’ﬁot at all easy to predict on an

a griori basis. This may explain why prdvious research on crowding and

performance has falled to show a consistént relationship (see, for, ~/

N
example, Freedmaﬁ, et et al., 1971; Kutner, 1973 Sherrod, 1974; Stokols,

’

et al., 1973; Paulus, et al., 1976). It is our positionsthat for tasks
requiring both usage of prior-learned skills and aéquisition of new

knoﬁledgé, i#e effect of denéity on perfofmance is as follows: Under
* b
. conditiong of low arousal, acquisition,of new material is facildtated,

but the use of prior skills such as (eading spéed and comggehension is
not and the individual's rate of acquisition'is slower (though what

is learned may be extremely well-learned). Under moderate levels of
!
arousal, use of prior skills is facilitated (reading speed and com-

prehension may be vastly increased; for'example) and the ac \g%fion

1

and organization of the new\gaferial may be only slightly' paire&“—"**

Finally, under high levels of arousal, use of prior skills maximally

- - i ‘)
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" experiment was square (12' x 12'), had three separate entrances, and

",
.

.

facilitated, but the acquisitioﬁ and organization of the new materia} .

(responséé) may be totally blocked, resulting in a corfesponding de-

-cline in task performance. Although we cannot be sure tH%s actually

bccurs&'there is amecdotal evidence that something similar may be oc~-

I3

curring. Fyrthermore, there is empirical support for the'curvilinear
: . » . '

.

relationship in research on test anxiety and achievement (Spielberger,

1966).
’ . , .
In the present study, two manipulations of arousal were achieved.

The major manipﬁlation was classroom density which was achieved by

(

varying group size in a classroom of fixed dimensions. Of three possible

methods of varying density (group size or social density, room siiga

or spatial density, and degree of interpersonal‘distance or proximity),

; . §
group size appears to produce the most powerful .effects (cf., Lawrence, ,

s - v ' .

'l974; Paulus, et al.,_1976; Stokols, 1972). The classroom used for the

N

[}
was air-conditioned at a constant 72°. The room was deliberately chosen
< ’ . + ', .
tions of crowding (cf., Desor, 1973 while avoiding - \

4

possible confounds due to temperature fluctuation (cf., Griffit & Veitch,

-

1971). Thé high‘densfty.conditions contgined’16 subjects per group

while the -low density conditions contained eight subjects per group;

' -
This translates into 9" sq. ft. and 18 sq. ft. per subject, respectively.

Given the findiﬂ%s of the first study regarding perceptual ranges, the
levels of density used in this study present real problems with regard

to the-participants',perceptions of being crowded. The reader is re-

® . P
minded that the results of the perception study were unavailable at the

[} - f

.time the prgsent study was designed. More will be'paid concerning . -

]
-

this problem whgn the results are presented below.




~

~ %

A second manipulation of arousal was achieved by motivational

R

- instructions to the participants. This was done for two reasoﬁs:
(1) }o study its effects and (2) to provide at least hakﬁrxhe‘subjects

£ .

‘'witll some incentive to do well on the taék’..ﬁ The manipulation was D

>

.achieved by ihforming half the subjecfé at the beginning of the ex- )
peritiental session that a test ¥ould be given at the end of the session.
and that they co&ld earn extra money éor doing well. The o;her half R
of ‘the subjects we;e not informed of the test or bonus until just prior
to its administfation. ' .
Thearesé;reh literature suggests that both the amount and type pl

. intergéiion in a situation affect the perception of crowding (Desor,
19]2;'Cohen,‘g£_gi., 1975; see also’ Elkin, %9f$, as reported above) .
Thus it may beiﬁhat task berfqrmance will vary ;ith learning situations
in complex ways. If peroeption.of crowding produces high arouéal and
if it also var}eé with iearniﬁé'situation, then we should eipect that,
the saffie density levei will produce differential effects on éask per-
formance depending on the type of léarning gituation. The effect of
learning situation was studied by, ;;cluding three very common educat ional
agtivities: independent study gésubs, lecture groups and discussion
groups. .

In addition to the above ‘manipulatioms, 17 &emog?éphic and ,per-

= sgonality variables were ;gséssed for each participant. As suggested
by Stokols (1972), pers;nar;and demoéraphic attributes may-interaot
witﬁ envirommental yariables t; affect perceptions of crowding. If
this\is 80, then we might expect differential taék perfoF?ancelés a fUnc;

tion of these variables. The personality variables assessed fn the present .

study were as follows{. kl) The first six subscales of Shostrom's Personal

IS

26 :




T questionsgire was developed and given to all participants immediately

-’

‘ (f“‘?ﬂ

)

o

4

L/

Orientation Inventory (time campetence, time iniﬁmpetence, oth®r-oriented.
r e , , S
Values, inner-oriented values, self-actualized values, and existentiality)”fs’ .

i d

(2) the six subscales, of Wrightsman s Phil%xophies of+ Human Nature

Sca1e (trustworthiness, rationalism, altruism, independence, cqmplexity,

.

f’Control

. . ' v . : : : -~ '
Scale, and (4) the "trait" subscale- of Spielberger's State-Trajt Anxiety

and variability), (3) Rotter's Internal-External Locus o

. Ed

3

Scale. The demographic variaples assessed were.the participiﬁt's race,

.Q
Finally, hecause successful manipulation of the density and moti-

<

5

and socioeconomic'status, oo

-~

+ vation variables was considered so crueial to interpreting the'results

and because prior research has béen so inconsistent, a subjective

»
__prior to the exam to check on subjective‘xespOnses to_these two manip—

4 . B
The subjective questionnaire consisted of a'set of semantic

ulations.
) — . ~
differential ,sedles measuring arousal, anxiety, frustration, effeftiveness'

of .the educanional activity engaged in (see’ above); feelings toward_
the groyp, feelings toward the situation, and\feelings of preparedness

for the exam (measure of task performance) In additiens, the fstate"

_ - subscale of Spielberger 8 Trait-State Anxiety'Scale was given .twice

during the experimental session; immediately after_the motivation manip- ’

13 . -

ulation and just~prior to the exam.
. s I -

The experimental piocedure'was;as follows:

.

