
001040 

M S AHD MAIS INTBLLIQBHCS 

A SAMPLE OF CtJLTtmAL-FAMIIilAL BBFICIlfflTS 

by Henry P. Edwards 

Thesis presented to the Faculty of 
Psychology and Education of the 
University of Ottawa as partial 
fulfillment of the requirements 
for the degree of Master of Arts 

Ottawa, 



UMI Number: EC55343 

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 EC55343 

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 



ACKNOWLEDGEMENTS 

This thesis was prepared under the supervision of 

fir. William Barry, Ph.D., Assistant Profescor of Psychology. 

li» writer gratefully acknowladgeB Br. Barry*s advice. 

Thank*} are due to the Ontario Hospital School for 

permitting the writer to do this project there* arid 

especially for providing him with £figfs« The writer also 

wishes to thank Dr. John ^yapianski, Ph.D., for his advice 

in the early stages of the project. 



CURRICULUM OTUDIQHUM 

Henry P. Edwards was bom in Bogota» Colombia, 

on September ?th, 1939. He received the Bachelor of Arts 

degree from Loyola College, Montreal} in 1961* 



TaKJE OF G0NX8HT3 

Chapter 

ISTBOBUCTIOI. . * • * • • • « • « * • • » • « • • 

i . - BM\rzm OF TKS LlfKRArjaE. . . . . . . . . 
t • MS and Test Intel l igence i n Mental 

Defectives 
a* M&Q. and Test Intell igence In formal 
>• Mk sad Creativity i n bonsai Adults 
•« Susaaary and Hypotheses 

. • » 

fc 

II.- 8XPBRIHS8TAL JWg&I® 
1. The Sample 
2. The Tools 
3. The Experiment 
*• Analysis of Data 
5* Statistical Analysis 

* • * » * • • * * • « » « • # 

i n . - mmmskfxOM mt> m&mmim OF ESSULTS. . 
1. Results of the Tests of Significance 
2. Discussion of Results 

« • « 

mtwmz AJKD GDNGLU8IOH& 

BIBLIOGRAPHY« * * • * • * * • » « . • * * # 

« « . « • . • . * . * « • 

• * • 

vi 

If 
6 
7 

11 
t1 
t2 

» 

35 

2o 

32 

3S 

39 

Appendix 

1. IilTaXLiagilCR DATA , . . • . . * . . . • 

*•• 4y|jj2 DATA. • « « . » * • • • » • « • • « • • « * . 

3 . ABSTBACT Off ffftip^yaf^ Inlaap^a^flf i n a Sarnie 
L . . • • • TOITOEPyitWw^M 

k2 

it© 



LIST OF TABLES 

Table 
1.- Amplitude Estimates -lad* on Two iiix-Centlneter 

Lengths of J M Tracing, Using a Coispensatlng 
Polar -aaniswter. . . . . . . . . . . . . . . . 18 

II.- Coaparison of Mean Amplitude Estimates Made on 
™ jygl's of Three Cultural-Familial tentai 
Deficients, after the Reading of Twenty and 
Thirty Six-Centimeter Lengths of Tracing with 
a Compensating Polar Planieeter . . . . . . . . 20 

III.- Values in Square Centimeters for a Stimulus of 
Twenty Microvolts, Computed at Four Different 
Aajpliflcatlons from the Calibration Pages of 
£EG Records Used in the Present Study 2h 

IV.- Coaparison o t High and Low Intelligence Groups 
of Mentally Deficient Subjects In Terms of the 
Group Means for the Subjects* fiffQ Wave 
Amplitude Variability* Using the Critical 
Ratio as Test of Significance for the 
Difference between Two Group ?eans ....... 30 

V.- Comparison of Two Groups of Mentally Deficient 
subjects, Divided into High and Low According 
to Their Test Intelligence, in Teres of the 
Group Means for M& Wave Amplitude, Using the 
Critical Ratio as Test of Significance for the 
Difference Between Two Group Means* . . . . . . 33 



INTRODUCTION 

Since the advent of electroencephalography, a 

number of researchers have attempted to find relationships 

between measures of the electrical activity of the brain and 

intelligence as measured by psychological tests. Many of 

these efforts have been unsuccessful, and the sum total of 

their results remains inconclusive. 

Until recently, practically all studies in this area 

concentrated almost exclusively on finding correlations 

between intelligence and the still unexplained alpha rhythm. 

Taken as a whole, the results of these studies have been very 

disappointing* Lately, however, a few researchers have begun 

to study new, maws complex, encephalographio variables, and 

have demonstrated \q obtaining positive results the fruitful-

ness of studying variables other than the alpha rhythm. 

The present study has evolved from the belief that 

an encephalographic variable which has once been related 

successfully to a measure of intellectual functioning 

deserves further investigation, both as originally studied 

and with variations, on new experimental samples, and in 

relation to a nutaber of measures of intellectual functioning. 

It is the author*s belief that conclusive findings can only 

be formulated in this area of research after a number of 

similar studies agree in their positive results* 
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The first chapter of this thesis presents a review 

of the literature. It reviews studies relating intelli­

gence to electroencephalograph^ variables both in mental 

defectives and in normal adults. It then reviews a recent 

study which uses creativity as a measure of intellectual 

functioning, and concludes with a statement of the 

experimental hypotheses. 

The second chapter describes the actual procedure 

by means of which the hypotheses stated in the first chapter 

are tested experimentally. It sets forth the details of 

the experiment, including the statistical analysis of data. 

The third and last chapter presents the numerical 

results of this experiment, and discusses their significance. 



CHAPTER I 

REVIEW' OF THE LITERATURE 

Sins* the advent of electroencephalography, a rela­

tively snail number of studies have }mm done on the possible 
i 

relationship between £gg variables and test Intelligence. 

These efforts have been unsuccessful in their majority, due 

In part to the nature of the isas variables analysed, and in 

part to crude instruments and the use of very smell samples. 

However, two theses done at the University of Ottawa 

have obtained significant results in the comparison of ipQ 

and intellectual variables. These, coupled with the contra­

dictory results of previous studies, point out the need for 

further research in this area* This chapter reviews all 

relevant studies, and ends with a statement of the hypotheses 

tested in the present study. 

1. M S and Test Intelligence in Mental Defectives. 

It is the writer*s purpose to review in this section 

only those studies which compare Jggg variables and intelli­

gence of subjects ft** from overt mental illness or brain 

damage. 

