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ABSTRACT OF TI{ESIS

Recent studies of the effects of i-solation upon hu¡naa

subjects have largely ignored intellectual perfor-mance, These studies

have also concentrated on short periods of isolation" This study is an

attenpt to evafuate the effeets of sensory deprivation on a variety

of intellectual abilities on subjects confined for a relatively J'ong

period of time"

Sixbeen subjects were placed in a dark and sound-proofed

cha¡nber for a period of a week or longer" A battery of tests,

neasuring el-even different abilities, l.ias admj-aistered before, during

and after isolation, A matched group of 16 control subjects were

given the same tests at the sane ti-me intervals'

No significant difference was found between control and

experÍmental subjects for tests measuring verbal fluency, verbal

reasoning, number facili-ty, nunerical reasoning, abstraet

reasonÍng, space relations and rote learning. Three tests showing

impaiment by the experi-mentals were recent mernor¡r (reeall and

recognition), dexüerity and perceptual abiJity,
'f¡lhere comparison i-s possi-bleu the results of this study

supporb the findings of other experiments under conditíons of

darkness and silence, but differ from those conducted under condi-tions

of low diffuse light level- and J-ow noise leveI,
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TFj- FROB]-IÌ.Í A}iD TNTF"ODUCTIOj\]

I. STATEIIEI\I'I 0F THÐ PROBLEI'Í

During the last decade, consj-derabl-e scientific interest

has been shown in the effects of isolation and monotony upon hr_unan

perfornanee, This has been prompted largely by recent technological

advances; for example, in space craft a.nd nuclear submar.ines r¡rhere

individu.als vrÍ}f be requi-red to fu:rc'bion in restricted quarters for

long periods of tj-me and u¡der relatively monotonou-s conclj-tions"

The first experimental studies of the effects of isol-a.tion

were carried ou.Ì; a.t I'IcGill university in the ea::ly 1950rs, since that

tinre at l-east a dozen invesbigations bave been -,-mdertaken in var.ious

.American laboratories" All of these, however, have employed. relatively
short periods of isolation ranging from a hal-f hour to three or fou-r

d.ays' Onry three su-bjects have been studied for as long as sir d.ays.

FurLhermore, the concern in alriost all of these stu-d,íes has been wÍth

changes in perceptual and motor processes, A.ppraisal of intetlectu_al

fu:rcti-oning has been lar.gely ignored.,

The purpose of the present experi-ment is two-ford.e (a) trre
use of isolaÌ;ion periods of a r^¡eek or longer an¿ (b) a.n intensive

appraisal of intellectu.al fu¡rctioning at various íntervals duri-ng

isol-ation under monotonous conditions of cons'bant d.arkness and silence"
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TÏ, TJ{TJìODUCTÏON

The development of a pushbu-tton 'r,echnologr has focused the

aitentÍon of scienfists on the practical problems confronting personnel

t¡¡orking in relaiive solitude uno.er nonotonous conditions. There are a

numbe:' of si-tuations in which these tr¡uo conditions of isolation and

rnonotony can be found" 'lüatching a radar screen for long periocìs of iime

is one example" Other examples are sentry or rtlook outtr duti-es, piloting

aircraft on long flights, serving in submarines and manning isolated

outposts in the far north" Iapses of attention or errors in such

actirities, especiall¡' i¡ they involve a constant r¡råtch on instrilnents,

may have serious consequencesø A better u¡.derstanding is requi_red,

therefore, of the effects of isolation and monot,ony on intelfectual

c*nd perceptu.al performance u

In adoi-tion to its practical signifi cance¡ research on

isolation can be of considerable theoretical importâocso There is much

evid.ence from neuroph)¡siological studies r¡¡hich indicates that the norrnal

functioning of the waking brain is dependent upon a constanf exposu-re to

sensory stimulation, i+hich prod.uces a continuing ilarousal reactionrl or

general alertness in the organism (Jasper, Lglvl; Irrlalter, Lg53), Further-

moree the evidence suggests that rnrhen this sensory stimulation does not

change periodically ít quickþ foses its power to cause the arousal

reacti-on in the waking brain (sharpless ancr Jasper, L956)" l.¡lhat al-l of

this physiological data suggests is that t,he maintenance of normal,

inteiligent, adaptive behavior i-n the organisrn is dependent upon a

continually varied sensory input corning into the braj-nu If this is so, â
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reduction of the sensory inpu.t and particular1y its vari-abi-1ity, shoul-d

proouce sorne drastic behavioral changes, There are two wa)¡s in which this

hypothesis coul-d be tested" The first is i;o section various sensory nerve 
_..:.

tracts r¡ihich feed inpuÌses into the brain and then observe any- resuJ-tant :

impa.imrent of functioning" The second approach, an environmental one, is

to deprive the subject, non-su-rgicalþ, of as narl.y sensory stimuli as

possib1e'Thiscou1d'beacconp1ished'byp1acin8hiIinconstantda::kness

and silence and restricting his movements in oi'der to r.edu-ce variations i-n 
:::

kinesLhetic sensibivity" For hurnan subjects, the second recou¡se, which

is employed in this study, is obviously the only one availalole"

Ït is clear, therefore, that a stu-dy oÍ isolation r^rill nn'l'. n'n'ir¡

have considerabl-e praci;ical signifi cance but it l¡rilf al-so fu-rther ou-r

knowledge about -t he functioning of the brain"

The tiiesis proper begins with a histori ca1 resurme'of Ì;he

rather' lirnited research on intel lectual fr-r:rctioning under" conclit:'-ons of

sensorJ¡ deprivation" The seconc chapter inclu.des a description of the

apparatus, subjects, tests and procedure, together with a statement of

the resul-ts" The thesis conclu-cÍes rrrith a thi-rd chapr,er on the interpretation ,1, ,

of the resul-is and a general di scussion.

Iff" I{ISTORICAL BACKGROUI{D

hior t,o 1950 most of our knowledge on the effects of isolation

has been limited to autobiographical observations and l-iterature of an

airecdotal nature" There have been reports or cu.rsory observations of
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people in solitary confinement in prison, of individuals cast adrift in

fife boats or rafts, of solitary adventurers or explorers, of people

living alone in the Arctic, of religi-ous recluses and ascetics" Through

many of these reports there run accounts of percepti-ral d-isi;ortions,

hal-lucinati ons¡ emotional di-sturbances and general impairmenf of

iniel-lectual- fi-inctioning. An excellent s'.lrvey of i:hese ncn-exper:-mental

reports is given in a revier¡' articl-e by Solomon, Leidermane lviendelson

and ï'Iex].er, L957,

The firsi sysfernatic experimenial- stu.dies of t,he effects of

isolation l^Iere carried out by l{ebb and his students at I'IcGiIl- in the

early 1950rs" Since this early vrork, v¡hich r^ras iargel;r of a.n

explora'r,ory naiure, ihe researeh has tended to fol-Iow tv¡o main li-nes"

The first ccncerns the effects of constant loru il.hu¡ina'bi-on ancl low noì se

ievel and the second, the effects of constant d.arkness and silence, The

ê1rþr'ôrz ^r'!'Ì"Â lrtere.ture ¡ri-l-l be deal-t wi-th under these two headings"VTIV I¿

Furthermore, i-t will, be restrj-cted to stu-d.ì es concerned with intell-ectual

and enoti-onal changes"

Stu-dies on Loi¡¡ I4u¡linAlioq_and Iolv I'lo-!_-sel,eve1"

In the McGiil- stu-dy (ScoUt, Bexbon, Heron and. Doane, Ig5gE Bexton,

Herorl, and scott , 1951,) sr'.bjects vrere paid to l-ie .2d, horrrs a day on a bed

in a. lighted, senú-sor,r-ndproofed cubicl-e raeasuring I ft" x 4 ft," x ó ft.
Tre.nsl-ucent goggles ad:iritted difÍu.se IÍght but no patterned visiono Cotton

glorres v¡ith cardboard cuffs extending fron elbour to finger tip li:nit,ed
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tactile percelrtion i^lirile the sr-rbject 1^ias in the cubicle. Auclitory

perception ures li¡mted by a foam-n:-bber pill-ow, the walls of -r,he cubicle

ancì. the me.ski-ng noise generated b). the air cond-itioner and other equiprirent"

A two-wa¡. sÉìeâker sysiem allov¡ed corunu:ricati on between experi nenter and

st-tbject, and an observati on ',^nndovl enabled the experimenter to r,¡atch the

subject. The subjects, 22 English-spea,king rnale college students, rr¡ere

asked to sie.5' in isol-ation as long as they couJ-d" The¡' we¡s fed and went

to i;he toilet upon request" The cardboard cuffs were renoved at these

't j¡nes. These brealcs aver.aged two to three hour"s a day"

The inbellectu-al batter¡' of tesis used included mul-i;ip1ica.tion,

a.r'i-th-nie-bic rrcatchrl problerns, mrmber series com;oletion, r^iord making,

anagraniso These tests r^¡ere aCr,rinisiered before and afl;er j-solaii-on and

during isotration after 12 hours, 2{ horr.r.s, and 48 hou.rs" Associative

lea,r'ning and digit span frorn the Wechsler memory battery, together with

¡n rnol nc'-i ao l-ac*. r^¡er.o gir¡on hofg¡g i solation and Luurediatel¡r prior" tov¡ v :ìJvlq! u!vt: s¡¡

energence" Á- third battery of tests of a perceptu,al na'¿ure was given

pri-or to isolation and irmedia,'bely after emergence" Inch'.ded in this
l^^++ ^--- ..^ ^ ^ + ^ *: .^*-^-^ l-^^- -i.- -vé,vvvrJ wd.Þ .r r,*=st of dexberi.t;r, rltirl'or drav.ting"

T\^ro rneasures were obtained for the i-ntellectual- tests in the

l"ì Ð^+ l^-++^*- +:*^ ^^^-^^ ^*l - l.n-rJ-rÐu uovuç¿Je ri-ne scores and erÏor scores' lltlhere time scor"es were

concerned, wor.d making showed a decrement for 'r,he erçeri:nental grou-p for

all i:hree test periods du-rjng isolation (p <"O2) and. number series a

decrenreni at the l-2-hour period (p ("05)" With erï'or scores, ana.grams

sho'¡,red a decrernent at the 2h.-hou-r period ip 1,05); h¡ord-itêleing a.t the
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l2-hour period (p ("05) and at the d8*hour period (p (.02). These resu-Its,

while they do shov¡ some impairnient, are not particularly outstanding

insofar as statisticat signiÍicance in three cases (anagra:ns, nr:raber series,

and r^¡ol'd--making at the l-2-hour period.) r¡ras at L]ne 5/" ]evel '¡¡hich barely meets

the recluirenents for significance and is hardly indicative of arq¡ g{aE_q

difference be'br¡reen groupso The onl¡' intellectual abil.ity r+hich shor^¡ed.

r.çell- established decline was '¡¡ord-rnaklng v,riÌ;h signifi.cant i-:npairnLent on

time scor"" (p ( '02 for all three test periods) and on error scores as

u'ell (p ("05 fox the l2-hou,r test and p ("o2 for t,he /¡-8-hou.r. test). There

wa,s no significant difference between groups for pri or-to-isofation or

post-isolation tesii-ng" In bhe second bai;tery of tests there Ïras no

di-fference between groups for digi-t s¡:an and. ana.logies, although in

associative l-ear'nj-ng experimentals did somev¡hat rnore poorly than did

controls (p ) "10) " There was also no signÍficant difference betv¡een

grcu,ps for the test of rairror. dravring,

l"i-Ìri1.e the resul-ts from t,he McGil1 study are not outstandi-ng

statistically, one should bear in nind that the general trend was toward.s

impai-rment, r,'riì;h ar"ithmetic, nunber series, nu.ltiplication and associatj-ve

learning showing a tendency tovrard i-inpairment on error scoresô Time scores

al-so shov,'ed a tendency in this oirection for ana.grams, ar.ithmeti-c and

muJ-tiplicaii.on.

