
PALMAR SW!-,ATI!» AKD PKOZft̂ H SOLVING 

by Joseph P, Koratch 

Thesis presented to the School of 
Psychology and Education of the 
University of Ottava as partial 
fulfillment of the requirements 
for t'*e degree of Boetor of 

Philosophy 

Ottawa, <|kt*|||L 1^63 

BlSLIOTHOTf^ Y ^ 
OH»vi«»ns(*_ 



UMI Number: DC53667 

INFORMATION TO USERS 

The quality of this reproduction is dependent upon the quality of the copy 

submitted. Broken or indistinct print, colored or poor quality illustrations 

and photographs, print bleed-through, substandard margins, and improper 

alignment can adversely affect reproduction. 

In the unlikely event that the author did not send a complete manuscript 

and there are missing pages, these will be noted. Also, if unauthorized 

copyright material had to be removed, a note will indicate the deletion. 

® 

UMI 
UMI Microform DC53667 

Copyright 2011 by ProQuest LLC 
All rights reserved. This microform edition is protected against 

unauthorized copying under Title 17, United States Code. 

ProQuest LLC 
789 East Eisenhower Parkway 

P.O. Box 1346 
Ann Arbor, Ml 48106-1346 



ACKNOWLEDGMENTS 

Thia thesia was prepared under the supervision of 

William F. Barry, Ph«D.* ©f the Sehool of Psychology and 

Idweatlon of th© Halvera!ty of Ottawa, and appreciation la 

herein expressed for his assistance and encouragement. 

The writer's grotitade is alao expressed to Mr, Thomaa 

Mousseau ?<** hla technical and advisory assistance on the 

construction and evaluation of the apparatus. 

The writer ia also indebted to &r. Albert C. distance 

for his encouragement and assistance. 



CURRICXTLTJM STUDIOHUM 

Joseph D. Kovatch was born March 16, 1933, in 

liliaabeth, Hew Jersey, He received the L&chelor of <• clrnc© 

degree in Economics from Vlllanova Ifolveralty* VIllanova, 

Pennsylvania, in 19S>&* He received the Master of Arts de *rcs 

in Psychology, £r<m th© university of Ottawa, Ottawa, Ont*rio, 

in 1961, The tttl© of hla thesia was Intra Cranial ?athoior.y 
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1BTR0DUCTIOH 

Human palmar sweating and its occurrence during mental 

activities has been eomcnly ©bcerved. Tho question of differ­

ential mental activity and changes in paliaar sweating has also 

been pondered and attempts have boen -rode to study this possi­

ble relationship. 

Controlled experimentation on this question has had 

little success and th® lack of conclusive evidence can be 

traced to the usage of the galvanic skin resistance technique 

as the measure of palmar sweating rates. This technique 

suffers frosa being too sensitive and simultaneously responsive 

to more than on© autonomic nervous system activity. 

Direct measurements of sweating have been attempted 

but the efforts have been unsuccessful due to evaporation loss 

and non-continuous recordings throughout the experimental 

procedures. 

Recently, a new apparatus was developed that deter­

mined the sweat rate indirectly by measuring th© volume of air 

necessary to maintain a constant relative Luasicity within a 

sensing element enclosure covering" a given portion of skin 

surface during tl.e testing ..-roccV.nres. Thus, air volura© was 

used as an indirect measure of sweating tb -t occurred. 

A prototype of this instrument was constructed and 

employed in this present study to test tho theory that palmar 

sweating rates increase as mental activity increases. Palmar 
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sweating was determined in the manner previously described and 

differential mental activity was considered to have been 

achieved as a function of solving problems of increasing 

difficulty. 

Xhis dissertation is divided into three chapters, 

Chapter I presents a brief review of the anatcasieal and physio­

logical studies of human sweating followed by th© psycho­

physiological studies and Instruments employed. After this 

review, a summary and the hypothesis to be tested in this 

study is presented. Chapter II describes the experimental 

design, which includes the sample population employed, th® 

physical conditions of tho experiment, the psychological t c X , 

and the techniques for data evaluation. Chapter III presents 

the results of the investigation, a diaeusaion of them &n& 

some suggestions for further research. 



CHAPTER I 

REVIEW OF THE LITr.K* V'/HE 

This ehapter presents a review of the experimental 

studies of human sweating and Its relationship to activities 

at the cortical level. The sections are divided in the 

following mannert Section 1 presents a hrl'jf review of ihe 

anatOBsy and physiology of sweat jlands* Section Z describe® 

the psychophysiological studies and discusses so*JO of the 

techniques employed in the investigations. Section 3 is a 

short summary after which the hypothesis to be tested in this 

study is stated. 

1. Anatomy and Physiolosy of Sweat Glands. 

X 

Studios conducted by Kuno and his associates on the 

distribution of sweat glands in the human body revealed that 

the total number ef sweat glands varied from two to five 
2 1 

millions and they were most de*so in the palmar area , espe-
©lally on the finder tips^. 

—mm*mmiuwrnun* n.wiin m\ i u\immmlmmmmmmmtm 

X l a s ton©, Hunan iV inspiration, fbxeaan, i>prinf,fiold, 
X956, xri<4|i~6 ppn 

* Ib^d.. p . 66# 

3 i E W f P . <>8. 

h I b id . , p . 245. 
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Kuno classified the human sweat glands into three 

groups-'8 1) the axillary apocrine elomi*J 2) the eecrine 

glanda of the general body surface? and 3) the eecrin® glands 

on the palms and soles. He labeled the eccrine glsnds, 

w.,.the thermal and th® mental or e-ctior-al,,.* , because of 

the type of stimuli that evoked the sweating. He rtatedj 

Thermal sweating appears over the whole body 
surface, with th© exception of the palms micl solos. 
Mental or emotional sweating usually appears „ 
reatrictedly on the palms, soles a / axilla©.,,'. 

These findings led to studies of the physiological innervation; 

of the two areas. 

&©thman summarised many years of research on this 

question and stated that, "The innervation of eccrine glands 

although anatomieslly sympathetic, is physiologically and 
o 

pharmacologically, ̂ parasympathetic", ... , and, "In contrast 

to all other postganglionic sympathetic fibers, which nro 

adrenergic, sweat fibers liberate acetylcholine at their 
10 

endings on stimulation... . Unfortunately, this exception 

5 %feifl̂ « P* $k» 

7 Idefa. 

8 Btephet* Hot'man, ftirmieiXtnarjyvi Biochemistry c f th.c 
Skin. tJnivsrsity of Chicago Press, 1951;, r.ii-71tl pp. 

9 1>M%* P . 162. 

*° ibt&.» p . 163. 
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to the general rule of autonomic innervation did not solve the 

problem of the functional differences between the ̂ thermal" 

and "mental" sweating. Investigators then searched for the 

explanation in the central nervous system control, 

11 
Kuno stated that a center in the cerebral cortex 

rostral to the center Cor thermal sweating controlled the 

palmar a-'d solar sweating. The ©xlster.ee of two centers in 

th© cortex could account for the Independence of the two typos 

of sweating. Tha view of separate centers apj-esred to be 

acceptable to other research or»^ * '* . 