1 The abbreviation M S will be used to denot© the 
following, depending on the context! Asetr#eneephalogram, 
Blectro©neophalograpii, KL^ctroencephalography. 
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Kreexar and Smith2 were the first to study seriously 

the possible relationships between KEG and test intelligence, 

but their earliest publications sljsply hint at possible 

relationships, and do not provide statistical data. These 

early studies used such primitive apparatus that they were 

doomed to failure. 

In 1950, Kreeser and Smith, using a sastple of forty-

six adult deficients of the undifferentiated familial type, 

found a correlation of 0*32 between alpha frequency and 

oental age. They were unable to find significant correla* 
h tions between alpha indax^ or amplitude and mental age. 

More recently, Hetchine s&jtiL^ correlated several 
EfiG variables with intelligence, using a sample of thirty 

deficient subjects without clinical signs of organic damage* 

The M £ variables used in this study were alpha index, 

frequency scatter index, spatial organisation, and amplitude. 

2 G.L. KTeeaer and F.W, Salth, "Brain Potentials In 
the Hereditary TVpa of Mental Deficiency'1, The "svchologieal 
Bulla^n. Vol. 3^1 *©• &t 1937t P- 535-53©. 

3 — ™ ™ , «fhe Relation of the Alpha Rhythm of the 
m o and Intelligence Level in the Undifferentiated Familial 
Type of Mental Deficiency", ffhe, J9WIWX <rf, »'»mftBilflltt» 
Vol* 29» 195©t »• *>7~51* 

k Alpha index is the percentage of time a particular 
frequency Is present over the entire course of an JSgg 
record. 

5 *• notchinc, I. Talan, G.C. Lairy and H. Zmm% 

JSKS*"-* *"•***** ft'AHMt tw<iM^ftim* vol. a, 1959* 
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The authors report as significant the correlations of 

Verbal I.Q. and Performance I.Q. with frequency scatter 

index* However, Srtl° reports a statistical error in his 

review of this study, and for this reason its results mist 

be assessed with caution. 

In 1960, ^etchine and Lalry' did a developmental 

study on children, in an attempt to relate £BQ frequency 

and mental development. Their sample consisted of 209 

children aged five to twelve, divided into four age groups 

at two-year intervals, and into three I.Q. groupss below 7$, 

7© to 100, and over 100. They found that the low intelli­

gence group showed a relative slowness of occipital frequency 

at all ages, when compared to the other two intelligence 

groups. The authors concluded that frequency increases with 

age at all intelligence levels, but this Increase is slower 

in mental defectives than in normals. Extrapolating from 

their findings, it seems reasonable to hypothesise that* in 

the adult, low I.Q. will be associated with an Jjga of low 

frequency and high amplitude. 

6 J.P. £rtl, "Jntracortical Delay «nd Intelligence", 
unpublished Master's thesis presented to the School of 
Psychology and Education of the University of Ottawa, 
Ontario, 19&1, vlii-M p. 

7 8. latohlns and G.C. L&iry, n<h3&m Cerabrales at 
Niveau Mentals Quelquaa Aspects de Involution GeWtique 
du Traee'Mg Suivant le 'Niveau ftatal'% S®£&nj&$ 1*60, 
p. W^39T 
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2. KBO and Test Intelligence in iionaal Adults. 

The present study assuises that iaontal deficients of 

the cultural-familial type simply represent the lower end of 

the intelligence distribution for normal people, sine® they 

show no evidence of brain damage. Therefore, the findings 

of studies considered in this section are directly relevant 

to the present study. 

In 19**6, Shagaas0" published the results of an 

extensive study on 1100 young air crew cadets ranging in age 

from eighteen to thirty-three. In this study, their scores 

on the KCAP Classification Test were correlated with the 

JS30 occipital alpha frequency. The correlation obtained 

was not significant. 
9 A study by s?andyCastle in 195S yielded more encour~ 

aging results* The sauple consisted of thirty-four normal 

adult subjects of both saxes, and the intelligence measure 

used was the South African version of the Weohsler-Bellevue. 

This study reports significant correlations between alpha 

frequency and Verbal I.Q. (0.1*2), alpha frequency and 

d C . Shagass, "An Attest to Correlate the Occipital 
Alpha Frequency of the fflS with Performance on a Test of 
Jiental Ability", ^ o p m s O f M»WXmU%§l fffifBtotafflT> Vol. 36, 
February 19**ot p* *m~f2» 

9 A.C, Mundy-C&stle, "Electrophysiological Correlates 
of Intelligenca'S jfamA,SaLfWMmlXtX» ^>1. ̂ » to* 2> 
1958* p* 1oV199» 
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Performance I.Q. (O.k)), alpha frequency and Ganeral I.Q* 

(0.50)» also between alpha index and Verbal X«q« (0»33h 
10 Walter, using an automatic frequency analyser, 

suggests that thare aay be a positive relationship betwaen 

MM frequency pattern variation and intelligence* The 

suggestion is that the sore Intelligent brain la store versa­

tile 9 shows greater variability in its patterns* This 

suggestion was tasted experimentally by Slllngson, and also 

form the basis tmp mm of the hypotheses tested in this 
study. 

Ellingson1' attempted to test Walter** observations 

experimentally. U s subjects were twenty-six psychiatric 

aides, of both s#m*f aged between nineteon and forty. An 

I.Q* measure was obtained from the Comprehension, Arith­

metic, Block Design and Digit Symbol subtests of the Weehsler-

Bellevue, The author computed rank-order correlations between 

I.Q. and frequency pattern variation for four different 

areas of the brain* lione of these correlations were 

significant* 

* ^ -ML?*** M&**** Xtim U v l M lmto> London, Duckworth, 

11 R.J. fillingson, R.C. Wilcott, J.G, Sinaps, and 
F*J# mfatit* nWk Frequency Pattern Variation and S m a i l -
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In one of the most encouraging studies dons to this 

date £rti12 proposed that, since only alpha waves had been 

extensively used by previous authors, it would be profitable 

to explore the relationships of other $ H variables with 

psychological variables* ££* therefore studied the relation­

ship of intra-cortieal delay and intelligence on a sample 

of eleven post-graduate students. The correlation obtained 

was G.6&. However, as pointed out by Wyepianski * i a his 

review of the literature, Ertl employed a rae&aumaent techni­

que which presents serious obstacles to cross-validation. 

