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ABSTRACT.

In essence, the thesis cons1sts of an .in depth explorat1on and
eva]uation of Ornstein’ S '(1972) proposatl for the existence of two modes
" of consciousness, which he identifies with the left and right brain
hem1spheres respectively, and associates with sex.differen§gs.

. An extensive reviewfof relevant neuropsychologica] and phys{o-
' ;logdcal research literature, buh]ﬁshed,sihce Ornstein's propogal in
d972. phovides 11tt1e.suoport}foh his conqeptué]izations. Also,fe
detailed ihvestigation of a number of "psychb-phi]dSophical" concepts
and funct1ons proposed pr1or to 1972 and used by 0rnste1n in support of
his concept, brings 1ncongruenc1es and contrad1ct1ons to 11ght putting
4 1ts va11d1ty in doubt.

It is concluded, that the concept of two modes of consciousness
| in re]ation with brain hemispheric end sex differences, as formulated

“‘by Ornstein, is i]]éconceived, superficially researched and‘presented
in an overs1mp11f1ed mipner ‘ .

o2

w1th1n the context Qéﬁ:he title of*the thes1s, d1scuss1ons take

place concern1ng the hazards involved ip research in cognitive ,

processes.and related to this, different: forms of explanations on the
‘basis/of sex differences. Similarly, the importance of the‘bodyémind

1ssue,_the centra11ty of the concept of dichotomy in view of

- qualitative and quant1tat1ve differences, and the complementarity of

psycho[og1ca1 funct1od§, are presented and dealt with.

“Fiﬁa]]ysf"mascu1inity"vand “femininity" and the problems related
to "psychb]ogical andrognyny" within the context of the natuheanutuhe .

aspects of human learning experiences, are also disCussed,

iv ' o
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cL |  CHPTER I

: | . IMRODUCTION -

"‘In essence, this thesis?consistsvof an ii‘depth explaration of
o ?Ornstein's-(197é) proposai fdr'the existence.of two'mOdesfof consciouse,
_; ness, which he identifies with the 1eft and right brain hemispheres
respectively, and associates with sex differences.

ALl human heings be]ong to the same bioiogica] species and
function in an environment whichwsis dominated by the presence of other
humans. On the basis of- biological sex, humans can be categorized as
femaies and ma]es. As a resuit of bioiogical differences, reaction to
and 1nteract10n with the environment is different for the members of
each category.

The differences between women and men in terms of their natgre,

_*“““the+r\behav10ur, and ‘their. spec1f1c sex roles are a. rich source for
1deas 1n the annais of reiigion, phiiosophy and literature. The 1deas
- have been represented through in- depth descriptions by ancient and

,‘ contemporary phi]osophers, clergy, novelists and.piayyrights. These -

| presentations have facilitated the deyeiopment of-femaie_and male
fstereotypes. | |

Recently, the subject matter inyoiyed in comparisonsvbetweén;

females and males has:hecome part of.the domains offBiology, h
.,Anthropo]ogy, Socioiogy and Psychology. As a resuit sc1ent1f1c
investigations have produced a body of materiais nhich deais with the o
151m11ar1t1es, but more frequent]y, with the differences between women 7

and\men. Most contemporary researchers use scientific'methods for



. these anu1r1e5‘ They tend tq be 1nterested primarily in the compara--
tive biological, soc1olog1ca1 and psychological aspgéts of fema]e and
ma]e behav1ors and ro]es. These 1nvest1gat1ons 1nvolve the measur1ng

of 1solated:tra1ts wh1ch allows for answers to spec1f1c quest1ons about

specna11zed 1nterests In the process, conceptua11zat1ons ‘of behav1ors*.
- 1n un1dtmens1ona1 terms 1s fac111tated ‘and exper1menta1 designs are

app11ed/ Wrrich are. congruent with such th1nk1ng. The results of these P

efforts can usually be. found under the’ head1ng “Sex d1fferences“ j;L,_,/<rf’f
. < 3 B

acddemic 11terature _ T . - )

/ - - .

//~0' A cursory scrut1ny of 11brary entries 1nd1cates that s1nce the

// ear]y 1960.' < an ever 1ncreas1ng number of books ‘and articles about the

o

subJect has been published. THe maJor 1mpetus ‘for this explosion of
'academ1c act1v1ty has ‘been the change in views regard1ng the role of :.

women in their re]atlonshﬁp to: (a) society at large, (b) men, (c)
eachfother | Th1s change has been 1nst1gated by a female popu]at1on ' ‘._ )
which, due to 1nnovat1ons of modern sc1enoe and techno]ogy (e. g |
concept1on contro] househo]d appliances, COmmunlcat1on dev1ce$) o % -

f1na11y ‘has the opportunlty to more fu]]y actua11ze and develop its.

’ “cogn1t1ve and affective- potent1a1s The resu1t1ng growth 1n self- R
awareness a]ready exerts an impact on most Nesternlsoc1et1es and 1n .
time will 1nf1uence a]l exlst1ng c1v111zat1ons | L < //

Frequent]y used phrases in connect1on with females'and males
are: "The sexes are equa} " "the oppos1te sex,ﬁ “the sexes comp]ement
-each other" ‘and “that is typ1ca11y mascu11ne cor fem1n1ne;'" In spvte i
of the abundance of 1nformat1on from h1stonnca1 and contemporary,

non-scientific and scientific sources,-and themsubsequent debates;about



Y

sex differences,‘the ﬁéaning of such generaT.stgtements (and the
underlying concepts) is still not ¢lear. B
A major probiem reiated to this lack of clarity, involves the

validity of criter1a for making judgements about essential and meaning-
ful d1fferencés between fema]es and males. It is thought here, that
neithér the non-scientific, traditionally loose, descriptive termino-
!ogy'of stereotypes, nor the scientific approach involving narrbwly
defined traits, meet the standards for making such judgements. Rather,
it is thouéht to be of greater va]ﬁe to investigate the probleﬁ through
the coqtept of "conscious éxperiencef‘using information‘from both

scientific and non-scientific sources in the process. As such,
Yy . - .
consciousness is central to the meaning of human nature and human

3

differences, certainly more-so than the assumed existence of traits
’ <

_such as "submissiveness" vs. “dominance" or "tendernes$" vs.

"toughness" or many others available in the literature on 5ex

:

differences, '

.