This brief discussion of the anatomy -nd rA.yalolo'.y 

of sweat glands Indicated that palmar sweating in humans Is 

complex tout seems to be linked in some manner to aetivlty at 

the cortical level. This aspect is r 9viewed in ..he next 

section. 

XX Yas Ktrao, Op. Clt.. p. 93-9^. 

12 Harry J. Hurley Jr. and Herbert >;escon, "Localisa­
tion of Specific Choline stars so About Kccrine .Sweat Glands of 
Human Volar Skin*, in Proceedings of the Society for gxpori-
mentaX Biology, and Hedjcliae.'' vol. 92. 1956. p. lQ3~lQo. 

X3 Harry J. Hurley Jr. and Walter B. Shelley, 
"Acquired Emotional Sweating in transplants", in A.M.A. 
Archives of Dermatology, Vol. 7£» 1957* ?. 8X£-'?X9. 

Xl*. T.K. Chalmers and C.A, KeeXe, "The Tlervons and 
CtaemlcaX Control of Sweating", in The h.rJLtlsh, .Journal of Ppr&&.« 
toloEV. February, V$$29 No* 2, Vol. 61$., P- 1*3-!$J.. 

http://�xlster.ee
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2 , Psychophysiological s tud ies of Human ^west ing. 

1*> 

In 1920, Ikeuchi ̂  noticed that the palmar sweat glands 

did not respond to a rise in room temperature, A few years 

later J^rgenaen^ observed that palsar sweating occurred whea 

subject re-j.'d a book, experienced pain and solvod aental arith­

metic problem®. Five years later Eoaaka*' employed nentsl 

arlthcietic problems ae the stimuli and discovered that palmar 

and solar sweating acted as a unit. 

As a follow up to these findIn_s Kuno conducted a 

series of palmar sweating studios and conel.dedi 
Mental sweating has no latent period for its 

onsAfc* ft Irr-e&istely attains a certs in rat© of 
secretion which correspond® to the Intensity of 
the stimulation, remains as lore as the stimulation 

lasts and subsides at wnoe after It en&®r-®m 

The conclusions that the latency period was short and secre­

tion subsided soon after fcho stimulation was ended seemed 

justified. Unfortunately, experimental evidence to suggest 

that the rate of secretion corresponded to the intensity of 

the s timuiatloR was lacking. The data indicated that the 

15 K. Ikeuohl, {no reference), reported by Yas Kuno, 
Clt.. p. ±Qk» 

X6 B, Jfirgensen, (no reference), reported by Tas Kuno, 
Op. Citt. p# 10iu 

X7 T. Kosaka, (no reference), reported by Yas Kuno, 
0,P,f, Ctfat P* 10i*. 

X8 Tas Kuno, Op... C.lt., v. 10%. 
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stimuli were of similar intensity or similar difficulty. 

19 

bears attempted to demonstrate the same proposition 

that changes in sweat rates varied with changes In problem 

difficulty but measured the sweat rates by means of the 

galvanic akin resistance apparatus. Technical difficulties 

of removing the sweet of previous trials and scoring analysis 

negated his efforts to validate h is hypothesis. However, he 

did find that addition problems of abrupt increase in cosi<>lex» 

Ity were accompanied by a large rise in amplitude deflections 

as eempared with the immediately preceding problem. 

After he reviewed th© studies of palmar sweating and 

galvanic skin resistance measures, Barrow2^ concluded that, 

"Any increase in prevailing alertness [...] Is connonly accota* 

panied by an increase in palmar secretory activity"2**-f and 

further, "...in persons with Intact nervous systems, palmar 

sweating is coranonly associated with activity at a high 

cortical level" . These conclusions and th® partial findings 

of Sears and Kuno indicated that palmar sweating is related to 

19 H. Sears, "Psychogalvanic Responses in Arithmetical 
Work: Effect of ISxporL-sonfcaX Changes In Addition", in Arvhivoa 
of FsvchoXo&v. Vol. X>,IV, March, 1933 # Ko. l£>, 62 pp. 

20 Chester W. Darrow, "Neural Mechanisms Controlling 
the Palmar Galvanic Skin Keflex and Palmar Sweating; A Consid­
eration of Available Literature", In Archives of neur-olorv. and 
Psychiatry. Vol, 37$ ito, 3» March, 1937, p. 6ip.*663. 

21 Ibldfti. p. 6U2. 

2 2 Tdê R. 
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cognitive activities. However, the orestion of differential 

sweating rates and Increases in mental activity, has not been 

properly investigated. 

Many of the problems encountered by past researchers 

regarding this possible relationship nay be traced to the use 

of the galvanic skin resistance response as a measure of sweat-

23 
iatg rates, Barrow"* criticised this technique In hi© study 

comparing sweating rates and galvanic skin resistance 'inuaures. 

Ho found that at 1 Igh skin resistances a stnalX amount of 

perspiration evoked a large galvanonotor change; >m& at low 

Skin resistance readings, iarje Increases In sweatirf. effected 

small changes In resistance readlr,-*s, Ih so Jlndlnjs ŝ o*iod 

to indicate a serious deCoct In the usage of the & alvanic skin 

resistance .easures ©s an tnuie&tor of sweating rates, 

MeGleary2^, after he reviewed the literature, objected 

to the conclusions of past researchers who attributed the 

galvanic skin resistance measures, ",,.to any specific cats-

gory of mental activity0 , K© added that the galvaxiic skin 

resistance neasure is correlated to a /rest ertent to sweat 

23 Chester V, Harrow, ''The Ci rdiicanoo o: the Gal­
vanic Skin Response in the Light of lus Relation to Quantita­
tive Measurements of i ers-JIration

w , in ffiy cholo,',! cal Bulletin. 
Vol, 31, «o. 9, I«ovouber, 1931;, p* &91-WZZ 

2is Robert A, McCleary, "The Mature of Vn<> Cralvanic 
Skin Response**, in Psychological Bulletin. rol, kit it0- 2, 
March, X9$0, p. 97-117* 

Z$ Ibid., p. 97« 
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j land a c t i v i t y but a t l e a s t two othor Liportant f a c t o r s , . us -

cu la r and vascular a c t i v i t y could simultaneously be respons­

i b l e for t he reapor.se. He a lso s ta ted t h n t , " . . . t h e v a r i ' -

b lXi ty and hype r sens i t i v i t y of the respovno is often far too 

grea t to r ive th© kind of r e s u l t s we tJesd i>r ^ood 

experiments" . Las t ly ho ©orcl'ided tiiat t" e uni t of mons-

urement does not permit analys is o2 %U'~ii?±czmt or r-on-

s i r n i f i o a n t s teasares . 

&ots» of th© s tud ios since llcv.lcn.ry* s review hnv© 

attempted to iaqprovo fche Mlva r l c ^hin res)s tn^co apparatus 

to -.©asur-- t ' o sweating rater? of individuals rati r,r thim an 

Instrument t o aud i to r tho rat-^r E r e c t l y . 

Past a t t e s t s t o mea"urjo f t cvrw t iu^ *t<>3 ' " ~1 1o 

manner have had aor^e si coons, tamo*"' described these racthvds 

in r r e a t d e t s l l but found thnt none could over ecu. the d i f f i ­

c u l t i e s of evaporat ion loss dur l r tho t e s t i n g r>roced.urea or 

allow for a continuous 'caaureiaent of accret ion flew th r u .la-

out t o experiments . 