For this reason, lrtl*s results are cautiously interpreted. 

nonetheless, they point out the need for new approaches to 

the analysis of M& records in psychophysiological research* 

3* Mk &rvi Creativity in He-ratal Adults* 

In this section, a recent thesis h^ ̂ yspianski is 

considered. It is included in this review of the literature 

on intelligence and is&G because, in the words of Its authori 

Intelligence and creative thinking have often 
been linked as closely related, and in fact, 
empirically observed creative thinking exhibits 
intelligent behaviour.*5 

12 Ertl, jfcaaj&i*! viii-4i p. 
13 J.O. Wyspianskl, "Brain Wave Amplitude and Creativ* 

Thinklng", unpublished doctoral thesis presented to the School 
of Psychology and Education ot the University of Ottawa, 
Ontario, W » p. 3* 

t ^ M « > Vlii-10iJ p. 
f P» hm 
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In this study, Wycpianskl found significant dlffsr-

ences in the £gg wave amplitudes of thirty volunteer students 

divided into three groups through their scores on creativity 

tests. The results of this experiment furnish convincing 

evidence that, in normal oale adults, high creativity is 

associated with low Jg& wave amplitude, and vice versa. 

Extrapolating from this finding, it seeas reasonable to 

expect that intelligence will bear the same general relation­

ship to ELSQ wave amplitude* 

k. Summary and Hypotheses. 

This chapter has reviewed all major studies that 

attempt to relate KSG variables and measures of intellectual 

functioning. These studies report as many negative results 

as they do positive* IX one excludes the studies by Jfirtl 

aad Wyspianski, one finds that the mm total of all other 

results is highly contradictory and Inconclusive* 

However, the studies by Ertl and WyspiansM sound a 

most encouraging note, and provide aaple reason for doing 

further research in this area. 
16 

The pvema% study accepts Brtl'a statement that too 

such research has been concentrated on the still unexplained 

alpha rhythm, at the m^mrn of other M£k variables. For 

16 ftrtl, SsuJ&k** p* vi* 
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this reason, the variability and amplitude of all M& waves 

are used as the experimental variables. No attempt is made 

in the present study to us© intra-cortical daisy as the 

experimental variable, in spite of the promising results 

obtained by Srtl, because its objectivity of measurement 

had not been adequately demonstrated at the time the data 

was gathered for the present study. 

Two stain hypotheses are tested in this study, and 

from each of these will arise two sub-hypotheses. The first 

sain hypothesis is an extrapolation of the concept proposed 

by Walter*? and tasted by Eliihgaon, that intelligent 

subjects exhibit a tendency towards greater ffffifr pattern 

variability. In view of the significant findings obtained 

by Wysplanaki 7 using anplilsude as experimental variable, 

it seeaed possible that more intelligent subjects should 

exhibit greater variability in JSSSL amplitude, and thus 

Walter's idea of the intelligent brain showing its versatility 

through pattern variations could be tested using amplitude 

rather than frequency as experimental variable. 

17 Walter, ®SuuM&*> P* 52-73* 

IS Slilngson, M&Jl** J&«J«3&*» »• ©57-660. 

1$ ^rspianski, &*JeU»t p. 37-*1* 



JttWIiSW OF THE LITERATURE 9 

In its null form, the first main hypothesis 

reads* 

Two groups of deficient subjects, categorised as 
high and low according to their M i f 2 0 intelli­
gence, do not differ significantly in their ffiffi 
wave amplitude variability. 

Since the W^ls was used as measure of intelligence, 

and this test yields three scores for each subject, it was 

possible to derive the following sub-hypotheses from the 

above: 

Two groups of deficient subjects, categorised as 
high and low according to their MM Verbal scores, 
do not differ significantly In their jjQjg wave 
amplitude variability. 

Two groups of deficient subjects, categorised as 
high and low according to their M2& Performance 
scores, do not differ significantly In their £BG 
wave amplitude variability. 

The second main hypothesis owes its origin to 

Wyspianski*s21 study* On the assumption that there is high 

correlation between creativity *s measured in that study and 

intelligence as measured by the M 2 $ , the second hypothesis 

proposes that the Mfi wave amplitude of more intelligent 

subjects should be smaller than that of less intelligent 

subjects. In its null form, this hypothesis readss 

Two groups of deficient subjects, categorised as 
high and low according to their WAI& intelligence, 
do not differ significantly in their Jg& wave 
amplitude. 

20 Mm&Am.mMAk ln%%Wsmmn, MmX®* 

21 wysplanslsl, $$UJft&* vill~108 p . 
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In addition to the above, the following secondary 

hypotheses are tested in the present study» 

Two groups of deficient subjects, categorised 
as high and low according to their WAIS Verbal 
scores, do not differ significantly in their 
EEG wave amplitude. 

Two groups of deficient subjects, categorised 
as high and low according to their yjaia 
Performance scores, do not differ significantly 

in their ffiS wave amplitude* 

In concluding this chapter, the writer wishes to 

note that, although tiost previous studies in this research 

area have attempted to find a correlation between MO and 

test intelligence, the present study will concern itself 

exclusively with differences between group aaans* Therefore, 

all hypotheses will be tested for statistical significance 

by means of critical ratios* 

In the chapters that follow, there will be a dis­

cussion of the tools, ttsthods and results of the present 

study. 



CHAPTER II 

SXPERIMSHTAL SBSIOH 

This chapter describes the actual procedure by means 

of which the hypotheses stated in the first chapter were 

tested experimentally* The first two sections describe the 

sample and the instruments used* The last two sections set 

forth the experimental procedure and the statistical analysis 

of data. 

1. The Saaple. 

The sample originally chosen for this study consisted 

of sixty subjects clinically diagnosed as cultural-familial 

deficients at the Ontario Hospital School, smiths' Falls, 

where they were hospitalised* The procedure was to search 

through the files at the Ontario Hospital School for all the 

adult nale subjects that ranged in age from sixteen to 

tliirty years, had intelligence no lower than high imbecile, 

were considered free from epilepsy, mental Illness or any 

form of brain damage, and were clinically diagnosed as 

cultural-familial deficients* Mfl records were then obtained 

for all of these subjects* 

Of the sixty subjects thus chosen, seventeen had to 

be $*opp*& from the experiment, either because their M& 

v*me4* showed epileptic-lllto paroxysiaal discharges, or 
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because they showed definite signs of neurological involve­

ment la their gait, general coordination or mannerisms. It 

was felt that the diagnosis of cultural-familial was not 

tenable in these subjects* Although the exclusion of these 

subjects severely limits the possibility of generalizing 

fro* the sample used to a greater population, it is the 

writer's contention that the main purpose of a pilot study 

^ ^ ^ ^ • ^ p * ^ ^wi^w ^ ^ ^ * ^ * T | W e w e v #^W" ^w i&™& BjfcTffwewia ^•wpMevew^p* v ww^^^w^ AW eje swe'eaw'.'^^ 9r*& ê ™wwp*F î̂  ^neei e ieef^e' 

way for a larger study from which acre general conclusions 

can be drawn* 

The experimental sample actually used, therefore, 

consisted of forty-three adult male cultural-familial 

deficients, free from observable brain pathology or mental 

Illness, ranging in age froa sixteen to twenty-seven years, 

and la Maflg I.Q, from less than k\ to 81« Hone of these 

subjects were under the influence of drugs at the tiaie of 

the exDerlatent. 