Another experi-ment util-izing conditions of r-ow lever light
and constant sound was conducted at New York University (CotOUerger and

Holt, L95S) " The subject was paid to ]-ie in a sma.tt nart.iat]v sou:td-
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lrrooÍed rcom l4easu-r'j-ng l.lj. ft" x 7 ft. x 10 ft. for a per.iod of eieht hours"

A 300 ii ceiU.ng fi:cbure ,orovideci constant Ìighl, rhil-e ei¡e crips nnade fr"o¡ll

ping-pong l¡a.]1-s pi'evented patterning in 'r,i:e visu.al fierd," r. constant

nasking white noj.se we.s fed in-bo ihe s1l¡jectls ea.rs via earphoneso G1-oves

and. cardboard cu.ifs l:-rnited tactíle st1rn-rl-ation, A two-rr¡a.y in-r,ercora sy-srenl

and a one*vJay rnir::or in the -v¡a.l l- of bhe isol.atj-on ch¿¡rJ:er l¡ernj-ited the

e::pe:rimr:nter to both cormturlj-cate rriih and observe t,he su.bject" The su-hjects,

ll na-ì-e freshrnert (from an origi-na'l sa.nple of 1/-r) r.er¡rained. in isc¡latj-on for
eight hours broken onl;r by hr¡ch and tr-.j ps lo t,he baihroom" Dr,_rj ng th.ese

tines the caL:dboard. cu-f fs hrelte rc:moved.

The fol-] ovring tests hfe-r-'e pr-esented. before a.nd. at bhe tr:i.¡riina.tion

of 'bhe isolation period-: su-lrtest J $rit,hmer'¿ic Rea.soning) of the Oiis Gror-rp

Ïntel]-igence Scale; -t,he S-Lor.¡. Rec¿.U- su_btest of the Babcock Tesi; bai,t,ery;

su-btest 3 (togical- Dedu-ctj.ons) of 'Lhe T¡r'a.bson-Glaser Cr.:it,ical- Thinj,;inr¿

ApÉ,raisaf , and the Digi-t Span su.btests of the lfechsle¡.-Be'l I er¡u-e Tntell-j sence

Sca"J-e. All- tests l,iere ilresented aurally overbhe inNercom sys'Lem, excelrt

for logicaf d-edu-clions r^¡irich -'.^ra.s a. ',.rrj-tten lesi" Ercepi for l_ogical

dedu-ctions, on ruhich e. sígnificjs.nt nufl'oer oÍ +.he su-bjects perÍorned_ more

nn¡n] -' lt ^ ¿ nf \luoruJ \ÍJ \ our,/, ihere ¡¡/ås tìo evidence of irnpa.ireC. abil-i_iy" On the other

three, the najor'it¡' e¡ the sub,jects shor,¡ecl improved scor.es on the ,oost-

isolation test.s, aÌthotrgh this did not reaeh statis'r,jcal siEnificance"

Ho';;ever, befole corriuen-r,iir¿; on'che irencl tor¡¡ards injtroveriten'ù, it sl:or-tlrj, be

r.^-:'ñl-^^ ^"+ +r^^.|- - ^ ^^*+*^] ^,,1^.t^^+ --- ^r ^---r -' rI-ìo-Lnl,eQ. ou-I trna.t riv vvrrurç,r ou-wJgCts were ttsed a,nd, ther.e is no evj_dence

that, the al'¿r:rna'ce for-ms ,-r.sed for nost-ìso'lpf,ion tesii_¡:g ',//ere exac-|,I¡r
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eç¡uivaleni io those rr.sed priorbo i sol-ation" Erren if the 'Lests were

a.-rri rr¡'l ant nna ^Oll'l rì e':r.ter:t i rn-rgi.¡.U¿ SCOI'eS du-fi nø t,he sec¡nd f,eSii nq

session on the basi-s of pracÌ;ice a.i:c1 fa.i,riliari'b¿. i,¡i-r,h Ì;he testing

situ-ai;ion" Ïndeedr sonle of the sr-rbjeci;s renarked that the;, i=1 't, ¡rore at

ease..'rith ihe ezperinen'ber clr-r:'ing the second session than Uhe;' had fett

d-r¡-r-ìtrg the fir"sb. In view oi ih: failu-re'Lc run coniro-ì-s, if :ì.s irupossible

to evahia'r,e this str,rd;r o:: to coropa.r'e ii 'r,'iih r.esults obtai:red b;' otirer

reseerchers 6

S-bu-cii-es on Daz'kness and Si-l-ence,

Three sl:"r-dies car'ï'-jed- out a'ì; Pri-nceton Ui:ivers'ìty ELre coricer.rred

with the e-lfects cf darkness aird- si-r'-encer u...-,on j_nbe]l_ectual abi]-i-t,ies" They

shall be designaLed as fjrst stu_dy, second stu.d¡r and 'Lhird study, in order

of pu-b1-ication" The physica.l cond-j-tions for 'r,he three stu-dí es a-r,e al¡l.ost

j-deniical, ',^i'lh ohJ-¡r 1r¡i-rrsl alt,eraiions. Subjec'r,s 1.rer.e pai-d to conÍi.ne

themselves to a sr:n-ll- cell (4. ft" x 9 ft, x B ft.) r^rit,hin a floating

chairrber (1.5 ft, x 9 fi")" The cell r'ras light-proof a.nd sor¡nd.-p,roof" During

i;he fj-r'st tr¡:o experiinents ea.r-plugs'n'ere a.-l-so u-sed, bu-'r, 1..'ere later discard.ed

to avold a rrsea,-shelllt effect" Sr,-bjects r^¡er'e adnliti;ed i;o ihe ou-ter

fJ oe.Ling chani:er for testing, attencìing t,o toilet needs ¿ncl. r^:hen ea.iing.

Card-board ga,r-i-niiets l-jirriied ia.cfj-le per"ce;of:Lon.

Fi::st stpd.y' (Verncn and lioffma.n, Lg56l" Thi-s Ïras a prelinrinary

experi:neni in r,,¡itic:l-t four ma-Le college senior"s v¡el"e con-Îj-ned fo:: a per.iod-

of À"8 hours, Tests lrsed wet,e t2-iie,n adjec''.ivc lists presented- a.u_rall-Jr

b'efore isol-a.tion, at Lhe 211.-hov.t period, 48-hou.r period, e.ncL after

isol-afi on. The result,s ind_icated i-:nl:r'ovemen.b for il:e exper"ineütals as



P"9

compered to the con'r,rol group of four subject,s for both the 24-hour testing

pez'iod and i,he d.8-hou-r one" Becau-se of the inad.eo;u-ate sanple a. subsecluent

vaiidation sLuciy was rinC-ertaken.

Second study (Vernon and Ì:,IcGilt, 1957), Nine nale gra.cÌuate

students r^rere confined u-nder the same conditíons for a 1:eriod of 72 hours'

l-5-itern adjecti ve l-ists rt¡ere presenLeo au-ral-Iy before isol-ation, after

2{. hor-rrs, at l2-hour i-ntei:vals thencef orth du"ri ng j-solation, and after

isolatj-on" The resnlts of ihis expe::iment Íailed to su-pport the prelirninary

stu-dy in tha.t the experj-mentals showed no significant irprovement over

the con''lrols. i'ieiiher was there any' evidence oí i-rn¡.airrnent, hïhile there

r¡Ias no significani difference betr,^¡een grollps, there rÀra.s a tendency toward

improvement on the part of the experirnentals,

To sri:i¡rariz,e the fincÌings of these tl.¿o stu.d-i-es one. can saJr

'i;Ìiat r,¡hile there is insu-fficient evidence for" iinprovernen',, i n roi:e J-earning

u¡der ihese conditions, there is a clear indicati.on that isolation under

conditions of darkness and silence does not produ-ce any Ímpairment in

rote lea,rni-ng abilit¡r,

Third stu.4v.(Vernon, I''icGiIl, Gulick, and Candland, L959)" Thís

er.periment was concez'ned with the effects of darkness and silence on skills

of a perceptual-motor na'r,ure" The conditions v¡ere the same .as those in

the first tr^,ro stucÌies, except that earplugs rt'ere not used" ì'jine rnale

gradu-ate stiro.ents r.rer-'e paicl to undergo isofa'bion for ,oeriods of 2L hours,

dB hours, and 72 hours" Thez"e i','ere three subjecis for each of ihe three

confj-nement peri-ods, 0f the five tests used tr.ro we:'e a rnea.sure of

dexterity, pul'suit rotor and mirror draitring, Although the authors clai¡r
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^ ^r-^r: ^¿: ^-ra-- ei;nifia¡ni- .i-.-gmen.[, On the f"Oiafy pUl.SU_iii teSi fOf" ì;heë. ôúa,iJJùUIçd,-LLJ ató¡[a¿vo]tu uçva

d.B-hour experinental group a.s conlla.red 'bo Lhe cont-,rols, i.t srrourd be

;ooinied out that 'i:he Iri in eacn group is too sntall to hrarrânt the

statistical procedr-u'e u-sed, i.e" 'che 'i,Jil-coxin test r^¡hich requ-ires a

¡rinimu"n N of six c,a.irs"

Ii is obviou-s tha.t ihe s'budi-es ou.Nlj-ned above ar.e not directlr¡

cotnpa.:"able becau-se of var¡'ing conditions, differen-r, per.iods of isolation

and different types of iests" InierpretaNion in sone insLances is
co:apli-ca.ied b¡r lack of con'Lrols and inadeqr-r-aNe sainpÌes, The pr"esent stu-d¡r

differs even more inarkedl;r from it,s predecessor.s in mcthod of test
preseniai,ion ancÌ'ìn degr"ee of isolation" iLlos'b of ihe tests in Lhe cu::reni;

slu-dy r,'rere preser¡,ted visually wirj-le nos'r, of tÌren had been p3esented

au-raljy in prior sLu.dies, rn this exp,:r.iment, built-in facilities
n-¡a¿ì., .l..1 ..*-- ^^Írrecruaecr enlr socializal,ion v¡hi-ch had forne:'ly a.ccorrrpani ed toil-el

reo,ui-rements anrl mealtj_¡:eso Hence t,he only socia_l- stinrutation available

has been l-i¡aiteo t'o a, \J-tninu-be ver"bal exchange once a da,y ai testing tj.ne.