L]

(1) participants were

~

given e pers nality and’ demographic questidnn!ire‘in.a pre-experimental

i
session con

~

»

ed in the morning; (2) after half-hour Break for lunch

» participants erq seated in the-experimenta!;room and the appropriate

P ; . e
(3) in these‘égssions each participant
’ . . '

3

“.experimental lession‘waa held;

read ‘a shortﬂnovella for 75 minutes, then participated in the'assigned_




]
- . » .
educational activity for 60 minutesys and finally filied out the question-

naire checking on manipulations and took the, 45-minute, multiple-cﬁoice
’ : ‘ \

exam.. Sixteen suEZectsrparticipated in eachv f the eight cells of the

. [ N\

.ajzign. All participants were ‘paid $2,20 per hour plus the bonus

d

t
-

cribed above.

Results L

Checﬁs'onsuccessof manipulations. -Concerning the density manip-

u1ation, participsnts in the lov density codﬁition\can be described~as
more rela%eu and' at ease than the participants in théihigh density
Tcondition. This was indicated by several reliable F-tests for the
dependent variables in the subjective questionnaire :na,the':ta e
anxiety measures, Spedifically, participant; in the low denaity cells
had more positive attitudes toward other members of the group they were
{

w1th (F(l 166) = 6 73, P<. 01),. felt much less crowded (F(l 166)

83 20 p'< 00010, and also experienced less anxiety {mmediately after

emposure to- tﬂegplassrogm situation as measured by the state’ anxiety
. ' R s .

sca%f (ékl,166)*= 5.47, p<i02) than diu?p;rticip;%ts'in the high

o i R :

SN T .

density .cells, In adddtion, the fomﬂ!r groups rdperted that they felt
R X ) -

more prepared for thé achievement test (F(1,166) = 4.01, p<.05) than

‘pafticipants in the latter groups. These results were taken as strong
l . * . -
* evidence for the success of the density manipulation.

Withxregard to ghe motivation manipulation, the F-tests on the =

subjective questionnairgs indicate that the participants in thé/high

motivation conditions were more self-agsured just prior to taking the )
'achievement test than the participants in the low motivation conditions.
<

/\
Specifically, participg&}s in the high motivation cells felt more ¢

~N

prepared for the achievement test (F(1,166) = 4 i2, p<.05) and :slightly

A\ L »

Y .
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’

~—

|

-

A}

‘ ) ¥
‘less anxioUs and excited jusié?efore taking the test (F(1,166) = 2,67,
.08; respective

P< .10 and E‘1J166).=3.00, P ) than participants in

t >
the low motivation cells.
. A

While no manipulation checks were constructed to directly assess
the learning situation manipulation, several reliable effects in the
subjective questionneire were ebserved. First of all, participants iq’
the discussion cells had more positive attitudeéx:both tdwards themselves
and toward the situation (F(1,166) = 4.64, p<.0l and F(1,166) = 3;é§,
;‘:.03; respectively) than either the lecture or indeépéndent study
cel%s. The latter two conéjtisngﬂdidtnot differ from one another.

The participants in the discuseion groups also felt much more ptepared

7 . . [

for the test than the other groups (F(1,166) = 4.66, p<.0l),

14

=3

. .

Finally, interesting differences bccurred between learning conditions .

with regard to how stimulated the participants felt and how anxious they
we?'e’immediately prior to, taking the test: Spegificall participants

L —
in the discussion cells felt more stimulated than participants in the

leoture cells, who, 'in tyrm, felt more stimulated than participants

Yet this did

-

in the independent study cells (F(2, 166) = 4.33, p<.02).

not translate into feelings of anxiety. For this latter variabie, the

-

participants in the discussion groups were least anxious before tdking

the test, while those in the lecture and independent study groups ex-

-

- L]
pressed much more anxiety.

from ome another.

(F(2,166) -3 S0, p<.03)

Again, these latter groups did not differ

This pattern was confirmed by the statistical tests

«*

In summary,‘ there was strong evidence that

the participants %F the discussion group were more stimnléted, yet more

!
-

environments.

at‘ease and confident than participants in the other

LA
two learning

Since participants in'three of four cells in each dﬁ the

‘-
N .
L

.
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. N
learning\gitdations Wereqsupposed to be at least moderately aroused by
- ) e . —~
the density and motivation qanipulations, the above findings suggest

- that arousal was interpreted differently depending on the learning
¢ ~
situation’the participantS‘were in; a finding very much in line with

<
>

Schachter' é Theory of Embtion (Schachter” and Singer, 1962)

+

) Analysis of covariance -on achievement scores. The set of 17 co-

_ v .
variates (personality and demographic variables) was submitted to a
- . . ,

Princighl Componehts Factor Analysis procedure in order to reduce‘their

number to a reasonable size for the planned analysis of covariance.
3 .

The principal ifmponeqts procedure was .applied to the matrix of correla-

tions among the 17 covariates. Three principal components were ex-

tracted and rotated by the Varhmax procedure (Harmon, 1968). The re-

sults are pr sented in Table 1 below. As can be_seen from Table 1, the

\d .coMtiates were grouped by the above procedure into three readily

&
_interpretable actors., The first factor, labeled "Favorable attitudes

toward people,' consisted of the first four subscales of Wrightsman's

T

Phi}psophies of Humz: Nature Scale, their sum (faverability), and
Rotter's Internal-External Locus ‘of Control Scale. The second factor,

labeled "Flexible in applying one's own velues," consisted of the six
'

measured subscales of Shostrom's Personal Orientation Inventory, the
%

4 "Trait" subscale of S]ﬁberger s Trait-State Anxjety Scale, and the

raceapﬁqggg.narfiéipant. e 1last factor, labeled HBelief in individual

differences,” consisted of the last two subscales of Wrightsmanis 1in-
e

ventory, their sum, and the, time incompetence subscale of Shostrom' %//

. inventorf » Note that the first and third factors correspond*very

- -
closelyfto those»obtained in research by Wrightsman and his associates

‘ (e.g., WrightSman, 1964) Note also that Secio-economic Status

c Q . Py . * N“fﬂ . 30 i 1
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Table 1

-Mctor Loadﬁngs s Eigenvalues, and Percent of Vatiance‘

Accounted for by First Three Principal Components of the Coyatiates—

Correlation Matrix.