26 Idem, 

27 ?ao I teio, O ^ . C i , ^ . p . 359-381. 

file:///TURS
http://reapor.se
http://llcv.lcn.ry*
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The first apparatus to evorco'ne t! ̂ o hlf pIoultios was 

devised by Custance2'^#29 in I960, 'lis syst-ec bypa.-Jtiod fci.o 

problem of evaporation loss by measuring thr. sweating rate 

indirectly and also allowed for s continuous measurement 

throughout the experiments! ;roccciure. The acvico recordod 

th© amount of dry air necessary bo maintain a constant 

relative humidity within a grid enclosure which covered a 

given portion of n«:in surface. The lovul of the relative hu­

midity In the enclosure was continuously indicatod by means of 

a Wheatstone, Crjd/o. When the relative tumidity hn the 

enclosure was changed duo to the presence of sweat, the 

resistance of the element was also c ancod and th© ^ridg^ 

became- J-jbjjlaucoO. The vlyi&l which reisuited f roiu this im­

balance was used to regulate t\ <> flow of fry air automatically 

in such a way to rusborr. tho r Xative humidity in the 

enclosure to its original lov^l, -ho flow of dry s3 r at any 

moment would be uced to indicate th© sweatlr.-\ rate. 

The development of this system now allows Cor the 

testing of the theory that increases in mental activity are 

related to palmar sweating rates. 

28 A.C, Custance, A New Technique for '"•he Continuous 
Measurement and Automatic Kecord'jjag.of bweatiry. Rajas.' Defense 
Research Chemical Wbora^br'ie's, Report No, 32£» defense Re­
search Board of Canada, Ottawa, July, i960, iii-23 pp* 

29 Canadian Patent Bo, 633»o92. 
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^# Swsaary «B* Hypothesis, 

The survey of the literature has indicated that ther© 

is ample evidence to establish that palmar sweating is linked 

to activity at th© eertieal level. Studies were olted demon* 

atretlng tlutt palmar sweating does occur whan subjects were 

occupied in oognltiv® tasks, such as reading a book and soXv-

lug problems, When these findings are linked to the evidence 

of a separate center In the cortex for palmar sweatier the 

relationship between the two becomes strengthened, 

Two studies attempted to teat the theory, implicit la 

their experiments, that incr asos in mental activity arc 

related to palmar sweating rates, Ono investigator employed 

an Instrument w* *ch had technical and scoring difficulties 

tehorent In Its itsage, and the other failed to demonstrate 

differential problem difficulty levels. Therefore, the theory 

lias not been properly investigated and is the purpose of this 

present study. 

In this investigation palmar s^oetlnr rates wer^ de* 

tewained Indirectly by measuring the volume of air necessary 

to maintain a eonatant relative humidity within a ,;*rid 

enclosure during tie solving of problems, differential nentaX 

activity wra considered to be achieved n® a function rf rolir-

img problems of incrogsinr, difficulty. 

The problem is stated In tho for® of the msXX 

hypothesis! there are no significant ct fferances between tho 
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sioan a i r volw*© aoores obtained during the solving of ^r»ohl«aia 

of throe diff iculty levels for snon s^bjooco. 

The next chapter i s devoted to tho reporting of fcho 

esjporisitntal d ©sign of t h i s study. 



CHAPTER IX 

Tais ohapter presents a description of the ®3Eperi~ 

mental design, eiaployed in this Investigation, ?h® s@ctl~-.nft 

are divided in the following natters Section 1 unseriben tho 

sample population. Section 2 is devoted to the testing 

conditions and faeilltlee of the experimental situation. 

Section 3 presents th© psychological tool and its construction 

piNooedwrea. Section k describes the psychophysiological 

iBatraaenta and their operation, Section > presents the ex* 

perimontal procedures of the Investigation, Section 6 reports 

©a the techniques for data ©valuation, including tho statisti­

cal formulas employed, 

X» Sample Population. 

X 

The subjects of this study were twenty-two stem 

graduate student volunteers of the School of Psychology and 

$dueafcion, university of Ottawa. Xhelr acos rar.ged froa 21 

to 39 with a sse&js of 27,1 years. All had nono familiarity 

with the payeheXoglcal tool employed In this investigation, 

X Uhe records of three subjects were Incomplete or 
invaXid# On© because his thurib was too snail in relation to 
the grid housing opening and the other two because of apparatus 
ooaponent failures. 

mailto:s@ctl~-.nft
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Women war© not considered ss aub.iocts for this study 

because of the unknown effects ©yielded ucsâ c of coa-v.-tics and 

hand lotions may have had upon r-eat .'Ian*' function*^-, and tho 

possibility thoir ©ontarainatinc the sensing clcnont nurface, 

2» testing Conditions and Facilities, 

j?he experiment y as conductor in a olanrroom of an 

unused quiot wing of the main administration building at the 

University of Ottawa, Th© rooffl was converted to accomodate 

the equipment and furniture necessary to corduct the experi­

mental procedures. 

The furniture was arranged to nintwlza distractions. 

In one corner of the room a yiur;l© bod with an adjustable 

headrest «*<d a table wer« placed a^air.st a co-~'ion wall, hhon 

the subject safe on the hod he faeod a blauk vrall vlth hla 

back to tho table upon \(\ Ich the equipment v.(C ;V1P,CK1, A 

chair was positioned so thst thv cr^wiivr-to? w s «e-~;tod 

directly behind nrA above the cuojsct'c loft r.nr.ulder. h'lth 

this furniture arretir.eraGHt no c ̂ uln uaui-'jlnLo the eoulpraent 

and observe th© subjects. 

!Ehe room was illuminated by floreacent lights an<i well 

ventilated, The overage to'v-crature curir.y tht Loctlr^ pro­

cedures was 73«3 derrees with a re* ~*e from 72 to 75' , 2he 

average relative humidity was 2|3,3 p©?1 cent with a r-;nge from 

li.0 to £0 • 
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3. The FsyefeoXogieal Tool, 

Items frora four subtests of the Differentia,! Aptitude 

ffe-ata, hereafter referred to as JPt&ff were selected to represent 

the three difficulty levels, Thaae aubtor.te :»rot \pntra.cfc 

Bae.#oalBit, Forty I tone were cut out of th® respective tost 

booklets ®n& pasted to plain white £M x ?n index cards, 

fhe items were grouped in t* e following swannert Item 

number one of eaeh subtest was used ao a practice item to 

introduce the aubteat. 3?he next three ltema, second, third, 

and fourth, were labeled the Beay level, the middle three 

Itesaa of each subtest were considered to be the Medium diffi­

culty category. The last three ltema of each subtest were 

called tb® nard problems, The total test of this experiment 

therefore consisted of twelve iters In each of the thrco 

difficulty levels of r.aey, Medina -nd Hard. 

2 George K, Bennett* êt, al. Pifferentlal Aptitude 
ideate, the Psychological Corporation, Hew York, X9uf, 
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km Psychophysiological Instruments, 

3 

An apparatus similar to the one devised by Custance 

was constructed to aesaure palmar sweating rates. The rates 

were determined Indirectly by measuring the velum,© of air 

necessary to maintain a constant relative humidity within a 

grid enclosure which covered & given, portion of skin surf nee. 