The concept of consc1ous exper1ence has occup1ed ph1losophers and
scientists fér centur1es and many theor1es about the nature of
consciousness have been deve]opeg. The difficulty of-?grasping" the
concebt‘has been expneséed by Battista (1978) who describes .it's three .
most common usages. | | o

First a theoretical construct, referring to‘the.system by which :

“an individual becomes aware; second to refer to reflective

awareness, an awareness of be1ng aware; third as a genera1 term
encompassing all forms of awareness (57) '

4

Battista (1978) perceives the last, i.e. general term as being
the most useful, since the first description refers to the experience

. réther than a means> of explaining conscidusness and .the second excludes. -

i



developmental equriehces of growing awareness.
| The dif?itu]ty of describing or defining "“consciousness”
concisely is also expressed by Angel (1908) in-

Consciousness we can only define in terms of itself. Sensations,
ideas, pains, pleasures, acts of memory, imagination and will
These taken Fogether are what I mean by consq1QUsness (1).
Strange reiates HOQ William James has equated consciousness on
different occasions with (1) Mental activities, (2) Regions of the
spirit, (3) A self or ego function (4) Feeling or thought, (5) Some-
~“:tﬁing that does not exist (1978, 12). Natsoulas (1978) has gone so far
as to present seven concepts of conséiousness; i.e.: (1) Joint or
mutual knowiedge, (2) Internal knowledge or awareness,H(B) Awareness,
(4) Direct awareness, (5) éefsona] unity, (6) Normal waking state, (7)m
Double consciousness. - S '
Theories‘of conscious experience include implicit and @xplicit
conceptions'about the central role of perceptual and cognitive
proceﬁsés. At times thé’término]ogy is interchanged- and related .
concepts are equated (Byrne and Maziarz, 1969, 93-168). It is noted in
this context that the rapidly developing psychobiotogical perspective
on human consciousness incudes topics such-as: ﬁconécibusness,
UnCOnscioushess and biocognifive structures: (Davidson,,lgéo)..
"consciousness and perception" (Pribram, 1980), and "affect-perception-
cognifion re]atibn and levels of consciousness" (Izard, 1980). The
return of cognition as é valid factor in the study of conscfddsnss has

also been reviewed extensively by Hi]gafd (1977, 1980) although he

recognizes tﬁﬁt "cognitive psychology is not necessarily a conscpous-

ness. psychology” (1980, 19). g



. . . . -
The identification of consciousness with the mind has long been

recognized by many investigators, among them Titchener (1909) who
states that
Consc1ousness is identified with m1nd and conscious with mental.
So long as mental processes are going on, consciousness is

present, as soon as mental processes are in abeyance,
unconsciousness sets in (18). .

Others have 1dent1f1ed consciousness with mind also. For
instance, Moss (1980) equates the two concepts in the phrase
“Consciousness, mind, or the mental, is a matter of organlzlng the:
relationship between the organism and\Ihe environment...f (24) and
' Pucett1}(1981) uses "conscious dua]ity?'and "menta1 duality" inter-
.changeably. .

NeuropsychoTogists have demonstrated the re]ationships between

. bra1n structures and funct1ons (espec1a11y in terms of brain

hem1spheres) on the one hand, and perceptual, cdgn1t1ve and conscious.
processes on the other (Furst, 1979; Gazzaniga, 1977; Nebes, 1977;
Uttal, 1980). |

| hin summary,, conscious experfence*is an elusive, difficult to
define concept;.it has been identified with botﬁbthe,human mind anggghe
human brain and it includes. many'mentai states and brocesses, cognition
being of the most central 1mportance among these.

The reader w111 understand the relevance of the prev1ous obser-
vatdons, when it is realized thatIOrnste1n (1972)»attempts to 1dent1fy
different modes of consciousness with both, differences between brain
hemispheres and sex d1fferences 0rnste1n s foundat1ons for the
concept of two modes of consc1ousness are presented in the fo1low1ng

sect1on of th1s chapter



Ornstein's Twp Modes of Consciousness

I

oy

In his book, The Psychology of Consciousness, Ornstein (1572)

presented a number of dichotomies in support of his‘proposal for the-

existence of two modes of consciousness. The dichotomies appear in'the

fo]]owing chart:

13)

14)
15)
16)

18)
19)
20)

proposed it?

Many sources
Blackburn
Oppenheimer
Deikman
Polanyi .
Levy, Sperry
Domhoff
Many sources
Bogen

Lee

Luria

Semmes

I Ching

I Ching -

I Ching

Many sources
Many Yources
Vedanta

Jung

Bacon

The Two Modes of Consciousness

A teptative dichotomy

Day ‘
Intellectual
Time, History
Active
Explicit
Analytic

Ri?ht (side of body)
Le

t hemisphere
Propositionatl
Lineal
Sequential
Focal
The creative: heaven

" masculine, Yang
Light
Time
Verbal
Intellectual
Buddhi
Causal
Argument -

Night

Sensuous

o .

Eternity, Timelessness

Receptive .

Tacit

Gestalt

Left (side of body)

Right hemisphere

Appositional

Non-Lineal

Simultaneous

Diffuse

The receptive:
feminine, Yin

Dark :

Space

Spatial

Intuitive

Manas

Acausal

Experience

earth

(Qrnstein, 1972, 83)

® Several aspects of this chart are significant. First, Ornstein

presents the two modes of consciousness in the context of neuro-

psychology or more specifically, in terms of brain hemisphericity as

demonstrated by:



- the inclusion of "left hemisphere"'ver§uS'"right pemisphere“
as one of the dichotomies. |
- the inclusion of the chart in a chapter labelled “Two S1des
" of the brain”
- numerous references to the right and left bfain hemisphere in

the text of that chapter, such as:

If the left hemisphere is specialized for analysis, the.right
hem1sphe;e.. .seems spec1a11zed for holistic mentation (Ornstein,
1972, 67

and

There is no evidence that the two cerebral hemispheres of other
primates. are spec1a11zed although it wou]d be reasonable to
assume some evolutionary precursor of man's hemispheric asymmetry
(Ornstein, 1972, 79).

However, scrut1ny of the:original sources shows that only four of
the sixteen documented dichotomies in Ornstein's chart find their
origin in neuropsycholog1ca1 research 11terature (i.e. Bogen, 1969;

Levy Agrest1 Sperry, 1968; Lur1a, 1966; Semmes, 1968).