]
A

,

Favorable [ Flexible Belief in
Y Attitude in Applying | Individual.
Toward One's Own Diffetences
People Values ’
X
‘ b .
Favorabilgty .96
Independeﬁce '°7§ (
Altruism .13
Rationalism .66 .
Trustworthiness . .64 }
Locus of control - =.51 a'“f
Inmet-<oriented valubs . 89 .
Existentiality [ .85 ,
Time  competence W77 022
‘Self-actualizel values ' .60 =34
Race’ < 41, 20
Trait Anxiety ~.38 N o-46
Other-oriented values -.49 ) .
Time incompetence . T el24 -.31 . -5k
Individual differences ".93
Complexity .79
Variability 23 2 . +66
. - ' .
Socio-economic status . -.14 y//J -.14
Eigenvalue associated . .
with original solution 3.90 3.35 2,03
Percent variance * - 22 19 11
Notgs: 8ractor loadings (coefficients)

rotation by Varimax progedure. -

are thefa obtained after.

bIn order”to enhance readability, factor coefficients
legs than .20 are not shown in this table.
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, - appears to spread itself across all three factors a?d is only weakly
. related to any of them: ’ !
o o ) : . . < s

On the basis,of the analysis reported in Table 1, three' factor score
variabies were constructed by applyiné the appropriateéfactor score

v

coefficients to the original set of covariates. Th%se‘"cgmpbsite"i

covariates were then combined with the design variables and a prefiminary

analysis of cdvariance'was done. The results of this analysis indicated

LY

a ;jplation of the regreésion paralfelism assumption (Winer, 1971, \?OEQ

. PP- 764-775) that was. tvaceable to the "Flexibility" covariate (fac‘!:o{v

T 2). Accordingly, a median split was done on this covariate and it was

‘3\’
treated as an ex po st facto design variable: The "Favorability' and

"Individual Differences" variables (factors_l and 3) were retained gs

s covariates and a final analysis of covariance was cobputed.

4 i

. The results of the analysis of covariance are presented in Table 2.

. > e ° . ! . - ]

» As Table 2 indicates, participants with negaﬁive attitudes to&ards

¢

.. others’or stroﬂg.beliefs in‘individualldffferences had higher achievement “
[ . - - [ .

scores than did participants with more ‘positive attitudes towards others

/"/ i or who believed that most people are alike. However, oni}\the latter
relationship reached conventional levels of significance. Why these

]

variables are’related to achievement is difficult'to explain. Perhaps

. ) people with more negatfve éttitudes ﬁfwardothers feel they have to be
' YL ' v
. self-reliant and therefore develop coping strategies which enable them
f
to perform better in’ this expernnent.l Or perhaps they were more task-

oriented than those parxicipants with more favorable feelings toward
] . o

others. While‘similar kinds of\iESerpretation can be applied to the 3

i
- -

- ) individual differences'covariate, such inferences may well be in error
- ’ .and, therefore inappropriate at this thme:

‘ H
4 . - - . ¢

Q ' . .. 32 i
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’ """ Table 2
Analysisif Covariance Summary Tabf;\/“ \

. s . . 3. . .

.- ‘ / " % of Beta.
( e Sourcé d.f. | F-ratio variarzce accounted for E.ght
* * . u’
¢ . | Eavorable ' . .
B attitude "f .
toward others | -1 3.70 2.20 = 12%
r Belief in " . ; Vo
" | individual . ' ’ AP
differences 1 7.2% 4.15, " . L 20%%%
1 ‘A'
' - Analysis of Variance on Adjusted Means ) '
/- %
- .,. L (\ ',1 Means
e Source d.f. | Squared | F-ratio
&> . ’ 4
Density (A) 1 848.73 | 5.59%*
Motivation (B) 1 7.36 .05
Learning Situgtion (C) 2 2130,58 17 .97 %k*
« Flexibility* (D) 1 3311.39 | 21.80%%*
A x B. 1 198.52 1.31
* AxC 2 115.61 .76
- B x C . . 2 | 140.45 .92
AxD N 1 161.32 | 1.06
BxD ~1 , 53,08 .35
CxD 2 | 204.27 1.34
AXBxC 2 457,21 | 3.01%*.
: Ax B xD w1 23,25 .15
\ AxCxD, 2 48,75 .32
BxCxD , * 2 28.27 .19
AxBxCxD "2 145.41 .96 .
S's within groups 164 151.83 |
w10
. *+p < .05 .
: -
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The analysis of'variance on the adjusted meani is also showmr in

- Ta§1e 2« A strong main effect fof flexibility emerged indicating that ,

Q.morevfl ible pdarticipants scor d higher in achievement than did the .
more Elgxible g

?

. ]

o less flexible participants.' Again,\ierhaps this outcome is due to the
greater adaptability of the more flexible participants, but this is
difficult to-substantiate. - - ’ ' (

Main effects for.density' and learning sit‘ion were also reliable,
bug’both wé?i embedded infa density x motivation x lean?ink situation
-interaction (see Table.2). The interaction is graphed in Figure 1

. . .o, .
below. As Figure lvindicates, there were tao major sources to the
interaction. First, as Figure la shows, there was'a-decremént in a~

- d

chievement in dthe independent study condition for the high dehsity-
high motivation condition. This was confirmed by simple effects tests.,
It was found,th\Tﬁ\}xhin the independent study condition, there ‘'was
a reliab}e simple main effect for density (F(r 164) 9 50, p<: 01)

and a marginally reliable simple density x motivation interaction

(F(1,164) = 3.35, p<.10). This outcome coupled with the clear pattern

of means in Figure 1a, indicates that the differeﬁfial .effects of

H

~density and motivation within the independent study groups was due to
the mean for the high density-high motiyﬁtion condition. The second
source(of the-three-way interaction was the differential achievement in :
the discussion groups for the high density-high motivation and low

] ~

, * ~ . : .
density-low motivation conditions as compared to the low density-high

’

motivation and the high density=-low motivation conditions. This was

’

confirmed by simple effects tests which indicated a reliable simple
-

density x motivation interaction only (F(1,164) = 9,62, p<.0l). The

pattern of the means.in these two conditions (see Figureg la and lc)
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"Figure 1. Graphic representatior of the density x motivation x learning situatidn

interaction with achievement scores as the de npent variable., Levels of

learning situation are graphed sepaqately ( ‘= low motivation, [::]-
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'is consistent with the modified form of 'Zajonc's theory of social s ,

-

facilitation presented in the introduction, That is, if?we assume that o

4

hoth densi€y and -motivation directly.affect arousal, thgn low density-‘

low motivation' conditions should produce lower arousal than high density-

2

low motiVation or low density-high‘motivation,conditioms while high
£ . .
density-high motivation should maximize arousal. Thé predicted curvi-

linear effect on task performance is clearly achieved in the diseussion -

-

group activity (Figure to).
while the pattern for the independent study activity is consistent

with the above, it still differs sufficiently from the discussion ac-
: h . P

tivity to merit special comment. GjVen'the perceptual ranges established '
. e

in the perception study reported above, it ii-clear that the density

levels in the independent study conditions did not produce the same
perceptionfsof crowding that the same levels produced in the discussion

- activity. Specifjcally, the low density oells may ‘be interpreted as

— marginally ideal the independent study groups while they were well

&

' within the crowded range for the discussion groups- Hikh density in |

s

both ag?ivities was well into.the intolerable ran%F, This implies that

the density manipulation was more powerful in the independent study .
activity (marginally ideal vs. intolerable) than in the discussion /// . ’
activity (crowded vs.'intolerable). Ihisvinterpretation also explains

the maifi effect for density in the independent study conditions.