The leveX of relative humidity was continuously indicated by 

means of a Wfasat&tone B.ridRe. When the relative humidity in 

the enclosure was changed due to the presence of moisture in 

the form of sweat the resistance of the dement became lRtbal-

aneed. Th© signal which resulted from this irabslance was used 

to regulate automatically the flow of dry air in such a wny to 

restore the relative humidity in the enclosure to its original 

level. The flow of dry air was used to Indicate the swoating 

rates. 

A detailed description of the instrumentn arc present­

ed in three subsections. Subsection A presents the organize* 

tion of the system to control fch© relative humidity in a 

sensing element enclosure, Subsection B considers th© opera­

tion of the device &ncl Subsection C describes the components 

of the apparatus in detail. 

3 A,C, Custance, A lfew Technique fort the Continuous 
Measurement of and. Automatic fecordin&" .ô ,,̂ weatlnk'lWte's,J' ' 
Mill lOl ••» irillimil II II. M Hi »» mm III m' .» . » rV • m, Inn 111. ilTfT I I J X I ...IIHUMIIIW ,1, II « , • • H f j » i * f i . » • • I J ill L* 

Defense research chemical Laborstorios, Kepo: t i*o, jSJT, de­
fence Research Board of Canada, Ottawa, July, I960, iii-^3 PV» 



BXRSRIMEBTAL P5I5IS2I 15 

A, Helat lve Humidity Control in Siemcnt hnc losure . 

A system was sot up to maintain a constant value of 

r e l a t i v e humidity in & sra&XX onelosure Which was construetod 

in such a manner t h a t p a r t of one waXX was fomec? by tho shin 

area ©f the r i g h t thustb. The bas i c or^enidat ion of the system 

I s I l l u s t r a t e d in Figure 1 , page 16, 

fh© e s s e n t i a l part® &t)& t h e i r functions a r e ; A humid­

i t y sensing element to de tec t changes i n r e l a t i v e humidity 

which, incorporated a comparator t o provide an appropria te ou t ­

put tfc.$fc?i a Qh&nge i n r e l a t i v e humidity occurred. This 

comparator I s tho Wheatstens., Tr^e B.Kd <•*,?, p-lpp^lp re fer red t o 

prevIotisXy, The comparator output was r f fer red to as tho 

e r r o r slgftel . An amplif ier e l ec t r i cn ixy amplified the e r r o r 

slgjnaX from the comparator aro1 applied the a ̂ r l i f led si(:naX 

to ft motor, Tli® r o t a t i o n d i rec t ion of th.o r-o or depended upon 

the fhase aitgle of the BTTOT s igna l wMeh in t u r n was r--lnted 

t o the Bifn change in r e l a t i v e hutr idl ty, Tho not or vrs used 

t o operate a r egu la t ing valve wMch was coupled t o tho valve 

by means of a ear t r a i n * wh.ich increased the torque and 

reduced the speed of the a c t o r , The reprulatlnr valve con­

t r o l l e d the ret© t h a t dry a i r WHS s p o i l e d to tho humidity 

sensing e n c l o s u r e . Air was supplied to the valve ot a 

constant pressure by means of a dlaphrarpt pump. ?his a i r was 

taken from tha r roa MI I ps*se^ thr©t?<*h n dryi r^ tovor before 

en te r ing the pump. Air t h a t passed through tho sensor 
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enclosure and accumulated moisture w^s exhausted to the room. 

B, Operation of th® Apparatus. 

fhe apparatus was initiated Ii to operation by bring;* 

ing the bridge eircuit to a null condition * Yhea a small ad-

Jttstmesst was -mil® to ensure that tho systort was always sorting 

a balance at a value of relative hunldity slightly lower than 

the relative tumidity of th® dry air supply. 

Any water entering th© sensing endo-cur's caused an 

error signal of appropriate phase anj-le and of a aa^nitud© 

related to the amount of wat©r vapor Introduced, This error 

signal initiated the flow of dry air through the enclosure 

until the pre-eet null condition had been attained. 

A device to measure the flow of dry sir to the sensing 

unit was provided, lliia device had an electrical output which 

was related to the «tr fleir rate, 9?he relationship of the 

output volta;;e was determined by raeterinc air thro'.'gb tho flow 

measuring system by weans of an aspirator bottle. 

The output voltage fror. tie flow censuring dovice uns 

registered on a strip chart recorder. This information from 

the recorder was cmpl-yed in the, analysis of tho sweating; 

rates. 
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c . Descr ip t ion of Components. 

The components of th© instruments arc descr ibed in 

d e t a i l i n t h i s subsections 

^ SEfr. 8ffl4**t*y S**gffog ^ ^ t i ^ T h e humidity sensing 
element xaejaufaetured byPho to -Grys ta l s Inc .* Geneva, I l l i n o i s # 
marketed by Al l i ed Badio of Chicago, USA was used In the 
experiment. The un i t s used were type HA Ky^ropaic. 

The Bridge Clroi^^a^.*4n unequal a m AC br idge with 
Wagner ground and 5 vo l t s AC paver supply was used* The 
br idge outw.it was fed t o a Cathode follower which was one*»half 
of a 12 ATT? with t he filament operat ing a t a reduce-.3 c u r r e n t . 

Tho AjEBollf31ert-»»The output from the Cathode foXXower 
was fed to the socoM ha l f of the 12 AU7» The voltage sain 
of t h i s stag© wos about ten. t imes . A X2 AX7 was used with 

f r i d and pXate H a l t i n g t o give fur th , r gain and to d r ive a 
1*6 type va lve . R.C. coupling was used throughout. The over-

aXX gain of the system was adjusted by clanging th© Cathode 
r e s i s t o r of the 6L6 va lve . The gain was adjusted by t r i a l 
and e r r o r u n t i l th© amplifier output with a good bridge n u l l 
was Just equal t o t he s t a r t i n g voltage of the servo s o t o r , 
Gain of th© ampl i f ie r for a small s i gna l was about 50j000 
t imes the motor. 

The. Motori—A Barber CoXeraan type ffitkl, shaded pole 
motor was used with a no load speed of 3000 H«P.M, 

The Clear Trainsi—gtoe gear t r a i n had a reduction of 
X20tl • This l a rge r a t i o was necessary because of the a i r 
flow regu la t ing valve employed. 

n ?%f Air Hsfflflfjfljjjfi J t f i W * ^ standard l / 3 " Hake 
needle valve was modified to give smooth cont ro l at Xow a i r 
flow r a t e s . 

The. Piaphramt P y . t * * 4 small aquarium a i r supply pump 
was used (Caseo S t a r J • Careful adjustment of th© pump capac­
i t y con t ro l wss necessary . The capaci ty of the pump as 
suppXied was too high for the control system and regula t ion 
was on an nm*6tT* b a s i s under Xow a i r demand cond i t ions . 

The .Prying Systems--A glass drying tower packet1 wi th 
magna slum perchXorate' was used. 

http://outw.it
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tern was recorded' wi th a Sefrsa H**h,5> s t r i p char t r ecorder . 
fmx type 4tXk was used. Speed of pBp&t* was 5 ».*n. per second. 

