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PREFACE

This report-describes"the‘results of an attempt to predlct'
psychologlcal and behavloral consequences. of highway expansion, The
iextenSIon of Route l8 in New Brunswick and Plscataway, New Jersey, had been'
planned for 8 years; however, while.clearly‘desirable from the point of
view of improved traffic flow, the plan has recently attracted considerable
, controversy because of its ecological and social implications. The
extended portlon'would be located near Rutgers, The State University of
New Jersey, and‘Rutgers students have Been.deeply involved in movements to
stop the extensnon from belng built. The intensity of feelings may.Be
judged from the fact that the only ma jor dlsruptlon of the recent lnauguratron |
vof the_new»Presudent of_Rutgers, in New Brunsulck, was caused by a group
of anti-Route l8 actiylsts; L |

In view of.all of,these facts, it.would have seemed obvious that a
study should be“nade of how the proposed constructlon leht,affect the people
who would:be located near’it, both-for empirical and for politic reasons.
With regard to the flrst;‘ltvls important”to know whether the new road
would be llkely to lnterfere serlously with people's normal l|ves and if so,
to attempt ‘to minimize this interference -- e.g., by burldlng a deck over
portuons of the hughway. As far as the second is concerned, relevant data
,mlght |ndlcate whtch bases of fear or opposltlon were groundless and whlch
‘were reallstsc beSIdes nndlcatlngs that the plans were not betng bulldozed
through wuthout regard to thelr human lmpact.-

Nevertheless,‘no suchfstudy was projected until_extrenely late in the
chronology of the extensiod plan;v'lnlfa¢t, arrangement rorrthe work reported

"here were notvmade'untll April, 1972, when:the Environmental . Impact Study



 was less than two months from lts deadllne. Because of thls belated start
the data collected here suffer some gaps' 'only one problem”connected with
the hlghway ~- increased nolse level -- was studled only students were used A
as¢sub1ects,-although other groups would also:be‘affectedﬁby the road; |
instruments had to be quickly chosen,vprepared"and admlnistered, so that
schedules were sometimes. violated and the data array was lncomplete a
repllcatuon of the expernmental portlon of the study, whlch wouild have :
remedied some of_lts‘procedural faults, could not be made; and the
‘duration of theaslmulated.nolSe condltions was lnsufficient;

W|th these shortcomlngs, It should be emphasczed that the conclusnons
‘whlch can be drawn from the study are tentatlve, and the data more in thel
‘nature of pitot results than flnal .answers, ' The findlngs, however, are
releyant, |nterestlng, and useful, and. Justlfy the lnclu530n of a fatrly
elaborate psychologucal component'ln the Envnronmental lmpact Study. The
‘lnltlatnve of King and Gavarls, Consultlng Englneers, an arranglng for such
a component, should be noted apprecnatlvely. We hope that thls work may
serve as a precedent for the lncluS|on of soclal and behavloral science
research as lntegral parts of future plans for modnflcatlons’of the

environment.



“INTRODUCT ION

Whnle |t Is obvious that the improvement or extenslon ‘of highway
faculltles can results in a variety of deslrable outcomes, the negative
‘aspects of such projects have only recently become foci of attention.
This lag may be due partly to the fact that the environmental impact of
greater traffic volume has indeed become more severe as the absolute
leVels of traffic and of population density rise, and partly to the
increased publicity and conSequent awareness about the quality of the
environment. It is clearvthat such economic and safety problems as’
fastet and heavier travei loads, and such medical and ecological problems
as air and thermal pollution, mus t be anticipated in any proposed road
v’imprOvement'project; however, relatively Iittle‘attention has been paid
‘to possible psyéhologiCat:effects. | |

Since. the evaiuation of environmental factors by the‘public Is greatly
affected by immediatetexperlences - i.e., by psychological effects =--
- this neglect seems shortsnghted. After all, when a Human being responds to
' has environment, the most salient perceptuons are how it affects his own
‘behavior, his emotlons, his work‘capacuty,_hns sense pf wel]—being, his
relationsvwith ethers, If these factorsvare adversely etfected, even
~surroundings which to an outside observer appear favorable are rejected
by thoée mest ¢losely affected. A great dea!.6f'evfdencevhesvshOWn, for
exempie,.that urbah renewal prejects, which are supposed to imerove the |
llving environment (and certannly do improve its physical qualities) are
duslnked by resudents whose accustomed psychologucal-behavnoral patterns

are dlsturbed'(see, e.g., Fried & Gleicher, 1961, Lewis, 1965; Schorr, 1966)



What aspect of a highway has the greatest psycho]ogicai impact?
The answer td this question,obvfously depends on the answer to another
question: impaéf on whom? Obviously, different anSWefé'WEll be given
by drivers, by civfc officials, by ecologists, and so on. It does seem,
however, that-fovthe‘peoplé most continuously affected -- those who
live near the road -- the most striking characteristic is that of sound.
Visual stimuli are perceived only when one is looking in their direction,
énd‘can be easily screened off; highway odors and vibration are also rel-
| atively restricted, and are limited in fntensity'énd temporal duration;
but sound travels, intrudes, and pervades the milieu. Sound is also of
great subjective importance in that high sound levels seem salient and
stressful, interfere with communication, and can érouse,strong feelings of
unpleasantness. Last, sound impinges on a great variety of behaviors,
including‘WOfk, sdcial»interaction,:and sleep, and may alﬁo have
deleterious'physiolégical effécts. .For these reasons, when it became clear
that our work would have to focus on only one of the environmental changes
stemming from the extension‘of the highway, soqnd level was the variable
which we chose to fnvestigate. ,‘ B | |

Noise and human behavior.

" The auditory sensory and,pérceptual systems_represéht'an important
source of infofma;ion‘iﬁput from the environment to man. The information is
usually important to survival or efficiency, and often has affective value
eithef_in'itsejf or in terms of its meaniﬁg. In addition, sound also has

both temporary and-permanént effects on the physical auditory system,
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Obviously, the fnformat}onai;vatfective, and-phvsfcal cbnsequences‘of
j auditory,stihulation can be.of either positfve‘or negative’vaTue to the
organism receiving the stimulation. For the present paper, sound -
st:mulatlon which results in negative consequences for the organism stim=-
-ulated wnll be termed “no;se.” These effects are presumed to be ”unwanted”
in that they amply lowered efflcrency, comfort, or potentlal for surV|val
of.the organ:sm.“?resumabiy,vthe sound which produceS"these-effects'ls
~also unwanted. Thus; nodse'is-unwanted sound. .dbvfcus!y;1there is no way
to specifysa sound'as no%se invthe:absence ot‘ajhuMan or.other livingA
:frame of‘referenee,-sjnce there,must be some organism’doingvthe wanting.
This ohviouslyiincludesjthe effectsfof sound on non-livfng objects as well,
since those objectshcannot'be>presumed to ﬁcare“'what effects the sound
-has On themt‘ ln‘addition,:thisrdefinition subsumesvvarious technfcal
, deftnltlons of no:se in fuelds ‘such as- communication electronics,vetc..
s;nce sound whlch does not carry |nformation in those f;elds is ' unwanted "
Thus, in the above definitlon, sound is- spec:fied as noise only when
it produces unwanted effects. The search for and the detalled lnvestigatnon
of unwanted effects has produced a volumlnous llterature on, the effects |
of noise on man (over h 000 reports surveyed by Kryter. 1970) ; Several
classes of unwanted effects have become apparent, the most convenient
c!asssf:cation beung that by Kryter (1970) into effects of sound on. the
audltory system itself and its effects on nonaudntory systems. ‘Thns
3 general seheme.w]]} be followed‘in thehpresent brief revcew.

It should be.mentioned'that very little of the data available on the



S unwanted effects of sound on man and other animals has to do specuflcally with
»hlghway generated sound+ Most of these data were collected in the |nterests
of provndlng vnformataon on the effects of wartlme, ndustrlal and alrcraft o
noise on hearlng, emotlons,‘and performance.b In addltlon' quite'a bit of
laboratory research has been done on various effects us:ng broadband sound
of warious loudnesses and duratnons dependlng on the nature of the |
:nvestigation.- MOSt“of‘these data are at least potentnally»generallzable
1tovthe effectsvof,highway noise, at least to‘the.extent that the.physical
parameters of'the»sound being generallzedbto’are similar to those for which
the'data were origlnallylcollected' bGeneralizabllity is easiestbwlth )
respect to the physnologlcal effects of sound ;Difflculties arlse whenu

| psychologocal effects are generalnzed too freely, since the lnformatlon'
,contalned in the sound elther dlrectly or implscutly, is very |mportant

to the kinds of effects lt wull produce (Kryter, 1970 Poulton, 1970)

Audltory system effects. The ear responds to several characterlstncs

:of sound waves, which are, vnbratlons of the molecules of the conductlng
substance. The most lmportant characterlstics are frequency and amplltude'
of pure sounds, and spectral composutlon (which IS a spec|f|cat|on of
amplltude at varnous frequencues) of complex sounds.‘ Thertotal spectrum
of sound;energy1lsigenerally‘d|vlded‘lnto_three‘parts;'the;lnfrasonlc
7€elow:the-lOWer treguencyvthreshold’of human hearlng‘- iabOUt:léeZO‘Hz.
(cycles/sec ) ln young adults_7 ’ ultrasonnc (above the upper frequency
,threshold - about l6 20 kHz._ln young- adults), and sonlc (between the

’thresholds - most young adults can hear these sounds |f the amplutude is

adequata ThIS dnvusnon :s based on statlstical analyses of group data. The *
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ear is markedly nonllnear ln response to sonic-range sounds of_sufflclent
amplltude to be detected' it is‘most sensitive in the reglOn of 1500 Hz.*
‘one octave, The ear responds efflcnently to sounds over a wide range of
amplitudes, from an average'threshold of:about .0002 dynes/cm to a level
at least 100 d8. [ Sound level in dB. = 20 log}0 (Sz/Sj);mhere Sy lsvthe |
" ‘reference level and 82 the sound being compared wuth it/ . Sound more
intense than 120 dB above the standard reference level of 0002 dyne/cm2
becomes appreclably dustorted by the ear, and sound around lhO dB and above
becomes intolerably palnful. | |
TThe‘varlous physlcal characteristics of the sound wave have

psychologlcalYCOrrelates Whlch,can be falrly preclSely related-to the physicel
measurement of the;wave. For example, the best correlate of amolltude'ls
loudness§ that of frequencv ls pitch .Loudness grows asba power function of
amplltude (Stevens, l956) wlth an exponent of about .6 for amplltude
measured in pressure unlts.v ‘The relatlon of pitch to frequency is not so
snmple but in general it |s a monotonic function of ltS physlcal correlate
(Stevens and Galanter, l957) -Pltch and loudness are not |ndependent;
changes - |n amplltude of sound do have some effect on Judged pvtch and
changes in frequency also have effects on Judged loudness. Other
psychological characterlstlcs of sound stimuli have_been»snvestloated,
such as timbre, density; volume,‘etc., hut in generaldthesefare less
|mportant and less well understood | | i

In the effort to relate the effects of sound on the audltory system‘
to physncal spec1f|cat|ons of the sound involved, .a number of measurement
schemes for complex sound have been.developed These are |mportant here,
forihighuav'genérated sound ls‘complex sound;',ln general, there are

L



S

several oompetfng:eohemes for each of the‘effects investigated. 'Almost
all of the methods fnvoTveimeasuring’the amplitude of the‘sound at various
'frequeneies and thenfconbinfng these'measurements according to;ahspecific
' wefghtingeschehe.For:the,amplitude-at‘each frequency;: When,duration is
iﬁportant;'it too is a parameterhto be included'~in the waighting.schemer-
“For the'moet part it is diffieuft to‘decide which'of:the various measures
relevant‘to a.particu]ar:effect eorrelates best with (i.e. predicte to) the
measure of the effect. éecauSe of this, and because the sound levels of
the'experimental part'ofjthe preSent study were measured fn thfs way,'one:
'standard measure. for average sound level or amplltude will be used
throughout the paper.v This . is dB(A) of sound'pressure, relat;ve to
.0002 dynes/cm . This is‘a measurevwhich'weights'the lower frequenciea more
~heavnly, gradually decreasnng the welghtlng |n an expontlal curve up to
: about IOOO Hz. where the wenghtings are Falrly equal untll about 6000 Hz.
at whrch ponnt they become greater w»th frequency up to the lnm:t of the
tnstrument.. The welghtlng is accompllshed electronlcally nn the sound
-dpressurekmeter and an average sound level over a' l frequencnes 's produced
This measure IS convenient ‘to use and correlates well wnth all effects of d
‘souhd amplitude ‘that have so far_been'lnvestlgated. Itvts the measure most
comnonly‘in ose} although;others have,recentlv;been auggeeted which may
ultimateiv replace ft (Kryter,‘]970) ‘Kryteri(i970)dgiveé'rough equivalents
lln dB(A) to other measurements for a]l of the sca‘es in use: today,llncludnng
hls own’ PNdB measure of perceuved nossuness,,thus general:zatvon from one

measurement to another is relatlvely straightforward,
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One of the mostvobvious’characteristics of sound is that sounds from
severai'different‘sources will mix. This,means‘that sound‘sdch as speech,
'which carries information can be masked by other extraneous'sounds, These
extraneous soands:may‘themseives carry information; but rhe term ''speech
masking'' used in these sntuatlons impiles that the focus is on partucuiar
speech sounds as the wanted sounds, the extraneous or masknng sounds are
'unwanted. Some simple exampies of-this effect lnciude trying to converse at
a ioud‘party, or aftempting'to hear the loudspeaker announce,a‘departing‘
fiight while standing near a taxiing aircraft; A great deal of research
;has_been done onrthese unwanted masking effects, and it has been summarized
in’Severai piaces‘(e g. Krycer, i970' Poulton, 1970‘ ToihUrst,‘i97|)‘
Figure 1 shows one aspect’ of these data, as presented by Poul ton (1970).
lt is apparent from the figure that as the amplitude of the interfering sound
grows,}masking grows quite dramaticaliy, necessitating an increase in the
ievei,of the speechior a decrease'in the distance between,the speakers in
order to maintain communicarion. Both of these adJustments to speech
masklng by communlcators may in fact be a source of stress.:'Brewer and
Briess (1960) state that peopie workingvin high sound levels offen develop
_hoarseness, coughs,_iesionsgbandbpains in their throats.frOm the strain of
- talking over_the:maskiné.sound; it.hassaiso been noficed_that»workers,in
high noise environments simply do less talkiné.than thoSe‘workiné'in
envnronments with iower sound ieveis (Kryter 1970) ~ Also, several studies
have been done concerning peopies' responses to lnvaSions -of their "personai

spaces," invasions which are iikely to occur regularly in a high sound levei



environment'where-it-is%necéssary fo COmmunicéte by spééch (Sommer, 1959;
vHorowitz, Duff, &‘Stratton, T96h; Little, 1965; Rawls et éi, 1972). B
Presumably’theéelinvagidns of bersoﬁél space could bécomé.é source of
stress, especially if occurring between strangers or people who dislike
each other, and in cx.:ltu‘res which emphasize large an_d  inviolable persona‘l
§pace§} This toﬁic will‘be taken up again ih the conte;tbof'thé presén£

study in the Discussion,
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FIGURE 1
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The speech interference levels which permit speakers at
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~are acceptable. Points above the line are not. (After Poulton, 1970).