.

Given this interpretation, the absence of effects for motivation

or density in the 1eoture activity is striking (While the pattern ofr
‘ L]
means in Figure lb reverses the predicted ‘pattern, the differences are

not re1iab1e) On the' basis of the perceptual ranges established in the »

L

perception study, the pattern of means ghould look very similar to the

3 ' ’ .
. - . I3
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’indebendent study activity. Furthermore, both independent stud& and
lecture actiyities involve co-actors, sb~the,main source of arou;al for
both acitivites should éfem'g;sa\violations of personal space (either
actual or antibﬁpated). The ong;Lingle difference between the two-
T activitiiee is that the attention of the co-actors in the fgcfur& ac-

tivity is focused on an instructor. ~This focusing of the participant's

attention on a single point in‘the room may enable them go block the
| . ) - )
; effects the density and motivational manipulations would ordinarily

have had on their arousal levels. This interpretation is, of course,

”

coqfistent with some ancilliary assumptions regarding moderator variables

-

in the'density-task performance model proposed by Stokols (1972).

. Biane ~ .
2 In conclusion, this study clearly demonstrates that densityAPf-

N

fects immediate task‘perfbrmance. However, confrary to previou§ as-
éumptions arguing that its eff;cts are unifofﬁly neéative, we have shown
*that its effects can be either posi%ive or negative depending oh the
enviroﬁmental context and on task parameters. In view of this, we

/" assert that density acts primarily as a moderator of arousal. Finally,

the magnitude of‘éhe.arousal produced by a manipulation of den8ity appears

to be a complex function of task parameters, rooﬁ design, type of

actig}ty,/hmoung'and type of interaction in the activity, .personal and

social attributes of the individuals in the situation, and where the

7

» individual's attention is focused.

yal
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A LONGITUDINAL INVESTIGATION OF-THE CLASS o
. ‘ SIZE-STUDENT ACHIEVEMENT RELATIONSHIP |
, o Janice I. Winer .
Washington University at Sf, Louis -

P . ’ P
Even a cursory glance at the literature on the relation between

. . clasg siig'and student "achievement clearly indicates that thé‘evidpnce

for a relation--posfﬁive or negative--is gpotty at best. -Majonlzeviews

‘of the literature (e.g., Blake, 1954; Holland & Galfo, 1964; érajewsky,_ -

v

1973) report a few studies showing a negative effect of largz‘classeé.

s

on student achievemené, a few studies actually showing a positive effect,

-

k]
- L]

and the vast majority showing no effect at all. Most of the studies
"have glarimg methodological shortcomings (for cogent criticisms of

- S S
these studieS}—ége Blake, 1954; Grajewsky, 1973; QZIIand & Galfo, 1964).:

Perhaps the most critical shortcoﬁing from the point of view of the.

1
present study is that while class sizes are reported, room €izes used

in the ?egearch'arenot. Thus the dégrée of density inethese studies
. . s _f’ < * .
is impossible to assess. Another major criticism ®eveled by many re# P
. . ' )
viewers iet that the studies are -primarily cross-sectiomal and that the

. ' .
.—~presumed negative effect of large classes surface only after ex- .
- N >~
' » M - .
tended exposure. , ) ’ p e . ,
.,. . . , ]

-l D

One of the few longitudinal studies of class qize‘wég‘bonducted -
by Furno and.ColliﬁS (1965) in the Balt;more~ghblic géhqpi'system.

- 'They me;sured third-grade student ggchievement over :a” five yéar pe;io&
using'a batte£§ of stgﬂdardized achiévemenl tests. Among the pred&ctog

variables used by these researchers was q}ass size; measured b§ the -

- median class size for €ath student for the five conmsecutive years of

’

-_ ’ * e - . \) 1
o~ - =40 | :
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the study. Jhe results indfcated that class size had a small, but

reliable, inVerse ‘effect upon students of all intelligence levels- and

-,

-

&)cio-econaki_c‘]grohps. However, average room size was not reported
™
so no inference can be pade concerning densi&v nvﬂs or students

percepﬁons of crowding.

"In a/nother longitudinal’ study, Stmners and Wolfe (1975) -conducted
o W , . : .

: ( ‘ N
a three year ;ﬂ\’of the Philadelphia puilic schools pnd used a

Y

multiple regression procedure to tieasure the effect of 57 iadependent T A

et ,swgria?lés including class .ize upon achievement' as measured by t,he '

= :%g:éﬁwa“rest ‘of. Basic Skills, These resqarchers conc%ded that stu,?nts . T~

3»

be},@wﬂgrade I.evel ability did better in classes,pf 28 or fewer students,

r » r.,_c&‘ o

T h ie sf’ﬁ Bnt:s performing at or above grade level abilit ould be placed
> . . Lgeg

-

N + "W ry 3
“‘; 1_'.l.r.fs,c:lassﬂmms of up to 33 pupils withou>t negative effects. ,I}addi- .t
»‘ ) ‘
”}I‘pn, thgy foundr that for any studept, a clas’s si2e of 34 or greater

' ¢
"had .an adverse effect pn achievement. Again, however, room size was !

not reported and therefore .the impac,t of. density is hard to asse‘ss.