Even this exchange n'as kept to an absol_u_te rai_njnuin,

ïn sumroa.rrr, thi_s s,budy di-ffers from iÌ;s foreru¡ners in fou_r

principle r¡råJ¡s3 (1) -rarie'ty o'f lests (z) rength of isolaiion per.ioo

(3) rnethod of presc;nt'ing ies'Us and (4.) degree of sociat isol-a.'bion,
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E]IPJIRIYTj{i''JTAL T'ETHOD

T" TFI|I ,DROBLB,I

The preceecling chapter has oi-rtlined the nature of the research

done on isolation or sensory cleprivation" Tt has been pointed. ou-t that

many of these studies have suffered from the shori len,qth of the isola.tion

period" It has al-so been shoi,¡n thaL ver:l¡ til;i;le r,,¡orit has been done on the

effects of sensor¡r deprivation on intel-lectual aÌrilitìes, trfhere this area

has been touched, the natu,r'e of the 'bests has been so lÍ-rnited. i:]rat no

broad evaluaiion has been possibl-e" It is the pu.rpose of this stu-dy to

dete¡uine the effects of ;orolonged seasory deprivation, r.mder cond,itions

of darkness and silence, on j_nte}lectual abilitj-es,

ÏÏ. APPARATUS

ïqolatip¡r Jhambçr,

A X-secti onal vi-ew of the isolati-on chamber is shor,m in Fig. 1"

r'b consj-sts of a t,ransl-u-cent pleriglas dome 7 rL" in hei-ghte 9 ft" in

dia.meter a.nc, ll ft" at the base, rt is su-rrou:rded on five s-ìd-es by a

sJ¡stem of íluorescent and- incandescent lights bJ' rneans of ¡¡¡hich the

inieri or of the dome can be Ílooded v,'i-th d-iffuse J-ight, of arçy intensit;r

or r¡Iavel-ength' This lighting sys'tem 1^ras not u.tilized in the present
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experiment on darkness and silence" Tn order to sou¡rd-proof the cha.rnber,

the inside and outside su-rface of the piexigla.s dome, as vrell as the floor,

was l-ined r^¡ith an I in" layer of sound-absorbing material" The j-nney. fl-oo:'

of the dome was dover"ed- içiLh a thick grey ca.rpet, Toilet facitities, and

a food chamber whi ch doubl-ed- as an entrance hatch, ruere btr-ílt-in

urderneath the floor so that each could be reached by raising a trap door

level r¡¡Íth 'uhe inside floor of the dome" An air-conditioning uLnit provided

a constant source of fresh air at any desired temperêture" A two-way

intercon sys-r,em enabled the exper.i-rnenters to keep a continuou_s check on the

breathing and rnovernents of the subject and al-so allowed the ex;oerirnenter t,o

con¡uunicále with the su-bject du-ring the testing perÍodn A coded buzzer

arangement kept the actu-al- verbal excha.nge between subject a.nd experirnenter

to a mini¡m.m. By this signaling system, the experimenter" cotil-d indicate the

presence of food in i;he food box, ask the subject to start time estimates,

and convey similar simple kinds of inforrLa.tion" The on1¡' ;oiece of furniture

in the chamber l^Ias an inflated air ruattress on rvhich'uhe subjec'b lies"

The subject did not leave i;he dome at any tjme during hr'_s period. of

isola.tion" The dome and Lhe li3ht,ing s;rsNern l,rere housed inside a serni-

soundproofed chanrber of pl¡n^rood measu-ring ltrt x l-41 x 14t" This pl¡'wood

charnber u¡as situated at one end of a larger room in ra'hich the experi-menters

r¿rorked" The inside of the ple;iiglas dome is or-':rdproofed to the extent of

70 db" a'btenuation"

Tests"

A battery of tests, measu-ring el-even different abiliiíes, was

prepared" Nine of these abili-bies were of an intellectual natu-re and two
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of a perceptual-notor variety" Eight equi-valent fonns of each test r^rere

constru-cted." These tests, together r¡¡i'¿h their time ti-nrits are l-isted belor,¡.

lu Nu:nber Facil-iiy (4 *in") 'ras a;oprai-sed by a test consisting of

relatively sinple problems in arithmetic involving a.dditJ-on, subùractionr

division and rnultiplication"

2* i{umerical Reasoning (¿u *itr, ) i^ras measui'ed by a i;est i nvolving the

solution of vari-ou-s nurnerical sequences, A seouence of nu¡rbers l^ras

presen'bed" The subject rnras reo,uired to find the ru-le or principle by

v¡hich ihe sequence was detern-lned anci to fill in the following truo

numbersn

3" Verbal Fl-u-ency (3 rnf-n.) rnas appraised by a.sking the su-bject to i,rrri-ie

do'¿'n all. the words he could Lhink of beginning r¡¡itr¡ a certain lei;ter, with

*.Ìro o.z¡on* i nn nf propeï' il.OUJlSo

4. Verbal Reasoning (3 .irr,¡

is i;o borrow as rich j s

was a,ppraised b¡r probleras su_ch as ihe following:

to _, The sr-rbject was requír"ed to

ihe oncs ,,rrhich woul-d l-ogÍce.lly go i n fhe blani<select írom truo lists of words

spa.ces o

5" Abstract Reasoning (4 nrin") was tested by items of the type found in the

abstract reasoning test of the Differential /rptitude Batter.y" Each problem

consists of four designs cr' -figures which rnake a. series and the subject is

requ.ired to discoveu" the rule or a¡i nsi ple deter¡nining 'bhe seo¡ence and

then mu-si select from the enswer figures i;he one l.,,hich ¡¡oul-d be ne,ït or

fifth in Lhe sequeTlceo
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6" Sp-ace Re-lations (8 min")'rru measu¡'ed by ti,,ro tests, The Íirst test,

appraising two-di-rnensional space visualizat,ion, consj-sts of exand-ning a

certain design or ;oattern and then seleciing the exact parts u¡hich mll fit
bogether to naice ib' The second test, apprais:'-ng ihree-dimensional space,

consists of patberns v¡hicìr can be fol,led. into figures. For each pai.ber.n,

five figu::es are shor,cr ancl the suÌ:jec'r, Ìras to C.ecide r¡¡hicl: of these figu3es

can be made fr.om the pattern sholrmn

7" Bote. Learning wa.s tesi;ed by presenti-ng aul'ally a 1ìsi of nine th¡ee-

l-eiter v¡ords (e.g. red., ask, tub) rt'hich ti:e sr-rbjec'b r,ras rec¡-r"ir.ed to learn

to a cril,erion of trvo si-r-ccessive err"orless trials. The intet-woid i_nt,erva1

r¡râs l- sec" and the in'i;er-trj-a,-l- interval v¡as 5 sec,

I' Reqafl' The subject is presented u¡ith a l-ist of 20 nonsense syilables

which he s"budies for J nin", reading the list over as nanlr t,iÍes as possible

Ín l,he time l-i:uit" FIe ihen I^IriÈes d,olm as rnany of the syllables as he can

relnembero

9" F-eqoenitiog. Afi;e:' the ai;1,empt at reprodu-ction, Ì;he sr-rbjecb is shor,r¡n a

li-st containing the prevíousl;r nentÍoned 20 nonsense syllables mj-xed- in with

30 ofhers" Froin ihe r",'hole l-ist he then atternpt,s to select the 20 sJ,flable.s

i^¡hich he first lear.ned"

10" Pe-qcei:ì;-ua] AbiLj-ùJ (1 rn-in") was a;o,:rai-sed b¡r pr.esenti-ng t,he subject vrith
'l-r^¡n nroac nr "'dorniz,ed nunbers i'a.np'in: fro,r O to 9 and asking him to cancel_!!,Jvq r¡Lu¡:L,v:e r@lr¡S¿tró ¿¡uJtt v u

all the onels or tr.r'ols or. thi"eers etc"

ll" Ðexberif,y was inea-su.red by three lqtinr,rt,e tes'bs" They consj-s'b of placing

one dot in each tri-angle (r,/A in, high), making tr¡ro check mar.lcs j_n each

square (3/A in" * 3/S in.) and tracing a line thro-ugh a. me,.ze 'v,¡ithout touching
¡*=' ^9 +L^ ^-:J^^alLJ vr Urrç Þ¿LlYÐ o
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The above-mentioned tests were ¡nade short del-ibez.abely so that the

total- testi-ng period or' l,he total encroaclment on isolation r^¡cu-1d be as shor.i

as possible" The tota'l testing per.iod j-as'bed apprcximat,ery 45 mj.ns,

SUEJNCTS

The subjects tuere paid volunteers who largely fe1l in the foll-owing

cabegories: (a) gradu-ate stu.denis in psycholog;r (b) gradua-i,e sturjeni;s in
the biol-ogical sciences and (c) a,ir-crei.¡ personnel at the R,C"A,F, Sta.tion,

hlinnipeg" The subjects were screened. psJrchiatricail¡r ancl also for norrnal-i.Ly

of EEGls" 0f the inj-tia'l sairrpì-e of 22 snbjects, six reo,u-esLed release from

isola.tion within the first thr.ee dal's 1*r.ring 1ó effective subjects,

four'r,een of v¡hom were j-n isol-aì;ion for J days, one for B$ days and one for.

10 days" 0f -bhe final sample of 16 su-bjects four were felnles. The rnean

age cf 'bhe experinental_ grou_p i,ras 2{."1 J¡ears (range Lg4Lç)" The conbrol

Sroup of L6 subjects (selected out of an initial sar-çle of 22 Srs) had the
q.tÌYr'-r hr^1n-¡f-ìnrr ¡f orte)tt=ta <frrdan*e oi¡-^-,o,., ¡-,1 .1-,^^ +..^ ^^--^-þé,riru lr'ujJulu¿orr --*Jen-r,s, air-cr.ev¡ and the tr,¡o sexes as 1,he

er¡)erimenials' The¡. ws¡e al-so matcheC for age and intelligence scores on

the Henmon-Nelson test" lviany of the control grou-p had. initially voì-r::rteered

as experinental- subjects' The mean age of the control group was Zj"lp yeaï.s

(r'ange L94O) "