, l t e l f l t f J g « ^ l M » ttaernietor br i4g* c i r ­
c u i t was used* Two Fohwel 0B32JS tha r r Jo to r* with a 200 ohm 
potent iometer ware used. The f forence the : i i I s to r was lo^at-* 
ed in a second hole d r i l l e d t o tho some'diameter as th© 
passage carrying the sending t h f - m i r t o r . ^r ld^c eur^ont with 
no a i r Hz-win^ waa 30 «A« ?he wutp'tt of U o ther ta i r tor bridge 
was placed across a 5000 ohm poteMtiowofccr. 2ho wiper vss 
connected to tho b see of a 2M.07 tyj.»e t r a r s l t o r , fhe -«t;>ut 
of t h i s simple ampl i f ie r wns cont ro l led by *oana of tho 5^00 
ohm potentiometer« L inear i ty of the system w&s acicqustc. 
The peteistloweter was adjusted to :lv© f o t r v o l t s output at 
one vo l t br idge ou tpu t . 

5« *he Experimental Procedures* 

Pr io r to t o o t i n g , th© temperature and r ©Is, r.ivc- h^ald-

i t y were determined and w r i t t e n on tho cub J act* s re-cord ca rd . 

The apparatus wc?a switched t o GS« and ad jus ted . 

After these opera t ions , tho subjec t was o» corted i r t o 

t i e t e s t i n g &F3«. Tho experin* n tor ca r r i ed on genor 1 conver­

s a t i o n for a f ew il^utes and then caked the subject tw s i t on 

the bod nrd to . aire hlnrcXf comfortable. 

While the subject re?; to J in t h i s >ositlo:u, \.) o 

o:<perl*tentor proceeded to aloMi the subject* ^ rJh-h'. t! u:-ib with 

alcohol t o remove arrv d i r t or oil© thnt n i^ht have been 

p r e s e n t . After tho alroliol ov^por?to<" the - r i d „ovsii4 was 

pXaood on th© whorl of the r i g h t thuiib anZ scour-"!- by hhroe 

s t r i p s of adhesive tape* This , rocedur® insured a st->.ticnary 

posi t ioning, of 4;he ;;rl& ! Musing throughout t i e airperln'-rtal 

s i t u a t i o n and prevented a i r leaks-c- in to the grid hoMsinr 
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ftpexti&lg* Luring tap ing the PP< joct W.*H an sure 0 th.ore wculd 

be no harmful s t i s ra l l administered throughout the procedures . 

He was to ld almsply tha t he would solv© a s e r i e s of pro-blew 

and h i s awes t i n g r o t e s were to b e Trvri teredo-

Ac th© operat ion of the apparatus was rochee1 cd, the 

stibject read the d i r ec t i ons of r>e a t t e s t s . l ion ''C c<"*t. Ic ted 

them, t he t e s t i n g s i t u a t i o n be^M. with the reading ©f the 

I t t t t raet io tui t T e a are t n coXve Vr ty p**o' XJTX» hurlru?, t h i s 

t e s t * ten from each of the. s u b t e s t s , fhe f i r s t item* a stsisple 

problem, introduce s th® next nine I toss which arc from th© 

same n&bteat. You w i l l have on® fu l l . r t lnu te to solve: or,oh 

problem. In o ther words, t o problem c s n b e atar^od u n t i l th© 

f u l l minute has e lapsed , -*hcn yon hove '.be answer1
 # say i t out 

loud mn& 1 w i l l wr i te I t on your record, when you have prfhrei* 

me t h e answer has*®' we the card over your l e f t shoulder and 

r e l a x u n t i l 1 head you the next problem* After e<*eh s c r i e s 

of t h ree l t ene you s h a l l have an extra .-niuutc to r e l a x . rfuoa 

the sub tes t i s er-mpleted X she l l signaX you so th«*t you ^ay 

move around, eourh or eXenr your t h r o a t I f you f!,'"' *t noc» 

©ssary* ^® sha l l then follow the trwe procedures Tor tho next 

th ree subtes ts ; . Arc the re any qm®tlmwf* 

th» order of items followed the sase e^^'ence as they 

were in the t e s t book le t s . ?h© sequence of l eve l s was from 

Sassy t o Hedliaa t o Hard. 'Hi© subtes t or:ler was: KJC/ a t;ic^x 

Jfrf-ffOgfrttF Vc.pbal^.aefifon^i Absfcraoft Heaaenfe ; ar.d S ^ o e 
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During the t e s t iden t i fy ing narks were ra.de ox- the pen 

recording paper1 t o Indicate* the ore jrJLnute interval®j the 

aaoaent the answer was ~ l w i j the cud of l e v e l s ; and the end of 

s u b t e s t s , Timing of the one mlrute i r ^ e r v s l s w-<s set iovot* by 

Means of a one second swoop hand f-topwatch. 

At the eoespXetlon of tho c^e r i saen t , the purpose of 

the Inves t iga t ion was volu-nteorc* t o tho cit j<*ct end he w&a 

show. M s record . Proper Ident i fy ing ^arks were nacie on the 

record to f a c i l i t a t e ij;fttehVn~ wit* tho answer s:>ret a t a 

l a t e r t ime, 

6 . '?eehn5'jue& for Data « valuer i o n . 

Ths data a-^lysed In t h i s experiment were the cor rec t* 

ing of the h&tg Items and the determination of tho a i r voluase 

expended during the so] v i rg of th© prot-oms. 

Correct answers of the I teats fo r the rub tes t were 

derived from the scor ing keys of t1 c PhT san\u?l. i'.ach item 

w®s scored e i t h e r correc t or I nco r r ec t , 

To ta l Incorrec t frequencies w-*re t a^ i l r t a - 1 for each? 

d i f f i c u l t y l e v e l of subtes ts5 md d i f f i c u l t y h v e l regard less 

of s u b t e s t . The frequencl';? wor "cnveitcc9 he e p^rce .v^o 

of f a i l u r e , The r e c u ' t c of ihfoe ^rvc^^ur-'n i*i> -or' ",®VUKI i n 

the next chapter* 

http://ra.de
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Ais» volume during prebXem solving MSB detewained la 

the following wanner. & l inear relat ionship between a i r flow 

and a given area on the recording paper was estni<xiabed« 

ftrns, a i r volume was direetXy eoiivertibXe from meest-red a reas , 

S© arr ive a t t h i s score, the plan® area within a 

polygon ©onetrtaoted from th® »ove»ents of the t racer p*m 

during a specified t ine period was maaswed with a eompensaW 

lag poXar planimetei*, 

the a**mr*saMBt unit of the plsnijaafcer was a vernier 

unit which was d i rec t ly related to square centimeters* Ihere-

fore* conversions from vernier ©nits to areas to a i r volwae 

could he iQ&de. Since nothing would be gained by multiplying 

the original uni t of measure by a constant, the v rnler unit 

was maintained for ca lcula t ions . This area of measured 

figure* was called an a i r folurae score* 

fh® l imits of the figure on the recording paper were 

the si&J#et*»ha«JLX or rest ing levaX which when extended made 

a base l ine of slat centimeters In length* end the i r regular 

l ine drawn hy the pen as a function of tho amount of a i r p<r.f,~ 

iag through the fXew sMUMMrlng system, Paral le l ve r t i ca l 

l inos wore drawn at the one Minute sari s to circumscribe the 

flfpsre* 

k Oewpeneatlnfi FoXar ?lanl«®ter l̂ 236M, Keufi'ol and 
$9mr Company, Hoboken, Sew Jersey*. 