'An interesting and‘potentia!iy»lmportant effect of high level

.nsound on the auditory‘system is thefaural ref[ex. When the ear ishexposed
to sound about 80 dB above threShold level, two little muscles in the

, mfddle ear, thevstapedies and the tympani, contract. This contraction has
the effect of stlffennng the eardrum and the bones of the mlddle ear so that
‘they transmit sounds less effectively than normal, especnally in the
frequency regions below 2000 Hz, Since the ear is most sensntlve'to sound
in these regions,‘and since high leve] sounds are usually ﬁmpulsnve (large
change in sound level ‘in a relatively short tume), with most of the

energy below 2000 Hz. , this has the effect of protectlng the ear against

: overstimUIation to some degree. This protection is of relatfvely brief

' duratlon, however, since the reflex adapts rather quackly.’ Thus, .it affords
'!ittle protectlon for the ear in situatlons of steady, hngh level sound
stgmu]atuon. For more |nformat|on on thls effect, see Gul|k (1971) for

' theiphysiologyvand theory of the reflex,_and Kryter (1970) for an extended
disousSion‘of,the~interaction'of the reflex with masking, Joudness,»and
-»euditory fatigue, o

: Eerhaps the most dramaticland important effect,of high;soendvlevels

, on_the‘aUditory System‘isithe induction of chenges in heering efficieney
from‘optimum leveis; It would.eppear that simply using thehsystem in the
sound environment ianhicﬁlit developed causes loss of effiefency since
there_ere quitevlarge heaning iosses with aging (presbycesis). »Peek

heering ability occqrs‘iniyoung adults and gradually‘deelines after the

‘age ofv25_or'so, with most‘losses being in the.upper‘frequencies,‘ It is

not uncommon for an adult of 50 years of age to be unable to hear any sounds,
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‘of Whatever intens}ty, aboye 10 kHz, This'natural deciine fn the
efflc:ency and range of the audltory system can be greatly (and unwantedly)
,augmented however, by prolonged exp05ure of the physical apparatus of

the system to hlgh sound leve]s,

The predominant:Way‘of‘expressing'IOSSes in“hearing due’to either
aging or proTonged exposuré to high level sound are. the Temporary‘Threshold‘
Shift‘(TTS).from prehexp05ure-threshold.for pure tOnes'measured two
minutes after the sound i57terminated, and the Permanent;Thresho]d Shift (PTS),
measured usually one monthtor so after termination of theISOund; PTSs are
usually found only;after nearfdaily exposure_to.high‘level sound'for a period
of several years.v’Most exposures to high level sound result'in only TTSs |
and the threshold returns to normal after a peruod of 16 hours or SO (Kryter
;1970) Since it lS very dlfflcult to measure PTSs due to the Tong perlods)
of time |nvoived and humane consrderatlons, Kryter (1970) suggests that
TTSs should be used to form damage risk crlterla for exposure to high level
"sound Others disagree wuth thls use. of TTSs to estimate PTSs, (Ward 1971)‘
but'rt'seemsvto_be.the_best}pdea,available. YA rough_rule of‘thumo, (based.
on num erous studfes) giVen‘hy Kryterbto-evaluate PTS from'Tfé is.that the
temporaly hearlng loss caused by a given sound oon a sangle day is equal to
the permanent hearlng loss that will follow 20 years. - of near-dally exposure
to that same sound Agaln,‘thls rs somewhat controversual (Ward,,]97l) but
it Seems to be the best crlterlon avallable. | B

In general hearlng losses in frequencnes above 2000 Hz. are not |

considered umportant, since they do not lnterfere apprec:able wuth speech



goommunjoatfon; ‘Thfs is‘reﬁleoted in federal‘Standards.uhich allow
exposure tobfeveis’of sound in ihdustry and atrcraft, etc,»that.could cause
appreciable loss aboye‘éOOO Hz. if.prolonoed over a”neriod of years. This
seems unreaSOnable, since tne freduencies over 2000 Hz, are quite important
for other activities sucn as'listeningito:mus7C, and may have greater
imbortance thanewas thought forithe.performancevof.many industrial tasks

ZT see dlscuss:on of the experiment by Broadbent and Little (1960) later

in thrskpaper,7,~ It is thus suggested that any hearnng loss whatsoever
should be considered in.the tradeoff of positive and negative effeqts of
building highways and other noise‘produCinQ fnsta]lations.'

Effects on other systems.f- There are many systems of the human

»body bes»des the audntory system that potentlally could be affected by
',sound,_IOf course, ltlls,a charaeterlstic of')iving organisms that specialized
sensoryfsystems‘are the most;responsive qf-any part ofdthe_body to the par-
vtioular type ofvenergy‘totwhich‘they naye developedvsensitivity, and the
remainder of the_body‘isvnuch,lessvsensitive to»thatnparticular_form of;
energy;kyThus‘With_sound,ithe auditory system is most sensitive, and.
:Considerably largeryamOunts of sound energy mustvbe}oresent;fn“the |
environment.for otner3systems of the body,isuch»asiother.sensory systems;
the autonomic nervous system, the reticular nervous system, the brain
centers concerned wnth cognltuon and thlnking, and thenr associated
' subsystems .t0'g|ve-any measurable responses. However, these and other
| systems do routnnely respond to the presence and type of sound energy in
the envnronment, and :t is the purpose of thlS sectlon to summarlze |
'these responses. »Agaln, some of the\responses are'positive‘and some

are negativeijthvrespect-to hedonic and survival value for the organism.
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lt:must also be-kept in mind that these values of the effects for the
organlsm may change radically from sutuation to sctuatlon. |

_ One very comprehenssve study of the effects of sound sttmull on a
varnety of physiologlcal systems was by Davns, Buchwald, and Frankman (1955)
They identified a complex of responses to sound which they termed the
N-response. In the N-reSponse, there is-peripheral vasoconstriction
everywhere except in. braun blood vessels, very minor changes in heart rate,
slow deep breathlng, a measurable galvantc skin response, and a brief
change in skeletal musele tension. Others have found changes in gastrlc
motiliry,;and chemicaluchanges'in the blood and urine from glandular
' secretions (Kryter, 1970)y,'These‘responses generally adapt fairly rapidly
tovthe sound after'onset,;although intermittent bursts of sound at
vunpreductable intervals are fairly successful in repeatedly reevoknng the
response. This complex of responses has some, if not a]I, of the com=
ponents associated with arousal and/or stress.‘ anee arousal and stress are
two effects which could potent:allyvbe negative in valuelvespeciaily over
long periodsuof‘time, theiquestionjof~adaptation to these‘effec;s of noise
is an |mportant one. According to Kryter (1970),‘fhere arevno laboratOry
tests that definltlvely show that complete physiological adaptation to
steady or preductable |ntermittent unwanted sound does not occur, As
staeed above,_adaptation can be prevented to some extent by varying the
-amp]itude, fime of onset, etc,_of the sound in an unpredictab)e'way._

Sound of hiohvamplitude and sudden onset, WHen unexpected and/or
frlghtenung » can also produce a startle response. Physuologncally, thlS

is snmular to the N- response vexcept that usually changes vn heart beat :and .



blood pressure occur fhaf are'not associated with the arouSal produced by
more normal or expected,sounds;’f(Krjter,tl97b).v Even startle may.'
_eVentuaily adapt‘fout;jbut itnis obvious that a very frequent startle responSg,_‘
’COuld‘be'very "ynwan ted!", | | o o
‘There is‘sohe evidence from studies-in industry that proionged

exposure to very high sound Ierels can lead to sfgnificant‘imoafrment of
normal function of che cardiofvascular, digestiVe, metabolic,vetc.‘syscems
: (e, g.'Jansen; 1961) However; most'wrfters are of the.ooin?On that these
studies have not been carefully enough controlled to be deflnutlve (Kryter,
1970 Poulton, 1970) If the sound is. lndeed responsuble for the adverse
physiologlcal effects reported in these studles, then thas is presumably
anotherzunwanted effect»of sound. In addition, even‘short-term d'SVUPt!OUS
or'function_may-be.important, in a positive or.negatfve way, for che
‘performance,of menta?'or motor‘tasks.: This WIII be discussed W°ré. »1
»extensfvely Iater,innche paper. - :,;‘ IR

“ Sound'also has effects onvsleep. Much remains‘to be learned about
sleep in man, but |t has been establlshed that there |s a mlnlﬁum amount: of
sleep necessary for optamum performance and" ”happiness” or well-beang, both

‘phys'cal and psychologtcal ~High 1evels of sound in general |nterfere with

gonng to sleep and ma:ntalnlng sleep [?ryter (1970) reviews the datq]

- Sleepers are most vulnerable to dlsturbance by sound in the llghtest phases

of sleep and JUSt before enternng sleep.,rThe effeccs of sound on sleep can
: be traced |n a qulte'dramatlc way by the changes in EEG WaveformS'as a
result of applecatlon of sound stimuli as well as by other behavnoral

: responses such as awakentng and pushnng a button (see Willlams, Hammack

Daly, Dement and Lubin 1964) Because the sleeper-is |nna more or less
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“uneonSClods“ state;fandhbecause_learnlng,and:most;other adaptation

- requires some kind of eonSCIous actlvlty,‘adaptatlon'to sognd effects on

‘ sleep'haS'not beenxfodnd.to be very dramatic (Kryteri 1970). 'Thls is shehn
in a practFCal‘manner by the'fact'that.one of the most common complaints

f rom people contlnuoqsly»exposed to airport or lndustrlal sOunds is that’the

Vhlgh sound'levels interfere wlth sleep.; Thls‘is especlally true if the;
soﬁhd‘ls lntermlttent and\unpredletable»as it is with alrport sounds of
aircraft taking off and'landlng. .lnterestlngly, in the case of highway~

‘generated sound, “although thellowest average levels of sound occur -at

v‘nlght, lt'is at’thls time:that.they are the most intermlttent and :

unprednctable._ Thus the occasaonal roarlng truck on the hlghway at nlght

‘_may be expected to have a more dlsturblng effect on the sleep of . those ‘who

'live‘nearby'than woqld thejhlgher'level but more steady SQQnd of_rush hour. -
| 'There are numerods other'effeets.of sOUnd'on physlologleal systems_
other than the auditory, of both posltlve (audio analgesia) and negative
(nausea in response to loud subsonncs) valae. Kryter (1970) glves an

' excellent survey of these effects, and they wnll not be pursued here

s:nce they axe of somewhat lesser lmportance for the present study. In

‘general lt can be saud that the effects of sound on various physvologrcal

| systems are qunte dramatlc and important. - The adaptatlon:that has been

_found tovoccnriln most‘systems to steady'sound tends. to reddee the:lmportanee.
of.these eftects'For long-term.consideration. However, jthere is some evidence

that some- long term effects do occur in splte of adaptatlon,'and that there -

are some lmportant Systems and actuvutles in whlch adaptatlon does not
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ocCur'ae'readily as moet te qg. sleeb)'. In addition, even’short-term
reactlons, especnally if causad by repeated unpredictable sounds of
large amplctude so that adaptation is less likely to occur, can be of
'c0n51derab1e lmportance for survnval and.effgciency of performance of motor
or mental" tasks | |

| There have been a number of studles of the effects of high level
sound on menta! or motor performance other than degradat:on of«speech, Untfl
1950 (Kryter, 1950), ‘it wés thought that tnese studies were too poorly
controlled to provide definitive evidence of eny'effects; either positive
‘orvnegatiye.:nHowever,.since_f950,.the studiesihave becone metnodo1ogically
‘more_sophisticated, and seyeral kinds-of eftects have»been.found to be
‘relfabie. ‘Again'the‘effects of intermittent; unpredictable high level
sound‘and those of‘continuous high level sound are somewhat different,
especfally in tne Iight'ofltwo‘ditferent pOssible‘genereI‘effects,b.
distraction and arousal. fnat-noise can be distractfng. to‘the detriment of
‘efficiency,‘has oeen shown byvseveral inVestigetors}_ In one study
(WQOdh?adés]959) subJects were performing an air traffuc control task
wnfch involyed looking at a‘number of sources of rnformatoon in turn and
remembering whet tne93had juet 1ooked-at and where to look next. A l-sec.
burst of hiqh !evel sound upset performance signlflcantly for the next
i>~30 sec. Thas effect can be produced agaln and agatn by lntermlttent
nonse, since adaptatcon tends not to occur" the attent:on-gettnng
, effect of the extraneous sound.ls quite distractlng. Even thlS kind of

finding is not ell negative, however,:s:nce Kryter (1970) reviews several
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'studies,Which tend to ého@ that, after the momentary degradatioﬁ of
','performanéevproduced byrfbe onseffofithé high level sound, there is a.
period of 30 or mofe'sec. during which performance iS’ihﬁroved, perhaps
by.ihe arodsal which accompaﬁles the dfstracting sopnd.. Thus, if the
disfraction can be made,uéifor by the period of increased efficiency, the
two effects would tend to cancel out.i
 v‘There is some disaéréement about the effecfs of stgady high ievel
sound on perfbrmance Qf.méntal or motor tasks. Poulton (1970) argues from
a number of studies that éontinuous sound bf 500 dB or higher has degfading
effeé;s on tasks}that reqﬁire éontipuous performahce’pr vigilance; An
gxamp]e_of this kind of task w§ﬁld be,ménftoring a radar,écfeen'for
fargets, or ke¢ping7a lookout - for briéf‘slgnais1which7are'difficu]t to
disc;iminate_(as in aimaéﬁ?ne-paced inspection task), These tasks typically
must“bé pérformed’fqr,at ]?astvl/élr 1 hour for these deleterious effeﬁts
t§ abpear. One Qf the ﬁosE Well4known studies in th1§ area is tﬁat of
Broadpént and Liftlé (1960) , whovexaminéd the effect szdécreasing baﬁkground
factofy'noise'from'abbut_lbo dB to 90 dB on the performance of bperatorsnv’
>wh§ threaded moyievfiih on¥Q ro11§ éftef it had beén perforated, The
. opération,wasvperfdrmed andfm lighg,.and there were frequent aqcidents
Suchvas rolls Béfng broken%or machines jamme§, wffh maihfenahce hanng to
be cailed for.. fhé sfudy éppearéd'to be ”cafefully contfblle&, since
the fnves;igatgrsvusedva,perjoa beforé'the noige reductjpﬁ as a bése line,
and had a contrq).gr@up.fdf thch'thébnbfse jevei in Eﬁe threading bays *
was nét reddceé. “They‘fduhd signiffcanf pre-to poSt-exbérimenta] decreases

. ~ in broken rolls and calls for maintenance in both the control and the



exberimental groups,;but the.decrease‘Was 1arger fn the bays. that had
. been treated 50 as to reduce the noise level to 90 dB. Broadbent and
1Little (1960) |nterpreted this in the ltght of Broadbent's (I9Sh) theory
of attentuonal ”blnnks“; or momentary swings of attentlon to the background
‘sound, Presumably there were fewer blnnks in the reduced sound condition,
and since these binnks would be detrimental to the performance of a
dellcate task, there Were fewer accsdents.
vKryter-(}970) does hot accept thfsffnterpretation,‘although he does

agree that the results are reliable. First of all, there'wesv no
difterentiai increase in‘output be tween the:treated and:untreated bays;
even though the untreated bays had a hlgher incidence of broken rolls and
other_shutdowns.: Thus, there was some compensatvon for the lncreased
accident )evei ,perhaps due to a higher level of arousal in the untreated
bays; In add:tnon, Kryter suggests that at 1east part of the decreased
number of acc1dents -in the treated bays cou!d have been due to the_

ltncreased ablllty of the operators to use |nformat|on—carry|ng sound made

‘1‘ by the machlnes in thelr work more than they could when the noise level was

:hlgher and these sounds were masked more-effectnvely. The remalnder of the
decrease could have been due to the same unknown cause- as the decrease found
‘In the control bays where the sound level was not changed Thus,‘there”is
no_reason_to assume‘that theserreSUIts:demonstrate anythjno other than the
masking effects of high lekel'sound .which are well kn0wn and‘do not have
the same - negative impllcatlons for human performance as does Broadbent s

_ b)ink theory.,‘ln general Kryter (1970) conc!udes that there are probab]y

no effects of contunuous hagh ]evel sound on task performance except where -
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the“noise is either_response_contingent (i.e.-sound'functions»as a'reward
.or puntshment) or:stimulus contingenti(contains information releVant;to
the~task)‘ lnfreterenceito response contingent noise;‘there:is some
‘thdence that untermittent and unpredictable changes in noise levels
- affect rate of learning of irrelevant things,,presumably because it is
dlfflcult to Iearn that the ‘sound is not response contingent.

| As is mentioned above, arousa! induced by sound -can have several
kunds of effects, depend:ng on the sntuatnon.' One example of these effects.
and their ambivalence with respect to hedonic or survaal value-is a study
by O'Malley and Poplawsky (1971) of the effects of n0|se-anduced arousal
on the breadth of attentlon.l They showed that such arousal led to a
.generai narrownng of attentnon to the task at hand.. Thus was detrlmental
to‘performance of one k|nd of task in which subjects were told to try to
learn words placed ln the center of cards and then were tested for memoryb
‘oF words placed peripherally on the same cards. On the other hand, |
h'!performancexon the»Stroop,CoIor WQrd test was~enhanced hy.the presence”of

‘sound at levels of 85 and 100 dB. Sound at 75 dB led to no- differences

: from control subJects on thns task whnch |nvolves the names of colors

printed in other colors (e g., the word “RED” printed in blue) WIth the
'_subject'having to remember_thehcolor of the prunt.v Thus |t‘requ|resvthe

subject to:ignOre-the TrreJevant information (the'coior'word) This.study

- demonstrates how the narrowvng of attention caused by sound induced arousal

could “ha: ve either benef|C|al or negatlve effects on human performance,
*Vdepending on the task to be done. -There is some’ev1dence that whether a

gsven sound is re!evant or |rrelevant to the actsvttues of the task performer
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3can affect the vaule of the effects of the sound on performance. Harcum
and»Montn (l97l) found that an irrelevant hlgh level sound led to

dlseurbance and annoyance in an experimental group; but that when a different
»enperlmental‘group was exposed tovthe same sound but.thought it was relevant
h(but not contlngent) to the task they were performlng it dusturbed them no
more than the controls exposed to a much lower sound level {n addltlon,

| other workers |n the same bulldang to ‘whom the noise was presumably

: irrelevant complained'that'the nolse used in the experlment dlstracted them
and made‘lt.harder For them to,work. However, consistent with the

sUmmary of Kryter (l970), neither relevant nor lrrelevantvsoundvhad any

effect on actual task performance.