Seeondly, he inc]udes implicitly all dichotomies while attaching

the labels "female" (or feminine) and "male" (or masculine)

respectively to each mode of consciousness:

If your are right handed ‘most 1ikely you (feel) the right side
of your body as more mascu11ne, 1ight, active and logical, the
left side as more feminine, dark, passive, 1ntu1t1ve, mysterious
and artisitic (0rnste1n, 1972, 67) ‘

_ . — and , v -

‘The Chinese Yin-Yang symbol neatly encapsulates the dUaiity‘and
comp1ementar1ty of these two po]es of consciousness--Note that
~one pole is in time, the other in gpace; one is -light, one dark
one a§t1ve, one receptive; one male, one female (Ornstein, 1972,

81-82
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The general application of‘%%%seqlabels occurs whi]e‘in-only two
of the or{ginal sources (Domhoff, 1969i.1«Chihg, 1950) references are
made to sex differences in relation tobfﬁe}reievant individual
dichotomies. _ h~ Y

Lastly, analysis of the original sourcee reveals a remarkable
variety_in,origin, nature, length end dateuief§pe materia] from which
the chart was compOSed. Examples are: of;;

‘Blackburn's (1971) and Oppenheimer's (19;§}¥dichotom1es are
1nc1uded in texts related to phi]osoph1es of sc1ence.

The Buddhi-Manas d1chotomy is based on d1ffeyent concepts of mind
lln Hindu psychology (Akh11ananda, 1948); and, anc1ent Oriental
philosophy as contained in the I Ch1ng (1950) is respoﬁ§1b1e for
'1nc1us1on_of the dqa]1t1es #13, 14 and 15 of the chart. 'ﬁ:w

Of the four previously mentioned néurdpéycho]ogica] soccqesi one
(Levy Agresti-Sperry, 1968) ‘occupies the space of one printed column,
two are articles in Journals (Bogen, 1969 Semmes, 1968) and 1nc1ude
literature reviews, while the fourth consists of an entire chapter in a
neuropsychological text (Luria, 1966).

" Bacon's contribution (Shah, 1964) dates from 1268 A.D., Lee's
article (1950) is of a psycholinguistic nature and Polanyi's‘book

, _ ‘ , :
(1959) involives epistemoldgical and phenomenological thought .

® F1nal1y, a four page art1c1e by Domhoff (1969) prov1des
h1stor1ca1, anthropo]og1ca1 and "pop- psychologica]“ 1nformat1on about
"the preference of “r1ght" over. "1eft" and Jung S concept of the causal
and_acausa] is contajned-1n a 150—page volume about synchronicity w1th
,contents_froh ph}%ics;vééxrplogy; philosophy and parapsychology (Juﬁg;
1955) . o -
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present in the cnart, they are nerewith qUestioned as a valid basis for

. "femate" reSpectiveJy,Ja]igbtauses problems. - Thus, one can Tegiti- - A

~mately_ask whether even for "...the purposes of Suggestibn,..in an- ﬁ

e e o w«“%ﬂ

———

In wiew of the diversity in origin of the dichotomous concepts

Ornstein's concept of two modes of cpnsciousness. . In addition, the .
identification of the dichotomies with functional differences between

brain hemispheres and the association of the two modes with "male"” and

intuitive sort of way; not as a,fina]jcategofical statement of the‘ ;
conception" (Ornstein, 1972, 81-82) the manner of presentation, but /ﬂ
especially the labelling of the‘chart is oversimplified and

atademicalﬁy not?jUStified;_ T ; : o ' /

Criticism of and Support for Ornsteinfs Concepts

Concerns about the popularizaton of 1nsuff1c1ent and unsubstan-

tiated information about structural and functional brain. asymmetry and

A

- its relat1on to sex d1fferences have. been expressed in the profess1ona1

literature. The cr1t1c1sms have been of a genera] nature and. spec1f1-‘
ca11y'aimed at 0rnste1n s formulations a?so, as will be ascertained
from the fol]qw1ng

In relation to the hem1spher1c 1atera11ty of consc1ous and

tognitive pf/tesses, Corba¥lis (1980) refers to non- sc1ent1f1c or1g1ns

-of the corncept:

4Interpretat10ns of cerebral asymmetry that emphasize a -

"&  fundamental: dua11ty in cognitive. processing between ‘the two s1des -
> of the -brain...are probably modern manufestations of thé age. 01d

- mytho]ogy of left ‘and r1ght (284) S B Ty
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The author suggests that more carefu] 1nterpref’tions be made
A
based on b1o]og1ca1 information. He also observes that for 1nstance
Bogen's original concept of “propos1t1ona1“ and "appos1t1ona1“ thought

.as examp11f1ed in the pre -Confucian Ch1nese concepts of Yin
and Yang, in the Hindu philosophy of Buddhi and Manas...was
enthusiastically pursued by Robert E. Ornstein in his popular
book. The Psycho]ogylof Consciousness, which is largely respont*
sible for the present wide acceptance of dualistic notions about

- hemi spheric spec1a11zat1on in all areas of 11fe (286-287) .

The popu1arity of Ornstein's book is attested to by its sales

figures; 283,000 copies'haVe‘been sold thus far, mainly to Unjversity

and College bookstores (fﬁgures.provided by the publishers, July

1982). The book has been translated in the Dutch 1anguage and has been

published in Great Britain.

Curiosity in and Speculation concerning brainnTaterality'is

" laudable according?tb Gardner (1980), but he stronély objects to

magaz1nes such as the "garish™ Psycho]ogy Today and Human Behav1our, as

N

we]l as the “sta1d" Saturday Rev1ew and the New York T1mes Sunday
aga21ne, produc1ng covers with v

.anh artists rend1t1on of the two halves of the human brain.
.Nr1tten athwart the left cerebral hemisphere...are the words

“"logical", "analytical", or "Western rationality"...etched across
the right.cerebral ‘hemisphere are the words "intuitive",
"artistic" or "Eastern consciousness" (113). o

Without reference to individuals, Gardner (1980) finds“that the
popu1ar press“"often abetted by’neuro-scientists who should know
better, is engag1ng in name calling” (113).