EXPBRXMKBTAL DESIGH 2% 

The lowest deflection of the pen during the resting 

phases was considered to be a good estimate of the basal 

level, 1?bjas. a measure of swoating only during problem solv* 

lug* minus the resting rate, was achieved, 

£iaeh figure was measured three times with the plani-

taeter and the average air volume s core was employed as the 

best estimate of the area. l*he nest chapter reports t-?.e 

accuracy of r^oaaurement from the usage of the planimeter* 

After the c 'hlowXatlon of air volume s cores for ©very 

figure, the scores of each subtest were converted to ssim^arcl 

scores In order that the results of th® subtests could be 

combined and cosapared. Ifeprtlv© Tigris wore eliminated by 

adding JjjQG to all standard ©cores ®n<& '.vultiplylng t- csn by 100 • 

This made the mmn air volune score of each subtest 500 and 

th® standard deviations 100 * 

statistical tests ©f significance of correlated groups 

were undertaken between th® mean air volume scores for each 

item within a difficulty level for the four subtests. For 

this analysis each problem within a difficulty level of the 

separate subtests was considered to be of equal difficulty. 

The procedure v&s to calculate the sif^nlflcsnce of 

mean differences between the air volu-to scoros of the: first 

&n& second Itemsj the first and third itemsj and the second 

and third Items, for each difficulty level on ea^h subtest. 
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The following formulas were used to determine the 

atatlstieaX significance of the means t 

©iff 

o* 
D 

where <T « \ / o*2 • #*L, * £r*„C 
DK V 5 ^ K 2 52 

and cf 
H v!-~rx II 1IMH Hill 

r 
12 

HOT - (2X5 (ST) 

IK23T - (2x)^3lKrsr - (sf)*) 

The coe f f i c ien t s of co r re l a t ion from t h i s ana lys i s 

were averaged by * l a b o r ' s £ technique to est imate the 

i n t e r n a l r e l i a b i l i t y of a i r volume sco re s . The r e s u l t s of 

these computations are presented in tho n&xt chap te r . 

5 Lawrence*'?. hayhavr, H&maoi rf.g C.t&tlrtlque. Echj tior>3 
do X'TJhivorsite' dK.th--.T-, Ottawa, I?5B, r-, 355. 

6 J , P , wui l ford, y'ar.-:1ar.rr.tal h t ;> t i s t l es j - , - ^vcholO&y 
and, 'EdMCation. 3rd Ed i t i on , ^c .^w^i iT7^ewnTcrE7T l JS6* W 
325*326. 

http://dK.th--.T
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The next step was the groupie of th® Individual 

scores according to the difficulty lovels on each subtest. 

The air volume scores of th© three items within a difficulty 

oategory on each sishtest were ateraged. This calculation 

resulted in each individual having or*© a core for e&ol* levoX 

on each subtest. 

Th© final g rowing was tho calculation of the average 

score for eseh level. regardless of subtest, which resulted in 

each subject having only three scores, one for each difficulty 

level. 

Statistical t est a cf significance of correlated groups 

were undertaken between the mean air volume scores of the 

difficulty levels for each subtest md also between th® 

difficulty levels* all aubtojst eowbined* The formulas des­

cribed, previously wore used in this analysis* 

The next chapter Is d evotcd to tho presentation ®,jyH 

discussion of th® results* 



CHAPTER III 

This chapter presents the results of th© oy.pcrimeittaX 

procedures and discu$s©3 them, The sections are divided in 

the following rx&nnerj Section X reports the accuracy of th© 

pXanimeter ffioasuresionts« Section 2 describes the rroupod tab­

ulations of Incorrect frequency percentages of tho test I tans 

according to difficuXty levels* Bootion 3 is d-voted to the 

consistency of air volume scores bolwean I tons of tho ntv»o 

difficulty level. Section k. presents tho results of the 

statistical testa co-iparinc mesn air volume s corvn of the dif­

ficulty levels. Section $ discusses the rocults, coreiders 

explanations to account for them, and suggestions for further 

research are proposed. 

1. Accuracy of Planimeter ficasuremeiits* 

The accuracy of area measurements fro.i us^;© of the 

planiaeter was determined In the follow!? z -manner. One figure 

from th© sample population records was chosen and measured 

one hundred tiases. The nc&n of those t-'easurorior.ts was 99,0 

vernier units with o r nnr,o from 9? to 101 and a standard error 

of the sue an of ,093 * 
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2* Problem Difficulty Le»v<«l AjwXysifl. 

The incorrect answer pcrcontrge tc.ulatio, s of sub-

teat itone war© grouped according to the three difficulty 

XevaXs and the results are preserve i in Table X, pas© 28, 

Performance by the sample population indicated th&t 

th© percentage of failure for items between difficulty level© 
* 

increased on the four s u b t e s t s , ^h© comparison of sub tes t s to 

each o ther Indicated t h a t the Space .ne[l^tlon.@, subtes t appeared 

t o be mono d i f f i c u l t than the other t h r e e , 

3« Internal Cora ls t r rcy of »:r Tolune Scores . 

The j ^ te^fcc of eof 'o l ate", -rruppt vri\- c a l c u l a t e ' ' bo«» 

tween the mean n-r veluate r cores -f the i t c ^ r within a dif ­

f i c u l t y l eve l fo r t lie lour ?ub tents, ho cc»t i s t i c a l differences 

were rour»cl, and the averar
rlnf; of s i r voXuirse scores within a 

d i f f i c u l t y l eve l rented jus t i f lou* 

An or t ine to of the i^-ernaX r e l i a h l l l t y o'1 a i r volume 

score© WPS determined by nveraging t i c coe f f i c i en t s of co r r e ­

l a t i o n obtained from the preceding a n a l y s i s . The procedures 

described In the pr^vii-us eWpter wore employed and the 

average coef f i c ien t of co r re l a t ion between the a i r volume 

scores was ,8P. * 
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j-soxe * •** 

Percent of ^a l l u r e for Three Di f f i cu l ty Levels of Items from 
tiHtlA. f o r Eevela*. H « gg . . 

Subtes t &aay Medium mmmmmmm* 

Hard 

goehanieal, 
jfoaeohlnfl 

A h w A B 

SssSaaSS£aEi 

Ahatra 
'SBESSS 

£ 
iMona 

t o t a l s 

3*0 

9*1 

10.8 

X8*2 

1*-'*T 

60*6 

26.7 

36 Jf 

3o,l|. 

63.7 

37*i|-

60,0 

W M . l l . i t t . l t -
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k> Comparison of Difficulty hovels, 

The t_ tests of ci^ifl canoe r *tweon tl o *e ̂ ns of 

correlated groups, all subtests combined and eacl subtest 

separately wore urdortakon using; tho formulas stated in th© 

preceding chapter. This data Is 7resent'.d in Talles II t< VI, 

pa ,00 30 to 3k, 

Ho mean differences were found to bo statistically 

significant. However* the mnan differences in each case, with 

the exception of th© reversal on Medium and Hard on Abstract 

Reasoning:. Table II, page 30$ wore in tho predicted direction, 

$', Discussion, 

Th& null hypothesis* there m e no significant dif­

ferences between tho jaean air volume scores obtninod .luring 

th© solving of problems of throe difficulty levels for nen 

subjoctr* was not rejected* 

fhis cone" union nocesottntod an ur&lyrlz of the 

experimental procedures to dotormina whether tho lac& of sig­

nificance could be attributed to a sports of .". a exporlrsci.t LV 

the rationale <>£ IT>M difficulty and ircro<acd jierlal actlvit; . 