‘ Sensory d;prlvatlon and sensory overload -~ in the prevnous pages
we ha\e been dlscu551ng the effects of what may be called sensory overload ‘
on a varnety of human behavlors. In addltlon to these effects, there are |
some more mysterlous effects of sensory overload on. human perceptnon and
‘behavsor.v Haer (l97l) has reported evndence that sensory overload can
lead to what have ben called ”altered states of conSC|ousness,” characterazed
by'halluclnations, illusions, and‘a loss of‘touch.wlth reality._ Any 5uch
effects:womcl certalnly be detrlmental to performance ot industrial and
other k:nds of work although they may be sought after by some people.
‘These presumably are the erfects of arousal that does not adapt to the :
‘overload ‘of the sensory channels.‘ In the partlcular experlment menttoned
‘hlgh level sound was one of the two overloadlng stimuli, the other being
’ patterned llght. Thus it is posslble that prolonged sound-produced arousal =

could lead to effects such as these. T
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The above éffects aré very similar’to,thosebexperienced}by people whé
undergo felativély_fohg périods of sensory deprivation, fhis is a
situation where,sensory-and'perceptual Input is_reduced,tézthe minimum
ppssib]e. In casés whéré it is impossible to eliminate fnformation-
carrying stimuli, fHey are mégked. After.rélatively long beriods (several
hours) of this deprivation, subjects report héllucihétions,.iliusfoﬁs, etc.
and aléo-show changes (some positive, some négative) in performance on
mgntai,and motér tasks (Zubek,vl969). In addition, people seem to‘be more
subject_to~$uggestion and persuasion while experiencing sensory
deprivation (Suedfeld, l972), 
|tv$eemsbtha£ both séﬁsory ovérload and sensory deprfvaffén can
‘ prdducé sfates‘of arpuSél ;hat can bé detrimentallto certain'kiﬁds of
éerformancé, The quanism works-bqst {and complains leést5 wHen_aF an
éétimum level of arousalg the éffects'of éroﬁsallon‘performanqg, etc., can
bgvdfsplayed in theAférm of a family of inverted U-shaped:curves, w?th.
 peak performance at moderate levels:of'ar§usa].: This sugggsfs thét‘theré is
van optimél>sen50ry:environﬁ¢nt Which haé‘éqﬁe; bu§~notvtéo much,stihulatiqn
préSent for,fheavaripus,gehsofy systems., It is diffi;ul; ;é‘specify whét |
ghfs optimum level fs; we can aSSume, hdwever,'that it is a level which

minimizes or eliminates the occurrence of unwanted effects.

Purpose and Design of the Present Study.

Why This Study?
~ The present research projett was designed to heasurg the potential
impact of the Increased traffic sounds originatihg_from Route 18 as enlarged,

~on the college students'whOZWOufd be living and working in the vicinity of
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‘the hlqhway. lt was recognlzed that most of the exlstlng literature
reviewed above deait Wlth ‘aircraft or industrlai noise; ‘that evaluations
of soc1ai :nteraction effects,'as opposed to task-performance'and physioiogicai
-effects, ha»e-seldom'beeniattemoted;’and that the;subject popuiations have
v usually beenfeither experimentai'iahoratory voiunteers tor’brief studies or
workers and,househoiders‘in the field. |
t.Are these differences‘significant? The evidence is.ciear that the
 spectral compOSition of the150und is indeedvan importantvvariaoie, so that
the effects of yehicuiar'traffic'noise‘may be quite difterent From'those‘of
'aircraft and machinery noises. Besndes, the temporai pattern of highway
trafflc and its assoc1ated sounds, implnges on thoSe :n its VlClnlty quute
N dlfferentiy from noise "'on the Job" or the environment near an airport,
_ Brlef laboratory studnes of at most a few hours' duratlon, couid not begnn
to,answer the“questlons’reievant to the psychoiogical nmpact of iivrng near
:, a busyvhighWay, especialiy for students.whose‘work‘areas‘and living quarters
_overiap greatly. | | | |
For th|s reason, too, it is important here to unciude both task and
socvai measures of impact, a cons:deratlon frequentiy overiooked., lt ~“may be
noted that recent research on human crowdlng has shown strlkingiy that
_whuie task perFormance may not be affected over a short term, the nature
of soc:ai behavuor is changed consuderably (Freedman et al, i97i' Epstern
1972), other environmentai varlabies, such as noise may weii have samniar
effects. M i | |
Flnaiiy, college students are different in important ways from the

generai popuiatlon, and studles of, for exampie, the effects of machine noise



‘on assemblyeline workers?mayvnot‘benhigh1y predtctive of.students"reactions.:
It should be understood,lby the way, that whereae workers may perceive the |
,noiseveshan unaVOideble byproduct ot earning a‘living, informal diSCUssions
and observation of student actfons indicated strongly that many Rutgers
undergraduates perceived Route 18 noise as an arbitrery'andvunneeessaty

degradation of their environment.

Design of the Studx{ ‘ '

: Anaiysis of thebcampus milieux which wbuld'be affected'by Route 18
‘noise |ndicated that the two major sites of potentlal impact were class-
* rooms and dormltory rooms. In the former the maJor act'vvt'es |nc1uded
lecturvng by professors, student listenlng and dlscu55|on, note- takung,
. answerlng and asklng questlons, and extraneous actlvit:es such as students
talksng among themselves looking out the window, leaving the room, etc,'
In the dormltories, maJor\actlvut|es were socual nnteractuons such ae
‘ group djecussron,vvar;ouslstudv-related tasks such as memor12|ng assrgnnents
‘and‘writing papers, and thevcasual activities of ordinary life -~ sleeping,
vl|sten|ng to mu5|c, readung, etc. tt waé»decided that, for Maximal
‘reliablllty, we: would collect whenever possible obJectlve performance data,
,systematlc ratnngs from tralned observers, and Introspective reports from the
student subJects;: Obviously, some of the types of data collectaon were Iess
feasnble in-a quven s1tuat|on than others so thet_notva]l‘three were
obtauned in every sntuat|on. o | - |

;de, The Classroom Study.

11Cleseroom behavnor data were obtained during the course of three‘daYS

in_an'experimental condition with traffic noise being broadcast via loud-
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speakers outside the buil&ing, and in a control (normal) condition in
the same classes a weék later. Two kinds of data were collected: dne was
from questfonnaires filiéd-out by students attending classes fn the buildihg,
the other éonsisted3of rafing‘forms completed by trained observers who were
memﬁers of the research staff‘sitting’in on classeée |

" Questionnaire topicsjconcentrated'on subjective reéctions to the
induced sound énd on comparisons between cognitive and emotional responsivity
to the'experimeﬁtal as coﬁpared to normal sound levels, Observer ratings used
a modified Bales’syétem t§ evalqate the'levei andvnathre of class:interaction
and student behaqur (see Method).

b. The Field Experiment.

i In the Fieid experiment, 18 student volunteers spent five days living
in dormi;ory rooms which wéré assigned to one of thrée sdund conditionS:
;éntrol; modérate, or high; Six‘SUbjects underwent each of these conditions
 for fbuf,aays, while thevofher dayv(the firsthf,gﬁe sessiqn) constituted a
normalfsouﬁd queliﬁe cdnd#tion.

~Data col)gctiqn:occuréed four times é day. Repeated measufes of .
cognitive efficiency, affeétive reactions, physiological’arousal,_and:

social interaction parameters were collected. (see Method).



METHOD -
This section descrnbes in detall the procedures used to carry out
the general research desngn descrlbed above.

ClassroomvBehaVlor; For thls part of the lnvestlgatlon, hughway generated

sound was broadcast from equnpment set up outs ide Frellnghuysen Hall

a large burlding wlth classrooms in the basement and ground floors and
dormntory facilities on the floors above ground level. The sound was
broadcast on Aprllll#, l7; 18, &‘19, l972,1although experlmental data were
COlleCted only‘dn‘the-latter three‘days. : f

Sound level mannpulatlon. == The sound broadcast durung the

Frelanghuysen tests was recorded by preclslon equupment at several sites

' ‘alongmthe‘preSent Rt,’18‘ﬁreeway durrng~varlous time periods on several

: ‘daysvnear the end of March, 1972. This traffic-generated sound lsée the

' é.E.vreport.for'a1detalledmphysical analysls)vwas.thenvbroadcast'through
24”_and 3l” speakers uslng‘a Magnetic Data Recorder (G R. .#lSZS-A) and
‘ampltfler.. The levels broadcast were measured Wlth a G R. 1565-Ausound
'level‘meter‘and averaged 80 dB(A) +7 dB (A) at the Speakersvon April 14
and l8 and 77 7 dB(A) at the speakers on Aprnl 17 and l9 éound levels
“were also measured at varnous points in and around the Frelnnghuysen bunldlng
~with windows open and closed ln general levels around 80 and 77 dB(A) on
Aprul 14 g 18 and l7 & l9 respectlvely,bwere measured on. the balcon:es
out5|de the lounges, whlle‘the average levels lnSlde the lounges were about
55-60 and 50 55 dB(A) respectnvely. In the classrooms, wuth wnndows open,
the measured sound levels were about 70 and 67 dB(A) respect; ely, and w;th'

.Wl"dQWS closedeere,about 6§ and‘63-dB(A) respectuvely. These sound

levels were subsequently used in the fleld eXperiment.



It should be mentloned that the 24" speakers cut off frequencnes below
about 120 Hz. These frequencles are fairly promcnent in hughway-generated_
,sound;»correspondlng,to a great deal of the heavy "truck rumble.”: In an
effort to lﬁprdve'the slnulatlon. 31" speakers were substituted, but.these
speakers still cut off frequencles'below about.80 Hz. This would appear to
be a diffltultiproblem in the reproduction_of traffic sounds, and it may
' have had some effect on the data of the present study. Houever, most of
the lower part of the spectrum was present in the broadcast sound, so
these effects werevprobably qlnlmal. |

Observers"Ratinqs.bf- One component of the Classroom Study was the

rating of in-class behavlor by trained observers. A meetlng open to'allv
lnstructors and students ulth_classes ln'Frellnghuysen was‘heldcdurlng the
Week prlor'to'the;study, ahd permlsslon was obtained for the presence,of
the observer-ln each‘class. :
Sample Selection. ‘

~One relevant aspect of the15|tuatlon was hat Frellnghuysen Hall con-
talns classrooms of varlous,S|zes and classes with a wlde‘range Of‘SUbJeCt
matter. dudactlc methods, etc. Classes are held from'early morning
: through the afternoon. Weiwanted to be certain that a.fair representation
of each typefOf class and each tlne'period was included,ln‘our sample.. A
complete‘llst of'classes whlch‘met on the'experlmental days ‘was provided
and the classes were dlv:ded |nto time and general subJect matter categories.

|

'Withln these categorles, an attempt was made to include classes of various
sizes to control both for number of students and, at least lndlrectly, for
teaChlng-method'(e.g. semlnar. dlscussion, or leCture).» The‘flnal

breakdown of the 33'classes in the sample is included as Table 1.
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Table

Types of Classes Included |

"

n the Sample

PM

‘ AM - .
15 ' More 15 More
, or than or than
Subject Category Attendance: fewer 15 fewer 15
Humanities (Foreign Languagé,'Literature)‘ 2 0 3 2
Social Sciences (History, Psychology. ;
~Economics) 5 0 ] 3
Mathematics {2 3 1 4
Applied Sciences (Computer Science, - ,
Military Science, -
L 1 1 1

Busingss3Administration)




V'Ratinngateqories and Procedufe. - Three:observere;‘whb wefe told
nothing of‘fne pUrposes or hYpotheses of the‘study, were'trained in the
use of the ratfng»categofies, whiehare included as Appendix B.. Identification -
of the class, including scheduled and actual starting t?me, and‘attendance,
were recorded; modified Bales‘interaction.categorfes were used to record
fhe nafure of verbal interaction.in the class. The,totalinUmber of
verbal communfcationé, and the location in the room of the source of-ea;h,
were é!sd.recorded. - |

At fifteen minute intervals, the observer filled out the '"15 Minute
Summaries“ (see Appendix B). These ratings asked for a'generaf evaluation
of the class proceedungs, with categories measurlng the nature of task-
oriented (ntems l, 2, and 3), affectlve (ltems 9, IO), and general .
c1ass;oom factors. ltem 8, concerning the general leve] of noise, was a
eheckvon'fhe(experimentai‘manipulation; item 7 ('%dequacf of classroom _
lighting”) wes a control question to indicate anyvaSSibfe rater bias
(cf. Rnsenthai; 1966). | | |

Behavior rating‘Forms; interspersed'evefy’TS minutes by summaries,
were filled out until the class was dismissed. 6he week after the first
obseryation; the sane obseFQer again vieited the same class and completed a
secondVSet,of”ratings‘and summafies. 'Thie Served as a confrol comnerisen
with the eerlier, simdlated traffic sound, condition. |

Student Questionnaires. =- Large boxes of blank questionnaires were

placed ln the ha]lways and near classroom doors in Frellnghuysen Hall

dur:ng the experimental sound induction days. There were sngns urging

students to fill out a questionnaire, and othe; marked boxes were made
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available in which combléted‘Forms,cled bé‘deposited. Obviously, there
wéé»no control over.Whiéh‘students chose to filf out qu¢sti§nﬁaires nor
over the;nqmber'of forms filled out by each fespondent.. A tofal of 819
édmbfeted questionnaires Mere turned in; the form itself is included as
Appendix_C.v | - | -

Field,E;perimeht.

Subiects.é-vtoilége students were recruited for the one-week experiment
by offeringvthem'70 dol?afs remuneration. Students=Wh§ volunteered were |
SCreenéd in-a tefephone iﬁterView expléining the requireﬁents of the
experiment‘fn terms of iime'necessary and limitation on movement. fwelve_
women ahd sfx-menvwho participated fn the study were fandOm)y assigned to
déublé rooms‘wfth the restrfction that roommates were‘qf the same sex and
did not know each other pfiofyto the stﬁdy; |

’.}_Procedure. -- The-squeCts were furthe? randomLy divided Intovthree
,grQups of féur women and ﬁwo men each, One group wés designatéd és a
cbhtrol and ‘was assigned‘éo rgoﬁs‘on the 2nd;rhth, and ‘8th fjoors of the‘b

dormitory. The remaining two groups were assigned rooms on _the first_?loOr

so that one gfoup»was in high level traffic SQund_robms'(éee Sqund'Manipufation)
';nd the other waé»iﬁ‘lower‘level tféffic sound rooms. All 5quects affended
preliminary sessioﬁs‘on>thé>3aturday and Sdnday preceding the study-week in
order to rgceiyelérféntatidh andvféMiliarizgt}on'with the'fbrms. By
Mohday‘éll'SUBJects had moyed‘info their assigned rooms,and'bégan the weék

léng experimen;;,‘The daii? schedule was.as fb]low#: 8;00_? iO:OO AM

' Complete;morhing‘packetvof‘comprehensfon, memofy;.;reafofty,and adjective

checklist tests énd_:ake'pulse; lOfOOv-‘3:OO‘PM’compJete packef‘again,



with alternate forms of test except Adjective Checkllstt, 6:00 PM attend
,group dlscu5510n session’ and then do Prlsonner s Dilemma game with roommate.
(order counterbalanced across days) 8 00 PM = 12:00 AM complete third
packet of forms. vThis”sehedule‘was maintained wlthffew exceptlons'through
the'Week until Friday evenlng when_tne study ended. In instances where
”tests were missed; they were:made:up at the earliest opportunity except in
the'case‘of the group diseusslons and Prlsonner's Dllemma games.
Monday served as a control or basellne day sunce the hlghway generated

sound was not turned on until Mponday nnght with the nlghuime trafflc tape

(see Sound level manlpulatlon). Saturday and Sunday test admlntstratlons
‘were also counted as baseline.

. Dependent measures. -- There‘were four measures in the packets which

. the‘subjectvcompleted‘tnree times dally.“Palrs of‘subjects sharing the
same room-admlnistered:the;tests to_each other,orwthed themselyes on the
»yarlous'tests,»dependlng<on conyenienoe. ’The‘l8 memorygtests consisted'of‘
definitions From the Encyelopedia Britannlca Dictlonary; Deflnltions were 8
randomly selected with the restrlctlon that each be approxlmately lOO words
long (see Appendlx D for an example) SubJects had 5 mlnutes to read the
passage and 5 mlnutes to wrate their recollectlon of the passage on the
‘ prov:ded»form,» The‘l8_forps of the read:ng_comprehens:on test were selected
from sanple items ln a Graduate ReoOrds Examination primer (see Appendi£ E
-for an example) ; SubJects spent 5 mlnutes readlng the passage and answernng
the questions;’ The - 18 forms of the story lntegratlon test were composed
flve words from whuch the subjects were requested to wrlte a story \see

-Appendlx F for an example) SubJects had 5 mlnutes to.compose a story on

- each occasron., The flve:words en any particular test were drawn one each -
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from Fire classes of things: ‘animala, vegetables, minerals, pfants, and
tools, The fourth test was the Affect Adjective Chech LiSt>(AACL)(See
Appendix G), the:eane form of which was USedbin all administrations. All
'teefs'were‘counterbalanced acrossv administrations.'For'the group discossions,
topics nere:chosen to be timely ones (women's 1iberation movement, case of
a‘juvenile delinduent, etc.)r-(Grgup discussions were to last 30 minutes, and
the group was to fry to come ro some consensus regarding the topic of
discussion.. In actuality, discussions ofcen stopoed before 30 minutes had
passed, while one session ran considerably over 30,minutes (SeevResults).
..The discuseiOns were rated on a se]ected set of Bales interaction categories
(See Appendices,B &YH) in blocks of 5 minutes. Retere were pafd graduate
’students who attended a tra|ning session during which a consensus on the
Bales category def|n|t10ns was reached Raters were assigned to groups at
random, one to a group, and stayed‘wlth the same group all week,_as the
ratinés.depended,oh knowing thevnames of each person in the group., On the
First‘day, raters explained their role to the group, introduced the topic,
'and then withdrew to the peripheryvof the room, vOn‘subsequent days,_raters -
snmply announced the topic: and W|thdrew. | .