2. The Tools. 

ipfl records were wade by the technical staff of the 

Ontario Hospital School especially for this study, with 

their eight-channel apparatus. Except for the initial 

evaluation of records, only the left occipital tracing was 

used in the present stsiy. The jygg instrument used was 

ajodel 3D jaade by the Grass Instrument Company. This 
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instrument was purchased in 195^» but is reported to be in 

excellent working condition* 

As aeasure of intelligence, the Xechsj^r AdV^t 

letfillgflTl0* ̂ ca^a. usually known as the & y & , was adminis­

tered to all the subjects* This is perhaps the Most widely 

used test of general intelligence on the market today, and 

has the obvious advantage over omnibus tests that each 

subject's I.Q. is divisible into sub-scores, so that verbal 

and non-verbal components of intelligence can be evaluated 

separately. 

3« The Experiment • 

Once the experimental sample had been chosen froa 

the files of the Ontario Hospital School in the fashion 

already described, an eight-channel JSBQ record of each 

subject was obtained at a paper speed of 6 cm* por second* 

For this purpose, needle electrodes were placed over the 

frontal, central, parietal and occipital regions. The left 

occipital electrode, which yielded the only record analysed 

in this study, was placed one-sixth of the distance from 

the midline to the external meatus, and upwards from the 

inion ten per cent of the distance between inion and nasion. 

Plate electrodes on the ear lobes were used for reference, 

and the ousels filters were on to eliminate frost the record 

as many waves as possible that were not due to the electrical 
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activity of the brain itself. In an effort to minimise later 

errors in amplitude readings, each record was obtained with 

the apparatus calibrated to give the largest pen deflection 

that was compatible with faithful recording of the peaks 

of all brain waves. 

Since it was considered very important to obtain all 

JSaVs under constant conditions, they were all obtained with 

the subjects awake but resting with their eyes closed, 

lying down in a semi-dark, sound-attenuating room* A pre­

liminary record was made in order to accustom each subject 

to the procedure, and in order to deeide how the apparatus 

should be calibrated to yield large waves* Following this, 

a ten-minute record of each subject at rest was made. This 

record was subsequently analysed for amplitude and 

variability. 

The next step in this project was to administer the 

jgyy& individually to each subject* The writer himself 

administered all forty-three intelligence tests to ensure 

standard conditions of testing* There were m significant 

departures from the standard administration and scoring 

Instructions contained in the MX&. manual J 

I D . Wechsler, Htffigl to, .UwJf^Att, Ji^tJtoMJAr 
LftflmlAt $ew Xofk» Psychological Corporation, 1955* 
0 p. 



EXPERIMENTAL M81QM 15 

All subjects were tested in the daytime, in a 

private office that was well ventilated and free from loud 

noises or other sources of distraction* The actual test 

administration was preceded by a period during which rapport 

was established by conversing on some simple topic of 

interest to the patient* There was also a short break 

between the Verbal and Performance parts of the test. 

A few of the subjects tested could not read or 

write, end therefore were not able to do the Digit symbol 

subtest* They were given a score of aero in it* This was 

not considered a significant departure from standard proce­

dure because all of these subjects belonged definitely in 

the lower I.Q* and lower Performance groups. 

h. Analysis of Seta. 

In the present study, the Intelligence measure is 

used as independent variable, and the M S wave amplitude 

and variability are treated as dependent variables* It is 

felt, however, that whenever variables are measured rather 

than manipulated, the division into dependent and independent 

variables is somewhat arbitrary* 

The amplitude and variability of each subject's brain 

waves were chosen as the ̂ wadmt variables forisesons 

outlined in chapter one. The decision to consider only the 

occipital cortex i& this pilot study is based on the finding 
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2 
by wyspianski that the occipital cortex represented most 

emphatically the Mfi amplitude differences among M s three 

creativity groups. It became necessary in this study, how­

ever, to measure amplitude by a different technique from 

Wyspianski*s^ in the hope of finding a way to measure 

amplitude which was sufficiently reliable yet not prohibi­

tively laborious for future, larger-scale studies. 

In the present study, it was decided to measure 

amplitude in terms of area, using a MV>££§XJh M§m, .ffiMMMtt-

amttflg „£olfly fflltfrtifrtftJ* The exact procedure for amplitude 

measurements is described in the paragraphs that follow. 

The first step was to select from each record thirty 

segments of £g0 tracing, each of them 6 cm. long, in such a 

way that they would be a representative sample of the entire 

record* It was felt that this could be achieved by taking 
k 

any 6 cm* segment within the first two pages of the record, 

and subsequent to this choosing a segment every two pages 

that corresponded exactly in location within its page to the 

first segment chosen, until thirty segments had been thus 

2 J.O. Wyspianski, "Brain Wave Amplitude and Creative 
Thinking", unpublished doctoral thesis presented to the 
School of Psychology and Education of the University of 
Ottawa, Ontario, 19o3, p* 77. 

3 laid** p. 31-3^* 

h Bach Bffltt record was continuous, bat oade on paper 
which folds into pages, each page being 30 cm* long. 
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selected. The boundaries of each segment were marked hy two 

vertical lines spaced six centimeters apart* 

The n&xt step was to Join the peaks of each six-

centimeter wave trace by straight lines, thus forming an 

enclosed delineated area. The dimensions of the thirty 

areas obtained in this way for each record wer# cal<mlated 

in square centimeters to one decimal, and constituted the 

thirty amplitude estimates for that record. The calcula­

tions, as already stated, were made } ^ means of a compen­

sating polar planimeter. 