"NevertheleSs, the aboVe two studies are at leasiconsistent ‘in

'éﬁ A En ~ / ! >

demonstrat n;‘wn/fﬁverse effect.ofeclass size Qn achievement Given -
these findings from two longitudinal 'investigations, there is reason to
: P
. delieve that the long-term eff‘écts of high density~ may ¥ more dsmaging

than much of the crossasedtiqnal studies seem to indicate (e. g.,\Blake,

'1954 Holland"& Galfo, "1964; Maddon, 1968 Grajewslgy, 1973) However,

1

as” the other' \Qo studies reported'! in- this monograph indicate, a clear
understanding. of ' théwglass sizﬁe-‘achievemelt rdlation is ng¢ possible"f' .

. - .
“and thus, some indicat}o"rn of the students' percdbtions of crowding.

1]

without knowledge of- thz density implied by a particular clasd size

S
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. Accordingly‘" t:he present: st:udy sought to achieve two' goals: (1) « -
*  to develop indices of classroom density, t-could be easily obtained
. ~
~———  from local school dist:ricts and that could be compared to the findings
° - \Y e

| ERIC
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of the previous two studies such that indirect assesis'mé‘ of preceived -
[ . " 2

S - :
crowding could be made,, and (2) t:o obtain measures of student achievement .
from select:ed school’dLst:rict:s so that direct: aséessment: of the class

S~
=, decided the study T adopt. a 1ongit:udina1 approach using archival

'y

’ density-achiev§ent re1at:ion would be possible. Furthermore, it was

N

- data, A 24-year period was chosen spanning the academic yeats -from

1951 52 to 1'973 74. This period wa# chose ausge it: included t:he
nv - -
~ . .
posc-war,‘babv boom--a period of rapidly éxpa g enrollménts, insuring

"

- k] z « Q.
“ the oecurre.nce of several years of high density c1assro'oma.

¥ 4 i -~
.

ft:er ca'reful consyltation.with t:he administ:‘rat:iyc gonnel of” K
-

t:he three c00perat:in3 school diﬁrict:s used in t:t;e study, twe indices

Ob 4
- ¥ Ve

of densit:y were‘chosen. The first.was a t:eacher-pupi}; r'at:io whi,ch
# . “
‘ﬂ
provided an ‘index of the degree to.which st:uden* were compet:ing for ey
) -

t:hS 1,imit:ed t:ime of t:he t:eacher. The second index vz}ps‘he average

“Nom 3

square feet: df clasaroom space’ per puﬁil (excfuding gymnasiums ‘{unch )

§
rooms, and space get aside for ext:ra-cux;r-icular act:ivit:ies) In add.i- )'

Y < v LI 4

* T bt . ‘tion, 41 other variables were obtained frOm each_gchool dist:rict, in~ ¢~

4

g\cluding indic'es of t:e%cher experience,,,gacher sex rat:ios, income sources,

" cost persuﬁand voter activit:y. These fndices were, gat:hered by grade

-

. by year from school, count:y and state arc_hives. For the .index of achieve--
;nent:,"nat:ional SAT scores, obt:ained from ETS,”were used because none

‘ * ’ .
of. t:he dist:rict:s had complet:e sunmary data for a peri | of more than

10 years. This index was considereg Justifiable for two of the'three -

dist:rict:s since at: least 70 percent of their St:udent:s t:ook the SATys .

’ ) v .
s | / S
Q " ‘ J ‘. ) "\.‘

s

o,

»
.
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- and the overall pattern of the available district SAT's were very -

similar to the.national SAT's over the years examined. Comstant mean
'<differences were, of course, clearly evident, but irrelevant to’ the pur-

» B L . .
pose of this study. Data from the third school district was discarded °

. 2 ’ |} '
wher it became clear that,this district did not’ show the.expected
. s
baby boom pattern. l
Results : . . »
Reslts L - : ‘ $ -

In a longitudinalistudy of this type, \data is gathered for the
same, variable over a }ang period of time; in this case, 24 years. A
Each data point in the time series is considered a replication or

observation. Data in this fo‘h is especially suited to a data analytic
<

technigue called fime series analysis. One of the most usefuligspects
of time series analysis is that it automatically computes the relation-

~ ship between two variables at varfous '"lags." Whenever the data for a

- ’

P serigs of years for a variable 1s compared to itself or another variable

’ L 4

L " at a.later point in‘time, the computed reiation is said to be lagged
. . - c, & .
by the specified periqd of time. .For example, since the‘students in

A a first-grade class would be expected to take the SAT's eleven years \

! laté?’ it. would be appropriafp to compute the relation between SAT's

c. and variables deriwved from the first-gr‘Fe data at a‘lag of eleven years,

.Furthermore, it would be expected that the relation would be maximum

rat this lag and be lower at 11 other lags.

4

. / . ’
Two statistics-are derivable from lagged relations that are;rel-

evant to this study: the aﬁtocorrelation.of each variable and the

[y

cross correlation of each variable and SAT scores. ., The autocorrelation
was -computed at various 1ags and indicates to what degree adja%ent years

are early dependent. The autocorrelation at lag zero is equivalent

. .

’lﬁﬂ' e | L .
\) ) . 7 . -' h N \ ] . ’
_léfgl(;‘ ' - "o _ . fi:? ‘

[ X4




4.

“

e

1ée
*

o=

7 , - .
-5 - " - . -

“to a standardized variance (i e., 1.0). The cross correlation at
l’ e
darious lags indicates the degree to which two variables are related
&
at each lag and also gives some key to-the direction of causality.

’The Cross co;relation -at zero lag 1s equivalent to a Peai:son Product

¥

Moment Correlation Coefficient. .
. = ‘ N M & .
The SAT scores showe'gi the much-discussed sharp decline beginning

in 1962. Prior to that period, the SAT's show gild fluctuations in-
cluding an initial S-year' dechlinevfrom 1952 to 1956 followed by a
6-year’ increase t§1962. / The autoczrrelation for this was quite high

for the one year lag tra irig off dly to zero by lag 5 (5 years).