Ties© ,olntr? were grouped into three auhsections: A) Tho Hz® 

of tie Sample; B) Tho Psychophysiological Apparatus; and* 

C) Difficulty Levels and Increases In Cortical Activity, 
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table XX, 

fe Teste of the Mean M r V«UHMI Score Differences Between three 
TJiffleuXty Levels of FrohXems from Abatraet lio&sonir:,.̂ -;. I » 2Z> 
wcmmmmmmmmmmmmmmmmmmmmmmmmm 

t*evel H 0- e% r Biff i?m & 

Easy 490.0 76,33 16,67 
.961 17.0 $J& 1»B01 

Medium 507*0 110,8? 21?. ,21 

Medina £07*0 1X0.07 2)|*21 
.969 5*$ 6*43 •$& 

Bard £0X.£ 95.14 20*90 

I ray ^90*0 ?6,33 16,67 
' „ , ' .961 IX.5 6.77 U 

Hard 50X.£ 95*74 20.90 
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Table i l l . * 

t Tests of th© Moan Air YolUKe Score differences Between *hree 
ITifflculty Levels of Problems from Mace,.Relatione. H « 22* 

Level M <T <r% r Dlff «* & 

Easy 497.9 83,66 18*27 

Hedlu® 490*9 93.27 21*4& 

Medium 498.9 98.2? 21*)J6 

Hard 505.7 90.72 21.55 

Easy 497*9 S3.SB l'J.27 

Hard 505.7 93,72 21,55 

.945 l . o 7*30 .137 

.9X8 6,8 3.60 ,791 

,066 7.3 10.G2 *Y2X 
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Table XV*-

t Tests of the Moan Air Volur.o -core Differences Between Throe 
-Difficulty Levels of FrobXcma from VerbaX Bejutoalnfi* H « 22, 

LeveX M cr dt, r ©iff & jL 
M J) * 

Easy 494.0 90.20 

Medium 502*2 86,68 

Medium 502,2 06,68 

Hard 502.2 98.23 

Easy 494*0 90.20 

Hard 502.2 98,23 

19.69 
Ml 8.2 10*25 ,300 

18.93 

l'"f .93 
•958 — 6,23 

21.45 

19.69 
,051 3.2 11,39 .720 

21 ,ii 5 
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fabX® ? . -

t Toat© of t ho Mean Ai r ^©Xma Keore Differences! * etwecn Three 
xTlf f loul ty Leve ls of Problems fro® lleoii^aicaX Beaaynlna;* 14*22, 

„tf. "i .'^'wiitJtt "a i it1 gi/Kfrn.a-ryitfW.in, an a1 ri1.."' '„ ,';• 'nviaw ".r :»• 'aw 

LeveX K <r * r Diff <r 
H p m+mi*mim**mm*<**t*i*»»mmmmmium^m 

Sasy 488,1 66*54 X4.53 
•596 17 .1 20*09 .851 

!!fc<31um 505 .2 1X4«V? 21S .99 

Tiodlum 505.2 X14.47 24 .99 
.962 3 .2 7.OX *457 

Hard 508 #4 X0S.X9 23 .19 

Easy 4^r,.i 66*54 14.53 
•599 20.3 10.90 1.074 

Hard 508*4 108,19 23.62 
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fable VX.-

t Testa of V.*c No an Air Volume iicore Differences i otv/cen TLroe 
Djffiemlty Levi* of Problema frow AXl.,guhtoflte Conbined,* li«22. 

Level M <r <r„ r Diff «r t 
el D 

i urn in i i m ii mimmmtmimmmmitmmmmmmmmmuimm NUIIIIMHIWUMI MIMMIMUMH HIW HMH—W «M»WI»IIM»»MII»WI m uu\ n i m i i mm UMIWH — MUM W igwpwi—WWWIMI m i 

~as*y 490.7 72.50 15.33 

-'tedium 501.0 95.04 20.75 

Medium 501,0 95.04 20,75 

Hard 504.5 91.57 19.99 

::.aey 490.7 72.50 15*03 

Hard 504,5 91.57 19.99 

*96l X0.3 7*11 1.449 

,97X 3.5 4.06 .062 

•951 13.8 7.00 1.971 

it1!, ,mauz\,:; wfi" 3"'t .jn't i t'i: m' n " i r r tm TSJXK. 
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A) The Si is© of the Sample. 

fhe initial question considered was whether an increase 

in the number of subject® would have facilitated significant 

differences, 7vom a statistical point of view this seemed 

plausible. However* a trend analysis of individual acoros 

revealed that abo^t forty-five pel? cent of the scores did not 

foXXow tho ejected pattern of •-ir volume scores increasing as. 

difficulty of items !ncrcased. 

Therefor®, a oere Increase in the size of th© sample, 

if th© same trend occurred, probably would not result In 

significant differences between tho mean air volume scores 

obtained during the solving of problems of Increasing difficulty 

B) Tli© Psychophysiological Apparatus, 

AXthough there were some component failures of the 

apparatus* tho rejection of its us© to r.onifcor sweating does 

not seem to be justifiod, Periodic cliecks Indicated that tlio 

instrument was operating properly. 

The high, reliability aoefricie^tr; between air volwio 

scores within difficulty love-la SOJKOU to in-.Ucate that the 

measurement of m/oatln^ rates with this tool wao consistent. 

This finding also lends support to the proper functioning of 

the apparatus during th© testing procedures* 
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0) Difficulty Levels and Increases in Hontsl Activity, 

In this experiment items of increasing difficulty were 

selected as a&quate stimuli to evoke riental activity Increases, 

The review of tho literature indicated that this had been th© 

procedure ©aiployed in the past. In view of the obtained 

rcauXts, there arc two important questions to be considered 

regarding tl is assumption. 

Th© first point is whether the traditional method of 

assessing iteja difficulty by correct or incorrect responses 

corresponds to the experienced difficulty or he individual 

for specific problems. The s-'con' is txhethcr experienced dif* 

flculty of problems in itself ca?< t i consider©~ ae a sufli-

eicnt condition to 'jvo.ee tncrenrî a In r.ontal activity. 

Prior to experimentation, tho answer to either wo eld 

have been positive* as there v-'orc no definite reasons to 

question the validity of th® assumptions, r.owever, Curing the 

testing procedures* various unrecorded (vrfomare© obacrva-

tions were mad© which c^st soise dcubt on the validity of tho 

assumptions* 

One of the observations was a pen amplitude reduction 

when some subjects successively failed a series of r-roblems. 

These individuals seemed to exhibit a condition boat uccrrlbed 

as boredom or non-involvement. Thir )hcn..nenon seemed to 

indicate that tho individual* did rot *xperionce difficulty 

with the problem because they laay not ' rvo attempted a solution. 

http://'jvo.ee
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Another observation was th® behavioral characteristics 

of some Individuals who successfully passed all th© items. 