In view of wyspianski's objection that the com­

pensating polar planimeter is not sufficiently accurate for 

use in small areas, an attempt was made to increase its 

accuracy by using the planimeter under a five-inch 

gaftomaffnjLfler. This procedure enables the observer to see 

the area being traced more clearly than he could with the 

naked eye. Two reliability estimates were mad# using the 

plankaeter this way, on two typical 6 cm. areas, by calculating 

the dimensions of each ten times* The means obtained were 

3.1 <se? and 7 #3 ca , and the standard deviations were 0.18 

and 0.13 respectively. It was felt that the small standard 

deviations Justified the use of the compensating polar 

planimeter when placed under a powerful magnifying lens. 

in mum HIiurn < I I I I I I U . I 

5 wyspianski, 0a....Clt.*.» p. 31-32* 
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Table I.-

Amplitude Estimates Made on Two Six-Centimeter Lengths of 
Tracing, Using a Compensating Polar lanlmeter. 

w/i''.x:,\iCriT\uf:irTiirmwWirj.w^^^ 

3.3 7.3 
3.0 7.2 
3.1 7-3 
2*8 7-5 

Estimates 3.3 7*1 
3*0 7-5 
2*9 7*2 

7.h 
3.2 7.1 

Mean Estimate 3.1 7*3 

standard deviation 0.1o 0*13 
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Since errors in the use of this instrument are due partly to 

lack of steadiness in the user's pulse, the writer attempted 

to keep these constant by taking all the readings himself, 

and repeating any readings in which he felt he had deviated 

from the perimeter of the tracing* 

It has been mentioned that thirty amplitude esti­

mates were made for each ffig record, and this figure can b© 

Justified now that the procedure for making each estimate 

has been described. Based on Wyspianski*s° study, in which 

he estimated mean amplitude for any channel from twenty one-

second estimates, it was decided to check whether twenty 

six-centimeter (one second) estimates would also yield a 

stable mean amplitude in the present study. 

In order to check this, the BBG records of three 

subjects were picked out by chance, and a mean amplitude 

was estimated for each subject both after twenty 6 cm. 

estimates and after thirty 6 cm. estimates. The two means 

obtained for each subjeet were then compared, and it was 
2 found that their differences were less than 0.1 cm. in all 

three cases. Therefore, it was concluded that twenty six-

centimeter estimates of amplitude per subject were sufficient 

to yield a stable mean amplitude. However, since an estimate 

of amplitude variability was also desired, It was decided 

to take thirty amplitude estimates per subject. 

6 Wyspianski, Op*. Cit** p. 32, 
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Table II.-

Comparison of teen Amplitude Estimates Made on the JH&*s ef 
Three Cultural-Faallial Mental Deficients, after the 

Reading of Twenty end Thirty Six-Centimeter 
Lengths of Tracing with a Compensating 

Polar Planisieter. 

Subject* Mean 1 Mean 2 0 Difference 

1551 

3117 

3HS1 

6.38 cm*5 

5.*K) 

6.20 

6.^3 «m*^ 

$M 
6,2k 

0.05 cm*2 

0.0$ 

0.0*f 

a File number at the Ontario Hospital School, 
imiths1 Falls, Ontario* 

b Mean amplitude estimated from twenty readings 
of 6 cm* lengths of JS& tracing throughout the record* 

c Mean amplitudo estimated from thirty readings 
of 0 cm* lengths of M& tracing throughout the record* 
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In preparation for the tests of significance demanded 

by the experimental hypotheses, it was necessary to obtain 

the mean amplitude and amplitude variability of each subject* 

The mean amplitude of each record was directly obtained as 

the quotient of the sum of amplitude readings divided by the 

number of readings, in other words, as the arithmetic 

average of amplitude readings* 

As has been stated earlier in this chapter, however, 

the Jig was calibrated separately for each subject* On 

account of this, the mean amplitudes as obtained above are not 

directly comparable for all subjects, unless transformed into 

what they would be at a common amplification* 

The transformation of each mean amplitude into a con­

verted mean that could be compared to those of all other 

subjects was accomplished as follows* First, the number of 

JBBQ'a that were calibrated at each amplification was counted. 

It was found that four different amplifications had been 

used. The settings on the Jgg§ apparatus corresponding to 

the four amplifications were labelled 6, 7, 8 and 9* Three 

records had been calibrated at setting 6, sixteen records at 

setting 7, twenty-one records at setting ©, and three records 

at setting 9. Since the largest number of records had been 

calibrated at setting 8f it was decided to make this the 

amplification into which all others would be converted* 
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The conversion was effected by obtaining the ratio 

of a twenty-ulcrovolt calibration stimulus at a setting of 

b to a twenty-microvolt ealibration stimulus at the setting 

of the record being converted, and multiplying this by the 

mean amplitude being converted* The product was then 

equivalent to a mean amplitude in square centimeters at 

setting o* Sols conversion was carried out for all records 

calibrated at a setting other than o, before they were cos-

pared la the tests of significance* 

Before the above-mentioned conversion ratio could 

be calculated for each record, it was necessary to obtain 

area values for twenty-microvolt ealibration stimuli at 

settings of 6, 7, & and 9* Since the areas of the waves 

formed by these stimuli on each EftG calibration page were 

too small to calculate with a compensating polar planimeter, 

they were calculated as described in the next paragraph* 

The procedure was to Join the upper and lower peaks 

of a subject1s occipital ealibration tracing by two parallel 

straight Hoes* A third line was then drawn between the 

other two, equidistant to them* Two of the peaks produced 

by twenty-microvolt ealibration stimuli were each Joined by 

two straight lines to the points at which the EJ& tracing 

crossed the middle horizontal line immediately before sad 

after the peak* Thus, a triangle was formed, the area of 

which could be used as an estimate of a twenty-microvolt 
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discharge, and computed as the product of its height by one-

half its base* The area of each triangle was estimated using 

a fine ruler, in square centimeters* It was discovered that 

tite bases of the triangles as formed in this procedure were of 

constant length regardless of the ealibration setting used, 

and that only the height of the triangles varied from one 

setting to another* 

In the fashion described above, calibration areas 

were computed for three subjects at setting 6, five subjects 

at setting 7, five subjects at setting 8, and three subjects 

at setting $, An average value for the area corresponding 

to a twenty-microvolt discharge was calculated for each 

setting* These values were then used in the ratio for the 

conversion of each subject*s amplitude to its value at a 

setting of 6. In square centimeters, the values were 0.21 

for setting 6, 0*32 for setting 7, 0*H© for setting 6, and 

O.77 for setting 9* 

The preceding paragraphs have explained that the 

tests of significance to be carried out in this study 

required the conversion of each subject's mean amplitude 

Into a form that made It comparable to those of all other 

subjects* They have also explained how this conversion was 

earried out* As mentioned earlier, the statistical analysis 

la this study will require, in addition to each subject1 s 

mean amplitude, a measure of the amplitude variability of 
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Table III.-

Values in Square Centimeters for a Stimulus of Twenty Micro­
volts, Computed at Four Different Amplifications from the 

Calibration Pages of MM Records Used in the 
Present study. 