This indicated strong lirgar dependence in the SAT data. In part this
w I

is due to the fact that some: students take the SAT's twice; once as a

]

jnnior and once @s a senior.’ However, this can explain only part of

o

" the linear dependency. Whatever is cQusing SAT's to fluctuate, it is

] "
a long-term phenomenon. ' : . f"_.;, = :
The result\for t'he analysis of the tMensity ﬁ.ndices and their
'v’ \
relation to SAT scores are presented 1&&?1@3 1 and 2 respectively.
L \

None ‘of ther other indiges gathered were systematically rél@ted t* SAT 8

7/

. and hence are not report;ed in th,is paper.~ Table 1 reports_\the means,

standard deviations, rangeg‘,\ and tﬁe t{end code$b§v grade by distr’ict

for the teacher/student ratio index and by‘district only for the square

feet/pupil -index (a by grade bveakdown of this latter inziex was nat

o

possible since availa‘ble archirves%d not indicate which rooms were
] » ’

used by each .grade). ’Nﬂn reader is reminded that the teacher/student

~ ratio repert¢d hex\ is the reciprocal of the usually reported student/

v

teacher ratio,,atﬁ' thus a higher vaéue in Table I,m thills index indi®Rtes

S »
a more favoﬁle access to teacher time by each studént. As Téble 1

.- . \{.
¥ "

. “a
. . ¢ -
A . cw ot
B
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indicates, thé smallest tedtheé/student ratio for district X was

.0199 or, equivalentlf, approxidglely 50 students/teacher. The largest
. o . .

»

%eacﬁer/student ratio fo£ district X was .049é or, equivalently, 20
students/teacher. The equ}valent value; for district Y are‘.0222
‘ teachef§7s;udent or 45 students/tegcher and ;0765 teacbérs/stude?t#
or 13 students{teache:. The values in Thblevl for seventh and eighth
grader; ceﬁnbt be taken at face va;ue since sevehth and eighth grade
1 feachgrs in both'school districts also teach high school and héﬁte the N
numerator of the ratio forstkhese grades wa; the number of certified
hi;ﬁ school teachers. NeVeéqheless, the pattern for these grades is
S still 19;erpretab1§ in térms of autocorrelation and'c;oss cortelation.
. Ansgeorrqlation functiays vary widely for the data in Table 1, but,
jin general show a high pss;tive relation at lag @ which tapers éff
slowly to zero four to eight lags laéer. Again we have strong evidence
for a long-term phenomenon. Fﬁfshermore, both districts X and Y show |
. the expeqi'd peéks ddring the baby-boom period and we attribute-the
‘autocérrefation to the baby boom phenomenon. '
~ The comparison Qf the ;q. ft. per pupil ind;x to the results of
ro, - : )
the previous two sttdies produced some striking conclusions. Classroom
i ‘densitz over the 24-year period studied ‘ranged from 25 to 72 sq. ft.
fper student. According to the criteria of the perception study, élass-
¢ rooﬁ‘densgi; in the two districts never moved out of the idéai range.

In'fact, on this basis, class size-cou1d~be substantially increased in

-

these two districts and it would not produce perceptions of. crowding.
'\ i . i .
. < - -
There are, of course, Bther‘potential reasons why class size should not

.

. \ )
be increded (as _noted earlier), but high density does not appear to

~ be orfe of them. Given the current and continuing decline in enrollments, . /
. ) 4 °.
- -, .
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N ' ' aa———




Y

Table 1.

1

.

- .

e

re

'Descriptive StatVStlcs for, Three ‘School- Pistricts on the Measures of

Density Data (statistits include the ‘mean, standard dev1at10n, range, and the
trend code which describe$ the data pattern over the 24 years from 1952 to 1975).

\

Standard

!

Py

School Districts - . . : a
and Variable Labels _Mean | Deviation Range ' Trend. Cdde -
A. District X )
1. Teacher/Student Ratio .o : - .
a. First Grade 1.0264 .006 .0243-.0448 | D(5)A(3)N(10)D(6)
b. Second Grade .0371 .004 .0232-.0415 { D(5)A(8)N(5)D(6)
c. Third Grade .0361 .005 ..0240-.0455 | D(5)A(5)N(14),
d. Fourth Grade .0325 .004 - .0243-.0462 | A(14)D(10)
e’/ Fifth Grade*"® ~}.0336 1 . ,005 .0199-.0395 | D(5)A(5)D(14) ,
f. Sixth Crzde .0342 ,003 .0273-.0411 | D(5)A(12)D(7)
g. Seventh Grade. .1510 .029 ] .0900-.1934 | D(4)A(17)NT (3) e
h. Eldhth ‘Grade .1555 .026 .0919-. D(1)A(20)NT(3)
. i. ngh School .0379 .004 .0308¢ D(4)A(18)D(2)
f .
2. Square Feet/Pupil " 34.58 | 19.087 25.69~- ﬁXS)A(7)NT(8)A(4)
B. District Y
1. Teacher/Student Rdtio| ® . oo
\ a. First, Grade .0428° .006 . .0272-.0559- | A(2)D(5)A(15)D(2)
- b. Second Grade .0424 . 006 .0248-.056 A(2)D(2)A(18)D(2)
¢c. Third Grzde .0419 .007 .0278-,0598 A(8)NT(11)A(3)D(2) -
e d. Fourth Grade .0413 .007 02801 0571 | A(1S5)D(1YNT(5)A(1)D(2)
e. Fifth Grade ~ .0393 .005 .0284-.0498 A(2)D(1)2(19YD(2) ~
f. Sixth Grade .0412 .007 . .0222-.0542 | A(4)D(2)A(6)D(7)A(3)D(2)
g. Seventh Grade .1323| ;095 .0296-.2776 | D(2)A(20)D(2)
h. Eighth Grade .1299 094 667-.2716 | D(2)A(20)D(2)
* i. Eigh School .0497° .016 79-.0765 { D(9)A(13)D(2) .
2. Square Feet/Puéil 50.32 9. 535 34'04-72 31 A(Z)D(S)A(Z)NT(?)A(S)

Motes: a. Symbols used in the trend code have the follow1ng 1nteroretatlon.

the.data points show a general increase in value over .
the period specified. ~ -

descending: the data points showwa general decrease over the porlod

A = accendlnc

ASDeC}fl

cernible.

descending or no trend is dis-

16

NT =‘no trend**there was no discernible trend ouer the period specified.
(n) = the numker in parentheses indic-*2s the length of the perlod
years, over whlch the data is ascend..
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high density in classrbéoms is not likely to be a danger in the near

future.
[ 4

) ’ ’ .
Table 2 reports. the cross corxrelations between the two indices of

density and verbal and math SAT scores., For teacher/pupil rgtios

+

reported by grade, the cross correlations at zero lag and at the

positive lag where a maximum causal relation was predicted is reported.