Such name calling is a]so popular in relat1on to sex d1fferences.

in cogn1t1on According to Star {1979)

In sources ranging from the Boston Hera1d to Neuropsycho]ogwa,
both scient1sts and Journa11sts have ha11ed rtght and left . bra1n*

PSR TILey AN
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differences as the "solution" to the en1gma of sex d1fferences &
why men and women think. differently, and appear to have different
abilities- (113) : _

Star (1979) ¢ould hav‘used specific ﬂlustrations through for

eMmple Psycho]ogy Today (November,. 1978} wh1ch announced an article on

its front cover titled: “Spec1a1 abilities of the sexes. are male and
female brains difterent?" Another examp]e is Newsweek (May 1981) with
a cover that shows a. draw1ng of a ma]e and a female head’ and the
:caption. "The sexes, how they differ and why." |
: In.view of the'previous,‘it is not sUrpriSing that Ornstein, who

is descr1bed as "a major f1gure in both the research on bra1n asymmetry .
’ and 1ts popular1zaﬂ.§n" Star, 1979 117) also comes ‘under attack
’ For 1nstance, in a text sympathet1c to the concept of differences
~in (but also the complementar1ty of) modes of consc1ousness, S1nger & |
(1977) also questions labelllng in terms. of ‘sex d1fferences. She

claims that
we recognize in 0rnste1n S chart the res1due of the many of the
o]der myths as well as the basic material. contributing to recent
and'possibly still current beliefs relating to human nature .and
‘especially to the purported nature of "the masculine“ and "the
feminine" (S1nger, 1977 215) -

However Star (1979) goes'Well beydnd the expression of mere
concerns . She 1s outr1ght cr1t1ca1 of and strong1y obJects #o.

theoret1ca1 1nterpretat1ons regard1ng the b1olog1ca1 hases for sex

A

d1fferences in consc1ous exper1ence

’~$ome.of the wrlting about bra1n asymmetry has not bothered to
weed out...types of sexist stereotypes about "masculine". and
"feminine" in its discussion of brain asymmetry. Robert
Ornstein...draws upon old Buddhist doctrine to emphasize his
go1nts about left brain and right brain functions,... In doing

: h1s,*he reifies and further. extends common traditional stereo-
o tyges];nto the 11terature on bra1n asymmetry (Star, 1979,
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o
HoWever,‘it is'aTso implied that Ornstein's conception may have
been a temporary aberration on]y, for, -

N .
“In the years since Ornstein's ‘book was wr1tten, many psychophy-
siologistgehave revised their initial conceptions of brain .
asymmetry and most, 1nc1ud1ng 0rnste1n, now realize that there o
is no duality of consciousness in:the brain, nor are the

"energ1es" described above Timited - to men or women (Star, 1979
117 _

Coh

The "rev1s1ons of conceptions" (including 0rnste1n s) are not
documented by Star (1979), poss1b1y because ™, . .such rea1lzat1ons are
'rarely.put forth c]early or.forcefully,..“ (117). Another reason is
that in contemporary.neuropsychOIOgical and philosophical literature
the topic of_two modes of consciousness, cognition or experience of
reality and reiated sex differences is alive and well, at,times-hotly
debated, while thé-concépt is not infrequent1y supported. (Bakan, 1978;
'Corba11is, 1986’ E]tng, 1980 Gardner, 1980; Gazzaniga and Le Doux,
19785 Hﬂgards -1980; Pelletier, 1978 Prohovn1k 1978 Pucetti wnth o
peer commentary, 1981) »

Without documenting ‘the support Star (1979) at least
acknowledges its presence° L i : , .

.even careful researchers in brain asymmetry still sl1p 1nto
the culturally-condoned and- readily available language of sex
.d1fferent1at1on to descr1be brain functions (Star, 1979 117)
Reference could have been made to Pelletier (1978) who,'six years

after the appearance of Ornstein's chart observes that: |

In any case, there is 1ncreas1ng ev1dence that ma1es and fema]es
"differ- with regard to hemispheric asymmetry, which lends credence
-to the concept that sexuality reflects complementary opposites

, :1th reg?rd to percept1on as in the Yin- Yang of Tao. (Pellet1er,
-~ 1978, 99

SuCh’evidehce'is indicated in ah exhaustive review of literature :



dea11ng w1th spatial perception by Harrls (1978) He suggestS°

: ,..that the genetic hormonal factors that create male and female
children also predispose the operation of modes of both cognitive
and’ physical activity that ‘tend to enlarge and widen initial :
differences. The boy more naturally invoives himself in . )
experjences that sharpen spatial skills; the girl involves

herse]f more in exper1ences that strengthen interpersonal skills
(486 o

~ That initial differences ex1st and may be enlarged and widened

over . t1me has also been suggested by Lambert (1978) in her thoughtfu]
. review. : o f‘ !
Restak (1979) EOntirms some of Harris' findings. When

contrasted w1th boys,
R ...who show a super1or1ty in visual acu1ty, which compensates for
their lowered auditory capac1t1es (199) s -

he ‘states that: T .
...girls differ in their approaches to gaining knowledge about
the world. They tend to favor a "communicative“ modes..(199).

Restak (1979) a]so comments on the role of biology as compared to

' that of the env1ronment 1n relation to the brain functions of the sexes

® Recent psychob1o1og1ca1 research indicates that many of the
differences in brain function between the sexes, are innate, - .
biologically determined, and relative]y resistant to changeff

'through the influence of .culture (197).

Other s'ho]ars (Bixler, 1980 Lowe & Hubbard 1979 Parsons,
1980; Salzpe

, 1979; Star, 1979) have also commented on the nature- | £

nurture §shkuesas it app11es to research 1n sex differences.

-~

While recogn1z1ng the 1nab111ty ‘to reso1ve the nature nurture‘_,

d11emma, ‘Parsons (1980) f1nds that "an exam1nat1on of the (sex'.



d1fferences) studies conducted from these perspect1ves, however,

s

perm1ts an eva]uat1on of what we know from what. has been stud1ed“ (11).

Lowe and Hubbard (1979) react negat1ve1y to the poss1b111ty of

obta1n1ng answers.from,e1ther the biological or environmental

_ perspect1ve. They argue that:

»

...the search for unique causes of behav1oura1 sex differences is -

L preh1story, in the effect of sex hormones on the prenatal
. differentjation of the bra1n or in specific patterns f

doomed, whether it sets the locus of causation in evo;xttonary
soc1a11zat1on (]04)

While referring to the two most extensively and frequently
researched cognitive processes in relation to sex differences, Star

(1979) makes the foT1owing comments:

Many of the major hypotheses about sex d1fferences in hem1spher1cmf

asymmetry are inferred from differences in performance on -
specific verbal and spatial tasks...most of the test results can
probably be attributed to- tra1n1ng or :socialization, apd do not .

-necessarily reflect inborn differences in brain funct1on1ng (119).