P.I,OCEDURE

The subjec'r,s wer"e paid to LLe 2l+ hrs" a day on an air mattress in
a dark and sourrd-proofed cha¡nberu They consiantl¡' wore a seÌ; of specially

constructed ear"muffs (devised by lilai;ional Research Council, Canada) uhich
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served to redu-ce any sourrci.s ihey night nake insjcie the done, They wer"e

instru-cted to ]ie as stil-l as possible on the -arattz'ess anci not io engåge

Ín any si-nging or hunn-ing or any other vocal_ or ph¡'sical actÍ_vi.i;y" Each

sr,rbject was monitored thror-r.ghoui tire isolation per.i od b¡r a co¡nmunication

systern lvhjch revealed satisfactory adhererrce to '¿he instr.u.ctions against

:nak-ing å.n¡r so,,-t:u"" This auditing s;'sfeql I\rÐ.s sufficientiy sens-ì ti-¿e to picl< up

the breai;hing, snorin; a.ncl an¡' other slight souncl-s that, ihe subject nright

makeu I\To gauntJ-et-type gloves or oiher t¿ipes oí manua.l- restrictions Ì^rer.e

imposed u-pon the S, A br^ro-wa¡r spea,ke:- s¡.sten allowed commrrnica.bion betr¡¡een

the sulbiect and er¡:,:riment,er l,v-hen necessal"y. The coded hu-zzey systen has

a.lreacly been described (See Appara'bu-s¡ fsolation ChamÌrer), á.n experi-menter

i'ües on d-u'r,¡r ¿tr all tines" The stibjects were asked Lo stay in the cÌra¡nber

for a week and duríng this 'L,rme i^rere preveni,ed as far as -l¡ossj-ble fro¡n

defennÍning vrhat time i'b was" The slightest indication by the su-bject

that he r¡ished to terrninate ihe experinent r¡ra.s sufficient for his irunediate

rerease. Hence a.ny su-bjects who found the conditi_ons of :l_sol_ation

excessiveþ difficul-t are not inclu-ded ailong 'r,he experimental grou-po The

sr-rbjects were fed. a flavourless, enri-ched liquid food called.'rFabulou-s Ie.dyl

rihich was au-gm.ented with coffee, tea, fruit juice and occasional sanrj.wiches

on reo,Lr.est,, The su_bjecis r¡¡ere Íed on dernand,

All- test, acimrnistrations vrere performed r^¡ithi-n the dorrre. Before

i-solation the sr¡-biects recej-ved stand.ardized instr.uctions regarcling the

nåtu.re of the tests, and v¡ere presenied ¡¡¡ith sa4ples b¡' walr of ill_ustre.tion"

Du-ring t,he ini'bial testj-ng session these instru-ctions 1^rere repea.fed via the
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intercom before the aclnìnistration of each test. þ this means, errors due

to misunderstanding or ignorance of the procedr:re rvere kept to a minimum,

The procedure ¡¡as as foll-ows: A, l!-watt red light bulb located i¡ the

ceiling of the dome rrras turned ono The subject was given a 5 min, Light
adaptation period" the subject renoved the test battery and clipboard
r,vhich rrere placed inside the food receptable by the erperimenter via a

door in the bottom of the receptacle; the subject sat dovrn on the
tfstep-tlown'r toilet seat located bel-ow the red lieht bulb; the
experimenter gave the subject instructions for taking the tests over the
two-way speaker system; the completed test battery was replaced in the
food receptacle; the subject was asked to report on any erqgeriences he

rnay have had since the last test session; the red light ¡¡as e:ctinguished.
The test battery ¡¡as arln¡ì nistered inside the cha¡rber at the beginning
of the isolation period, at interval-s of approrimately 2d hrs. (actual

intervals nright range from 18 to 30 hrs.) and one day after emerging

from isolation" The total testi-ng tjme rarely exceeded l+5 mi nsn No

tests were adninistered. during the seventh day (e:rcept in lO-day S)

in order that EEG records could be talren" The subject in¡as not told
about the ti¡e intervals but onJ.y that he mieht be tested periodically,
ALL of the tests $rere presented visually exeept the rote learn-ing test
r,çhich was gi-ven over the inter-com system" The order of presentation
of the at daily tests rras rando¡nized from day to day" The equivalent
forms of the tests were also randomized for the different subjectso

The control subjects were given the same tests at the sa¡re

time intervals as the experimentals, All of the tests were adnrini-stered

inside the cha¡d¡er u¡rder red light. Many of the control group had

initial1y volunteered as e>çerÍmental subjects" During the testing
period of a week, they J-ed a normal, active life, w-ith no restrictions
imposed exeept during the 45-rúnute daily testing period, when they
were confi-ned to the isol-ation chamber,
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E-{PERI}[,ri\]TAL FI]lDIi'lGS AüD DISCUSSIO],I 0F RESULTS

I" R4SULTS

Figs. 2-l-2 show the scores obtained by the experrmental and. control

groups on the eleven abilities aopraised before, dr-iring and one da;- "¡¿*.
rel-ease froiir isola.tj-on" Tt can be seen that on verbal reasoning (fig" e)

and r'ote learning (fig" 3) ttre exl:erimentals almos| invariabl¡r ¿i6 better

'l,han the con-t rols dr,rring the i,\'hol-e peri od of isolation, However, neither

the clifference in overal-I periîonäance on the ver-bal- ¡'easonj-ng tes|

(p ),50) nor 'cha'b on Lhe rote lea.rning (p) "30) is statistically signi-Íicani;

nor are any of Ì;ìre da.ily clifferences si.gnificant" 0n absiract reasoning

ln. ¡ \(Fig. 4) there is no signi-ficant difference bet'.ueen the tr,ro groups

/ \ ^^\(p ),90). Fu-rLherrnore, 'uhe betier perfo:':nance of the ex-perimen'cals during

the firsl, tvro da¡'s and thei r poorer perforna.nce dr'-ring the last th::ee

days is also not significant (p) "40; p),1¡0, respectivtfy)" The resu-lts

on i;he sl-rêce rela.i;ions test (Fig " 5) a.re sj_mi-lar to 'bhose on abstract

reasoning, There ìs agaiir ¡16 significant difference in overal-l perforaange

íor .,,he t'¡'o groups (.o ) "&O), neir,Lrer i s 'bhe beiter periorrence of i;he

^..-..-.i,-^- + ^'t ^ ,q..*ì -^^ -!1..^ f'; -^+ Ivi-¡-'vr,rLerru@ro qur'16 urrç r¿!o' -"'our days and theír i-nferioÍ perforicance

du.ri-ng the last 'r,r.,r¡o da.J's signiÍicant (p),lO; p )"30 respectively)" 0n

'bhe verbal flu-ency test (Fig" ó) the experimentals did. poorer than bhe

controls on all si:r dail¡r tests. Ho-*iever', on nej-iher the overall
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of the experirneni,al grorr-p on nunLber fe'c:ili-iy (fig" '7) is noi sígnificant

(p ) .4O), nor. ate any of ì;he daily differences significant. 0n none of the

six abi-liLi es ,¡rere there a.ny significant differences pï'esent on the post-

i-solation tes'u.

On nrurericai reasoning (Fig. 8) the ex-¡eri-mental grou.p did poorer

than t,he conty"ol-s on a-l I six de,.ys. äor.,Ie\rer'¡ ihe overall difference was

not sbatisticaily si¿n:ificani (;o> "10) a}'',hou.gh on ihe ias'L' ciays the

di f f erence a.k'rost approe.checi -bhe f i ve per cent leve] of confidence

/ , . ì^\
\Þ),u) (oJU,rø

0n Nhe rel:,-aining fonr abiliiies viz. perceptr,r-al, dexbel'it;r, recal-l

¡.ird reeoonit,i nn /¡' l2l +.¡e ner'îonrânc,e of the exÐerj-¡nenta]-s*--" [1']-3So y, LlJt LLt -L<l ul.tú ¿u,5l l-ulr¡¿f,--v- v-

(cornbi-ned. results da.¡rs 1-51 was significantl;' l,ioï'se 1,han that oÍ the

conirols (p).OI <"O5i p>,01 (.O5; p ("Oi; p : "01, r'especiively)" On

't,he d-ail¡r tests, recall and reccgnj-'i;ion memory sho','¡ed- a significant

ì:npa.Írmeni from the ihird da.y on (n) "Of < 'O5i p > "Of ( "O5, respec'bivel¡r),

perceptu-a.l a-oility f::om the fourth dry (p = ,O5) and dexberi.by from t,he

fifth da¡' eL (p = "Ot). Fu-rther'more, in .bhe case of both recal'l and

recognltion 'bhe exi:erÍrnentals si;ill exhibii;ect a signi-ficanb i-npai:.nent one

J^-- ^13+^- ;^^]-+ ' / ^F\Qa;r ¿.tt"a'isoJ-¿J.Lron tp = øu))o

^ -,,-^,. ^*=- ^t: +r-^<ô r.as¡lt,s i s ¡riVen in Tal¡le f "la ùUJllllø-I J Uf Ullçoç/ I eo u-l ur !r ór

Subjcctive Reports"

The rela.'bive p.bsence of impa.i-rmen'b of r¡.ost of the ini,ell-ectu-a1

.'^i'ì'i+ia- io -rr¡1¡61.f,er'l t.o ¡ rìeøre.e hrz 'i-.ha inl-,to.'o^{ir¡a ncnn-+. Of thedlJ-Lrf, uaYù rÙ Ðu-P]-'vr uvu vv o, u.çcif er uj urlv rlauÁ voìJvv t/¿ vv :

subjec'r,s. Cf i;he 1ó er-perimen'Lal si-rbjec'"r,s only four consistentiy r"epor'l,ed
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StIi'iI'iAF"Y 0F REST,TLTS

IVùU Ti:end

Verbal- Rea.soni-ng

Ð^+^ T^^*-; ^-¿L,U Uç Sd,r !!I1:ó

Abs'bract Reasoning

Space Relations

llanlr¡'l !'l rrennrr

t\h11rñôv¡ tsqêl ììï47'

Nhuner'ì cal- Reasoning

Þarr.ar¡trrrl

ïìovl r.ri *.rr

Recall-

Êann oni t.ì nn

Experi-rn<+ntal-s show ovel'a.l-l i-'np:'ovement p> .50

n l r tr p)"30

rl lr intprovement--íir"st 2 da¡'s p \ "4C)i¡ rr irnpair:ieni;--Ia.st 3 days p ).4.0

rl rr irrlrr:ot'e:rienb--fj rsì; !. days p > '10ir rl impairnen'',*-1ast 2 de.ys p > '30
tt rf overal-J- impa.i-r'ment p > ,50

rr rt n tr p>"àO

u n n " p)"l_O-y"

¡t

il

p>"01-<"05

Ir).01-("05

p <"01

p : ,Ql-)(-)i

* .-^'ì,.^^
IJ- V dr Lrç ù

"^ ,-^t..^^

up to a.nd i:clr-rding

for las'r, four 'r,esis

'bhis test are not si3niii-cant

¡r'o qi oni f i ¿ranf.
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(frorn ihe second da¡') an ir:ability to thid( nora:all¡r, or to concenfrat,e

or havi-ng di-ificulty or.'Eanizing thei.r thor-r6hts, 0f lhe renaining 12

srhi..nf.s - sel¡en ronnr.l-.r'd nn i n'i-.el I ect,rlp.'l ìrnn¡'i i'm.en'L at a.1]- l..rnile fiveo u-¡-,rJ v v u, J