Record11 Stimulus Valueb Amplification6 Average Value 
in cm2 for each 

Amplification 

2^65 0.2k 6 
S29& 0.20 6 
H067 0.20 6 0.21 

806 0.32 7 
197^ O.32 
2523 0.3** 
3&1 0.32 7 
362? 0.32 7 0.32 

609 oM a 
1S15 QM 8 
3024 O.J+S 8 
33#* oM a 0*1*8 
d^6 0.76 9 
867 O.76 9 

3095 o.ao 9 0.77 

a Sach record is identified bf the file number of 
the oorrespoading subject at the Ontario Hospital School, 
^filths' Falls, Ontario. 

b The value shown for each record is the average 
value obtained for that record from two readings. 

o The number used corresponds to the number on the 
amplification dial of the EEG apparatus used* 
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his ffifc. The measures of amplitude variability, like those 

of amplitude, must be comparable for all subjects. 

The amplitude variability of each subject was cal­

culated as a coefficient of variation (V) rather than as a 

standard deviation (cr) because the writer wanted an esti­

mate of variability which would be independent Qt the siase 

of the mean* The coefficient of variation for each subject 

was obtained by the following formula*? 

The coefficient of variation is not affected by the 

sise of the mean, and has the added advantage of being an 

absolute number* la consequence, the coefficients of all 

subjects can be compared directly, without further 

transformation. 

5* statistical Analysis. 

This section will discuss the statistics employed 

la the present study* The results achieved by the applica­

tion of these statistics, however, are presented in 

chapter three* 

A H the null hypotheses presented at the m& of 

chapter one are Identical la their basic form, and can be 



EXPERIMENTAL DESIGN 26 

accepted or rejected by a repetition of the same statistical 

test* la outline, the hypotheses state that, when a sample 

of mentally deficient subjects are divided into high sad 

low groups according to their scores on an Intellectual 

variable, the two groups thus formed do not differ signifi­

cantly on an jj&£ variable. 

In the pV999nt study, the hypotheses consider three 

inteUeetual variables and two jyg& variables* The Intellectual 

variables used as criteria for grouping of subjects are 

W&1& I.Q*, & y & Verbal scores and WAIS Performance scores. 

The EEG variables are wave amplitude and amplitude variability. 

It was decided that the critical ratio for the 

significance of a difference between two means obtained from 

the scores of independent groups could be used as test of 

significance for all the null hypotheses stated in chapter one. 

In preparation for using the critical ratio as test 

of significance, the first step was to obtain comparable jy|g 

amplitudes and amplitude variabilities for all forty-three 

subjects. The subjects were then divided three times into 

high and low intelligence groups, according to MX& I«Q.» 

WAIS Verbal score and MAia Performance score respectively* 

After each of these divisions into high arid low groups, 

using the median of the intelligence scores as dividing line, 

first the amplitude and then the amplitude variability of 

each subject were considered as scores, and a group mean for 
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these measurements was obtained. The critical ratio was 

then used as test of significance for the difference between 

these means, as required by each null hypothesis, using the 

following formulai 

ca » ft, r n i 

la this formula, Mj» % « oT^ and # % are the means 

and standard errors of the M& variables. 

It has been the aim of this chapter to describe the 

sample and tools used in the present study, and to discuss 

in detail the experimental procedures. The results of the 

tests of significance are presented and discussed in the 



CHAPTER III 

PHESffifTATIOJi AfoD OI8CU8SI0H OF RESULTS 

It is the object of this final chapter to present 

and discuss the statistical results of this experiment* 

Discussion will stress the possible Implications of this 

pilot study in terms of further research in the same 

general area* 

1. Results of the Tests of Significance. 

For the sake of clarity, the null hypotheses stated 

la chapter one will be repeated here, and the statistical 

results will be presented after each null hypothesis. 

The first mala hypothesis states that two groups of 

defieient subjects, categorised as high and low according to 

their &&2M intelligence (I.Q.) do not differ significantly 

la their J$fi wave amplitude variability* 

The amplitude variability of subjects in each group 

was calculated as a coefficient of variation, and group 

mesas were calculated for the variation coefficients. These 

group means were 1$»*t far the high I.Q. group and 16*2 for 

the low I.Q. group* The difference between them is 2*2, and 

the critical ratio is 1*29* This Is not significant. 

The two sub-hypotheses arising from the first main 

hypothesis state that two groups of deficient subjects, 
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categorised as high and low, in one case according to their 

M1& Verbal scores, and In the other according to their 

M I & Performance scores, do not differ significantly in 

their M £ wave amplitude variability. 

When the subjects were divided according to their 

M I S Verbal scores, the group means for the variation 

coefficients were 18.1 for the high group, and 16.5 for the 

low group. The difference between the means was 1.6 and 

the critical ratio was 0.9*+» This is not significant* 

When the subjects were divided according to their 

MJLUk Performance scores, the group means for the variation 

coefficients were 1&«5 for the high group and 15.6 for the 

low group* The difference between the means was 2.9 and 

the critical ratio was 1.71. This is not significant. 

The statistical results arising from the first main 

hypothesis and its sub-hypotheses are presented la Table IV. 

It should be acted that, although no statistieally significant 

differences were found, the high intelligence group in all 

three cases yielded, as a group, the higher amplitude 

variability. Hence, the difference found, though not 

statistically significant, was In the direction expected. 

Due to lack of significance, however, the first main hypothe­

sis and its sub-hypotheses have not been rejected* it seems 

worthwhile, in future research, to look for differences in 

wave amplitude variability on groups that are larger and 
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Table IV.-

Compariflon of High and Low Intelligence Oroups of Mentally 
Deficient Subjects6 in Terms of the Group Means for the 

Subjects* $m Wave Amplitude VariabilityD, Using 
the Critical fiatio as Test of Significance 

for the Difference between Two 
Group Means, 

criterion flUftSroujp lOBtitoam Sltt. of C.H. Slgaif. 
for Grouping w a n n I4sans 