For first grade indices, this lag was 11 years, for second grade, 40

};ears, and go on. For eacher/pui:ﬁ.l ratios not reported by: grade

(i.e., high school) ad for the square feet/pupil index, zero lag and‘~

several other positive lags are reported. As Table 2 indicates, there

is a very consistent and surprising relationship between the indices of

classroom densiéy and achievement scores as mefsured by SA& verbal
.and math scores, @ll oﬁ'the indices*d density, wﬁether by grade or.nof
show a negative and, in most cases, highly reliable relation to SAT's.
. That is, greater densi£§ was associated with higher achievement, ’
This finding contradicts to a significant degree much current

educational wisdom concerhing the relation of class size to achievement.
s ~ \(

2

Nevertheless, it ié entirély consistent with the findings of the pre-
vious two studies within this project.. As noted”ﬁbove, tﬁe square
feeglpuﬁfl index indicates that for both districts X and Y, density =
never moved out of the ideal range, even during the, peak years of the

baby boom. Furthermore, th® data fr m the second study confirmed a

L)

" modified version of Zajondcs (1965) théory of social facilitatiam which -
predicts a curvilinear relation between dknsi%y and task pegformance
(in this case, achievement). Since density levels in’ the two districts
were all in the ideél range, we can assume that groqsal leyei; in students
varied %rom low" to moder;teT; aroused. This ﬁlaces the students on the °




Table 2. Relation of Verbal and Math SAT Averages by Year to Measures .of Density for Three
School Districts (for variables where dataiwas gathered.by. grade by year, zero lag and the
positive lag, where a maximum causal relation was predicted are reported; for all other

variables, zerd lag and several other positive lags are reported). : v of

+ . o
.

/ ¢

» . -
’ veTbal SAT o Math SAT L

. Lag Lag ~ . Lag *  Lag Lag. _ Lag Lag . Lag
Variable Type Zero a2 B~ c " Zéro a8 B C

District X ;
A. Teacher/Stu- T e
dent Ratio N ¢
1. 1lst Grade Q1)y=.73** L58%% (11),74%%
2. 2nd Grade| . QO)-.76%* .14 Loy .73%%*
3. 3rd Grade (9)-.45%* ‘ . ) -.44% (9)-.38%*.
4. 4th Grade| . (8)=.59%%* .10 (8)-.50*
“5. S5th Grade (7)-.46* : A J58%% (7)-,40%*
6. 6th Gnmade (6)-.58%%" , .17 (6)-.59**
7. 7th Grade (5)=.65%%* : -.55% (5)=-,57*%*

i

i

8. 8th .Grade (4y-.65* : -.49% (4)-,62%* ' ' -
9. H.S.C
B. Sgquare Feet/

Pupil (3)=.56% (7)=.PB** (1), 88** =37+ (3)=.50*% (7)-.74%* (1).85%%*

(1)-.83=* (2)=-.86** (3)=.80%* - 59%* (1)-.80%** $2)-,89%* (3)-.76**

District Y ) ; . : _— Foo »
A. Teacher/Stu- : ’
dent Ratio S ,
1. lst Grade[-.29  (Q1).63**. .15 (Q1).66%**
. 2nd Grade|=.31. (@Q0).54** : 1=-.16 LO0)y.50%*
. 3rd Grade|-.17 (9)-.67%* ' -.01 (9)-.61**
4th Grade(-.05 (8)=.71** .09 (8)~.66**
5th Gradej-.08 (7)=.61** .10 - (7)-.55*
6th Grade| .32 (6)-.250% .| <42* (6)-.31
. 7:'7th Grade|-.71** (5)-,77%* . -.59%% (5)=_73**
8. 8th Grade}-.67** (4)-.79%»— ; _1-.54%  (4)-,73%*x*
9. H.S. -.18 (1)-.10 (2) .10 (3) .22 ,ﬁT.IQ (1)-.09 (2) .07 (3) .16
B. Square Feet/ ' N o '
' Pupil =.8l** (3)-,54** (7)-.52*% (1).43 |-.78** (3)-.52* (7)-.50* al%.4§

Notes: a. For variables in which data is reported -by grade by year, this is the predicted
lag. For all other variables, Lags A, B, ang C are positive lags chosen to>
illustrate the pattern of the relation between SAT scores and that variable.

b. Numbers in parentheses indicate the number of years lagged. Associated corre-
lations are to the right of these’ number: ’ )

*p<.05

**p<,01




. -8 -
fd
" 8

- . “ M

positive side of tHe curvilinear function. That 18, increased density . .

produced increased arousal which facilitated achievement. K It is also

4

clear from the first and second studies thqtfthe number of square feet
.' - N ) ‘t
e per pupil would have to decline to a value of 18 square feet or less

- ‘ ‘before detrimental effects due to demsity would be observed. This would

.

require a 143% increase in density over the most dense year' for district

X and a 1897 increase for district Y. One would be hard pressed to find

-

any district in the United States that would have achieved-that level
of density-in the- 24-year period'covered by the present study.
What is being implied hérq/is that there is no evidence in this

* study that i?pports the contentien that smaller classes fgg}litate

Al

athitevement . - In—fact, if this’éti&g is taken at face value, class
sizes up to 35 students for a standard 24 x 32 foot classrdom should .

r ' facilitate achievement. However, this cdnclusioh must be tempered by
. ’ &

other considerations. For example, Holland and Galfg/(1964) repért ’,
. / ‘

“ that both teachers and administrators have strong negative feelings

toward class sizes ovef 30. Such attitudes mﬁy, in fact, have detri-

mental effects on the teacher's behavior toward the class and, thus
- ) .

‘cancel any gains attained by the higher levels of arousal that would

.occur in class sizes over 30.

One note 6f caution must be asserted. There exists a potential

confound in this data. iajonc,and Markus (197%) recenfi; propo;%d a

theory relating birth order to intelligence;.arguing that, under cer-

tain conditions, later born children have lower potential for intellec-

-~

qtual groyth. Furthermore, our data was éathered over the period of the

baby boom and hence the first 12-14 years of SAT scores may have come

* from a population dSminaéed by first-born and only children while the .