-¡annr*¿rì i'".'oi¡'.on* ^,-'l ¡' fnnr¡ f ho P'i f*l.r rìcrr n'¡ Tlri s irn.^,:i 
'.nron'i-, 

l¡i^rrelw1'g.U!,rL'JU.l.]lIi-,c,I.rjl|=1!UuI!!Jxrv!|lUI1çIJ'¿U}luéJ,vIJø

took bhe forn of a rec.u-cti-on oil no.'L,i-valrion bo thinÌ.:" Loss of moi,ir,a.tion

trlay harie coincj-ired wit,h a llr:evafent ph¡.si-cal conCj-ti on often repor'ted as

le'f.h¡varrw .lr'tl'i,ir^r {'^^'l;-'' ll ÐLr¡sicel exert.ion of ¡.nr¡ kincl seemed fo beJç U1r@f &y Vr Ulr EU I çVI¿IlÉj0 I llJ ùf VOJ- 9^ç.1 U-Lç'lf VL A!lJ i!-r-rrLl JvVrr

difficult for'solr,e of 'Uhe su-bjects, to -r,he exi,ent ihe.f o;;ening'r,he food trap

and. l-ifting ori-t bhe Íood beca^rne a. nrajor taslc, The feeljng of le',,hargr

and la.ck of rnotivation is t¡'pified by one su.bject r^iho sa.idrllt i;ook too

rsuch effort to think so I just vegeNated"tr Other sr-r-bjects repor-i:,ed tlrat

ì;heir intellectrr_a,f pohrers l¡.rere sharpened drr:'ing the errbire period of

i-solaij-on. Sone subjects found- j-'b rnu.ch easj-er to visu-ali-ze or to creat,e

r,.i -..^'t .i . ^ ^.Þr, Tmnroved Vi sua.l i mâ.c.-r¡. see¡rerì i,o he I p rsel r¡ eonf i.ned tOv IÐ LLo.I rrr4¡)rJ o rJ:r¡-¿ -u¡rcü¿5r ¿ ¡rvurrLvu uv L'v rqf, eivrir u J::r

tlrose j-nd-ividuals r.¡ho hao been good vi-srra.-L.izers irefore ent,er:ing Lhe oonre"

Several- oiher e:-,orriences are '',{orth rnentioning. '[hen doing 'r.he

ree:l I enrJ reecrr*-:+: ^* ¿ ^ -! ^ ^^---^ ^..r^;^^+ -. --^.^^-ì;ed consi_derable frustr.ationr vvGrr a¡¡u r vvv6f l-L U-LUII UçÐ Uù Ðvll!ç Ð Ul- Jvu UÐ r ç l-vr

end said. Lliat thei-r' mi nds r,¡ent bl-a.nk r..'hen the¡' -r,ri-ed- 'bo recall. or recogniz.e

words vrhjch ihe¡' h¿¿ seen severa.-l- n:innte;s befove" Ano'LlLe.r:'b¡rpe of exi)eri-ence

r,r¡as repcrled per"fainin3'¿o Nhe derte:"-j-ty best" Á. nurrber of sr-:.bjects reported

that:l:e srnå1.1 ì;ria,n¿les j-n'u,o 
'¡¡i'i ch'uir:,y had -uo place a. dot occasj-ollalllr

faded ou-t, One su.bject, dur-ì-ng the nineth and -benth day, r'eporLed bhat not

only cìid the i;r'ja.n¿les faoe ouL bu-t that they rea.trFeared in another place"

An eraninati on of liis fest r"esu-lts, shorting dots a ha.l-f inch or so a,r^ray

Írom the tri-a.ngle, seemed to su-ppor't; his e,.rjlerience. These reports r'rou.ld



ñ ?1.lro J4'

seern io susgest thai Ì;he i:npai:'rnen'U of dexbe.r:i-t¡' lvhi-ch was for-rnd'bo occr-r.r

rray ha.ve a percepfual rather" rhan a notor" eri gin--at least tor,rard.s ihe end

of iire iso-l-ation per'iod,

Emotiovral reactions to iso-Lation valied fr'our rni-ld depression to

a state of eu-pLroria" Sonetines these ernotional- s'i;ates con'l,inr-r.ed for so¡rre

da¡.s or even l^¡eeks after termj-nation oí-i;he isolation period" One subjeci;

re,oorted that he remai-ned ela.ted for two rnreeks after', one rel-rorted a state

of depressi on for a sir-njl-a.r' per'iod, ano-Lher r...ras reported bo be ertr.enely

irz'itabl-e for abont a l.reelç, s'bill. another reported unusuaf forgetfu-lness

on the second. da¡r, to the erienb that she r^,'as ';:rabl-e to perforrn her nornal-

1^fA'FW â1 1 ì 
^ì 

ônt I r7vrv¡rurJ o

Fer'haps the most stríking thing about 'chese sr,.bjec'bi-ve repor.ts

is their varie-.bi1it¡.. i'..her'e one su-bject reporied iirqraired thinj<ing, a.nother.

repor.'oect i'clrroved ì;hinking; r¡her"e one felt, elation, anoLher fel-'b depression;

r¿Ih¡¡Fa nne ?¡'crì ¡;ffiCUli;l¡ feslfrti_n"_' hiS nOf.frìal f,,tOfl, e-an.l-haz. na*rr-ni-¡96] tO t,tOtkJ. VULII

r¡¡ith incz'eased zesto

IÏ" DTSCIJSSÏOII O}' .q.ESULTS

The resu-l-ts of this stu.dy indicat,e i;ha'L Frol onøed per.centuaì_

isolation produ-ces a diíferen'¿ial. effec't on tlie variou.s abiliti-es aprrraised"
'!,iit,h the excepiion of recall ano. recogniii on i,here ì s no reason to believe
-i-hc* :r.'v.¿-r.' i-+^fleCtlia.]_ aÌ:ilities- p.s j¡cåsrrrerì È-' +t"^ *¡^.{- .^^.{-.r-err¡ ¡scfl-rvvvL(e,! @lJlrtrul(rÈ, @Ð l:!9o.oLilçLL WJ Ullç UçùU IJd,UUVTJ LtÐVU_g

^e^ -ì ----.. -!are t-n aity uray rrrrpaired. Furtherrnorc, i,her'e are ql¿gge€lre4q tha.t some

of 'bhese abil-i'L,j-es, eâgo, rote lea:"ning, verbal and a.bstz'act reasoni-ng
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and space relaNi ons må.J' even be improved d-t'ring the íirsl several_ days of

isolationu 0n i;he ouhez' hand, a]:ilii;ies oÍ a 1:ercepLual-ru.obor nat,u.re,

as rneasu-l'ed by ihe caneel-Iation anci dexLerit¡r Nss¡s, are in1:aired. considerabfy,

,4. direct coÍipar'ì son of these findings i i th those of o|hez.s in the li'r,erature

is difficu-lt in vi ew of ihe preoccu-pation b]. tnost, investigators i,¡ith

isolaiion conditi-ons of lo¡¡' ill-r¡nination and low noise leve1 rather. than

da.rkness ano silence, Hot'ever, several repoyt,s ernanaiing from Princeton

Universjty where r.rork is u,nderwa¡r u-nder conditions vez.y sj_nilar to ihose

in this ]aboraiory confir'm soirie of our findings" It n'as found, Íor exanple,

thai rote lea.r'ning (ad-jective l-j-sts of 12 to l-5 v¡ords) v¡as not imi:aired

dur'ing i,hree days of ciari,:ness and sj-lence" Fu,r.the¡"more, in i;he fir.si; stud¡;-

ltt - a¡l \tvernon anci Hoj.lman, L)Jb) a. significani impr'ovement in r.ote J-ear.níng abil|ty

was found dtL,ring the first trtro da;.s r¡hile in the second stu.dy there l^ias a

sug3estion of an itnprovettLent (Vernon and I'fcGill, f95?). No i-ropair:irent of
.f-1..^ -'^; -ì -ì !--- + ^.^r--^^.'. ^ ^-^ ^ !'üne a.or-r-l!y' r,o conceniraie or of cl-aril,J' of birinl<ing was repor"ted

(Vernon anci iioffman, aiJ6)" Ä.gai-n, in line wj-th our. findings, there 1.ras a

suggesiion of inpaj-rnreni in dexterity after a per.iorJ- of tr¡¡o days of

isolation (Vernon, i'ÍcGill, Gu-tick and Candf and., Lg59),

This absence cr almosù total absence oÍ i-nieflectu-al- i:tcairrnent

u¡iderprolon¿ed- period-s of dar'lcness and sj-l ence is aì; rra:r..iance v¡iih i;he

resu.lis obtained u¡tder condí'l,ions of lor,r¡ di:flfuse l-i:rhL and- lor,r' noise level.

For" exanple, Go'ldberaer and. Ilol'b, 1958, r'epor.i,ed an i-nab'ilit¡. en bhe part

nr ì'ho crrhian*a to rlthini< norrnally w:i th ease anci efficiencJr, a. pau-ci-ty of

i;houghis and inability to concenl,ra.ie on any to1,,ic for r¡erJr longrr--a]l r.^¡i.bhin

a per"iocÌ of eight hou"l.s, Fu_r.iher¡nore, iher.e ròIas an e.Ðí'r€_r.en.r, impairrnent on
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on a corlpl-ex reasoning 'r,ask given :r¡nedj ately after ihe eight, hour'

isola''.i on period; ap jìareni becau-se of tlre íailur'e to L:un conirof subjec'bs,

The r"esu.lis of t,ire i'icGil-l strr,di-es r,,Jher"e subjects ',^.rere a,gai-n

tes-t,ed u-nder d,iffu-se tight and -l-o'¡¡ noj-se level for period-s up io ì;hree or

fou-z' cla¡is are also a.l varia.nce ¡¡¡itli i,hose obtai ned from the l.'lani-boba and

fuinceton l.abcraLori-es (Bexion, Heron and Scctt, I95l+; Scott, i]exLon, Heron

and Doane, L959), These investigafors re1:oried i;hat trafter' a few- hour=s in

isol-ation ì:he subject,s foi,r¡d that su,ch ei'forts as so,l-r'i-ng 1.-,roblems and

thirrrting al¡or-r-t things tended to be abor'tj.ve. They repolted that, i,he

disorganizaiion in i;heir th"Ínking becane more pronounced as the experimental

period ad.vanceci, anc- described t,heir thou¿lrt processes in the la'L,er stages

¡¡ith sucl: i,¡o::ds as ster"il-e, ga.r'bled, disjoin'i,ed, confrr_sed-¡ ineffeci;u_a1,

sha--l-l-ow"rr The results on the test baÌ;teri-es, which airÞ:"aised ve.,.bal,

numerica-l and }earning a'oili-ties, anci which wer"e ¿.d¡ri-i-ni s'ce¡'ei, di-rri-ng anci

after iso'la.iion, a.lso shor¡ed a.n impairnent ín some of ihe abilities,

particu-lar'l;r y¡s¡¿-nal';ing. Fu-rther'nore, where the differ"ences rn¡ere not

signiíicant ihe;r rn¡ere alnost invarj a,bIy in bhe Crir'eci j-on of pcorer per.fornrance

for f he exneri ileni,als ' Ther"e ceri,a.i nl r¡ rt¡A.s no s" "^^ ^1- ; ^-' ^¡ r- r^ ^

ov-non-i i/r¡:h-i-el c rlninñ hõ+*a-¿ n-l- nrrr ti *,a ^- onrr *a--rng oeLLer' a-ü änJ, ul-J:1e on any teslJe

The 1-,roblen no\'rr ari-ses as i;o ihe reason or r.easons for lhese

apla.::enil¡r conflicting results" There âre q€vr:ral .oossible explana."ions,

1'he Íirst is ih¿rb dariçness and sj-lence 1-,t'odrrces ress genc;ral- disorga.niz,a.Lion

of brain fu-r:ction ihan does conl,intr-ou-s lor{¡ illumjnation and ior¡¡ noise level-.