Raters also administered the Prlsonner s Dnlemma (P.D. ) game in a
counterbalanced order with the dlscussnon. The game consisted of 10 trials
per»day,of avstandard, symmetric, medium payoff géme (ﬁor,nointsdbnot money)
(see Aopendix | for.the payoff matrix.) Each subject was paired with his
or her.raﬁmate; here were IO occasions on which'each had'to:choose to
etther cooperate or compete; wnth consequences described by the payoff matrlx.

Choices ‘were made by selectlng the appropriate slip of paper and handunq it



to the rater, The rater then announced the payoffs,‘returned the chonce '
"slips; and'adminastered the~next trlal At the end of each sessuon, the
-subJects were told their overall scores.

Sound level manlpulatlon. == As was mentioned above, the level of

highway-generated ‘sound- in the environment of the subjects was the independent
varnable of |nterest in the present study. Three levels of sound were

chosen, and a group of six subJects Ilved wnth this sound continuously for -

. four days after the one-day basellne pertod The sound usad was a

re- recordung of the hlghway generated sound played at .the Frel:nghuysen
dormvtory in the classroom study'described above.‘ The sound recordlngs used
in the fleld exper|ment were made on Aprl] 14 1972 in room A-3

Frellnghuysen Ha]L with the'windowsvopen. The equipment used for the record-
ingyWas as'foliow5° Ampex 601 tape recorder, Ampex 620 playback ampllfuer/
speaker, Shure 565 Cardcoid microphone, and a Sony TC- th-A tape recorder
The trafflc sumulat1ons recorded on the Ampex 601-tape recorder were belng
broadcast from the canal tow path behind the dormitory through 24“ speakers
.’that cut off frequenc:es below 120 Hz. and above 6 KHz. The 601 handles .
‘vthese frequencues easnly. ‘The oony TC-104-A tape recorder was used to make
‘.5 mlnute loop tapes from the master tapes. The hlghway generated sound
broadcast rn the rooms of the subjects in the H and M condltsons’was from
_tapes played on the-Sony tape recorder.f The output of the Sony was fed
through‘ajBogen Melzo‘nfxed'power amplifuer to ce}umn level speakers that
cut off frequencies below TOOJHz. Thus the spectral composrtlon of the
sound may have dnffered somewhat from the typ|cal one (see Kryter, 1970)

HWthh ancludes a Iarge component of frequencues under 120 Hz. Phenomen-

'%See‘page‘42," Ll . -



ologically, the rumble of the trucks was somewhat attenuated.

Tabie 2 shows the measured sound levels of the tape foop broadcast
at various times of the day for the two experiment31 conditions. These are
~ average sound levels;  actual leyels varied‘: 7 dB(A) frém the averages.
The control condition had no extra sound introduced in¥§ their roomé; tﬁey v
lived at the ambient noise level of the dormiiory‘ This was measured to be
about 40 dB(A) inside the rooms and 50 dB(A) in the corridor, providing
no fadios, record players, etc., were operating; Thus, there was a fairly
Iarge-séparatfon in average ambient sound level for the fhréevgroups of
subjecfs. In addition, the control subjects heard very little, if any,
traffic-generated sound, the Jormitory being well insulated and isplated
from any large highways. | | | |

.Combinjng the testing schedule and the schedule of noise broadcasts,
it wfl] bé seen thét in general two of the three daily‘cogniﬁive-affective
batteries‘were run.in the equivalent of rush hodr4sound conditions (the
highest.level); the other was run in nighttime intermittent, the lowest .
lTevel. Also,_tﬁé discussfon and P.D, gémes generally took place during

the highest or next highest level sound broadcasts.
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Table 2

 SCHEDULE’OF'SOUNb BROADCASTS FOR THE -
- 'H " AND M CONDITIONS

~ AVERAGE SOUND LEVEL BROADCAST (dBA) -

TIME OF DAY . H M
1. 7:30 AM=10:30 AM w e
2:00 PM- 6:30 PM R _
2. 10:30 AM-2:00 PM 67 e
6:30 PM=8:30  PM AT . |

3.' 8530 PM- 7:30 AM - 5P B3

* An average, intermittent noises peaked.at 62 dB(A)
** An average, intermittent noises peaked at 58 dB(A) ,
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RESULTS

The results will be presented in the same order used in the Methods

- section,

Classroom Behavior.

Sjo;e tHere was no difference between the effects of the two e#perimental
souﬁd levels, these were ooi]apsed intovone category. Thus, the mejot‘ ’
‘comparisons were}between the experimental conditfon and the control or
" ysual" condition..

Observers' Ratings.b--‘Although there Were several large differences

between the pairs of ratingé (noise broedeast.VS. control days) on a
number ofvcategories,‘t-tests»showed_nonsignifieant trends due‘to’hng
vvariance; Therefore, the data were feanalyZed by use of'tﬁe‘Sign Test;
The folloWing‘signfficant d{fferehcee wete obtained |

Under the experimental (lnduced sound) conditions, there was :

a.. Less classroom participation (z = 2,46, p < ,02)

b. Less attention to‘classroom proceedings (z= 2.30, p < .02)

c. Lower audibility of instructor comments (z = 3.11, p< .002)

d, Lower audibility of student comments (z» 3.01, p < .003)
(A1l of the above significance levels are two- tatled)

" There were also trends to the effect that under induced sound:
~a. More lecturing rather than discussion (z = 1,46, p = .07, one- tauled)
b, Less askung for oplnlons (z =1.37, p = .09, ~one- tanled)

: The-manlpulatton check gndicated that observers: in all 33'classes’rated
- the'eXperimenta13sessfon‘as higher in ambient noise thanvthe control

session (z = 5,57, g< 5 x 10 ), whereas the ”|llum|natson“ control

questlon showed no differences (experimental and‘cdntro} ratings within one
" point ihtfz*of the 33 COmperfsonS' in the other'Zj; experiheotal'rated
hsgher than control ll tlmes.and vice versa 10 tlmes) It ‘thus appears that
the manupulatuon was effectnve and that the results were not: due to

generallzed observer buas.
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More detai]ed analysis indicated that.there was no reliablereffect

of time within session on any item.

Student Questionnaikést -= Every oné"of the nine questionnaire items»
showéd-highiy'sidnificant’differences between ''Today'' and ”Usual,” with
g? s . ranging from 50,90 to 883.31 (all but two of the nine were greater
than 400). 'tn every cése, the induced sound conditidn was»rated negétively:
lower efficiency of note taking, lower attention to class proceedings, lower
audibility of teacher and student contributfons, lower general student
enjoyment, Tower own enjoyment, Iess.seriousness, less diécussion. The
manipulatfon check.uésvagéin,confirmatory‘in_that the "Today" condition’was"‘
'percé}yed as mote noisy tHanvusual_(&?‘=‘883.3l), Again, no tlme effect
within»thevday was found. |

Comments (itém IO,jAppendix GJ were slightly léss unénimqus (some‘
studentS’said that they could gét used to the noise, or‘that'tﬁey had
expectéd it:to be worse) but were still quité strOngly unfavofable. 'Sdme
were extremely lndignant and host!le, |ncluding one from a student who
asserted that his dormitory room on the fourth Floor was benng made
uqinhab{tab!e by the sound. Also, several commentsvexpressed indignation
.éodcernidg the invasion of the'classrooms aud dormitory.rodms By‘thg noise,
‘e5pe;fal}y about the‘fé;t:that decisions about the experiment were made by
authorities withdut previoué consultation with the students. |

One plece of anecdotal data supports the evvdence from both classroom>
‘ observatvons and student reactuons' the cable to_the sound equ}pmentiwas
99t,by students at least twuce, and éeverdl‘questionnaire ¢0mments‘proﬁised

to destroy the equipmentvif'it'could be found unguarded.
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Field Experiment.

Checks on‘Experimental Manipulations.=- On the final questionnaire
nhich aii‘subjeets ansWeredv there were several QUestions reievant to the
subjects perception of the sound ievei in their ilving quarters during the
‘ study and in their usual envuronment (see Appendix J for an exampie of the
questionnaire). The responses to these questlons can serve as a check on
the manipuiatlon of enVIronmentaI sound level in the present experlment,
~as well as a prelimlnary lndication of the subjects' re;ectuon to the
highway generated sound, Table 3 displays the mean responses of the subjects
to all questions except number 7. Questions 3 through 6 are of interest»
here. The responses tb these questlons were subJected to an anaiysus of
variance to : see- lf the differences that can be observed in the means'in
Tabie 3 werevstatistltailyisignificant. " The resuiting 1f-fatiOS,1WIth 2
‘and 15 degrees’of f reedom in all eases, are also displayed in Tabiev3, along
with the D value for each F. : | | | |

-it can be seen that the differences observed on questions 3 and 5 were
‘statusticaiiy significant .those on questions 4 and 6 were not. __For -
auestion ,, “this means that the experlmental sound levels signiflcantiy
affected how nousy the sub;ects perceived their rooms to be, from a mean o
‘ rating of near the extremeiy noisy end of the scale in the htgh sound
condltlon, to a ratlng on the quuet sude of the midpoint for ‘the controi
condition. Soheffé's tests on contrasts shows that at the .05 ievei of
vsignlficance both the hlgh (H) ‘and medium (M) sound levei condltions are
vdlfferent from the controi condltion (C) but are not dlfferent from each

other. The iack of statisticai sngniflcance for questnon h means that there
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were no differencesfbetween the various condltlons rn terms of how nousy

‘“6ur subjects reported thefr usual.envlronments to be; ThIS implues that

vthe dofferences observed between the groups on questlon 3 were lndeed due
to the expervmenta! manupuIations.

The 5|gnnfccant dlfferences in responses to questvon 5 mean that the
noiSe Ievels present in the subjects' rooms botheredﬂthem‘dqfferential!y
pdepending on the condttlon- 'subjectsvin thebH'condition were_great}y
ibothered ’mean of 2. 5 on.a 7-povnt scale) subjects in the M condition.
next most and sub;ectS'mn the’C condltnon,vleast vAgaianchefFe‘s tests
on contrasts, usung the_.OS leve! of sugnlfucance, showed that the H and M
‘condttions were both sugnnficantly dlfferent from the C condttlon but not
from each other.v The fact,that there ‘were no SJgnlficant‘dvfferences in.
responses to questton 6 how much subJects were bothered by the noise level
they usually live in;vumplies that the differences in responses to auestuon
.‘5 were a reSult of‘the experumental manlpulation of the sound 1evel in |
the subjects"rooms.: Thus the manlpulatnon of the sound level seems to have
' been successful, at leastlun so far as the subJects reported thelr envrron-
; ments to be differentva!ly nousy over condutions.' In addltlon, subJects
in the high sound level condltlons were svgn!ficantly bothered by the

“h'ghway generated sound as compared to the control sub]ects

Coqnlt've Performance..-- Sub;ects' scores on the memorlzatlon and

"story rntegration tasks were‘dlvvded nnto three groups: the average score
‘for the baselnne pertod (BL) which lncluded the Saturday and Sunday
‘_sessnon and the furst two (mornnng and afternoon sessnons) on Monday,

and the average scores for the first and second halves of the remalnung

'admnnlstrataons whcch occurred after the highway generated sound was turned
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Table 3

MEAN RESPONSES TO. F INAL_QUEST IONNA IRE

Sound Level

“HI

Question MED “CON | F 5 

I 433 2.83 0 2.50 | 1.17 N.S.
2 47 3.83 4,00 .08 N.S.
3 6.33 550 2,50 110,66 .001

- 333 2.8 k5o | .87 NS,
5 2.50  3.17  6.33 | 5.93 .01
6 5.67 ‘6.33 6.17 .29 N.s;
8 4,67 167 1.7 6.5k .0002,
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on on Monday eveniné. In this Wéy the data were reduced t6 manageable
numbers, and indices & both change from the baseline and change over time
during the '"noisy' part of the study were available.

" Table 4 shows the mean scores on the memorization tests over the
three conditions and time periods. There seem to be differences in the
scores, in the direction that performance déciinés ffom’baseline levels \
over the week for the two induced sound groups, but remains the same for the
.éontfol group. However, an analysis of variance of the hemorization-scores
indicates that these differences are not statistically significant.

iTabie 5 shQW$.fhe méan scores on the story integration test, higher
“scores ‘indicating greatervability in creative synthesis. This is an ability
which is;quite important to a coiiége student., There seems to be soﬁe
: decline-in performance from baseline in bdthithe M and C conditions, and
no Iarge diffefences‘over timé for the H-condition.i HoWever, anvahaiysis of
vafiance shows these differences-not to be statisticaily.significént.
Because of time iimitatidns; the readiﬁg comprehensicn'tests were not
écqred and so results on this test are not ag‘preséﬁt available.,  The raw
data will be suppiied on request (but in view of the facfitﬁat there are no
significant differences on the above cognitiQé measures, a.prediétion of
no difigfences_onithe reading'comprehgnsion couldvbe made) .

GrougrPrbBiemeolvigg. ~~ Table 6‘shows the nUmber‘of'statementS

(meaniﬁg units) made by the‘subjects in each group which were scored in each
of the Bales interaction Categorieé,for each‘discusgion-day of the study.
These are the Basicidata totbe analysed here. Before éiscdssing_these data,
it'i54neces§ary fbvreport on‘one‘aspect of the group diécussionsvfhat did not

go as‘pianned.<iAithngh the discussibns were to last 30 minutes eaéh day,
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~ Table 4

© MEAN SCORES ON THE MEMORIZATION TEST

oL 12
_ . H - 148,8  120.5  100.5
-~ SOUND o , o
LEVEL - M. 193.0  190.0  180.6

c;. 158.1 150.9  156.0

-v‘»kTabJe 53

 MEAN SCORES ON STORY INTEGRATION TEST

B - A B T
W 30 3,02 2.97
L
LEVEL M bL.27 3.82 3,06

o 3.50  3,79"1 3.55

BL - Baseline
|

1 - Firsf half pf ftiéis?éfter basel ine period

2 - Secbndvha!f,of'fffSIS’affek‘baséfihe~perfod .
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the actual number of minotes spent ih the discussions was different across
| days and groups. Table 7lshows the‘time spent in discussions for each of
the groups forbeachvof che deys of .the study._ It is appareht that the
H sound group spent most fime in discussion, the M group nexc most, and
‘the C least. This orderihg does nof ref!ect the ordering on the first
‘day of the study, when the noise had not yet started. Eveh so, since
h the H group did spend longest on the first day and on subsequent days, the -
time spent on the first day was compared with the average time spent on the
foorAexoerimehtal’days.‘ These averages were 37.5, 27.5, and 20 for the
'H, M; and:C cohdicionsvrespectively. It can be seen th?t in bothz
exper?menﬁal conditions, there was an increase that averaged 12.5 minutes
per'dey'over»the time spent{on_the first dey. There Wae3no such “increase
fnvthe cohtrol cdndition. |
Table 8 shows the data of Table 6 co]lapsed over the d:fferent
categorles of statements tn order to glve an idea of the progresscon over
time of number of statements coded and a clear plcture of the differences
‘|n total units coded in the three conditions. It will be remembered that
the initial discussion wasrheld_on_Monday, May I, before the highway |
eound.was turned on in the‘experimental‘cohditiohs. It cen thererore act
as a baseline for‘all of_the groqpe. It can be seen thet»there,is a general
tendency for all groupsvto increase over the baseline in the numberbof ‘
heening unjtcvcoded,ih the different categorfes.‘ In general,.thevhumber of
units‘codedbrfsee‘uhtil’the middle‘ofrthe week, and then declihesvon the
last twovdays of the‘studya éothvthe H and L conditiohs‘follow this generel

v

pattern cloSely; The M condition has peaké-on the second ehd fourth days,



Table 6

- . Interaction Ratings - Total Occurrences

- Collapsed Over 5 Min. Periods and Ss

‘Hil DAY.‘(MAY) | - MED DAY (MAY) LO DAY (MAY) .

Cateories 1 2 3 4 5 T ] 2 3 5 S 1 2 3 b 5 =
- Agrees 5 10 13 25 18 71 6 24 14 8 8 60 2305 15 26
Disagrees 9 16 50 b2 9 4 2 3 1 3% 5 2 6 1 7 2
Gives Info. 8 L4 108 58 43 261 6 B89 48 68 28 239 3 13 31 36 10 9
Asks info. 0 25 55 7 12 99 10 26 17 21 7 8 3 8 15 9 9
- Shows tens 0 6 25 1’ 0  32 o 7 & 1 o 12 0 0 0 o0 0 0
Gives Opln. 8 15 106 22 15 166 27 22 29 67 62 207 16 18 26 36 26 122
Asks Opin. 0 9 "1;5' 10 5 3 0 0 22 1. 2 3.2 1 0 -0 6
oramatigé's 6 17 3% 25 13 9% 1220 7 8 12 5 1 3 25 0 4 33
.27 36 142 437 153 103 871 Z 68 212 121 198 119 718 S.33 49 109 83 71 3bs

-gh-
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with‘a inght dip in the?middle. ‘The d!fferences between the conditions
in the pattern of change in unlts over days coded is statist|cally |
significant (X ‘221 2 wuth 8 df., p< 10 5) It would seem that the
vpeak on the thlrd day for the H condlt:on is hlgher than predlcted, and
the depressuon on the third day for the M condltion is also deviant. Beyond
this, it is duffucult to |nterpret these differences.