B1x1er 1980) argues aga1nst such a strong env1ronmenta11st
pos1t1on frequent]y taken by ‘extreme fem1nlsts He - emphasizes that

_Nature and nurture -are totally and inextricably involved in each
and every organismic response (154)...a11, human: behaviour.and
attitudes are mediated by a-human organism, the structure and
phys1ology~of wh1ch are determined in part by heredity (155)

0

In summary, the fo]]ow1ng has been observed

a) Sc1ent1f1c and non-scientific research in sex d1fferences has

frequently resulted in stereotyping and/or superficial
descr1pt1ons of d1fferences between females and ma]es.

b) Consc1ous exper1ence is fundamental_and. centra] to the nature

and ‘functioning of humans; it is therefore a valid
a]teﬁhative for the investigati

sex differences. '

c) The d1sc1p11ne of neuropsychology pr
. -perspect1ve on the study of co

ides a contemporary

us- exper1ence.v It relies

14



: ‘-?t1on about the major1ty of d1chotom1es cr1t1c1sms of 0rnste1n s

-

' great]y on knowledge about the relat1onsh1p between bra1n
- functions and perceptual or cognitive processes.

o) Based on d1chotom1es resent in many "psycho- ph1losoph1es,
Ornstein proposed in 1972 two modes of .consciousness, which .
he 1dent1fied'w1th the functaona] duality of the bra1n.

e) Ornstein p1aced two modes of consciousness in the context of

" sex differences by labelling these “female® and “male"
respectively, seemingly without clear justificatién. As a
result he has been accused of perpetuating “feminine" and
“mascu11ne“ stereotypes. fin

£

f) Neuropsycho}ogica],1iterature published since 1972 (and not
related to Ornstein's modes) appears to be supportive of
theories that relate sex differences in conscious experience
‘to inpate differences in brain functioning.

g) It has been questioned whether neuropsycbological reseéarch

' can contribute meaningfully to the study.of sex differences
in view of the d1ff1cu1t1es inherent in theerelated
nature nurture issue.

- e ¢y ems s e

Purpose, Form and Content of the'Thes1s
Concerns‘releyant to drnsteinis*presentatioh of a concept of tno .
" modes of consciousness and the criticisms of it, have led to the»

wr1t1ng of the present thes1s These concerns wiTJ be discussed.’

| F1rst1y, w1th a few except1ons (e. g 1eft ano right-hemisphere)
0rnste1n rarely prov1des an exten51ve discussion of the d1chotomous
concepts 1nc1uded in h1s chart, by means of material obtained from the
original sources._ It appears that the reader is expected to know and
p fui]y understand the conceptua] contents of e.g. Polanyi's "explicit-
tacit" or Jung s "causa] acausa]" d1chotomy.

Secondly, possibly. because of such a lack of contextua] Jnformaq

4

concept have been concentrated on those d1chotom1es that are assoc1ated

4
3
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T
q"with extensive research data, i.er sex differences in brain hemtsphertc
asymmetry and some.spectfit cognitive functions related to it. |
However such concentration hassleft the majority of the dichotemies :
unchallenged 1n thax they have not been 1nvestigated in terms of the1r
conceptua1 congruency with 0rnste1n S two modes of consciousness
Th1rd1y, whereas "two modes of consc1ousness“ and related sex
dlfferences ha;e been cr1t1c1zed for 1ack of substantive support the:
cr1t1cisms are at t1mes a1so quest1onab1e, since they are not at al]
“or not thorough]y documented either .(e. g.. Gardner 1980; Star 1979). ~
| Therefore and"in view of the popu]ar1ty of ‘his book and the ~

interest it has created.ln d]fferent forms of consc1ousness, bra1n

hemisphericity and sex differences, it is thought that 10 years after

e

- \%he1r 1n1t1a1 publication, the time has come to stand back and eva]uate .

Ornstein's concepts in depth., This thes1s 1s meant to serve that
purpose. It conststsbof an inyest1gatton and evaluation of the
specific formulations (and their foundations) by one of the{major
protagonists of that concept; that is, someone whose 5nf1uentia1 and.
popu]ar wr1t1ngs have been accused of .being superf1c1a1 and stereo-
typ1ca1 in, at t1mes, suRerf1c1a11y and/or angr11y worded critiques.
The eva]uat1on will take place through the presentat1on and
explorat1on of Ornstein's two modes of consc1ousness, of the conceptua]
congruency of the or1gdna1 d1chotom1es with' the two modes; and of the
.relationship. between the d1chotom1es and dwfferences in bra1nhemws-
pher1c funct1ons and sex d1fferences in cogn1t1on
A maJor task dur1ng an in-depth investigation. and: subsequent
. _
éayion so that the reader will be able toAappreciate*the séope and

-

evaluat1on, is to provide sufficient and relevant background 1nforma-”‘,;

-
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complexity of the subject matter under scru ny; Therefore, through?qt '
the thesis, but especially in Chaptef%'ll, I11 énd IV, extensive

material pertaining to the many complexities involved in “sex

differences in cons;jous experience” is brought to the attention and
discussed. | .

More specifically, Chapter TI will first present baékground;ﬁ
information abopt the Bde-mind jssue and its solutions to provide a
functional framework for understanding Ornstein's-(1972) concépt of
consciousness. An exposition and discussion of Ornstéih's.conéépt of
two modes of consciousness and the determination of his position in
relat%on to the body-mind issue completes Chapter II.

. In Chapters III through IV, the dichotomies on which Ornstein
(1972) based his concept for two modes of consciousness Qi]] be
presented. An assessment wi]1 be made whether the dichotomigs'-qontent
justifies their presence in Orﬁstein's chart in support of his
concept. However, befoye PVOCOQdihngith the task, some comments are
in order. — \.§ |

. Firstly, the "Day-Night" and "Intellectual-Intuitive" dichotomiés
will be deleted since Ornstein n}ovides “many sources" as to their

origin which dees not allow for a useful search of relevant material.

"Many sources" are also mentioned for the "verbal-spatial® qichotomy., o

R e N

However in this particular case, the significance of “verbal” and ~

“spatial® cognitive functions has generated the largest body of

research in comparisdn to the other dichotomies. Thus, the "many

.sources"” of lpformafion about "verbal" and ”sbatia]" will be presented

3

“iphpyo.separh&eqehaptéhsj_(i;g;: IIT and IV).the_moré sp since verbal

&
F Y -~ ]

- and spatial furictions- have been.assochfgpi@jtﬁufhefléfi‘aﬁd vight — .. .
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brain hemispheres, which constitute another dichotomy in Ornstein's

chart. The two chapters w111 deal with 1nformation on the basis of the

general population and sex differences respectively. Many of the
“difficulties ehcountered in the 1iterature on verbal and soatial
abiTities in re]ationfto the bkain hemispheres and sex diffehehces—wiii
be discussed in the process, Specificeily, in Chapter III the
importance of clinical versus normal subjects, mode of stimuli present-

ation and verbal-spatial mediation will be brought to the attention of

-

the reader. Contentious issues, important for research in general, but

of increased significance for research in sex differences will be

presented in Chapter IV: among the issues are: the political nature of
p) . T .

the bio]ogy vePsus-environment argument, the presence of confounding
variables and the use of dichotomous concepts. Genetic, hormonal,
orain hemispheric .and environmental explanations for sex diffenences'in
coonitive functions will aiso be reviewed extensively in Chapter IV.
it is hoped that such background information wi]i-promote understanding
of the-complexities of the subject-matter.