Su-ppor"t Íor thj-s view ha.s been obta.ined in thl'-s laborator;r i.,¡l1r;rç it y¿as showrr

'¿ha.t the EEGls, althoLigh oí an abnormal lla.Lrtre ¿.t'bìre end of a v,¡eek long
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i.qnl¡J-.ion nariod -r'-^^! -r--?.r'iahlv baclt t,o nortl¿l i,ifhin ihree hou.rsaÐUIe U!UIr .lJVf f wU, éf v elllvù U l-liV

after energing from j-solatj-on" 0n the o'bhe.r hand, ihree il{cGi1l suÌ:jects

isolated for six da1's *.¿"r'cond.ilions of ¡-sr,¡ ll'lurlina.Nion a.nd noise l-evel-

stil-l shor'red abnormal EEGrs, three and one haif hours after terrninai;i-on

/t, 
' 

n¡l \of isolaflon (Heron, Doane and ScotL, L956) " This sn53estion of a greate:'

inter"ference i.'rilh norina] br"ai.n funcl,j-on bJ' cons'r,anN lorv illunination and

cnrrnrl nnrr-l d h-.ê^'-' -l^r-- t-^ -^¡-l cn*a¡l in ¡na¡f a-" inigl.l_ec't,lta.l i¡rpair:iitento,)vu-f fu vv uruJ :Ja (rÞ LulldtJ_L./ t rJv r çi Jwu urTu Jlt ðr çd uçtr

Anobher I'ossible e:KLllanalion lies in the iyi:es of tesi;s a,dminister'ed in

ihe I'ianj.foba and }'{cGill laì:ora'tories, Tn this iaboL:a.bor)r al:l- of Lhe iesis,

u'rtil the exception of rote J-earning, .hlere pl:esented- visu.all-J'tuhile the

lìcüiIl ba.br:ery of tes'r,s vras allost eniirely of a.n au-ral na'Lur-e p:resented

over'ì;he in'i;er"-eom" ltji;h âu-ral,'bes'us the faci,or of l'ecent nerncr;r is of

soile irnlro r-r,ance a¡r.i i-f ì;hi.s abj li-ty ,rras i-mlai-r'ed, as ii t¡as in tiris

l-aborator';', it cor-ild. accoi-ùrt for" the poor performance of -i;he l4cGj.l-l-

subject,s on al-most all of t,heir cr:gnitive tes'1,s" A thi::d possible

explanation lies in the sirortness of or-r-¡' i n'Le1leciua..l- ba.iier'¡r whj-sþ ra¿g

u-su-ally completed i-n abo,-rt 45 mi-nutes as against u-¡-' io Lwo hor;rs .for -.he

i'icGill baitery, With the shor'ter tesis, the possi-biliiy of, r¡roti¡.,ar;i-onal

cleeli¡6, r-n-ì cht, ì¡e less and conseoìrent,lrr r¡¡o irer'iorr'''ånce n,i.,ht, he beitef" iha¡f

uncier a lon5er" i,es-b session" Tn a]-l 'likeh-hood, al 1 three fa.e'bors or

exi:lana.tions íra,y be involr¡ed"

In concfu-sion it i s of i nte.i:est to point, olli some resenblances

betr.,ireen 'r,he in-i,ellectr-rai-per"ceptr,,-aì- chan3es repo::ied i-n -uhis ¡-'aÞer arLd

those repor"ted- in tne liierabure on agejns" ït is a i^rell est,a.bl-j-shed fact

l:hat recent nLernory, perceFir-i-2 1 ¿þffftJ' and derì,erity a¡'e abil-ities most
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su-sceplrible to a.geing r¡hile ihe nore comlilex reasoning ìorocesses a¡e rítore

resis'Lan-r. i:o ageing" This difÍercnfial effect is essent,:ìall-Jr l,-¡ha,t charactr:r-izes

fhe perfor'ûance oí orir i-solal,ed su-bject,s. This s:Lini-l-ari-ty is shor,,rn e\¡en

more clea.rly in a recenl stucly e.rnana-r,i.ng frolr thi s labora'bor¡. (Biiash and

Zts-l:ek:19óO) wirere 63L.s.thjecbs :'an3ing in age frorn 1ó to 8! year's i.rere

given a -Uest balbery apprê.ì.sing ei5ìri; facboi"j-all¡' lrpu-rerr lriental ¿.1¡ili-ties"
'il^--- ^{¡ ..t-t^^^^ +^.r'.rd.rry ur- LJ:-r.:Þy t csts wei-e idenbical lo i;hose employed. i-n t,he isolatj-on

a-..-ari..,a^i- T+ r¡le.s found that vr:r.h¡l f'lrr,-,.n,¡ ¡,rr.,,ni^oì ¡rrili+." pnr.l q,nåce¿rr:v:¡uo ¿u vrc:u rvurlu u:¡c"u vçJ w@r _'. IU-ç::uJg JluJll¡ja_L\id,J <1r_L_L..r_t J *_-*

rel-aiit>ns held u-p exLreutely ¡¡rell nri r.h age while recent lnerrior.yr dexberity and

;oez'ce¡:iu-al abiJ-it;' shot,-ed an ear''lJ¡ and ¡ryogr.essiye l-oss. This similalify

'oe1;ween 1,he 'Lwo seis of da.fa seerns to sugÂçgl i;hat pr.olonged sensory

/.isolation (da.r'kness ar:d silence) n-a.y prod','-ce in',.eIlectrr-a.l-jli,rceoilal changes

s¡-:nila.r' ín rnny respects to i;hose fot::rci i-n o1d a.ge,
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SII¡{ÞÍARÏ AI\ID CONCLUSIONS

Sixbeen subjects were placed i-n a dark and sor:nd-proofed chamber

for a period of a week or longer" a. battery of tests, measuring eleven

different abílities, was ad¡Linistered before, d.uring and. one day after
isol-ation. A carefully rnatched group of 16 control subjects were given

the same tests at the same time intervals" The results ind.icate that there

is no significant difference in perforrnance on tests measuri.::g verbal fluency,

verbal reasonirrg, number facility, numerieal reasoning, abstract reasorring,

space relations and rote learning, 0f the intel-leetual abilities, only

reeent memory (recal-I and recognition) was significantly impa.ired. This

impairnent was still present one day after emerging from isol-ation, Trqo

other abilities vÍ2. dexLerity and perceptual ability were also sigaificanüly
i-npaired,

The results of thi-s study support the findings of other

experj-ments in isolation under conditions of darkness and silence, in that
none of these prior e>qperiments had shovm intellectual impairment,

aì-though there had been a hint of impairnrent i¡ dexberity in one study,

However, they differ from the results obtained und.er condltions of low

level diffuse light and low noise tevel where impairment in intellectual
functions has been denonstrated,

The differential impaiment shown in this study also resembles

results obtained from ageing stuclies, with the sanre abil-ities¡ j-,€o recenü

nenory, dexterity and pereeptual ability shor,v-ing suscepùibitity to both

prolonged isolation and the agelng processo
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V,trRBliL Rrii.r SOi{II$G

DÏRECTIOIiS

Most of the sentences in ftris test ira.ve the first ir¡cr,{ ancì üre l_ast word left cut.You' are to i¡ick out wtds wLrich i,¡-i11 fill the blanks so that the sentence rril-l betrue ancl sensibleo

For the.first bla.nlt, pick ou-t a mrnberecl. r,rord--I, 2, 3 or l+. Fcr gre bl-ank at the
end. of the scntence, nick one of the lettered word.s--Â, B, c, or D. Mark theaÐnroilriate nunbe..r in the first blanl< and the a::1;ro,rriate letter in the secondol-anl(c

EfAiiPLE X is to r.rater a.s ea.t is to

1. continue Zo drinlc 3. foot h. . irl
1I" drive B" enel.ry C" foo,_-l Do inrlr:stry

Drinlc is to water as eat is to fgqQ. Drink is nunbered.2, and focd. is l-ettererl C.FiFÐhe nurnber 2 in tÌ:e first bñE; u#tF"-iuït"" c in the seõrrd- blank.

1. rilidr-1.le 2o queen 3. rain l+. first
Ao two B, fire Co object Do hi1l

liltl is to_ one. as seccnd is to ti^roo First is nu¡lberecl l-¡, a: d two is lettered. A"Hr.r rhe nu¡rber lr in the first blank, ancl the letter A in ihe seõïd bl_anl<.

lùor,¡ look at tl:re next sa¡nple.

El{.AltPTlt Y is to cne as seconcl is to

-4, fer^l sentences lrill har¡e cnl-.¡ o.e blank to fil-l in.

E.y.ljíPl,E Z Sup.rer is to ni3ìrt as breal<fast is ro

1" include 2. norning 3. sulllrer L. coï.ner 5" d.oor

'Sj]]T:'ii :ffiå;T î: i;:"äi:;.t" tc rcrnils. Mrrnínq is nu*bered 2e so ycu



VERBAL REASONING TEsT (T)

(f) is to track as automobile is to

1" train 2. quite 3. worth l+" ye11ow
Ao road B. star C. truck Do nil-lion

(2) is to window as panel is to

1, lock 2. view 3, shade l+" pane
Ao door B" cloth Co metal Do lock

(¡) She is to hers as I is to

1. ny 2o me 3, our l+" mine 5. lle

(l+) j-s to composer as rnlhitman is to

1, Dali 2. Van Gogh 3, Riley l+" Brakrms
À. musicían B. poet Co entertaíner D. president

i5) is to telephone as Edison is to

1. Morse 2" Be1l 3" ttthitney h. Marconi
.4, radio Bo telegraph Co airplane Do phonograph

16) Lend is to borrow as rich is to

1o l^realthy 2o poor 3. money h" poverty 5" beg

lZ) is to wire as radio is to

1o telephone 2n steel 3. copper l+. rope
Ao tu-ireless B" television C. microphon€ D" prograrn

iB) is to tame as lion is to

1" timid 2u bo]-d 3. train l+. cor,I
A. lioness Bo hunt C, I^rild D. tiger

',9) Circle is to segneni as house is to

L. wall- 2. bathtub 3. stone h" sink 5. stairs

L0) is to temperate as hot is to

1. moderate 2, tropic 3" climate l+" prohibition
An rûi1d Bo cold Co bothered Do temperature

L1) is to chain as bead is -bo

1, watch 2" iron 3" pu11 h. link
A, pearl -rB" board C. necklace Do aim

l,. J-e



\IERBAL REASoNIi\ic TEST (1) þoln
l) Penury is to affluence as philanthropy is to

1' disorganizalujon 2' egoí*n 3. miserliness h. philosophy 5. povert¡r
l) is to steer as porlc is to

,l: +" beef 2o bulI 3. co.r^r l+. barnr:': A. steak B, 1ard. C. chop lj. pig

) _ is to river as coast is to

1o flood Z, boat 3" bank l+, tideA. beach Bo spa C. sea Do sl-ed
' :) lhe opposite of defeat is

: lu glory Z. honor 3" uictory h. success 5, hope

) _ is to door as pane is to

1o home 2" lock 3. wood h. panelAo glass B. window Co echo b, view

is to land as lmot is to

1o desert 2" nile 3" acre l+, formAo rope B, meter C, sea Do mountain

the opposite of stingy is
1o wealthy 2" extravagant 3. generous h, econoy¡1lcal S. poor