1t is easier to lnterpret differences in the total number of units
‘coded in the varlous groups. It can be seen from Table 8 that the H -
subjects. uttered the most codable statements over the week, fo!lowed by
the M and then the C group, although on the flrst'se55|on the most units
were scored for ‘the M group. However, these dafferences may snmply be due
Vto the fact that the H condttlon spent more time talklng than did the M
and the M spent more tlme.than the'C, In order to test whether the rates
of emission,of»neaning un?ts were different between the_conditions; a
’vcht-square test was.done %n which the expected‘frequenCies in the cells
were calcuiated from the proportlon of tlme spent in d:scuss:on by fhe
yarnous groups, Thus, the H group accounted for L3, 75% of the total time
.spent Bylal] groups nngdnscussnon durlng the week, the M group 31,25%, and

the C group 25%; Using'these expected proportions; the‘g?

for the totals
in Table 8 was 6. 8, with two df, p<10 4. Thus,bit can be asserted that
not only did the H and M groups spend more tlme in dnscussuon than dud the
C group, but also they uttered separately codable meanlng unlts at a faster
‘rate durlng that tlme. | | | ) |

o lt |s also possnble that ‘the increase in untts coded durlng the

middle part of the week IS ssmply a reflectnon of the greater time spent
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dlsCusslngnduring;those days. This certalnly seems.tolhevtrue for the
dip in the thlrd-day fortthe M group, since there was a'slmllar‘dlp in
. tlmelspent on that day for that group. lnyorder to test thls’hypothesls,
- a slmilar chl-square‘test to the one described‘ab0ve was done, osing the
'pcoportions of tlmeISpendvasrthe eXpected'proportlonslof dnlts'coded. For
this test.X2=‘.-353.9; Qf =8, slgnlficant at better than the 1072 level.
'Therefore, althouéh»lt may beytrue in‘someJCases'that the’lncreased number
of unnts coded was a result of increased tnme spent in dlSCuSSlon, it is
not true in general for the data of this study. | |
Table 9 presents the dvscusslon data collapsed across days, 5o that
;the overall pattern of statements scored in each of the |nteractlon cate-
:gorles can be seen.h The most'obvlous.patterns are that the categorles of
guving and asklng for information and guvlng oplnlon predomunate in the
dlscussnons in all groups,‘ On. the other hand, there are relatlvely few
examples of showlng-tenslon and asklng for oplnlons. In order to determnne
‘whether there was any overall dlfference between the dlfferent groups
ln the pattern of lnteractlon category frequencles, a chu-square test was
done on the data'of Table 9. The overall X2 was 83.L, df lh g IO-S.
However, scnce the table is so complex, it is dlfficult to |nterpret thus
result. _lt was thought necessary to break Table 9 down and test the ‘
results of each category or palr of complementary categor|es separately.
| There are three complementary palrs of categorues wh;ch can be

meanlngfully compared wnth each other.' They are Agrees-Dlsagrees,leves'
‘lnformattoanaks for_lnformatuon, and ﬁlves‘Oplnion-Asks for Oplnlon, A

chlstqare_test was. done for each_palrhseparately on the[data shown - in



Table 7

DURATION OF DISCUSS IONS IN THngIELD EXPER IMENT
o st L
1 23 L 5 =
25, 30 60 30 30 175
15. 30 25 30 25 125
200 10 30 30 10 100
60 70 115 90 65 400

TabTev8“

(MlNUTE&l |

TOTAL MEANING UN|TS SCORED_(DURING DISCUSSIONS) ON_EACH DAY

HI

MED

Lo

‘ OF THE FIELD E EXPERlMENT ‘

DAY

871

Table 2-

2 3 4 5 =
36 142 L37 153 103
68 212 121 198 119 718
33 ko 109 83 7  3hs
137 403 667 U3 293 193

' TOTAL MEANING UNITS SCORED (DURING DISCUSSIONS)
IN EACH MEAN!NG CATEGORY

HI
NOISE MED
| Lo
=

CATEGORY

A DA el Al ST G0 po o
71 91 261 99 32 166 55 96 87
60 3 g 229 81 12 207 26 59 718
2% »él ?,93 Wk 0 122 6 33 34
157 146 593 224 Wk ko5 87 188

1934
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the appropriate columns of Table 9. It is not necessary to take time Speht
in discussion into account for any of these tests on complementary pairs,
‘because what is looked at?ls the relative frequency of scoring of the two

categories across the three groups. The X2 for the A-DA test was 9.8, which

with 2 gﬁlisisignjficant at the .007 level. This‘means:thag there was more
diéagréement relative to agreement in the H condition‘fhan in the M or C
cdnditiéné. Fbr‘the Gi-Af cdmparispn, the 5? was 2.23, which is not
significant at the .05 le*el; Tﬁis means that‘therevweré no differences
‘ acfoss coﬁdftions fn the relative amounts of giving and asking fof
"informatidn. The,K? for the GO-AO comparison Qas,30.4,:which'is
sfénifiﬁant at'better'thaq fhe l0'5 level, indicating tﬁaf‘there was mére
askfng for bpinion relathe to giving opinion in thé H cqndition than in the
M of C condftlons. | :

’.Twp of fhe‘fntgraCtioﬁ_categqriés,>ShdwsvTen;ion and Dramatizes, do
ho; easily'pairvup;itheref¢re, separate analyées Qere madé on‘the data in
"the$e co1umns,of.Tabl¢ 9,”ian§e.the interest here is in ébsolute , |
frequencies of Qcéurrence;iit i; necessary fo.take intd'account the time
spent in discussfdn.in‘the%same way as for the ana}ysfs for total categories
coded,“ Therefore, chi-sqqére}tests_weré-déné on'tﬁe déta ib these two
categories) usiﬁg tﬁe prppdrtion of time spént by each Qroup'aé,the{
'expected pr6portionkqfrunifs coded.»,Thus‘the interest in rate of emission
‘of ;heée units. | | | L |

>The x2_fgr'the'ShowslTénéfon data was 19.66,_whiqh‘with 2 éf is
slgnjficant-aflfﬁe‘.OOS levél. Tﬁfs means that the_rate'of emission of

‘tension units was higher in the H condition than in the other two, and



’hlgher in the M condit?on than in the C condition. lt”is interesting.
to note that not one occurrence of this category was recorded for the

c condltlon over the entireweek| Both of the experlmenta]vcondltnons
showed a fairly moderate |ncidence of this response. Angab]e 6vshows,
thlS'category'was not USed for any ofvthe groups on either the ffrat orh
hthe last‘day ot the studyl A1l of this behaviorbcame,fn‘the H and M
groups during.the'middle three days ‘with the belk of it'during'the
emarathon sessuon on the thnrd day for the H conditlon.

The analys:s of the Dramatlzes category in the same way gave a

| X2 of 6. 47 which wlth 2 df is sngnif:cant at the .05 level This means

- that there was a tendency for the subjects in the H and M conditions to

utter more statements whuch{told a story, or ca)led up illusions or

|

images,_than for‘thosevinlthe C condition. All conditfons seemed to have a

fairly high incidence of this kind of statement, however;'

Prfsoner's Dilemma Game.r-- Two basic analyses (cooaeratiyeness and
‘m.contingent,propensitiee - see Rapoportla.Chammah' 1965) of‘the data were
done for the data of the P D. games played each day. elther before or after

" the discuss:on. However, !t is necessary to preface these analyses with
“:the statement that un general the P.D, game: was not successFul in differen-
hxtuating between the groups w:th respect to post-basellne performance (lt
wil!»be remembered that'the First game was run before the hlghway generated_
sound was turned on in the experumental condltlons) On the furst day, y
most of the SUbJeCtS of the M- group achleved cooperatlve lock-:n (both |
ﬂplayers make on!y cooperat|ve chonces) ‘which was quute dlfferent from the -

: other two'groups, This group persvsted-ln cooperatuve lock-jn, and»therefore



did not change over the experimental pehiod ln'additfon,'the data for the
first day of the C group are incomplete, since two of the subjects were not
'-present on that day and did not play the game. Thus the data cannot be
considered complete'enough for definite cohcluSIons, ahdhare not very
informative epen‘where they are complete., In addition, the games were
“only 10 trials long, whuch is far too short for most patterns reported
|n the literature to appear (see Rapoport 3 Chammah 1965)
Table 10 shows the results of the analysis of the data on
| cooperativeness. The data‘are_the proportion of cooperative choices for
ail.pairs,of subjects in each grodp who,played‘the,gamebon a gimen_day. I't
can be seenvthat for the most part there are no changes of any magnitude over
baseline (the first day)“ﬁn any of the cohditions. The M condition starts
out‘heihg mos t coopetatiye, and maintains that advantage. The H condition
| isvnextvon the ffrst‘day,:wfth'thelc condition:shOang the lerst -
cooperatfveness, and the order of conditions is the same on each succeed-
: nng day. From these llmited data, it “can be asserted tentatlvely that
the experlmental manlpulat|ons did not affect cooperatlveness as measured
by_the P.D, game,
| Table ll presents thé frequenciesiof cooperative and competitive -
fvmoves, contvngent on the moves made by both members of the palr on the
preylous trial. | It was not possible to analyze baselnne and exper'menta!
-data‘separateiy,'because‘of the number of data pounts heeded for this
analysis}, A\defection_isha competitime‘moveimade by one»pla*ef when the.
other has made a cooperatiheimove. _Ch?-square analysesVWere‘done on each
, , Kl s ‘ ‘

. - of the 'subtab'les associated with the differen‘t pos_sible jc,ombina_tions of



' Table 10

PROPORT [ON OF COOPERATIVE CHOICES IN

" THE_PRISONER"S DILEMMA GAME

Ay

| 12 3 L s
HI .62 .65 .50 .62 .52
MED .88 .83 1.00 1,00 .98

Table 11

CONTINGENT PROPENS ITIES IN THE P.D. GAME

'PREVIOUS CHOICES
 SELF
DEFECT -
Coop

OTHER
DEFECT

BOTH
coop

Comp -

BOTH
DEFECT
Coop

Comp.

PRESENT CHOICE

ol

LO.

Goop  .Comp .

70 20 3% 19 8

- Coop . Comp

219 5 . 7 2 s .

10  fy

3

‘is

4o

7

86



| previous.choices., The 5% for the data when both>playerSICQoperatéd on
jthe'preVJOUS;m0ve was- 50, 58 whith-with'z df‘isvsignificant:at better
. than the 1077 level, Accordung to Rapoport and Chammah (1965), a tendency
to respond cooperatlvely when both players had responded in that way on
the prevnous trial is indicatlve of trustworthiness, or a w:lllngness to
eontihue the cooperative fnteraction. This result means that the M group
hdisplayed much,more trusthrthineSS than did either of thebother conditions.
This was already apparentifrom the first day, and so a separate analysis
was done dropbing the Mfcondition from consfderation; The X2 for<this'
nianalysus was only 96 which for 1 df has a p of 32 of occurrong by
chance.: Therefore,,there seems to be no difference between the H and C
conditions |n'the,amount«of‘trustworthiness dlsplayedlln the:P.D,‘game.
When the other player defected.on the}prerods'move, and a
| playerimakes a cooperatiQe?mové, this'fmpiiesivthat the cooperating |
playervhaS‘forgiven the other his defection; Thus‘ the proportion of
'cooperatlve moves whach follow defectlons by the other player is a measure
of forgivnngness. An analysis of the frequenC|es in the columns under
thns category in Table l] gave a X2 of 9 12 wnth the M condttion included
- and 6 97 wnthout that condntcon; These X2 ~are sugncfncant at the
025 and 008 levels wnth 2 and’l df respectrvely. This ‘means that
both the H and M condltions were more forgivung than ‘the C conditlon over
all the days of thevexpergment. There is no relrab]e way_ofvtelllng
vwhether th;s-repreeentsia ehange from the baselinerin,the ekperimental
:eonditions, so.thedjnterpretation_of thfe'result remaine uneertafh;' The
.rema;ning two eete of data:%ndTable ll‘represent measures}of responsfvenees

v'and1trustingneeearespectivetyb For neither of these was. the Z?,significant



.. at the .65 ievei.(xg's were“i.Ol'and 1.49 withvzldf). vTherefOre, it‘can_
be conciuded that there were'no differenceS’among the varioue’groups in |
‘responsivenessvor trustingnese ae shown by:the;P.Dt_éame. ; |

- Pulse Rate. -- Tabieilz'dispiays the mean puise.rates of the
’subjectS‘in the. three conditions for the baseline period, and the first
and second halves of the experlmental period 'There are differences
between the groups in puise rate, but they are present from the first day.

| There seem to be no reliable changes over tlme, and lndeed an analysis of
variance resulted in no sugnificant F-ratios. Thus it can be asserted
that the experlmentai manlpulations dld not affect the puise rate of the
subJects.v | A | |

| Affect Adiective Check LlSt. -- Three times a day durlng the week and

onee each on Saturday and Sunday (see Appendix G ), subjects checked how
appiicahie each ofr33 different adjectives were‘tortheir fee]nngs. Analyzing
the,responses to each of the adjectives would be.cumbersone and quite
conp]ex;, Therefore 9 sndices were created from subsets of the 33 ,
ad}ectives. These were as;foiiows High Enecgy (full of pep, energetic,
vigorous,.aiert)  Low Energy (weary, tired, exhausted iistiess) Happy
(happy) Unhappy (biue hopeiess, unhappy, dlscouraged miserable)
Interpersonai Hostility (annoyed, ready to fnght, peeved furtous, sputeful,
rebeiilous) Free-floatlng Anxlety (anxious, uneasy, on edge shaky) |
Cognitlve Decrement (confused, uncertaun about thls,yunable to concentrate,
}forgetfui),ﬁDepression (unworthy,_sorry for thlngs done), and‘Posntlve
, Affect (relaxed,_cooperatiye,'goodrnatured). A'subject‘s eCOre;on:each
. ., ( l"nde_x_ was the mean »_rat_ing o\[/ervaii’- of the adjec’tivee maki;.ng up the index
_ , T ;. - s T . _ _

1



Table 12

MEAN PULSE RATE -

TIME
BL !
7h4 75.4
78.5 7803

82.8 83.0

2
. 78,0
- 75.8

- 83.0



1

and over all adminlstratlons of the checkiist for the particular time
perlod (baseline firstLand second half) as~defined above, |

Table 13 displaysfthe overall\meanvratings of each'indek ‘across
tfme and c0nditions.f It is apparent that For the most part subjects were
.unWiiling to say‘that very many of the adjectives described their feelings
to any great degree, Fdr examp1e in the High Energyvindex, mos t of the
mean ratings are about l?or below,’which on the 0-3 scaie used represent o
A 1ittle l1ike me" to “Not at all'llke me''. Analyses of'Variance'were per-
formed on the ‘data summarized in each of ‘the nine parts of Table 13, Only
.'two of these (ngh Energy and Posntive Affect) F-ratios y:elded S|gn|fvcant
at acceptable levels, so the data of the remanning seven indices wull
not be duScussed in any. detail - For those 'ndices, there seems to have
been no effect of the experimental manipulations of sound‘level on the
‘ feellngs of the Subjects as represented by thelr ratlngs on the checkl:st.

vFor the nghvEnergyﬁindex,ithe,analysis of variance revealed a s;g-
.nfficant interaction between thevexperinental,conditions and the time’
‘factor (E = 7.03 with h'and,30béf,'g;< ;Ol), but no'signiffcantimain effects
either tfme or sbundvieveiv Thus the dlfferences between the patterns of
mean ratings over tume for ‘the three experimental condltions is |
'statlstuca!ly sngn;flcant. Overall, the € condltlon reports an |ncrease tn
energy over the experimental period as revealed by their |ncrea51ng ratlngs
on the H]gh Energy index.‘ The M condituon also displays thls increase in
energy, but it is Iess dramatic.‘ The H conditlon, on the other hand, shows
. a sharp drop |n reported energy level over the week., lt seems that it

‘started out wuth_the hrghest_and'finnshed with the lowest energy level . "Thus,



MEAN SCORES ON AFFECT ADJECTIVE CHECKLIST INDICES

: TIME
BL. ] 2
H - .89 1.15 1,44
HIGH : :
ENERGY M .53 .87 .9
C 1.03 82 49
H 1.11 8L .66
LowW ~ _
ENERGY M 1.29 1.03 1.15
C 1.17 v .90 .96
f - H 1.h2 1.29 1.36
HAPPY : ,
M 99 .98 .96
cC 1,21 68 .67
H ) .67 .34
UNHAPPY ‘ .
: M 47 Ju5 .48
c ko 10 22
o H .35 L7 .39
INTERPER=
PERSONAL M .21 ' .54 .60
CHOSTILITY : :
C .63 .35 .35
H 45 .6k .48
FREE- : :
© FLOATING M- .89 TN .87
~ ANXIETY : ’
, C Ly A1 - 48
: H .76 .70 .65
COGNITIVE o :
'DECREMENT M 97 - .83 .81
c .93 L7 .70
, H a5 .62 .32
- DEPRESSION ‘ ,
: M .22 AL 09
C .23 .23 223
POSITIVE :
. AFFECT M - 1.23 1.03 .99

c 1.8 1,27 .92
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high levels of traffic generated sound had the effect of decreasing subJects'
energy levels, at least as measured by this kind of se]f report. It must be
noted again, however, that none of the subjects in any group felt extreme1y
energetlc, as seen by the low mean ratings on th!s index.