With a-few exceptions, the remaining dichotomies in Ornstein's
chart are presented in Chapter V, by means. of - at times 1engthy -

B ea W u P CRT T

quotations from their originai sources. The exception, in  addition; to -

v K e

B P S

--the- prewiousiy mehtioﬁea‘“day‘night? and “ﬂnte]]ectual intu1tive,"iﬁi{
con51sts of ‘the “buddhi-manas" dichotomy, which has its origin in

“Vedanta.‘ Vendanta “is "Ehe chief Indian phiiosophy, that forms the
‘basis of orthodox Hindu1$m" (Randon House 1980)._ Differing desgrip- .-
tions and interpretations of buddhi and manas have been brought forward
(e.g. Akhilananda, 1948; Owens, 1977; Whorf, 1956). This writer is not

) famijiar with Hindu philosophy and, therefore, is not qua]ified to

5"
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judge the validity of the differing interpretaiions.

Also, the separatély listed dichotomies resulting from the book I
Ching have been combined since they came from one orig{na1 source, i.e.
two symbolic hexagrams. |

Simultaneous discussion and evaluation of ‘the appropriateness of
their_inc]usicn in the cha;t occurs -through .the following questions.

For a group of dichotomies that can be related to organismic functions:

(1) Is the or1g1na1 dichotomy conceptua]]y congruent with
Ornstein's position vis a vis the body-mind problem?

(2) Can the or1g1na1 dichotomy be related to differences between
brain hemispheres in cognitive funct1ons?

(3) Can the original dichotomy be related .to sex d1fferences in
cognitive functions?

For a group of dichotomies that can not be related to organismic
functions: -+ A - |

(1) Is the original dichofomy conceptually congruent with
Ornstein's two modes of consciousness?

(2) Can the original dithotomy be related to sex d1fferences 1n
coqn1t1ve funct1ons?

LYl L C4

- -

B T |

Chapter V concludes w1tn a. summary eva]uat1gn of the d1chotom1es

-

v‘__m ‘terms. of. ‘their cpngruencx w1th Ornste:n s tuo modgs of conscious-u“'

ness,-the1r ‘relationship w1th.bra1nhem1spher1c functions and sex

differences in cognition. Chapter V' also includes a discussion of ~ -

o

difficulties inherent in dichotomous concepts and how these difficul-
l'fiés‘refaté'to dicnoionies’in Ornstein's'chért;" . |

At the beg1nn1ng of th1s introduct1on it was’ stated that the -

-~

mean1ng “of 6hr5§e§ such as - “the sexes are, equal " “the QPPOS‘te 538a~;_j"'

- N

- \ ‘.. - -
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“that is typically 'masculine or feminine" andy"the sexes cnmplementh
each other" is net clear. The investigation of Ornstein's writings
does not shed much light on such statements either. Therefore, {n the
final Chapter (VI) the validity of "psychological androgyny" as a

unitary concept created through the complementarity of "masculinity"
P , )

and "feminity" is discussed in the context of "dichotomy." Finally the

topics of education and valuing of different modes of experiences in

re]ation'to sex differences conclude the thesis.
Limitations

It;shou1d be clearly understood that the thesis is not intended
to be an evaluation of the concept.of two modes of consciousness,-
associated with brain hemispheres and sex differences, per se. Rather
v,it ts an inuestigation within the'ccntext of, and therefore limited by,

'Ornstein's cOncept in this respect

A consequence is that for 1nstance, an 1mportant top1c such as

' 5the states. of conscnousness.of other spec1es»w111 not be dea]th w1th at
all. A]se, only sore’ aspects of the deyelepment of human consc1ousness

',i1s touched upon, 1.0 durlng the extensive 11terature review of verba1

_and spatla] cogn1t1on. .

Finally, it has been voiced.that the sex and cultural background
of the writer of the thesis inherently influences the-manner in which
the subject matter will be presented and investigated The logical

~‘consequence of "such™ap. observation is of course, that no ob3ect1ve

" scientified research (1n whatever form) on sex d1fferences is posswb]e,

20
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. since the researcher will always be of .some cultural beckground and of

o
one of the two sexes.

However, be1ng fully aware of the poss1b111ty of bias, ‘the writer
of this thes1s who is a whlte male from a."mixed" Nest European/North
American cultural background, has attempted consistently to set
rigorous standards of Objectivity in the se]ection, pnesentation and
d1scuss1on of material. It has also been attempted to let the con-
~clusions be the logical consequences of the presented mater1a1 although
it is not denied that, at times, personal bias may have "slipped into"
the interpretations. T ‘ Q |
The fo]iowing chapter contains a presentation'of the body-mind
issue, proposeé solutions, Ornstein's concept of consciousness and his

~p051tion regarding the body mind issue. o -

5%
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CHAPTER 11 _
- ,
TWO MODES OF CONSCIOUSNESS
. . :
" Introduction

In the first section of this chapter general background informa-
tion about the body-mind issue and its o1uﬁion5'wi11 belpnesented,

The reason for inclusion of the 1ssue

¥s that, through the acceptance
of a spec1f1c so1ut1on to the probtem, one expresses 1mp11c1t1y the
views one holds about the nature of_consc1ousness. Thus, the exist1ng
soluytions can be‘used‘meaningfu11y as critenia for_a comparison‘between
Ornstein's concept of consciousness and that of tne authnrs (or
'sounces) wholproposed the.diehotomies that_Ornstein uses in his cnartﬁ
in support'of his own-concept;'TTherefOre,‘an exnosition,and discuséion_
of Ornstein's concept of two mdde§ of consciousness.is contained'%n'fﬁe'i“'
second section of the chapter which a]so;inc]udes a final asseesment of
his position in tems of the body-mind issue. B
| " While it is fulfy realjzed.tnet the bndy-hind issue deserves the
extensive treatment it usually receives in‘the philosophical o
literature, for fhe purpose bf‘thié theeis the'many-perp]exfties :_"
assoc1ated with the subject matter have been greatly simp11f1ed and.
abbrev1ated |

What has been 1abe11ed the "wor]d knot“ at the centre of human

Rl

Aex1stence, concerns quest1ons abnut the natﬂre oﬁ the human body,-the

......