8ue11 is to revolt as cure is to
t:' lu riot Zo health 3" disease l+" medicine 5, doctor

, Pain is the opposite of

1o poison 2n torment 3. agony l+. conrfort 5. punish



ROTE T;'ARIiJII{G

f¡rst::u-ction Shee't

Q^=,- +^ +ì^^ ^,,1--l^r)aj' 1,o Lne su_pJecl:

rrÏ arn going1;o read J¡ou- e. l-j-st of nine three lette¡ t^¡ords" l,lhen I have

finj-shed f v¡ant ycu i;o repeat the l-ist to me i-n the correct order. Ii,Iå.it

u:riil I ha,ve read-the entire'list. 'ffacil'Line'i;hai you ira,ke an eryor or

a.r'e u¡ra.ble to rei'nenber a t^ioÍd¡ T ¡iill read the -Lis'b again. T¡Ihen you- a.re

abl-e'L,o repeat ''.he list in order twice jn su-ccession l,rre r'¡ill stop" This

i,,¡il1 mean ihat ;.e¡- have lea.r'ned ti're l-isi co::rectly"rt

To the experinenter':

The '¡rords shou.ld be repeated at 1 sec " interval s. Al-l-or,v no more than

30 secs, fot-'bhe srr.bject to repeat i;he list" If he has not su.cceeded. in

re1;eating'uhe list 30 secs. after you. have fj-nished read.ing ii, consj_d.er.

it a faihrre anCL repeai it agai n"



ask tu-b

R0TE i,liAi-ìitiïlrlG

lVÞ l./ -Lø

fernr orrre ni I any cap %oo



,åB STR,A,CT RE,A,STNTNG

DIRECTtrONS

trn this test you will see rows o'f designs or figures like those on this pag:e. Each row is a problem.

: You are to mark your answers as shown in the samples below.

þa¿h row consists of four figures called Froblem Figures and five called Answer Figures. The four
Problem Figures make a series. You are to find out which one of the Answer Figures would be the
next, or the fifth one in the series.

Exluprs X

PROBLEM FTGUR.ES Á,NSWER F'IGURES

BCDE

Note that the lines in the Problem Figures are falling down. In the first square the line st¿nds

straight up, and as you go from square to square the line falls more and more to the right. In the
fifth square the line would be lying flat. So the answer is Ð,

Ex¡uplr Y

PROBÍ,EM F'TGURES .AF{sWER. F'EGI.JRES

BCDE

Study the position of the black dot. Note that it keeps moving around the square clockwise: upper
Ieft corner, upper right corner, Iower right corner, lower left corner. In what position will it be seen

next ? It will come back to the upper left corner. Therefore, B is the answer,

Remember-You are to select the one figure from among the Answer Figures which belongs next
in the series.

I

I \

n ß G il m n il G r



P. lnAbstract Reasoning Test 1"
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Abstract Reasoning Test f P,2,
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Àbstract Reasoning Test 1 P. 3.
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SPACE RELATTONS TEST

Name:
Group:
Date:

These tests consist of 18 patterns which can be made up into figures, B of type A,
and l-0 of type B"

Type A: Select the parts that wi1.l make up the figure on the left and circle the
eorresponding numbers on the right. See sample;

Type B: On the l-eft you see
of the figures on the right.
your choiee" See samPlet

a pattern which, when
Circle the letter or

folded, wilJ make one or more
l-etters corresponding to

rØ ü

Sornetimes the shape of all the
but only some, or perhaps onee
or shading. See sample e

figures will be eoruect for
of the figures will have the

fhe pattern given,
correct markings

DE

N, B, lhe pattern shown is always bhe ortside of the figure.



Space Relations Test 1 p. 1u

12345

6 7 I I 10

r2345

6 7I910

r2345

6 7 8 910

12345

6 7I910

12345

6 7I910

r2345

6 7 8 9t0

r2345

6 7I910

r2345

6 7 8 9 10



Relations Test 1
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\tâPnt I H l11ôhÀf¡ 4 avr rv.r

ïnstruction Sheet

lnis test eonsists of a bl¡-nk sheet of pa1:cr r^rith a letter a-t tre topo you ¿lre to
t'rrÍte -.lolm all the r+ords yoll cs.n think of beqinninl ruith thrt letter. For exa;:.cl_e.

if ilre letter,¿ere "tilr vou i;Íou,ld t;:ien r,,rrite dor.nln all tire rvcrrls vou eould thinl<

of beeinninl r,ritìr tj:re letter itt¡ rl

Do not l.rrii;e rjor.¡n :rrol-ler naneg;



Verbal Fluency Test 1"
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NUI{BERS TEST ( ) (\ü,-,ßEÊ FACT,T,ITY)

This is a test of your aptitude to work with the number system--
o:: other s¡¡nbo1 systems, such as files, codes, standard procedures, etco
Below are three samples of the questions you will ansT^ier in the test propero
These samples have been answered for you. Study these three questions, and see
why they lrere ansbrered as they were.

l++7 +3= 12 13 1l+ 15 
:

2lr*6+3= I B 6 tO ;

I

5x9 +l+= l+5 \9 5t 5lr t

I

Now answer the questions below. Underline the coruect answer. fn
eachprob1em,startwiththefirstnirmber,ffiãsecond.,thenthethird.
Do the problems in your head as rmrch as possible. If you want to figpre,
use the space at the right.

6+2 -1= 6 T B 9 ,,

11 +J 43= 2 3 l+ 6 ;

f

3*l+x2= 1l+ t5 L6 18 |

Be sure you understand what you are to do. -trrlhen the signal is
given, you wilJ- ansT¡rer more questions ]ike these. lforlc quickly but be
accurate. The allotted time is short, and you wilJ- not be expected to
ffiffi

Name."

Group:

Date:

Now wait for the signal to begin the test propere



2+ l+ h=

Y- J+ l=

2x 3- 3=
A-R-o-

B- 5x l+=

Y+ J't''(=
¿õ/t+ Õ+ þ=

7- l++ 9=

'6x 5+ h=

^Êl¿+ (+ 4-
¿/,- o+ 'l=

7+ )+ )r=

I - lV - { =

Bx 6+ 7=
^/J+I',¿ - ô=

hx 9+ 5=
/õO+ Õ*l.-L=

:

,

t-4 + IY -. J =

/-ox (+ ö-

?- Q¿ l'-
J/

(+-ll'* '?-
'/i¡+

)+2I -$ 3=

7 -16x 2=

1+ 7 +]:6=

1- B-11 =

6x 2+ 9=

NUiVtsERS TEST (1)

11 A2

6T
¿/
)v

2r, 27

a^ alL¿ J_¿l

910
19 21

ll, r(J+ L)

"^ 
?o

)v )/

// / <

a^ a¿
l/ t5

13 16

^lLI

tta fr)51 5h// //

^a/t /1

lr3 ltí

lr5 )+6

?1 ?2

1l ¿/>4 )o
ôQ i^
¿.\) )L

2,? ?R
J | )v

Q tn
/Lv

26 31

^l ^/Jlf JO

12 I lr

l,D l,l,41 44

po 2"

g 'ìô

l+5
3l+

2n 2?1J

Bro
7B

16 a7

1ô t1l/ ta

30 3Lr

20 2r

o 1l
/L4

911
12

)'Q (r

19 20

38 lrr

l+r lt3

29 ?C)

50 5z

2L, 26

al a/J4 JO

/ooo

22 2?

ôO 1^¿n )¿

10 11

39 )r-ì



7x 7+ 3=

2L+30 + 9=

9 xl,2 - 1=

hB+ Bx 7=
l^ ¿4¿-I)- )=

:

JJ+19 + 3=

1-6+27 - )=
28 + 31,:, - 11 =

6x11+11=

111+-79+5=

6z + 39 +.1h =

9t*\z+12=
66+25-L2=

98+ ?x 3=

72+58-2r=
¡/IJXIoTJL=

2l+x B*12=
l7+ 3-23=
ì

+l++ B+67=

59+I25+ll+=

13x16-Bz9

?7+86x B=

)8.c26+L71 =

+2 xIZ + 1l-¡ =

12-51ß+7=

13+]-3xh6=

)8x67-176g=

(l'

a(

l^n/

-LO

o,

JU

LA

oy

57
11( rlq

L6
(q ('q//

)+z f+5

Oo l l-ro
// Lvl

228 236

B 1l+

l+ó l+B

85 BB

18 2T

l+87 l+Bg

13Bl+ 1386

l+Bl+ l+86

20 2lr

16 18

1L6 B7h

657 6e7

NUMBERS TEST (1)

/^ ¿t ¿/>J 
'14 'O

6o 66 7o

98 107 l-]-z

hB Lr9 56

18 22 ùr

75 83 86

3lt 36 ho

5t 5i 6r

73 79 83

12 'r (

L25 l,27

73
76 79

¡+B 5'h

116 119

^iñ 
nì rJ¿)> .u)

16 2b

56 5s

Qt O(
/t //

2h 26

hse \gs

tl+56 1L6l+

)+9)+ 5oh

36 38

2lt 
",2

966 rrol+

777 867

Pr 3.



Mathernati cal :ì,bility (i'iiJl,GRICAL REASCNIXIG)

Instroct:üon j$heÈt

This test consists ol 2C sec&1.er,ces of nr,mbers" Each secrucnce ]ras trro blank snaces

fnllnr'rins it' cnrl ygt-t are to fill in tiie correct nurnìrers in the h'lanlc sr-):rrìês-

The seqrrerLce or o:"der of the numbers is cletcryni_rr:d Ìrir some ru'lrr or r:rincipl_e.

Ïou mrst iliseover the rrrlc or' ¡:c'i nci:l-e ireÍr:.c l¡ou- wil] be ¡.lrle to filf in il-re

tpo b-l-a,nJrs.

E:ra'l'-,1-e 1:

2116Bro

Rule or ìrri-nci nle:

Each nrmher is incroascrì lyf 2" Tþ ::efore tþe o rrect nunbers in flre bl-anks l.¡i1l

be 12 (lo + 2); a.nd rl+ (rz + A).

Ex¡¿l,rle 2 .

A3hj231

R,lþ oL-L,1i,8}:}9,

Errerr,r seconC number is Civi.reð. lty 2. Oth rrr,,¡ise the I is r.,r'ireateC.. lier.cfrre the

co:crect nimlrcrs in ti're blanlcs i.'¿ll- be I aird '|"

These âr2 on-ì-v tl.lo exatrr-¡l-es'" 'i'..e re '..rill- l¡c ,:an)¡ .liffe:ient lrincis oí' rr:l-e S a.::cj

n¡inai-¡raa 'r^r¡n-nj.nry the sequ.ences clf tl:e test ì)roPi,r" Tiiink carefu-lly,



MATTIEMATT0AL ABrLrTy TEST (1) (lruiuarcrir, nn,rscxrlrç)

Find the rule in each probl-em and fill in the blank spaces with the
coruect numbers,

1.510L5202530
2o2L6B10L2
3.5610rra5r6zo2L
l+. 12l.+71r16zz29
5"511+61+57
6"1zhB10zozz
7.t2t5t92328T3g
8,20l-7:-5üt-l g

9, 1-l+9L62536
10. 3 6 12 ilr l+B

11.\z\5$189
L2" 6 7 il_r 15 16 32

a3.rIrB16L93876
th" 20 L5 20 30 20 60

a5. rr/12 5/6 3/tt z/ I 7 /r2 r/2 5/r2 t/t
L6. l+5T11:-9356T131
l-7. t/l+g t/z't+ vtz r/6 t/l 2/s r r/3
18" 92 l]6 )+L zz ?-o 10

19" 1 3 7 15 31 61 l-27 255

20. 1 3 B 19 L+z 89



Cancell¡.-bron Tcst. (pnaeipruat, lRrr rry)

ïns -i;rr-',c iion Shl) -:'r,.