High, amplitudes of the pen wore- observed during problems with 

which they were highly involved and reduction deflections 

occurred when they seemod to arrive at solutions in a mechanic* 

al fashion. 

Thea© observations did nr/t seem Lrnortant during the 

testing procedures and were not properly recorded, I'ouwar* 

they indicated that tho theory oi increased cental activity 

and increases of pa later sweating should bo ctvdied froia ar.'.ther 

point of view. 

Future experimental etudi- c may b© store fruitful if 

the Tnental activity is measured directly rather than employir-c 

the technique of this study. A measure of n&ntrl activity 

oalght be determined by monitoring various areas of the cortex 

with an SEig technique. Xn this manner* a direct relationship 

between quantitative and regional cental activity rrtljht bo 

established with palmar sweating. 

If a relationship can be established, palranr sweating 

rates then wijht be used as a criterion of mental activity. 

It rsay then be possible to determine Whether individuals are 

Involved in tasks tmd possibly to whet Jorroe, 

Another area that shoulc! bo investigate-r"; is lL-t rela­

tionships between palnar sweating activity nncl otiicr autonomic 

jaoaourea to determine if there a re qualitative differences 

between thorn. 
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This dissertation reported on an Investigation of tho 

theory that differential mental activity is related to palmar 

sweating. Bifferontial mental activity was considered to bo 

achieved as a function of &olvinc »robleias of increasing dif­

ficulty, Fslmar sw^atin^ was determined indirectly by measure 

ing the volume of air noecss&ry to maintain a constant rela­

tive humidity within a grid enclosure during th® solving of 

the problems* 

The survey of the literature Indicated there was ample 

evidence to establish that palmar sweating is linked to 

activity at the cortical level. Two studies were presented 

which attested to test tho ti-eory and reasons why they were 

not successful were dMser'bO'i* 

7®ploying Ĵ  teste of significance* Iho svoafcin̂  rtt^s 

of the sample population ob"aired durinj the jolvln™ of 

problems of increasing difficulty were cc» pared to test liie 

null hypothesis: ^there arc no significant differences be­

tween the moan air volume scores obtained during the solving 

of problems of three difficulty levels for men subie-tsn* 

The nail hypothesis was rot rejected. Ho significant differ­

ences were found between th© mean air volume scoros of the 

three levels* 

Three aspects of the dosi^ were discussed to account 

for tho lack of obtained significance. *he sample copulation 
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and the inatrtaaent to measure tho sweating rates were net 

considered as primary factors to account for th© results. The 

other aspect of considering items of increasing difficulty to 

be adequate stimuli to evoke mental activity increases was 

discussed at length* 

From observations during the testing conditions th© 

assumption that some items were actually being experienced as 

more difficult than others could not be Justified* 

fcu^gostions for further research employing a more 

direct ariproach to the measurement of mental activity changes 

and th© study of sweat rates in conjunction with ether autonomic 

measures were made* 
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search Board of Canada. Ottawa* X9&0, iii-23 P» 
fhis monograph presents a unique system of si/oat 

measurement. Development of this system allowed tho present 
study to be undertaken* 

Barrow* Chester W** "Keural Mechanisms Controlling 
the Palmar Galvanic Skin Keflex and Palmar Sweatings A Con­
sideration of Available Literature*, in Archives of ycurolojgT 
and Psychiatry. Vol* 37* K c 3, March. 1937, p. 641-563• 

A review of tho studies on tin neuroanatomy of palmar 
sweat blonds* .;Ie concludes that palmar sweating is related 
to activity at the cortical level, 

«»«.«.—«,, fiTh© Significance of the Galvanic S;;in 
Reflex in the Lir,ht ©f it'delation to Quantitative Hoaaure-
ments of Perspiration", in FsTcholoKlc;-! Bulletin. Vol, 31* 
Ho. 9 , 193k, p . 697-69K. 

A study of r e l a t i onsh ip s betveon palmar zv.-^atlnz and 
galvanic skin r e s i s t a n c e measures. He concludes tiuct th© 
galvanic skin r e s i s t ance .'.oasuxo *s a poor technique t o 
r e f l e c t sweating -a tes* 

Kuno. Yds, lipiai: X 0^&UMfe&* T'OKSC, -"?i ln$f iold* 
195'&, xvi*4|Xo p . 

A suHT»ary of Ids t h i r t y y<v.̂ v work in '-ho a i!sa of 
human sweat In,". Che t e x t contains a review of ;:.ust inves t iga­
t i o n s by other's but b lbl io^rapMo references .are not always 
p r e s e n t , ' A necess i ty before studyin- aspects of human 
swoating. 

McGloe.ry* Uobert A., T*The Mature of Uio Galvanic ^',.in 
, {espouse", in I'svohoXoglc a l Bullet I n . Vol. kit H o , 2 , March* 
1950, p . 97-llf . " " * " » — — -

A comprehensive review of -alvm;ic akin r e s i s t ance 
measure s tud ies* Ko questions tho v a l i d i t y of the technique 
t o measure sweat (-.land a c t i v i t y . Ko found th^ t two o ther 
a s p e c t s , vascular ' and muscular A c t i v i t y , could simultaneously 
be respons ib le fo r th© response . 
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ABSTRACT OF 
1 

Palmar Sweating and Problem Solving 

Past investigations reveal that palmar sweating is 

linked to cortical activity, fwo studies attempted to test 

the theory that increases in mental activity is related to 

palmar sweating rates but wore not successful due to instru­

mentation and stimulus deficiencies. 

In this study, differential mental activity was consid­

ered to be achieved as a function of solving problems of 

increasing difficulty. Palmar sweating was determined indirect­

ly by measuring the volume of air necessary to maintain a 

eonstsnt relative humidity within a grid enclosure during the 

solving of the problems, 

The null hypothesis* "there are no significant 

differences between fche mean air volume scores obtained during 

the solving of problems of three uifficulty levels for men 

subjects", was not rejected. Mb significant difTerences ware 

found between the mean sir volume scores of the three levels. 

Three ©laments of fche design were considered to account 

for th© lack of obtained significances. One, differential 

1 Joseph D, Kovatch, doctoral thesis presented to the 
School of Psychology and Education, University of Ottawa, 
Ontario, 1963* viii-JO P« 
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swaataX activity achieved as a function of iVm difficulty 

increases* was considered to be important* 

Observations during th® testing procedures Indicated 

that items ranked as none difficult mBj not I-avc been experi­

enced tj sow® subjects as such. Sorae ^individuals* of tor 

successive failures* did nvt soa-a to atton:-t solutions and 

their sweating rates diminished. Others who successfully pase­

ed sriost of th© items exhibited an Increase in sweating with 

problems they wore Involves with and a fall in sweating when 

they arrivoc: at solutions in a mechanical fashion. 

Suj^ostlon proposed for future study were to r.c asurc 

mental activity directly with an T:]ff$ technique to determine 

Whether palmar swoating rates arc rolatod to quantitative or 

regional .lontal a ctlvity* and also the relationships of palmar 

sweating to otbr autonomic measures to determine If qualitativa 

differences could be established* 