© As ‘Suchy.-the. m1nd body 1ssue entw1nes problems of metaphys1cs (theory
_df the nature of. rea11ty) ‘and ep1stemology (theory of the methods for

.,acqu3r1ng know]edge), since the human organ1sm attempts to understand

,,.;reallty, wh1le simultaneous1y be1ng a part of 1t, Thus, man.is. a

‘,student of . h1mse1f but cannot separate from h1s env1ronmental rea11ty.
H1stor1ca1]y, metapbys1cai quest1ons have 1nvolved the concepts =
‘fof "Idea]1sm" versus “Rea11sm,“ the bas1c Idea1nst tenet“béthg that

-reality can be comprehended only through the senses, and since sensory

3

[:}berceptton 1s menta], reallty res1des-w1th1n‘the deaS”of“manu :gyv-v-¥~A§

o jfcontrast, the ”nalve ReaTist (also caITed Mater1a11st) ma1nta1ns that

“ e oa

"pasic rea11ty" is phys1ca1 and ex1sts 1ndependent1y of sensory s 3f5é5575*z?

'-percept1on. As w111 be noted durlng the d1scuss1on of proposed ‘
o]ut1ons to the mind- body issue in this chapter, 1t has a]so bgen
‘suggested that the reallty of the human organ1sm can be both “1dea1“
~and Weﬂ," | |

The.epistemoﬁqgica] contrOVersy'invo1ves "Empiricism" versus
“Rationalism.” The gmpiricdst contendSvthat direct:experience with
reality (through sensation and perteptidn)fpermits understanding of
rea]ity._ However,‘the Rationalist positioh%is thatwsenSation'and
percept1on are causes of 11]usions and. d1stort1ons ahd therefore,
1nte11ectua] processes such as reason must be rel1ed upon for know]edge

about rea11ty

Metaphys1ca] quest1ons generate ax1ologlcal considerations. The |

_answers prov1ded/about the nature of body: .m1nd 1nteract10n haye a i"“

- -,.,

v ey L

d1rect bear1ng on beT1efs about human pr_g1n and desz:ny and abbut

,,,,,
. ',."‘—- -,
-“-.,. 4

human;cobduct for, “what form of T1fe ]S best depends on what sort of
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important for 1ts metaphys1ca1 ep1stemo}og$ca1 and ax1olog1ca1
aspects, and in. the context of this thes1s 1t 15 of 1mmed1ate re]evance

to concepts of ma]e and female modes of consc1ousness.

The body-mind tssue."

»

fffff

y In pract1ca11y all views of’the—body-m1nd issue there i genera] s
acceptance of the’ mater1a1 nature of the human body._ It has been

Fge demonstrated scaentltically that the body 1s composed of elements (such - -

L < A e -

" as. carbon oxygen and phosphorous) that are’ hot different from’ e\ementsiﬁgfngﬁéi
in the 1nan1mate mater1a] envuronment and aTi are subJect to the same L
“ﬂ”??phys1ca1 1aws of for 1nstance mot1on d1ssqut10n and* cambinatwon.,fj‘-f
SR However, agreement does not’ extst regardlng the nature: of m1nd~n;-~lf¢zw-7
Reasons are, that menta] states and processes (e d. w1111nq, perce1v1ng R
. and feeling) cannot be of, or in themse]ves. but must be of, or in some
ent1ty - That ent1ty 1s usua]]y labelled “the m1nd" and’ "the 1dent1f1c-‘
ation of the subJect of the menta11st1c pred1cates“ (Bunge, 1980 1)~1s
-at the: core of the m1nd body 1ssue. v .
" One posit1on hagds that m1nd ex1sts ai an 1mmater1a1 ent1ty apart
from the body. The strongest arguments: support1ve of that pos1t1on are
interre]ated.' Firstly, it is reasonedrthat the phenomena] properties
of‘menta] processes and states are:not~reducib1e to physical ones;‘thus
the mind must be substantial]y d1fferent from the materia] brain. o
;"’fSecondly, mind 15 known d1fferent]y (1 e.. privately) from the way
i;??matter 15 known (i e. pub11c1y. scxentiflcally) therefore 1t must be

' 1mmater1a1 , From these arguments ar1ses the quest1dn whether

';*L;dlfference ~intgtmanner of knowing,«dr obtainTng know]edge, entails ‘7;




».-

\,

two modes of consc1ousness.

\

d1fferences in the manner of be1ng and vice versa, whether a manner of

-

be1ng requ1res a part1cular form of know1ng or understand1ng Thls |

problem will be d1scussed agaln dur1ng the presentation of Ornsteln §

Other arguments favour1ng an -immaterial m1nd can. be traced to the |

o preV1ous and tend to ‘be more s erf1c1al. For 1nstance, conv1ct1on .

- -

about the surv1val of a sp1r1t or soul after (mater1al) death, and the

25

bel1ef in "extra-senSOry" phenomena are used in this respect Also, z';wﬁjl:,!v

- - . Cace
a il PRI - ew - ‘ -

“man’ 's knowledge of mathemat1cs and ethlcs,dh1s product1on of culture

and engagement Hh: plann1ng and voluntary movement have been thought to .

demonstrate the 1mmater1al nature of m1nd

A d1fferent pos1t1on regard1ng the nature of m1nd proposes that o i

the mind .is a set of bra1m funct1ons and that mental processes are
bra1n processes. The ma1n argument favour1ng th1s posit1on, wh1le
d1sput1ng the previous, -is of scient1f1c or1g1n. It holds that the
existence of, an 1mmater1al m1nd is not demonstrable through a |

hypothet1cal deductlve system, w1th techn1cal testable, systematic "

' assumpt1ons Thus, the ”1mmaterial m1nd" pos1t1on'1s based on belwefijiifﬁ

......

 systems, uses 1ntrospect1on as 1nvestigat1ve method, wh1ch leadS“to

pronouncements in 1mprecise language, w1thout lawful statements about " -

i e1ther the nature of the mwnd or 1ts relat1onsh1p to the body. It is
\

i ma1nta1ned that all m1nd body 1nteract1ons can be accounted for in

terms of interactions among neural systems or between neural systems

and other compbnents of the body and that includes: mathemat1cal

knowledge, voluntary movement ‘and culture, etc. a o L

The prevtous solut1ons to the body-m1nd problem have been bro dly

categor1zed as “dual1sm"'and "monlsm“ respectlvely. In add1t1on

."“'A'_;.',.‘ a,

. .« o= RN sl . i - - »
s ew O S e ee . : .
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| . "pluralism" and “re3ect1ons“ have been proposed as acceptab]e )

solut1ons Some so1ut1ons have been placed 1n more . than one’ category,

- - ..V .:l
° T,

g 4

Forms of dua11sm, monlsm, plura11sm and. re3ect1on w11ﬁ occupy the .

g e e

. fol]ow1ng sect1on of this’ chapter

P ' -
[ s -

" [

Dua11sms
The basnc prem1se of dua1lsm is that body and m1nd cons;1tute two

d1fferent ent1t1es of mater1aT-andejmmater1a1 substance..