On the Posttive Affect !ndex, there was a signifucant main  effect
for time (F - 8 76 df = 2 ,30, E.< .01). As one mnght expect, subJects
lrreported decreasing 1evels\of positnve affect as they spent more time in
the experlment. Nelther the sound leve! nor the sound x time lnteractlon

\

-effects wererstatistncally‘signufncant.

’ F:nal Questionnalre. = Each subJect filled out a questlonnaure JUSt
:before the termination of‘the study. Besides the manipulat)on checks y'
whose results are analyzed on page 42 | the questionnafre-contalned itemsd
desrgned to measure'the subject s estimatlon‘of the'study,and of its

effects upon hfn.' }
' The three questlons related to affective evaluation of the study were
numbers 1,2, and 8 (see Table 3) The results were very nnteresting:
whlle there was ho signsficant |ntergroup difference on ltem 1, !ik?ng
the study (F = l 17), or on: item 2, time spent in room during the study
’(F <1, the dufference on “w°u1d you be willing to part:cipate for i
another week under the same conditions” was highly signnficant (F 16‘54
o= 0002) Tukey tests andicated that the H group was signnf:cant!y less
, llkely to respond affirmatlvely to this questnon than eather the L (g 7 53,
»g <. 005) or the M (g = 6. h5, p < 005) groups, while the LM dlfference was
not signnfucant (q = l 08). Thus, whnle subjects exposed to hsgh sound -
levels did not admlt to belng less favorable toward the experlence nor to
trynng to avoid it by leaving the room,bthey were much less will:ng to

’prolong it. .
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Another paft of this fnstruﬁént’listéd-a_numbef‘of;psycho]ogically‘
reiévaht»functfongiorzacqivities,”and aské&fthe squect't9 rate whether
'during_the course of thezstﬁdy_he’hadvexpefienced imbrévemenf,-impairmént, '
orvﬁo cﬁange.iﬁ each funétion as compafed to normal levels (see Table lh)..
Analyzfng respbnsés on‘thfs tripartite Bas!s, we foﬁnd tﬁat subject§ in‘the~
H grodp reported more detérioratipn‘as»cémpargd to'imﬁrovement or ﬁo '
chaﬁge fﬁan did M Suﬁjecté, who in turh,kepofted much more than did the
C group. The last reportéd primarily 'no change'' (see Tablg 14), The
row toféIS'Qere subjectedito a x2 test‘and the‘oVerafl effect was highly

significant (x? = 43.406, p < .6801).



“HI SOUND

_MED SOUND

- Table 14
'FREQUENCIES OF - . RESPONSES ON QUESTION 7 OF THE FINAL QUESlT'I.ONNAlRE
- ' o ‘_Soéial General ’ - . o .
- RESPONSE _Sleep Study »Relat}ions‘ Mood - 'Conversatiqn Conce‘ntra‘tio»n “Judgment Alertness Nervousness»

+ 3 o o 0 0. 0 . 0 1 1

0 0 ] 2 ::i 1 R 2 R 0

- 3 5 b 5 5 5  1+ b 5

" 0 0 P 0 0o 0 0 0 0
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d 0 0 0 0 0 0 0 1
0 5 5 4 4 4 L A 5 A
- 1 1 1 2 2 2 2 1 1

CONTROL
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DISCUSSION

-lnterpretation of Results
This section'is.divided‘fnto two parts: 'extrapolatfou from previous
hstUdies; and'discussien of bresent results, The first‘is_iﬁcluded‘because
all of the pbssibie effects of the sound}leuels:used were not tested in ehe
‘present study.‘ The-secbnd of course, is a diseussiOn of‘those aspects
: wh:ch were tested in the present study. |

Extrepolatlons from Previous Studles. == A number of effects of

high‘levels of sound on various human systems, which were discussed in the
Introduction, were hot directly tested in the present study. Amon g these
are threshold'shifes, mos t physiologicai effects, effects-on vigilance and
ether perceptual-motor tasks, speech masking,'and effects»en sleep. while
these effects were reviewed in general in the Introduction;}it is necessary
to determlne just what might be the actual effects of the hlghway generated
noise perectedvto.aeeempany the extension of Route ]81through‘New_Brunswick
,‘end Piseafaway. | | |

The hlghwayegenerated sound used in the present study was actually
reeerded from,the present‘Rouﬁe 18 freeway. Since both trucks and cars use
ihis‘road; thehe js a fairly broadbahd_speetrumbof sound present in fairly
high levels (80-90vdB(A)‘ai the roadbed). Durihg fhe eeurse of the study,
verious freuuencies (especialiy'the_iow frequeneies) were etfenuated due
fo‘limttations onthe'speaker syStems used in the various tests. The
comments in this section wnl! apply to the actually ant:c:pated spectra!
compositlon of the sound,‘rather than to the somewhat dnstorted sound used
in the:tests. However, level measurements of the simulated sound will be
used, siﬁce indoor heasurements were made with this sound. .In'general,'an

average sound pressure‘level of 65-70 dB(A)hWill be,considered typical for



daytime highway activity.  This level was measured in classrooms and’
lounges withithe windows open. An eQerage level of 55-60 dB(A) will be
considered typical for nighttime activity. It ﬁdsf be noted that these
are averages, devnations of +7 dB(A) from these levels are to be expected
In addition, the nighttime sound is consuderably less constant than the |
daytime rush-hour'sound The sound levels used here span the range of sound
levels which highway engvneers extrapolated to occur from 1975-1995 :f the
extension of Route 18 is built as planned . Of course, much higher levels are
to be expected near the road, and outdoors, the present comments will be
'5lim|ted to the effects of the levels to be expected in interior spaces wnth
the windows open. |
| Kryter (1970) presents several excellent summaries ofﬁmany studies
concerned with ;he various‘effects of noise; In addition, he constructs
from these summaries standards besed on principles that can be considered to
be-esfablished bycscientiffc reseafch For these reasons much of the
»present extrapolation will be from the standards recommended by Kryter (1970)
'conS|stent with the review of findings presented in the lntroductvon to the
present paper.'

Two summaries by Kryter ()970) are of primary importance to the
pnesent study. They are the setting of '"maximum tolefable limits' for
broadband sound level in various Iocations'(hohes, schools, busineeses, etc.)
which takelin;o account the various effects of‘sound on human behavior and 
‘ohy$$ologica1 systems, and the projection of actions taken by’people in:
response‘toonoise of various‘levels from docpmented legal and civil actions
alreedy cOmpleted or invprogress.b‘WFth respect to the finst, the limits of

interest here are those for schoolrooms wand for homes. The first is



set‘by Kryter at h2‘dB(A)E the secdnd at 47 dB(A). ‘ihese arevbased on
- stich princlpies as the threshoid for: interference with speech, which !S at
dabout 27 dB(A), and the effects of sound on phys:oiogicai amousal The
leveis extrapolated for an uncovered-extension of Route 18 --65~70 dB(A)
durlng the daytime and 55-60 dB(A) during nlghttime -= are cleariy far in
excess of these maxlmum toierabie ilmits. Aisa, Kryter recommends that |
3these levels be reduced by 10 dB(A) at night, so that the pro;ected Route
18 nighttime sound levels do not come any cioser to these iimits by |
virtue»ofiaveraging 10 dB(A) iess. The most significant effects of these
ieveis of sound are on speech masking, an intoierabie effect |n the
'ciassroom where speech communication is essentlai to the iearning process, -
.and_on the activ;tiesvof the-home which lnclude_sleep as anmajor component.
.As discussed above, neither of'these'effects_shows much, it any, adaptation
in the studies conducted to date. | |
As demonstrated |n our present study and in numerous other studues,

‘reviewed by Kryter (i970), these sound leveis are perceived as extremeiy o
nOisy and annoying. In fact, according to the extrapoiatlons provuded |
| by Kryter s Figure é38 (i970, P. hhh) these ievels of noug@ couid'be
, expected to cause group appeais for cessation of the nonse and possnbiy
even iegai action. Of course “most of the data for this prOJectuon come
from the probiems connected wvth the buildlng of airports, but there IS
ia consnderabie snmiiarity of a major h&ghway to an azrport approach in the
type of sound found there, if not in the intensnty of sound (airports |
routlneiy generate sound |n excess of 100 dB(A) even for peopie severai

'miies from the airport proper, due to fiyover of planes at iow altltudes)



: ‘Since mos t physiological effects of the levels of sound generaued
-‘by highways show some adaptatlon, there probably would not be ‘too much
negative physiological effect of the proposed Route 18 extensnon sounds.
There may be an increase in arousal because of the intermittent nature of
the sounds, but even this should eventually adapt out. At present, the
long-term effects of‘eootinuous high-level arousal are not known. |
Another areabwhere'no drastic changes would probably be seen would be
on vigilance ahd pefceptual-motor tasks, since. these are‘littfe affected
by cootinuous.htgh-levei sound. Any hegative effects of.oietraction seem
to be cancelled by the increased arousal caused by these sounds Also,
sunce the highway= generated sound would obv:ously be |rrelevant to the
learning‘taking‘place In the elassroom,‘atAleast in the:direct sense, there
‘shoulo be little effect of”the sound oo leerning'(other than that‘ceused by
fncfeased'soeeeh maskiog or the other undesirablebeffects’discusSed eonerl
and in the next section). | | | | - |
| :A final area of concern is the possibility oF‘permanent hearing loss
eeused by the sopnd'generated by‘an open highway. .Thekavefegelleyels’
geheratee'by the-highway‘For the people very near theeroedeare cjeafly in
excess of thefthresﬁold_for:oermenent Ioss;‘whicﬁ is set at 66 dB(A). |If
‘persons were_exposed_to the high Ievel;sguods (80-90) dB(A)) daily for a
period of 20 years or 50, extenéive loss*beyond presbycusisicodld be
exoected This is undoubtedly happening to commuters.m
IIIIII The lower sound levels observed in the classroom and lounges in the
Frellnghuysen tests could not be expected to cause this kind of permanent.

loss, but it is observed that these levels are near or above the»thresholdf
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for permanenf joss.h'Kryteh (1970) projects that some 10 dB(A) of loss at
freqUehcies'above 2000'Hz.bceuld be expected fn'a,large pefcentage of the
population exposed to these levels for a considerable lengthubf time. Being
heﬂatiVely_transient, etudehts probably would not meet the length of time
criterlon for exposure, but other residents of the area certa|nly would

’be in some danger, ln addltion, thresholds are statistical crateria,.and
Ehere is always some slippage. The possibility'that even a few people had

- extensive loss above 2060 Hz (which is presehtly permissible accordihg to
‘Fedéral*gUidelihe).should be taken into consideration when decieions about
the eonetrgetien of hqjée-proddcing»structures are being‘made, |

Discussion of Current Results. -- Beforevlookfng at what our data

indfcate, werheed to point out that the manihulafioh_worked well in every
-case.v That is, ih ‘every component of the'study subjects.who were in the
lnduced-sound condatlon percelved that thetr envcronment was high in
ambvent sound. These mantpulatcon checks too frequently emntted fn

' péythblogieal research,.are»a necessary ‘basis fer the{inﬁefpretetien'of the
‘: other data. |

_Anothef ihteresting poiht is the hecessity’for baseline orhcontrOl

data. }lt ie obvfous in the”fiefd e*perimeht fbr example, that fhe M group
was dlfferent from the other two even before any manlpulatlon took place.
They had better baselxne scores on both cognitive tasks, achaeved almost
jlmmedlate cooperatlve lock-ln in the Prisoner's Dllemma Game, etc.

Such d:fferences may very well have been ascrubed to the manupulatlohhhad
there_been’data eoltectnon only under experlmental condntwons.» As it is,
they arevapparehtly dyevfo:phefexieting‘differenceé in personality, intelifgence,
‘metivation, and/ef_some cher-unmeasufed but obViously fmpcrtant organismic

. variable,



The malorvlnnovatlve stép ln'thls stUdy was the lnclusion of meaSures
of social interaction, and the data fully supported the tmportance of
»suchumeasures !ndured sound s'qnlftcantly affected performance in group
dlscusslon w;rh 1he H qroup spendlng more time ln dlscussson making
more statements per unit oF time, expresslng dosagreemenf rather. than
agreement showunq ten5|on and asklng other oeople for Oplnsons more
often, and resort:ng to |rrelevant dramatlzatlon more. In the Prlsoner s
Dilémma game, H sub]ects were more forglvlng of theur opponents' breach of.

' cooperatlve'precedents, ln the classroom,’hlgh,sound levels_led to less.
':classroom partlclpatlon and;less attentlon to classroomfproceedlngs, with
trends away‘from;dlscusslonlandvtowardslecturlng,band toward less asklngjfor
.oplnaons. | i Z o _ | N | |

What do these dlfferences lmply? There seems to have been helghtened
negatlve affect in the sound condltlons,,leadlng to sngnlflcant deterioration
of the relatnvely unstructured and long lasting performanceswhlch lnvolve‘
group behavnor. The |ncreased tlme spent ln dascusslon and lncreased
‘speech rate may be due to the dlfflculty of transmlttlng lnformatlon
,clearly over'the speech masklng noise of ‘the experlmental sound' note that
in class, where dlscussuon |s deslrable ( and was used when the room was

| -
normal in amblent sound), the optlon of turnlng to lecture was taken when -

as~the raters and questlonnaires lndlcated -~ student and lnstructor comments

became less audlble., Thls was dlfflcult to do ln the group dlSCUSSlon task

V: whose explncvt goal was. partlcupatlon and- development of a group consensus._

WIth thns |ncrease ln dlfflculty, subJects began to express dlspleasure

and to w:thdraw concentratlon from the task at hand Dlsagreements tensnon,»

funcertannty (as shown by asklng for opnnlons) and withdrawal tnto ‘



dranatitatiOn_characterlzed oehavlor in the discussion sltuatlon,:whlle‘ln
. the olassroom-there ‘was lesS-attentionito~the class, less‘serlousness,'and"
: less effncuent note-= taklng. ’lhere was«alSO slgnlficantly less student
‘enjoyment of class, with a correspondlng unwll]rngness for Hvstudents to
prolong their partlcnpatiod in the study. While we cannot ldentufy the
reason . for the increased forglvnngness of H subJects in the Prisoner s
Dllemma, we can speculate that at least a posslble factor was the perceptlon
of unpleasant experiences suffered together. While prolonged partncnpatlon
' of the study in ltself led to reduced AACL posltlve affect, negatnve emot:onal
consequences_WerevobVIously?caused by the experlmenta! sound.

Other signifleant negatlve effects were iddicated on the final field
expernment questnonnanre. -dhen‘subjeetsbrated‘how their exoerlmental
mllleu had affected their sleep, studylng, social relatlons, general
mood, conversatron, concentratlon, Judgment. alertness, and nervousness,'the o
H group reported sugnnflcantly more adverse changes than did the M ‘group,
_vwhich itself reported more than the‘controls. The H group, unllke the

\
other two, also experlenced a progresslve decrease ln energy level over

the course of the study. d

Emotlonal reactions to the sound ltself were unnformly, strongly, and
,sometlmesvvlolently negatlvet Subjects reported that they and their
‘fellowvstudents wereebothered_by it both in class and in the dormltory, and
that lt led to less enjoyment of class and-to‘less'desireoto partlcloate in
‘the study.‘ Spontaneous comments_and_both threatened,and-aotual vandalizatlon
‘ Supported theseldata; ~Gr00p{actlon-aoalnstisuoh sound:levels, either of the
sort dlscussed;by'Kryter_(1970) andvin-the previous seotlon,»ortmore;direct
ones eannot be'ruled:out lftheiaetual'environmentfimposeslthis magnitude



of nolse on the student populatlon.
' On the more tradnt|onal measures the effects were much less dramatic.
\
Brief tests of cognitive performance and other pndlces related to arousal,
showed no reliable effects of induced sound. Contrary tovsome theoretfca!
predictions, soUnd did not rafSe genera] arousal level,reither as measured‘
by ﬁeart'rate or as.inferraéle from improvements on simPleVCanitive tasks

and decrements on complex odesd (Hull 1955'vSpence, 1956). The only

exception was the higher rate of output in group discussion among H and

.M subjects.

L

These findings relate fn interesting ways to other-reports of environmental

effects on arousaT For example, both Freedman et al. (1971) and Epstesn (1972) -

' fau]ed to fsnd predicted arousal effects of crowding, ZaJonc (1965) and

'others have found that under;some, ‘but not all, condntlons the presence-of

cOnSpeciFics has arousa] consequences,-andvthere is a cOnsiderable body of
]
evidence that a 1ow strmulatlon envnronment has the same effects (Suedfeld 1963).

What this seems to mean is that the actvvatlng :mpact of envnronmental

,parameters is not a very relrable phenomenon.r Presumably, the’lntenspty of

i

the Variab]e Ievels employedminteracts with both the task and with

personalsty var:ab!es to determine the outcome: as long as the chosen

level of the: parameter is not overwhelmlng, a signlficant number of

subJects may be able to concentrate on some ‘tasks suff|C|ently to screen

out its effects. It should be noted that group results mask lnd|V|dua1
differences, a subJect-by subJect examination of the data mlght |dentlfy
students who in fact were hugh!y aroused by the experlmental manlpulatnon,

and for whom;even the medJum $ound level'may be psychologically harmful.