WAia I.Q. 21 18A 22 16.2 2.2 1*29 $o 

Verbal I.Q* 21 1d.1 22 16*5 1*6 0*9** 9e 

Perf* I.Q. 2-2 13-5 21 15.6 2*9 1.71 ô 
",',', ', ' "ii'ii i'ii" i i ' n j v j i t ' i ' k i i i i W u W u i i i . ^ i n iii'iiMjuiiiimu'i'ii I'tn.ir.mMHirjniiii'ii'BniMn * , iH , 1 \ i r « 

a The subjects are forty-three cultural*»famial 
patients from the Ontario Hospital School. Smiths* Falls, 
Ontario, divided into high and low intelligence %?m$& 
according to their ffiA^Jf scores* 

h £Sp wave amplitude variability is measured la 
absolute numbers, as a coefficient of variation* 
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differ more widely in intelligence than the one used in the 

present study* Using these, it should be possible to 

accept or reject this hypothesis and its sub-hypotheses with 

greater certainty* 

The second main hypothesis states that two groups of 

deficient subjects, categorized as high and low according to 

their & £ £ intelligence (1*^*) do not differ significantly 

in their Jjgg wave amplitude* 

The amplitude of subjects in both groups was calcu­

lated in square centimeters and corrected fur differences 

in amplification during recording of the j£g&'** Then, a 

mean was computed for each group as the arithmetic average 

of the mean amplitudes of all the subjects in the group* 

On testing the above hypothesis, the writer obtained 

means of 6.** em2 and 7*9 em2 for the high and low I*Q* 

groups respectively* The difference between the two means 

was 1.5 cm2* and the critical ratio obtained was 1*¥*> This 

is not significant* 

From the second main hypothesis arose two secondary 

hypotheses. These state that two groups of deficient 

subjects, categorized as high and low, in one case according 

to their flAffi Verbal scores and in the other according to 

their WAia Performance scores, do not differ significantly 

in their MSk wave smplitude* 
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When the groups were divided according to their 

& U & Verbal scores, group amplitude means of 7*1 cm2and 

7«3 em were obtained for the high and low group respectively. 

The difference between the means was 0.2 cm2, and this data 

yielded a critical ratio of C.17. This is negligible. 

When the groups were divided according to their 

^Al^Performaaee scores, group amplitude means of 6.5 cia2 

and 7.9 cm were obtained for the high and low group respec* 

tlvely. The difference between the means was 1**t cm2, and a 

critical ratio of 1*29 was derived from this data* This is 

not significant* 

Table V pv^amxtu the data arising from this second 

group of hypotheses. It should be noted here, as in the 

first group of hypotheses,that the results of the second 

mala hypothesis and its sub-hypotheses are directioiially 

as expected, agreeing la this respect with Wyspianski's1 

results, although they are not statistically significant. 

2. Discussion of Eesults. 

none of the critical ratios worked out in this study 

showed significant differences to exist, and therefore it 

1 J.O* Wyspianski, *Brala Wave Amplitude and Cr«tiv@ 
Thinking' , unpublished doctoral thesis presented to the 
School of Psychology «nd Mucation of the University of 
Ottawa, Ontario, vilA«tQ& p* 
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Table V.-

Comparison of Two Groups of Hentally Deficient Subjects6, 
Divided into High and Low According to Their Test 

Intelligence, in Terms of the Group Means'5 for 
J£& Wavs Amplitude* Using the Critical Katio 
as Test of Significance for the Difference 

Between Two Group Means* 

Criterion High P r o p lm,.AMP< D i f f - o f CJL ^ignif. 
for Grouping K 14 H M Heans 

JgAJg I .Q. 21 6,h 22 7.9 1.5 1*Mf Ko 

Verbal I.Q* 21 7.1 22 7.3 0.2 0.17 So. 

Perf. I .Q. 22 6*5 21 7.9 1*** 1.29 tfo 
r:J'P'T'iTii TT ei '^TI1 ifi:fi »• iifff1 r••i"i,iirTi,ii^iii,iia;.jiitt:i"a/:i!.rAJiji iirrfit.ii'iLii.iiiJi'i rr HILH, MI1 IBI uiiiJBiiuiuiMigi&ir.1, ^iaLi ia«ai,itJjJi, lj,i' ,iv ,iLLauua.juu 

a The subjects are forty-three cultural-famial 
patients from the Ontario Hospital School, Smiths' Falls, 
Ontario. 

b fftfG wave amplitude is measured in square 
centimeters* 
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becomes necessary to accept the six null hypotheses tested 

la the present study* This is done with caution, because 

statistieally failure to find a significant difference does 

not prove that difference to be non-existent. Furthermore, 

in all eases the group that was higher on the intellectual 

variable had a lower wave amplitude but higher amplitude 

variability, which is the directional expectation stated in 

chapter one* 

It is possible that failure to find significant 

differences in the present study may be partly due to the 

fact the subjects used in this study, having spent a con­

siderable part of their lives in the common environment 

of a hospital, are not sensitive to the rather culturally 

loaded Verbal part of the MAIff. As a result of this, it Is 

possible that Intelligence differences among at least some 

of the subjects was obscured, and this may have lowered the 

results of the tests of significance, unfortunately, the 

writer is not aware of any intelligence tests that have been 

validated oa a population of deficient subjects similar to 

that found in Canadian Institutions. 

In consequence, the validity of any standard intelli­

gence test oa a sample of mentally deficient subjects remains 

doubtful* One possible solution to this problem which may be 

attempted in future research is to compare groups which differ 

very widely ia intelligence, each group being relatively 
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homogeneous on this variable. In this way, even though the 

validity of the intelligence test be low, differences be­

tween the groups will be large enough that very little 

contamination of the £££ variable will occur. 

In support for the idea that the WAIS Verbal items 

do not discriminate well among long-hospitalized mental 

deficients, it may be noted that the lowest critical ratios 

obtained in the present study were yielded by the division 

of subjects into high and low groups according to WAIS 

Verbal scores. 

Another possible explanation for the failure to 

find significant differences in the present study may be 

that subjects classified as cultural-familial mental defi­

cients, though they are considered as constituting simply the 

low end of the normal intelligence distribution, may in fact 

differ qualitatively from normal adults, so that the rela­

tionships between KM variables and test intelligence which 

exist in normal adults may in fact not be present in a given 

sample of mental deficients. 

In concluding this chapter, it seems fitting to make 

a few remarks on the directions which future research may 

profitably take In this general area* A very recent 

publication by Ertl2 shows that he has now developed an 

.iin.iii "" « 

2 J".P. Ir t l , "Detection ©f Evoked Potentials by Zero 
Crossing Analysis", Mk *M $U®X$ml Mm9HM,MXSfX9Ut Vol, 
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objective technique for measuring evoked potentials* Using 

this technique, he has done a pilot study on the relation-* 

ship between evoked potentials and intelligence, the results 

of which show that high psychometric intelligence may be 

associated with short delays in the later components of 

the evoked potentials* Due to the present success of Brtl's 

studies, and due to the fact that his technique can now be 

cross-validated, this seems a most promising field for 

future study of the relationship between j£HG. and intellectual 

functioning of mentally deficient subjects* It is probable 

that with sophisticated instrumentation, significant rela­

tionships will be found in spite of the need to use measures 

of intelligence which are not completely adequate. 