*
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latter years may have_seen a corresponding increase in later-berm
children. Thus the possibility exists that the relation reported in
this study may b’g confounded by a cohc;rt variable. Nevertheless, it

is very hard to believe that the relation would be completely reversed

by controllihg for bigth order; eliminated perhaps, but not reversed.
Qt

’

Conclusions from the Project’
Tﬁe findings of the three studies reported here, wher; ;:aken as an
integratéd whole, provide substantial insight’ into the density-perception
of crowding-task perfonnapce sequence. These insights force some very
lmportant and perhaps controversial conclusions. Some of’ the more im-
‘portant ones are lited below. Some are more tentatiye than others
and where this is the case, the need for further research is clearly
'
iridit:‘ated.
i. The clearest conclusion to be drawn from this project is
that den;ity is best construed as ‘a moderator of non-specific atousal
up to 'a certain poimt. This vie: agrees most closely with the theoretical .
pos‘ition of Zejoné (1965) and implies that high d;ansity can have either
positive or negative efze\ts on task performance depending on the para-
/(metérs of the 't:.ask i‘self: Strot}g evidence for this interpretation is
provided by both the l‘a.l>bra;ory and field studies repor;:ed above. The
find'in—gs -of Pé)vhﬁ', e_t;_a];. (1976) are also consistent with this wonclusion.
2. Beyosd._aftertaig point, high density ;.s likely to produce
©

frequent violations of personal space. These vio a(tio\ns coupled with

”n e
high arousal probably produce a lot of gative affect and may also

~ : .
inhib%t task performance regardless of the task parameters This con~

clusion received its strongest support from the independent study

\ ) .
activity in the second study reported above. It is importan‘o-realize
. T~
. — . 0N




- 10 - -

that the negative effects are not produced by high dens#fz/ per se, but ~
rather by the concomfta&% ;iolation; of personal space. This implies -
that 1if frequ;nt violations of éersonal space occur.in a low denslty
enviromment, the same negative effects would se expected. ,Or if
violations of personal space can be minimized in a high dénsity en~
viroﬁmeni, wei.Euld prediét 4n absence of the negative effects. In~-
dirgct support for these.latter asseftions is provi&e& 5? the lecture

;nd digcussiog.activities of the secomd study and also by'the differential
perceptions of crowding as a function of acétvity type reported in the
first study and by Cohgn, et al. (1975). This interpretation is some-
what tentative and déserves further resear;h. Perhaps an orthogonal
manipdiation of density, personal spa;e violation, and task parameters

such as perfarmance on a well-learned vs. unlearned task would more, fully

’

- -
document our assertion.

. - T
3. The above two conclusions suggest. that perceptions of c¢rawding

‘'may be more a function of personal space violation (actual or perceived)

than of density, per se. We are not asserting that density is unim-

—

portant, for in natural enviromments personal sﬁace viblations are much .
more likely in high density situations. What we are saying is that
perceptions of crowding are produced as a function of the perceived or

actual violations of a person's personal space, and variables which

4

reduce perceptions of crowding are actuall& reducing thé'botentfa}

-

for personal space violation. Hence, inéreasing'the part;tioné in a

" room will seduce interpersonal contact (Desor, 1972); redi’?né the
e : . .
number of doors will decréase traffic flow and the potentiads for per-

sonal space violation (Desor, f972); focusing a room occupant's attention

away from the other oacupants will reduce his/her perceptions of potential

v




* we would add ‘ reéource ¢ompetition is a characteristic of many

. ——v
extremely important in perceptions of crowding. If we make . the tentative

: oS- : )

o

personal space violation (cif" the first two studies in this projecf);
etc, : }

4, The ty}e of activity engaged in appears to have powerful éffect;
-on pefceptions ogicrowding. If the activity involves competition for
;esources (c.f., Stokols, 1972, .and the fi:st,stud} of this project), | >//
perceptions of crowding-are enhancedm, If, on the other hgnd, the ac-
tivity involves mutual cooperation (e.g., Cohen, et al., 1975), per- . ‘e
ceptions of crdwﬁing are redﬁced: We are stréégly tempted t& argue that *
the qdoperatiVe-competitive dimeftsion of activity_f?we has its effect e
on percé}tion of crowdiqg pri@a;ily through.perceive& o€~actua1 peésonal

space violation, but this assertion must be considered highly tentative ..

-~

and deserving of substantial additional research. Parenthetically, ‘ .

g .
” <5

natufal environments* Here, high population.density may indeed be

uniformly detrimentalx Highrise, low income houk ing may well be a

'
case in point, ” \ - .

! - ’ . -
!
\

- 5, Coqclusiéns cdicerning room design must be considered the'most_

tentative of all. "Linear disparity of room dimensions appeafs to be

inference that this variable primarily affects perceived spaciﬁusness of -

the room, then ‘any room design variable that enhances perceived spacious-’

ness of a room should reduce perceptions of crowding. This ié, of

‘course, an extremely vague conclusion. We do not yet have anigdéquate
— ‘ . A ]

definition of spaciousness of a room and we have very little idea of * ~

¥
' -

'ﬂingariablgs which éffecgfit.- Clearly additional research in thkis area 4‘
is desperately needed. Parenthetically, we regard noise level as a -
. 2 " ,

variable affecting perceived or actqal violations of personal space. °

. ¢
-
. ’ .
. i
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6. Understanding of task parameters appears to be essential to
. ’ - ’ )
predicting the effects of arousal (high density) on task p%{formance.

%

This point was gmphétically made by Zajonc (1965) years ng, but we o
<;j apparent1§ need continual rgminders. Furthermgre, tRe present project
_afemonstrated that for tasks involving both well-learned skills and the

r y | e
> acquisition of new responses, a curvilinear relation between density

~ I - N,
and performance is to be expected. : %N .
7. Finally, we conclude that the findings of the'present,broject,
P T o : .
especially the second study, do ot support gbcondary drive explanattons ‘
.

of social facilitation (Cottrell, 1972) or crowding (Geen, 197€). While
Cotirell's notion of evaluation appreliension might account for the ~—

L3

) s
superior achievement of the discussion group over the other two groups

IR} "

since the discussion group éeportqd less ankietys it cannot -explain why

they were gore:excited'(arousédi than'the other %wo groups nor can it,

expliin ;h€ reliable densitynx motivation interaction.in,thq disc%;sion _ " -
} activity. A sim}lar arg'ument cambe lodged against'the expegtation bf

negative ohtcomes hypothesis of Geen (1976).< Although this assertion

v -/ . iy -
is highly tentative and desegv€§ considerable testing, we believe that

~. a more parsimonious explanation for our findings and. other re’s,earch on ¢ - -
sqcial facilitation and crowding will stem from a hypothesis of -gener-~ .
alized arousal‘as a function of density, task parameters such as those

discubsed above, and variables which affect ‘anticipated.or actual v}o-

. T ¢

(XY

lations of persoﬁai spacéf~’5‘
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