Also, lf'the cognitl&e tasgs u$ed'had’been }onger‘in duration, so that

‘Intense’cencentratfon cOuld not be-maintainedvand fatigue or boredom

began to set in (as isvtne;case in many real school-cennected assfgnments),

a.more>0bvious effect on fntel&ectual performance might7nave been found.

ft is relevant here that tﬁe clessroombobserver' and student questionnaire

responses indjcated‘such résnlts'as lessened attention in class, reduced

note-taking, etc.;.supportﬂng.this hypetheSis~ and thatvin'group

discussion H and M subJects gave more arrelevant Statements (dramattzatlons).
1t is clear ‘that more research needs to be done in this area, utilizing

consnderably more time both‘cn plannlng and in executlon. The inclusion

of personalaty measures and‘of a greater variety of physuo]oglcal

dependent variables, the use of more types of cognltlve tests, the

extensnon of experrmental sessions to several_weeks, and?éspeéladly_the

ﬁ»coliectien of data from more representatfve,samples‘of impacted populatfons,

wouldiallihelp'to test more?defihitively the results oF-this research What

does seem sufflcnently clear from our data is that :ncreased sound levels from

,'hsghway trafflc do have some sngnlficant and reltable adverse affects on the

daily lives of people living,and worklng nearby, and that planners and

deCisionfmakers'involved in projects which would increase sdch sound levels

would do‘We]l to predfct'and mfnimize theseveffectsdalong their particular

routes,

Recommendations. == In view of the various undesirable effects of

highwayrgenerated sound d!sduSsed in this report;‘the Fo]lowing recommendations

are tendered:



3.

That alternative routes for the extension of State Highway 18

be given serious consideration to determine which will afflict

the fewest peoplel with sound levels outside their'maximum'

tolerance ieVels,Eer will route traffic past the best sound-

‘resistant environments.,

That every efFort%be made to minimize the undesirable sound levels
(as well as other?factors)_associated with the extension. Decks
built“ever the highway supposedly reduce sound levels by as

much as 20 dB(A).i For people indoors this would result in

levels Only slighdly over the maximum tolerabfe limits suggested
by Kryter (1970), as opposed to levels grossly over these limits.
That both Unlvers;ty and non-Unlvers:ty groups in the vicinity

of the proposed h{ghway route be fully informed of the
predictable effects_of the extepsion, of the necessity‘for takfng,
the.Steps-which‘might have adverse effects, and of the attempts "
being_made’to-mini%jze such effects, and tﬁat-@embers of such

groups be invited and urged to make inputs ihtO»the decisions

: to be made beglnnlng as early durtng planning as possnble. Such

a procedure may identify problems not covered by the present

study, suggest new and improved solutlons, and reduce the level

of hOStlllty toward what may appear to be arbltrary decas:ons

.|mposed by external authorttses on untnformed and unconsulted

'

VIctlms.

‘That future-enyirodmental impact studies include, as an integral

compoaent, studies?of the effects of the‘propesed environmental



changes on human behavior, and that this component be planned,
financed, and designed as theroughly as those dealing with

traffic, ecological, economic; and other effects.



: Studies were made of_some psychological and behavfora] effects of the
'proposed extension‘of a major highway near the Rutgers UniVetéity Campus,
using the expected increased ievels of ambient traffic sound as the major

'independent variable, On self-reports, obseruatfon of classroom behavior,
and in data collected durfng a five-day dormitory field experiment, increased
ambient sound‘produced‘a set of reliable, generally adverse, effecte. These

‘were particularlytevident in %ftuations InvolVing'sooial interaction for
group problém-so]Qing,indthe elassroom>teaching-1earning pfocess, and in
the'expreseion of strong negative affect by students subjected to the

iinduced sound.“No reliable‘changes Were found in;pulse rate nor on
individual cognitive performance in beief tests. In addition, a brief review -
was ‘made of other published‘studies in this area, and effects of high sound
fevels such as‘speeeh masking; permanent hearing loss, and distraction and

.afOUSal’werevdiscussed.in therlight of_the eound levels expeeted from the‘
proposed extension of Rt. 18,

Extensnon of the highway as proposed can be predicted both to have
'undeS|rable effects on the campus milieu and to evoke strong protests from‘-
students upon whom the_yncreased noisevnmpinges. Plans should be formulated
with the goal of minfmizﬁng the impact of the highway on the surrounding
popu]ation, and attempts shouhd be made.to.inform'lmpacted Qroups of the
expected requte,‘attenpte at amelioration, etc. |

The study demonstrates the-need for careful, iong-duration. multi-
varlable psychologtcal research as a part of envnronmental |mpact preduct:ons

of maJor constructlon prOJects.
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paper, International Summer Institute on Biology in: sPace, Cambridge University,

1967.

‘Suedfeld, P. Sensory deprivation as a cognitive disorganizer° Implications for
- ¢linical psychology. Invited symposium paper, XIIIth. Interamerican Congress

of Psychology, Panama, 1971

Suedfeld, P. *Attitude manipulation in restricted enyironments. V. Theory and
‘research. Invited symposium paper, XXth. International Congress of Psychology,

R Tokyo, 1972. o ;
I1. Other Paperszf

‘Suedfeld, P. The effects of sensory deprivat1on and socxal 1solation on the
performance of an unstructured cognitive task. ' EPA, l963..

. Suedfeid, P., Vernon, J., & Goldstein, K. M. The relationship between sensory
deprivation stress and lowered activation level. EPA, l96h

'~';Suedfeld, P. Toward greater spec1fic1ty in evaluating cognitive and attitudinal
’ - change. Symposium paper, APA, 1964, i LR :

"Suedfeld,'P.- Activation level as ‘a mediating construct 1n sensory deprivation
research. Sympos1um paper, NYSPA, 1966.

-‘§uedfeld, P. The delectable "D" and the ubiqu1tous e Symposium paper, NASA
Conference on Arousal, Univer51ty of Vermont, 1969.

;Suedfeld, P. & Epstein, Y. M. "Mere exposure'’-=plus set. Symposium paper, APA, 1970.
~III. Other Participation: [

’Chairman,'Symposium on: 'The contribution of- psychologists in the Peace Corps:
Assessment and selection.” NJPA, Spring 1966.

~Participant, Symposxum on: 'The effects of confinement on long duration manned
~space flight." NASA, 1966,

’ Chairman, Sympos1um on: "Personality theory in vivo: Field research in conceptual
‘ structure." EPA, 1967. E o g _ ' i

v.Chairman, Paper session: on- "Soc'lal perception." EPA, 1968. :



D;*'Pérticipatidh at heetings cohtinued‘

B IiI. Other Part1c1patlon cont1nued |

‘Member, Subcomm1ttee on paper select1on, EPA, 1969.,

,Cha1rman,pw°rkshop on: "Current‘developments infpsychological research.“v'NJPA,fl969.

DigcuSsant; Symposium on.f-'Teacher selection, teacher train1ng, and teach1ng methods
' in overseas service.” APA, 1969. . ' :

'Moderator-dlsCUSSant, paper sess1on on "Cogn1tive complex1tx" APA, 1970.




'.Suedf_'eld.' L : S s

VYYE.. Other ProfeSsional Activitiesls

_Consultant, Peace Corps, 1965-67

Consultant, Drake-Beam & Assoc.,‘l966-

Copsultant,vRTvers1de Research Ipstitute,ll969-l97l.

Chairman, Conmittee oh ACadeuﬁc é sCientific Affairs,‘ N. J. ésychoi; Assoc., 1968-70.

Co—Dlrector, Study on Human Responses to nghway Noise (Route 18 Extension
‘Environmental Impact Study), King & Gavar!s, Consultlng Engineers, 1972
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Awards
- & Honors:

oré

gPresén£ .

o Positiogl

v;Coursosf
< Taughts

Additional

-Experiences

Resesrch
Grants;

Societies P

cunnxcm.uu VITAR

strsnoo uoCuo wsrd

‘Born noosnbsr 11, 1944; Canton Ohio
VMsrried, no. childron

 AsBe. Cum Lsude in Socisl Relations, Harvard Univsrsity,_1966
- Phe' De Exporimental Paychology. Duko University. 1971 '

' Harvard colloge Soholarahip
__National Science Foundation Award for undergraduate research
Nominated for Woodrow Wilson Fellowship

USPHS Trainee in Social Psychology, Duke University, 1966-68
USPHS Predoctoral Research Fhllow, 1968-70 ' o
Phi Beta Kappa ‘

American Associstion for the Advsncsnent of Scionco

' American Psychological Association

Psychonomic Society
Classitication Society .
Psychometrio Soo1sty

Sigma Xi

American Association ot University Professors'

'Asaistant Professor of Psycholoay. Livingston Collsge,

Rutgars Uhivorsity

At Duko Univsrsity:

“Tutorial Seminar in- Ihtergroup Relations
; Tutorisl Seminar in Sensation and Perception

'ka Ldvingston College, Rutgers University:

Human Experimental Pgychology (Lab courso in sensation.
~ perception, and connition)
' Statistics : ’
" Perception (Interdisciplinary seminar with an srtist,
.~ a philosopher, and a geographer) ,
" Graduate proseminar in Perception and Psychophysics

;Extonsive_work’in multidimensional scaling at Duke University;

Theory, practice, and realization of the various
‘algorithms in computer programs

‘ National Science Foundation Summer Institute in Computer Scienco

in- Social and Behavioral Scisnce Rssearch University of
Colorado. Summsr. 1971 ' '

Rutgers Research Council Grant (1971-72) for research in
 environmental perception and signal detection theory
co-investigator on a grant trom the New Jsrsey Agricultural
© Station (1971-73) to study processes of adjustment to
ths nstural environmsnt among 1n-niqrant populstions
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Research _
- Grants : :
gont'ds Rutgers Summer Research Fellowship (1972) for research in the
‘ . ‘ psychophysical properties of cross-modality matching data
Co=director on a grant to study human responses to highway _
noise, part of the environmental impact study prepared

by King and Gavaris, Consulting Engineers, for the
proposed Route 18 Extension in New Brunswick, N.J.

. Publications .
and papers: - Jones, E.E., Rock, L., Shaver, K.G., Goethals, G.R., and
Ward, L.M. Pattern of performance and ability attributions
~ An unexpected primacy effect. al of: Personalitx
' -and Social Psychology, 1968, 10, 317-3&0. '
Memorial processes and cate-

Ward, L.M. and Lockhead, G.R. ) .
Presented at the meeting of the Psycho-

gory Judgments. _
nomic Society, November, 1969.

Ward, L.M. and lockhead, G.R. Sequential effects and memory
in category judgments. Journal of Experimental Psycholo
1970, 84, 27-3k. _ ' ‘

‘Response system processes

Ward, L.M. and Lockhead, G.R.
in absolute judgments Pergegtgog and Ps chophysics,

1971 ’ 20 73"78 °
Category judgments of loudnesses in the absence

ward, L.M.
of an experimenter-induced identification function:
Sequential effects and power function fit. Journal

of Experimental Psychology, 1972, in prqsa.

Paggrs in - : _ '
Ward, D.V. and Ward, L.M. Biological magnification: A

Preparations
g quantitative formulation.

Sequential effects and other properties of magnitude

Ward, L.M. Se
estimations of loudnesses.

Atkinson, W.H. and Ward, L.M. On the internal consistency
of magnitude estimations. ‘ o

Ward, L.M. and Lockhead, G.R. Reciprocal inhibition and the

influence of remote contours in binocular rivalry. '

Ward, L.M. The influence of information in finite Markov
sequences on numerical signal detection.
‘vand ward; L.M. Human responses to highway noise.

Suedfeld, P.
An information processing model

Wexler, D. and wal'd' L.M.
for defense. .



Research in
. Progress:

Referencess

. 2.

3.

h,

Dro

Drs

Dr.
Dr.

All

Psychophysical properties of cross-modality matching
data, and data collected by other paychophylical methods.

A numbor of experiments on tho_porcoption of the molar
physical environment, indices of environmental satis-

- faction, and theories of migration, using multidimensional

scaling and factor analysis techniques.

A series of studies of the pre-attentive processes in
visual scanning, investipgating the stages of information
processing therein. (With D, wbxler) :

.Experiments and theoretical work on the sleep-wakefulness

‘eycle; the effect of changes in relative surface tem-
perature of different body areas on -loop induction.
(With 8. Tomkins)

Gregory Re lockhead
Edward E. Jones
Norman Guttman
Harold Schiffman

ats

- Department of Psycholooy

Duke University

Dr.

Durham, N.C. 27706

8ylvan Tomkins

Department of Psychology
Livingston College

‘Rutgers University
. New Brunsvick. Nede 08903
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B P]ace of Birth‘ BbiSe, Idaho |

S Vita

o - L . ’ " o
Name: Landon, Philip Bruce - . - Address 1124 Myrtle Av
! S Plainfield, N. J.

Date of Birth: Aprll 25, 1946 - Phone: Home - 201—755 0478 -

Rutgers - 247-1766

o Mar1ta1v5tatus Married b | | o ;tt » X 6292

Office 201-463-6485

Degrees: Degree‘ o Ejsﬂjl !EEZE - Institution
| | Honors B.S. Psyehq1ogy June, 1967 u}’ University,of‘Utah-
‘M.S. ‘ Psyche1ogy 'June, 1969 o Rutgers Atfhe State U.
. Ph.va’ : PSychoTogy January, 1972 Rutgers Q'The State U.

'Academ1c Exper1ence

R 1971 72 Co- adJutant Instructor, (Introductory Psycho]ogy)
- Un1vers1ty College, Rutgers - The State Un1vers1ty

o 1972 L Co-adJutant Instructor, (Tests and Measurement)
: , Un1vers1ty Co]lege, Rutgers - The State Un1vers1ty.

e Co-adJutant Instructor, (E]ementry Stat1st1cs)
B - University College, Rutgers - The State Un1vers1ty

R 17 hCo—adJutant,Instructor, (Tests and Measurement)‘
s . University College, Rutgers - The State University.

1970 - Co-adjutant Instructor, (Elementry Statistics) -
' - _University College, Rutgers - The State University.

© 1969-70  N.I.M.H. Predoctoral Fellow, under the direction of
- o _Peter'Suedfe]d -Rutgers - The State University'

1969 ,_CO-adJutant Instructor, (Introductony Psychology)
- .Unwvers1ty Follege, Rutgers - The State Un1vers1ty

1968-69 Teaching Assistant for University College Psycho]ogy :
- , Department Rutgers < The State Un1vers1ty

1968 | ;Research Ass1stant, under the d1rect1on of Peter
R . Suedfeld, Rutgers - The State Un1vers1ty. :



- 1967 d Research Ass1stant (Urban Renewal Project 1nterv1ew1ng)
for the City of New Brunsw1ck New Jersey.

1967 “N. S F. Undergraduate Research Fellow, under the d1rect1on .
, of B. Jack thte, Univers1ty of Utah.

‘_ 1967 '_ Research Ass1stant in selection test deve]opment for
Peace Corps for Iran Training Project, Clearf1e1d Utah.

1967 " Research Ass1stant in measurement of human relat1ons skills
for C1earfie1d Job Corps Institute, Clearfield Utah.

1967 : ",Research Ass1stant for Esso Creat1v1ty in Engineering
Project under the direction of Al Wight, Un1vers1ty of Utah.

1966 ~Research Assistant under the d1rect1on of B. Jack White,
: University of Utah.

1966 Research Assistant under the d1rect1on of Larny Reid,
e 'Un1vers1ty of Utah. P . , :

Pub11cat1ons

Landon, P. B. & Suedfe]d P. Comp]ex cogn1t1ve performance and
: : sensory depr1vat10n Completing the U -curve. ercegtual
and Motor Sk111$, in press.

- Suedfeld, P., Landon, P B., Pargament, “R. s & Epste1n Y. M An
: L exper1menta1 attack on smoking. (Att1tude manipulation
- 1in restr1cted environments, III.) Intl. J. of the -
. Add1ct1ons, 1n press

| Suedfeld, P., Landon, P B., Epste1n, Y. M & Pargament, R. The
‘ : - role of experimenter and subject expectations in sensory.
'dep;1vat;on27 Representat1ve Research in Social Psycho]ogy,
19N, 2

'Suedfeld,.PL, Epstein, Y. M., Buchanan, E., & Landon, P. B. The effects
S of set on mere exposure Journal of Persona11ty and Social
. Psychology, 1971, 17 121-1237

Suedfeld, P., & Landon, P. B. Motivational arousal and task complexity:
. support for; a model of cognitive changes in sensory
dgpr1vat1on Journa1 of Exper1menta1 Psycho1ogy, 1970 83
329-330 '

Landon, P. B., & Suedfeld P. Informat1on and mean1ngfu1ness needs in
sensory depr1vat1on Psychonomic Sc1ence, 1969, 5 (4) 248.




Papers in Preparation:
Landon, P. B. Experimenter bias in sensory deprivation research?

Landon, P. B., & Suedfeld, P. Response bias and the complexity- arousa]
re]at1onsh1p, a hypothESIS.