As for the technique used in the present study for 

the analysis of £Mk amplitude and amplitude variability, it 

is not without its possibilities, especially for studies 

which must rely on the study of records already in files, If 

the subjects are not directly available. 

The writer wishes to conclude the present chapter 

with the followiag quotation which, he feels, is an accurate 

statement of future possibilities in this general area of 

research} 
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The hypothesis deserves further scrutiny that 
the j££fl may be related to a physiological process 
underlying human intelligence .3 

Research attempting to link intelligence and 

has met with many failures* The present study illustrates 

some of the difficulties encountered in attempts to link 

together these two sets of variables when dealing with a 

restricted group of subjects. let, a sufficient number of 

experiments have obtained significant relationships between 

the two to warrant further investigation, espeeiaHy as new, 

more sophisticated techniques are developed for the measure** 

meat of both BBS and intellectual variables* 

w. Voguol and D*M» Broveraan* "Eelationshlp 
Between S and Test Intelligences A Critical Bevlev" 

3 
... jgM and Test Intelligences A critical Keview", 
iWH^al Bulletin. Vol, 62, Ko, 2, 196%, p» 133. 
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The present study was an attempt to differentiate 

high sad low intelligence groups of deficient subjects on 

the basis of their M& wave amplitude and amplitude 

variability. 

Two main hypotheses were tested experimentally. 

The first of these stated that when the experimental 

sample was divided into high and low intelligence groups, 

these would not differ significantly la their KftG wave 

Teê B̂|Ŝ imw^̂  w * ^ ^ * w 9 m&&v^w ^rw^p*ww™e eff *^eja ^w^̂ -̂ w 'vpp'̂ wii* ^nt ^̂ ffŵ ê '̂ ,•™ p̂a*Mi* ^^^t^^tp^Nft *wB§*̂ wP"ee) fliweeefc 

sample was divided as above, the resulting groups would 

not differ significantly in their j£g& wave amplitude 

variability. 

The critical ratio was used as statistical test of 

significance for the experimental hypotheses. The results 

were not statistieally significant, and heaee the experi­

mental hypotheses were not rejected* It was noted, however, 

that the more intelligent subjects, as a group, had some* 

what lower S& m a a n amplitude and somewhat higher J3££ 

wave amplitude variability* 
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to 
17 
e%e* 

19 

25 
16 
ia 
1? 
16 
1o 
16 
t6 
16 
20 
Id 
*? 
16 
17 
1? 
16 
22 
16 
t6 
1& 
16 
20 
16 
17 

9 

S 

k% 
**3 
**5 

**7 
**? **£ 
1+9 
%9 
50 
I1 
52 
55 
57 
57 
60 
61 
61 
61 
62 
62 
62 
0J 
66 
69 
69 
71 
71 
71 
72 

1 File number at the Ontario Hospital School, 
Smiths' Falls, Ontario* 
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mktesi MSL liSBBJUfX, ItSU Performance tfg 1 A 
iLtinLii i.,, 

15Mf 16 65 86 72 
21 63 #7 72 

5 17 75 n 75 
3305 17 71 ©9 77 
1291 1® 7% &5 7& 
3*̂ 1 19 71 92 79 
1791 16 72 92 *S0 
33<& 16 76 &9 m 
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M& DATA 

subject 

231 
609 
650 

1S&2 
2**65 

iai5 
1551 

1 % 
35|9 

5©0 
2592 

}$Z 
3295 
3b95 

Bob 
631 

2092 
37f1 
39#6 
36S5 
2120 
167^ 
3993 
'fC&ty 
1976 

Hean 0 
Aqtfltotfe,* 

6.1 
3.9 

7.h 
17.2 
9.6 

1:? 
7.0 
9.6 
6.3 
6.5 
?*° 
8.2 
7 A 

I*5 

3 $ 
19.1* 

i? * ' 

4.0 
6,5 
6.1 
5.5 
i i.o 
**.7 
3*3 
5*3 
5.0 

Amplitude -, 
yar ,^Ml i ^y3 

20 
13 
11 
10 
18 
10 
16 
13 

8 
ia 
19 
16 
27 
16 
12 
17 
16 
19 
19 
16 
15 
20 
26 
16 
21 
19 
11 
ia 
37 

1 File dumber at the Ontario Hospital 
School, M t h s * Falls, Ontario. Subjects in 
same order as in Appendix 1. 

2 Mean amplitude measured in square 
sers* 
3 ?ariabillty measured as a coefficient 

of variation. 
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MAsts& 

^067 
3153 
1239 
3117 

856 
3165 
3305 
1291 
3U8I 
1791 
33& 

rtean 

1W.V 
k.k 

11.5 
5*5 
5.? 
5.4 
2.6 
h.2 
5*5 
5.3 
9.* 
7.2 
5.6 

Amplitude 

17 
11 
26 
17 
30 
ik 
12 
22 
6 

Id 
22 
13 
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ABSTRACT OF 

This is an investigation based on recent findings 

that groups which differ on creativity test scores can be 

differentiated in terms of their M > wave amplitude. On 

the assumption that tests of creativity and tests of 

intelligence yield highly correlated measures of intellectual 

functioning, It was the purpose of the present study to see 

whether the oain finding of the above-mentioned study would 

also be found on a group of saentally deficient subjects, 

subdivided according to intelligence scores. In addition, 

the present study introduced a measure of ffiffi wave 

amplitude variability. 

Thus, it was the purpose of the present study to 

look for differences in M S *ave amplitude and amplitude 

variability on high and low groups of cultural-familial 

fiiental deficients, grouped according to their scores on the 

waoftaler Adult Intelligence Scale. Wave amplitude was 

measured as area with a compensating polar planiiseter. 

Amplitude variability was calculated as a coefficient of 

variation. 

^ » » » — — I HI HI o * — — — « 

1 H.P. Edwards, Master's thesis presented to the 
Faculty of Psychology and Education of the University of 
Ottawa, Ontario, 19»5f vii-N-7 P* 
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Two groups of hypotheses were tested using the 

critical ratio as statistical test of significance. The 

first group stated that if the subjects were divided Into 

high and low Intelligence groups, these groups would not 

differ significantly in their ftjBffl wava amplitude* The 

second group stated that if the subjects were siiailarly 

divided, 'the subject groups thus formed would not differ 

significantly in their KBp wave amplitude variability. The 

data obtained in th<s present investigation was not statis­

tically significant, and therefore the «paria©ntal 

hypotheses were not rejected. 