Tliis test consj'sts oi a. s,.:lc-L cÍ irun.ber.s aï.-r:irllrjed ic a li.atr,iaz,rr.J o?,Lef,. :t.b ti:e

to: of i;lre sl'reet i¡óu r¡Iil:l- Íird ¡. nuirl:er i,iri-Ltcn. You rro-bc e¡.ncel- or:nt
a s-r,roke tl:ror-rah as r,/:atr1¡ of tjiose t:Lll'll:eïs ô.s -;rou cai: in t:ie -cime 

s_l I0t,tecÌ io yo11o

For exa;':l)-.1.a, if L:r.e n,J¡i:;el:'.1-.iii,'¡en in at ì,1,e 'bolr is *7'r ¡¡or_r r.iculc, d.o the

foll-orrirrr l

E*ellg' I+ f 3 z o E 1 l+ 9 I 5 6 2 I

Start at the -]efi i:¿nd si,de oí üre ìf¿.lr,,e Ð.ï.r.L l,¡orl( tor,¡¿',rcL ti:e eentre line oÍ tire

slree{,' Do tr:e lef{. ha¡r,] secti on firsi¡



CANCELT,Á,T'TON T'EST
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@ ry 8&*& 986 6 ß6 gg#8 ry@6 S S88 &@

4 ry 6 E s. S * 6 Ð @ 6 ffi @ W 6 & & E å g e& s 6 @

@ 6 &? 8*84@ g@88ffi g&@ryß6 p 6 ß4@
I I 6 @@é ry I S s 6 ry @ g 3. I 8&@ 6 g å @8&
å@8ry@6 8s4g rye&86 g8@@S g g@s6
g @4 E 6 ry @ S" I e ry & ffi 8@ g 6 e I I @ qþ å & s
& å I 6 @8@&ry ß 6&8 ry6p 9.8&8@& ã õ å
õ ß s. I4 @ I6 E ry & 4 9ffi8 @ 6 6 ry ß ry & @ 6 g
6 g 684& g e ? @ S. g ? 6@&8@ & 8& å E@ g

ry8@6 g 8&g6Sg4@&ry6 å 6 S8 S s@&å
& 6 I ã E&6 d"S g õ ß. E I ß ry &@ @ @ I 6 & I I
gã s&66@E &49 ry 8@ $ õ @8 84@48 6 @

4* 6 8@ å ry8 I @ S E @@@ 3" 6 &ry g & S 6 ry&
s&ry 88 6 @ g ã. 6@S ß I s ry S. e 6 pry s ß @8
@ & I I õ I3, ã 4e S I g 6 & 6&& å @ S ã @ @ s g
g@&@g ry&6 889@@88&8& ry 6 S8 ry&6
8@ g&&wå 8@6 ryeõ g ry g I 6 8@& å& 6 @

@ s 8 g" ry @ I 4 I 6 ã @ W& 6 @ I I s 6 6 @ I s ry

C,qNCET,Í,ATTON TEST

ry Æ@ß õ 8@E S@6 &e@ry6&&8@W8ße 3

8@6@ g@@s@ss ry å6&ry å@& õ&&g@€
664ry g å 6 ry&&&E g@@8 ß 6&ry g@&@Í
ry s &8@@ry å@s&@&õ88&ry å@698@€
ffi@ @ s I ry 6 e & ry I I & & @ @ g I @ I & & W & $

ry @ s I æ'g ry 4 6 å & @ 6 E S @ I & ry å @ & 6 g 4

E ?4@48 g{}6 @å6 ß ry @e g8@ 6 @&ffi W $

s I 6 E@8s€ ry s s I S 6Wg@ S. @&8 ry@6 I
&@ I S I I õ & @ ry I qÞ & g @ @ g.& 8&ß. 6@8 q

@8 I ä.&& @6 8&@ 6 ry g g{þ ry I g g &8@ & &

6 6 & ry å ry 6 @ @ I I g & I ry I @ & @ @e ß å g {

6 ? S68&S & g 6 ry I S@6 &e ry &@6 6 * ã.*

& $. qÞ ry @ & & õ g æ'{þ E @ g ry e I & @ ry õ I & @ Í

@ I & &H@8 & s 6 6&8 ry g4P & 6 6 ry @€þE :

ÐE @ s g 6 @ 4 & I g g @ W 6I @ g ry 4I @ 6 ß $

@&8 6 s 6 s ry @&&@ I 8& g@&8å Sry@6q
e ry @ 6 8& g å 8&& 6 ry @8 @{þS g S. I ffi W&r
@@sEs s 6@ry E&g å@9668 &&*&8ry{
s I ry4@S6g@ry I 6&@ & g&ry e6@fl 8@$
s I 4@ @ ? @ffi I I I å 6 g&E 6{Þ&S g â @ & n





@ Troce o line through the moze lDo NoI touch poinrs):

Å

-Æ

Raw Sco¡e is number of openings passed (without
touching points)-l5.openings to ¡ow......'........ RÀW SCORE

For Rank, see Conveision Table ior Dexterity'Maze.. .

I.l
I-l



@ t*ot" fZ checks in eqch squore ffry to stay wifhin squores,though noÍnecessorJ¡):

øøEEtrnEtrEltr
trtrtrtrtrtrtrtrtrtr
trtrtr8trtrtrtrntr1."
trtrtrtrtrtrtr[]trtr
trtrtrtrntrtrtrtr[]
tr[[[rrrrnIL"
[[]nnlrnrnrL"
rllnrI[]I[[
IrT[]TrTNrTI,"
rrrrn[[nnrl,*
Inrr[[[nlr
nlnrnnnn,rnl,,.

...

Raw Score is numbei of squares completed (checks l-ì i
may touch squares)-I0 squares to row.. RAW SCORE | |

For Rank, see Conversion Table for Dexterity-Checks RANK



@ prt I dot in eoch triongle lDoNOltouchrsidesof lrionsle):

s¿

Raw Score id number of triangles dotted (without lll
touching sides) - lS'triangles to rol'\¡' . ¡ ". nAw scoRE I I

' To obtain Dexterity Rank, add Ranks for Maze + Ch:{-t.
DiviJe thisl .u* 6v ã. Ñé"t".t whole number is DEXI

RANK. Ente¡ this Rank on first Page.
D

iltÂzE cHEcKs DOIS

+ l-l = | ,/"1= LnANxs:l-l+l | -,For Rar-rk, see Conve¡siòn Table fo¡ DeÍterity'Dots... RANK



t_,

lì,ecal-l- a.ncl.,Lec r,ìl:ì'r,i_oil Tcst (Le,l::r:in,q)

I¡:s1:rr.rc-lion Sirect

T'l:'js '''e'i', consi-sts oÍ 3 'ru "u". llrc :lirs'b ,ra,i;c eon-i,ains a. l-ist of 20 r.o:,serse

,,i", 5r¡l-l-¿iìl-s5; -rìte seconr-ì, 'rì4.-,ìe :ls bl-¿r.nl.; iire 'bl:ii"cl -1,...e eo:it¡i:ls 50 ncrsense

{rl l-alrl-es.

Sta":lt r.ri-bn bhe fjrst Ðå.:Ìer i,ilr..e::,;ie e..iì.lrrilrien.ber tells .ro..l. _Lo t:c..lin 
)¡oL1 e.re ,r,o

Tter't,7)-vç1 as njln1'r of 'U, lese nonsetse s-,¡ll¿ì¡'lgg a.s ;tossiìrle" Ir,lr:el lre te-r_ì_s you

to stoÞ, tu'rn -bo ille next tta:ìe l t ie b-Lai:lç one, ancL ,,.r.ii;e irlcr+n a-s r,rir.nlr s_f .il r,e

srrflables ¿.1¡ r¡ol1 can i:einen'l;er" TeIl tlle eli.^j(-ìrillrenicl r..¡l--reir. l¡ou s-ber-b ancl_ i.ri.r.er:

Ïou finisl:1" lrrn to tile'ì,:rird )a..:eÞ llere'i.:e ori;lina1 20 nonsense s)rt1a..r]es

(írom *ta,qe 1) are ¡nixed,,riü-l l0 o,¿iÌer nonsense s]¡lla¡les, ,See iror.r riian-¡ you-

ca.n :rocoqnize f.rort tlre fir-.si ¡a ..ieo Gircl_c -bl:lcse 
)roU regloliti zeo Tel_l- tjre

øçreri:nen'¿er w,.len you start a.:ld rr¡,tùn you finisir"

I\J"B. lne exter:j-nente.¡l ¡,ril-l bell ycu i^rìren -i,o beqin .Lhc first ,ta,le anc-l r..,iren to
stop. H6r'rsvsr, yorr :viJ-l- te--l--l- Lire exrerimenter -,.riren r¡orr. i:,:r,;in -tjrc seconci -ra.,€

ancl r,i,ren l¡ou finish. Yor',- ¡-nl-l a.-lso te] 1 il:ic erc¡e1i-ïrclr,¿eï ríl:ren -for,l iie3in Ì;ir.e

-b::-i::d pa.,ie a.nd rrben -,¡cu. Íinish it,



Ie¿rning Test 1

1o 1uj

2. )<trüI

3. g'uf

l+. baf
fJ 

^. 
.2o IIJ

6. tuq

7. deb

B, lon

9. jom

10. fud

11. jol

l-2" vex

!)o KaJ

th. qip
idl)o SUf

16. zey

l-7" qes

18, nem

L9. sor

20, caf

po 1.



Test, þ., po 2oI -",+JO ùUU

2o zey

3" sor

L.-Llo Kll-

5" nem

6. nim

f o rvr.t

R *¡r-vc JJÁ

9o naq

10. kij

11" hej

l'2" lon

J)a J¿V

l-lt. teq

a5, jol
-/
¿vo vfù

47. bod

l-B " gid

19. qes

20" qun

2L, caf

)2 r¡^vc4r Jv^

23. hij
nlZ4o gur

22. qur

26" fih
27. loj
28. vex

29" baf

30" vox

31. jom

32" xul4r

33" qip

^tJ4" taS

Jb¡ xat

^/Jv. aLJ

37" noz

^ôJö" deb

39 " yuJc

Lo" jef
lìLlf o OOC

l^42" JUJ

l+3. frj
l+l+. fud

L+5" muI

)+6" gij

h7. tuq

hB. sev

\9. qat

2u " JUJ-