Nonacademic Employment:

Research Poycqolo ist, Bell Telephone Labora*orips, 1970-72

vapd rcb nﬁpClallst Rlvergide Research Tnsflfufe, 1972-
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* CLASSROOM PEHAVIOR RATING FORM -

Rater |

Class Title _|

‘Room

Building -

'Ndminal Startiﬁg Time

Attendance

Time Class Called to Order



CLASSROOM BEHAVIOR_RATING FORM

* SEGMENT
1. - Participafioh_occukrences
I
ek

2. lnteraéfioﬁ,céteéory checklist: -

:.Agrees_: ------------- e |

Disagrees 5-;;--;-,---- t‘ 

Gives information ~-e== [

'_h-i.

Asks for infbrmétibn -

ShoWs'Tehéfdn----Q;---;

Gives opinion e~=c=vew="

Asks for opinion =e==n-

Dramatizes --=---c==eex



lS'Minute,Summariesv

1) Level of private conversations

R A R A A A A
tow 1 2 -3 L g 6 7 Hiah

2) Leﬁél-of'ndté taking

Y A A A AR AR A
Low 1 2 3 LR ¢ 7  High

3) Attention to cinzs proccedings

Lew T T TS T T TE T TS 7 Hioch
k) Nature cf ciass

R A Y / /o

Lecture: ] 2 3 0 5 é 7 Discussion

E) Audibility of teacher's contributions

/ AR R A Y /o

w7 T T3 T 5 T "7 Hiah
6) Audibility of student's contributions R
YA, / / /] /
Low 1 2 3 R 5 6 7 High
7 Adequacy of classroom lighting k
/ R A/ /! /1
Low 1 2 3 2 5 6 7 Hich
'8) ,General‘level'of noise in classroom {all sources)
VR A /! /.
Low 1 2 3 B 5 6 7 High
?) Level of student enjoyment of class
Y A /]

tow T 7 3 I 5 € 7 Hiah
10)  General affectiVe tone of class | :

Y Y A R Y /
Serious 1 2 3 A 5 6 7 Frivolous




" CLASSROOM BEFAVIOR RATING FORM

SEGHENT
1. Participation occurrences
g
2. ,lntéraction'catégory checklist: -
Agrees ‘c=vr===vcee= |
:Disagrées -~¥-------;-_- t
 Gives ‘vinfo‘rmavtion e |

Asks for- inf-orma_tioh --

Shows.' Tenéfbn -;Q--f;-;

Gives opinion ==-=weece

Asks for opinion -==-=-

Dramatizes ======veeee=



% ‘IS,anuté‘SUMmarﬁes
1) Level of private conversations

B R A A A Y A AR
Low 1 2 3 S48 & 7 Hioh

2)  Level of;the"ﬁaking _ ‘ N
VAR Y A AR Y A 2
tow 1 2 3 s F 7 High

I . . )

3) Attention to clnss procoedings

R
Low 1 2 w 3 oo B o 7 Hieh

o ]
L) - Mature of ciass

AR R B S /-

Lecture .. 2 3 b5 e 7 "1Di5cussion

£). Auﬁibilityvof feabhéris contrithiohs‘

'”Low;‘]ﬁ' _;z 3 L g 6 7 "H!gh‘

) Audibility of gtﬁdént's.con{ributions.ﬁ[
R Y AT Y A A A Y A
tew 1T 2 37 F 5 6 7  High

7). Adequacy of classroom 1ighting

VA A A Y Y A Y

tow T 7 3  TF TE5. TF€ T7  Hioh

8)"Ge6éralvlevel of noise in claszodm (allvsour¢es)_'

VY A A A Y R Y
W T 7 T3 TF 75 T8 T Hish

) 'tevél:bf'studentﬁenjoyﬁent'bf c)ass

R A AN S AR S R S
o3 s 6 7 Hiah

o T
10) Genefal‘affedt}Ve tone'of class

N Y Y A A A Y R S
“Serfous” T~ 2 3 KT TF 76 77  Frivolous




CLASSROOM BEHAYIOR RATING FORM

'SEGMENT

1. Participation oc;urrcnces
i ) : .

1 w— , - e
v g-*— ~L’ T : ——

2. ;In;eraétiﬁn;category checklist: .
Agrees ‘===~ - y—— '
Disagrees'—e-éf---~-----t*‘"

Gives information g--é- |

Asks fdr infdrmatton -f'

Shows Téhsfdn ---~?r---

Gives opinion =es=-=ee-

“Asks for opinion ======

.‘D‘rama‘t izes ‘,-.:‘-'_. ....... v



Serious 1 7 T % £ g 7 Frivolous

15 Minqte Summaries

1) Level of private conversations
/I /___ /____/ /
Low 1 2 . 3 L [3 3 7 Hiah
" 2)  Level of note taking
/___/ /I / / /
Low 1 2 3 L 5 ¢ 7  High
3) Attention to c!n3s ;?cﬁocdings ' v
/ / A / A A /
Low 1 2 3 o L o ) Hiah
b) Nature of ciass
Y ‘o A
Lecture 1 2 3 b -5 3 7 Discussion
£)  Audibility of teacher's éontributions
R Y /! /]
Low 1 2 3 h 5 6 -7 Hiah
f) Audibility of étudcnt's contributions
WA A Y / / /
Lbow 1 . 2 3 b 5 [ 7 High
7) Adequacy of classroom lighting B
! SR /: / / A 4
Low 1 7 X T 5 3 7 Hich
) General level of noise in classroom (all sources)
- /[ / /I
low T 77 3 "5 6 7 High
9)  Level of student enjoyment of class
/] / /____/ /]
bow T2 3 b 5 6 7 Hiah
10)

General affective tone of class

/ A A Y A A
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CLASSROOM BEHAVIOR RATING FORM

SEGHENT
1. Participation occurrences
b
1 L
b
?
o
2. Interaction catedory checklist: :
Agrees ‘===-=e~=s==- 7-----]
‘Disagrees ff"‘4--;--5- t”
'lees.fnformation %-~-- |

Asks for information -= |_

A}

~ Shows Tension ----&----

Gives opinion =====evu-

Asks for opinion -==---

Dramatizes ~ewwcccccene



fS.Minute Summaries

1) ‘Lével of_pflvate conversations

A Y A T A

Low 1 2 3 U 3 € T 7. Hiaoh
| 2) Level of ndtev;aking _ /
Y A Y A /1
Low 1 2 3 L 5 ¢ -7 .. High
3) Attention to ciats sroceedings ”
VA / / /.
Lows 1 2 . 3% b t o . 7 Hiah
v-h) Nature cf éiasé _ | v
-/ R Y A /o |
~ Lecture 1 2 3 o 5 e 7 Discussion
E) Audibiiity of teacher's contributions_v
N A A /1 /7
tow Tz 3 T 5 6 7  Hiah
f) Audibility of student's contributions |
Y A A A / / /
Low . 1 . 2 3 b 5 i3 -7 High
'7)  Adequacy of classroom Iighting | B
/] Y A Y Y o
Low .1 2 3 T g [ .7 Hioh
- £) General féyel of_nofse in classroom (all sources)
/ A A S A A
. Low 2. 3 L5 6 - 7 High
9) Levelvof'student enjoyment of‘class
- R Y A A A
low T 72 T3 TE 75 T8 T 7 High

10) Geﬁéfal1affective'tbne of class
/7 VA A A /

‘Serious T 2 3 I L 7 Frivolous
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© CLASSROOM BEHAVIOR_RATING_FORM

\ SERMENT

i
i

.. Participation occurrences

5

!

2. 'Ihte‘r:a'ctvi.’on :_\categcjsl"yvchefékligt: 'v
Ac;re.és,t memmm———- -i;"-- {
:9‘$a§r§es fi?'?"f;"ff C
G i\,‘/“eéi"_"‘.}informa‘f ion .ff--'- | .

.""Asks-v' for information -~

Shows Tens ion ==<======

Gives opinion =~=evwme-

. _'ASks f'dr' opihion e

Dr‘amat_izes --f.-vb--:-;-.- .



15 Minute Summaries

1) Level of private conversations

R A N A Y
Low 2 3 h o5

(¥, )

N

{
~

X

e o

2) Level of note taking

R A Y Y R Y R
Low 1 . 2 3 s (3 _ 7 High

v3)_ Attentfdn to‘c?Aag,;rocﬁcﬁings
: [_;,-‘-/__.L_”le,' / ! S SR A
Lewe 1 2 3 S 8 7 Hich

b) Nature of ciass
' |

R I A A Y. .

~ Lecture 1 2 3. 4 R 7 Discussion

' £)  Audibility of teacher's contributions
: RS B B _ |
-/ A N ) / / /!
Ckow 123 8 5 6 7 Hiegh

"G)L,AUdibilifY Oﬁ student's contrihutions =

R R A A /]

g

tow V. 2 3 T 5 € 7 High -

b 'Adequécy of cﬂassrooh lighting

VR A Y A Y A A

Low 1 2 3 F "85 €& 7  Hioh

ey General levell of noise in classroom (all sources)
R Y A Ay A /
Low 1 - 2 3 h -5 6 7 High

|

9)  Level of ﬁtudént:enjoyment of class

R A A Y ;o
Fow-_l_‘ 2; . 3 k’ 5" ..6, T Hiah

10) General affééiiVe tone of class

R R A Y Ay

~ Serious .1

2 3 &k &5 "6 7  Frivolous
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_! . o . Class

A S NOISE POLLU.EION

(

‘We would 11ke you to compare today 8. class session with the usual segsion
of this course, On each scale, indicate your reactlons today with a "I"
and your usual reaction with 8 ) o

1) - Efflciency of note-taklng.

Lovw/vl /“"é /3, .v / / "3 High

2) Attention to class proceedings.

A R A Y Y

————-————'—

Lw I 2 3 'T& 56 7 High

3) Nature of class.

I /17.'/ A

Leeture T E 3 F 5 "% 7 Discussion

L) Audibility of teacher's contributions.

R Y A A A A
Low 1~ 2 3 4 5 6 7 High

5) Audibilityrof student's contributions, -

AR Y R A
MW 1 ,»?_,:&3r.}fi 5 6 v}hgl

: 6)” General level of n01se in classroom (all sources)

Léw/ T  ' /_é  /53 / "1 /' G T ngh

-7 Level of. genera student engoyment of class.

R R A A A Y
. Low lv:. 2 3 | v‘ka‘ 5 »._6’, ' 7. High

. 8) Level of your own énjoyment of class

Y A A Y A
W TTE 3 W56 7 mer

9) General affective tone of class.

‘ | / J /-.’-'./ "/ )

_ ‘vSeriOUS 1 -:2 3 _ﬁ 4 6 7 f Frivolos

~-10) Do you have any other comments?



:-RI-0US adj, Involve n or unplymg mystery' uncx-
plaincd: obseure, —— LY adv. = NESS nONN,

Synonvins: wbatruse, cabalistic, dark, enigmatic, Iuddcn,
incomprehensibile, inesplicable, inscratable, mystic, mysti-
cil, obome, Gocult, recondite, sceerct, tr ln\wmlnn al, un-
fathonabie, untathomed, nnknown. "That is mysterions in
the true sense which is bevond human comprehension:
Ahat isystic or mytical which has associated with it some
hididen ov recorddite meaning, especially of a religions kind.
That is dk which we cmnot personally see througly, cspe-
cially if sadly perplexing: as, a dark prospect. That'is sacret
which is intentionally hidden.. Sec DARK, SECRET. Anlonynis::
_see synonynis for Gkl i

’

N
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‘ APPENDIX E

The standardized cducational oripsycﬁolbgiéal, '

tests, that arc widcly used to aid in selecting, clas-
sifying, assigning, or promoting students, em-

wrong, for vin attacking the tests,  critics divert

" attention from the fault that lies with ill-informed

or incompetent users. ‘The tests themsclves are
merely tools, ‘with “characteristics jthat can be
measured with reasonable precision undcr specified
conditions. Whether the results will be valuable,

teaningless, or even misleading dcpends partly -

~ upon the tool itself but largely upon the user.

« All informed’ predxcnons of ‘uture performance

“are based upon some knowledge of ! relevant past
performance: school grades, research producnvuy.,

sales records, batting averages, or whaicv«,r is ap-

propriate. How well the prcdxctxons will be val-

iduted Dby later, performance depends upon the
amount, rchabxhty, and appropriatcness of the in-
formation used and on the skiil and ‘wisdom with

~ which it is intcrpreted. Anyone who keeps careful

scoro knows _that- thc mformatxom avaxlablc is

always incomplete and that the pn.dxcums are
always_ subject to error. :

Standardized tests should bc considered in thxs

‘ "o pa
~ ployees, ‘and  military pcxsonncl have been the " context. They provide a quick, ob;cctwc method
target of recent attacks in- books, magazmcs, thc '

- daily. press, and cven in Congrecs. The target is

of getting some kinds of information’ about what
a person has learned, the skills he has developed,
~or the kind of person he is. The information so
obtained has, qualitatively, the same advantages
and. shortcommgs as other kinds of information..
Whether to use tests, othcr kinds of information,
or both in a particular situation depends, thercfore,
- upon the empirical evidence concerning compar-
- ative vahdxty, and upon such factors as cost and
‘avaxlabxlxty ' '

In general, the tests work most effectively when
the traits or qualitics to be measured can be most -
precxsely defined (for example, ability to do weil

-in a particular course or. training program) and
least effcctively when what is to be measured or

. predicted cannot. be well defined {for example.
. personality ‘or cream'ny) Properly used, they pro-

- vide a rapid means of getting comparable J}xo"<
_mation about many people. Sometimes they
identify ‘students whose high potential has ot




been previously recognized. But ihere e many
things they do not do. For cxample, they do not
compensate for gross social incquality; and thus
do not tell how abie an underprivileged youngster
niight have been had he grown up under more.
favorable circumstances.

Professionals in the business and .the conscic-
tious publishers know the limitations as well a»
the values. They write these things into test man-
uals and in critiques of availablc tests. But they
havc no jurisdicticn over users; an educational

test can be administered Ly & almost anyone, whether

I‘\. Knows how to interpret it or not. Nor can the ..

difficulty be controlied by limiting sales to qualificd

users; - some attcmp's to do smhave been coun-;

tered by restraint-of-trade suits. | /
In the long run it may be possible to establish
better controls or to require higher qualifications.
But in the meantime, mhappxly, the demonstrated
value "of thesc’ tests under ‘many circumstances
has given them a popularity that;has led to consid-
erable misuse. Also unbappily, justifiable criticism
of the misuse now threatens to hamper proper use.
- Business and government can probably look after
themselves. But  school guidance and sclection

programs are being attacked for using a valuable -

tool, because some of the users are unskilled.

-—-by Wataon Devils, Sc.D., Director of Sclence Service
' (re.)rintcd with permizsion)

1. The essence of this article on cducatxonul tests
-is:
(A) These tests do not test: adcquately what
they sct out to test.
(B) Don't blame the test—blame the user.
(C) When a student is nervous or ill, the test
results are inaccurate.. | '
(D) Publishers of tests are without conscience.
(E) Educators are gradually losing confidence
in the value of the tests.

2. Tests like the Colicge Eatrance Scholastic Ap-

*itude Test are, it would scem to the author,
“wA) generally unreliable
(B) generally reliable

(C) meaningicss

(D) misleading |
(E) ncither good nor bad.

3. The selection implies that, more often, the
valse of an educational test rests with
(A) the interpretation -of _re‘sults
(B) the test itself

~{C) the testee
(D) emotional conmdcrauons
(E) the directions. A

4.

5.

.

Wmh statement is not true, according to the

passage

(A)

(B)

Cy. i
(D)

(E)

(B)

(&)
(D)

(B

, about educational tests?

Some students “shine” unexpectedly

Prediciions do not always -hold true
Personality tests often fail to measurc the
truc pcrsonahty

The supervisor of the test must be very
well trained”

Publishers cannot confine’ salcs to highly
skilled adininistrators.

The worthwhileness of a test requires, most of

all,

cooperation on the part of the person
tested

sufficient preparatlon on the part of the
applicant

clearcut directions

one answer—and ony one—for
question

specificity regarding what is to be tested.

each
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. Write a brief story which includes all of the fodlowing:
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Payoff Ma,tri:éfil:‘im?PffSQhe:ﬁ's Dilemma

;’ _ Plaxér B ’
Cooﬁerate _ Compete
" Cooperate 3/3 S | -5/5

Player A - : | ,
“Compete - 5/"%-.5 =373
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OMARE R ‘ ! - : PUT AN X IN THE AP PROPRIATE Bﬁ ﬂFTER EACH -
A T s RS S QUESTION, - L
Cle o How did vou Tike belng in hi study?s f‘/' WA Lo Lo S L ,/ '
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}' - a lot%a ‘:5 e o atet
CZe. @i you soend. abodt &5 much time. in YOUL rocm as you usua!ly do? o - e B
T T x ' Speat mach. [/ ___/ PN AR A /Spent much less .
mnre timb than usuai 12 37086 06 7 time than usial
|n my room S Same . - in my room
3. Fow asisy wes your recn during the stdy? /. _m;/b_‘ [aﬁ_!q;_g:m"jz_;/-sv
= ’ xtremely quiet 1 2T Tk s 6 7 En ewaiy noisy
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