'1.'".. Te

Interactlonxsm; Interacfionfst dual1sm proposes that the

!

4“.,

ubon the other ' The obJect1on to ’nteract1on1st dua11sm i the
y fo]10w1ng .0ur1ng its- 11fespan ‘the human organ1sm perce1ves the.

» env1ronment through its sensory system wh1ch is Tinked. to the brain and
the bra1n 1n turn sends messages to the musc1es regard1ng activities to
be performed in that environment. The sequence sensory‘percept1one
brain-action is demonstrably a series of cont1nuous phy51co chemncal
re]at1ons w1thout a t1me 1ag and w1th bra1n act1V1ty cruc1a1 and

L - - -,' N e T

central 1n the sequence tf mﬁnd were~to act on matter in man, th1s

would have to take p]ace, 1n a11 probab111ty, during a tnme lag - 1n .fi“5V; :

.braln act1v1ty, aSSum1ng 11nearity of t1me w1th1n “the’ 11m1ts of the
brain's functioning. However “there 1s no-. ev1dence that m1nd
influences or 1nterferes with brain activitiy, ory that the braln is
. subJect to other than physical laws.

The response to this sc1ent1f1c obaection is as follows.

J‘\"‘ ——

| ANon-energy\absorb1ng-or supp1y1ng systems ‘can, bring about changes in :

'systems that are, sub;ect to the physmca] “Taws of energy conservat1on.

“An examp]e is the pendulum,‘whose str1ng causa]]y determ1nes the path



»
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«

umon1sm (see fo110w1ng so]ut1ons)

"*_,f1n1te 1dea rece1v1ng sp1rits.

< . h . o - et oo . .

of the bob, without supplylng energy to 1t. In add1t1on, quantum 1aws ’

- S

coe nlctate.that there 1s some rgpm for non phyS1ca1 actav1ty%eveh wrthwn"'g“

4 f

“-the 11m1ts set by phys1ca] 1aws. w1thout v1olat1ng these Taws a

e

'fgeneral 1mmater1a1 constra1nt upon bra1n act1v1ty A? awpossib1jtty,-w .-

P B aanl

.w1thout havvng to re}y on a t1me 1ag in the phys1co chemical sequence-

"sensory percept1on4bra1n-act10n“ for an. opportunrty to act

<Para11e1ism. Accord1ng to the para11e11st ph1losophy, body and

“irmand'are perfect]y'correlated 1n the1r s1mu1tanequs\neact1ons to the

';same st1mu11. The metaphysical assumpt1on i¢ that God created the

world in th]S manner

- a
- s om o e VR

Eg;phenomena11sm. Eplphenomenal dua11sm allows for an effect of

'some sort: by the body on. the m1nd That is, the mlnd emerges from, or

1s a byproduct of phys1ca1 processes. Menta1 processes are reflections

o of phys1ca1 states and of 11ttle‘consequence.. Epiohenomenalism.haS‘?’

.a]so—been categor1zed as “a form of mater1a11st1c monlsm or emergent o

.~ ot Lt e - . e =

=Some'monisms are reduced from dualisms. Their basic premise .

(1nc1ud1ng the human organ1sm) does not have an ex1stence 1ndependent <

of 1nd1v1dua1 1deated percept1ons in the mind. The ex1stence of matter;

or phys1ca1 rea11ty is den1ed, 1nstead 1t 1s ahsorbed 1nto the 1deat1ng

'-'human m1nd. God 1s the 1nf1n1te 1dea generat1ng sp1r1t and humans are

A

at only»one-substance or: rea11€y ex1sts.o.,nfr;yt'"fig B TS

Idéa11sm. Idealist1c or subJect1ve mon1sm mainta1ns that rea11ty"'
.——.t——
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’

.'.', arranged 1n t1me and Space.e- IJ;*¢5“ . __uiqﬁg;/; ;_,;z‘a-_u-.~.a.‘;.

‘f'cons1derat1ons The questron arose when 1mmater1a1 m1nds arr1ved on

Loy

”ilexpre5510ns of that basic- substance.

e]ements An obJectaon to Idea]1st1c monism stems from evo1ut1onary

N T o

o Other mon1st1c-ph1losoph1es g0 beyond Idea1lsm and ho]d that the
entlre un1verse 1s sp1r1t Man part1c1pates 1n&th1s sp1r1t through h1s
wbody, wh1ch 1tse1f, 1s a form of sp1r1t

.Mater1a11sm.> Mater1a11st1c or obJect1ve mon1sm holds the

ipositfon'thét'alT'matter and-menta] substances are made up of physical

the-scene in the‘phylogeny oﬁ,the spec1es. The concept of continuity
in evo]utlonary theory ho]ds that man e/plved gradua]ly from one-celled

:organ1sms and is of the same bas1c biological nature. This means that

N <
if amoebae have no 1mmater1a1 m1nd, as is ma1ntained by most
<,
contemporary scient1sts man can not have such a m1nd e1ther

1

A modern vers1on of mater1a11sm is conta1ned in theories of

-

A

"body Theavmp11c1t assumpt1on 1s that SO- cal]ed mental processes can

‘;be reduced to processes of matter wh1ch 15 the ultlmate rea11ty

4 -‘«,‘-\;r—.-v

-

| Other monlsms are based an; the prem1se that on]y one ba51c

,substance “or - pr1nC1p1e Ex1st5" thenefore.“both m1nd and brawn are

Ident1ty hypotbes1s Accord1ng to the identity hypothes1s,

_mental processes and phys1ca1 bra1n processes are one and the same.

This doesfnot-mean that the identity of mind and brain processes is a

7logica1 necessity, but‘rather_a_scientjfic_yorking proppsition which

and function are inseparable and that a group of neurons (whatever -

. their pattern or‘State)_also_constjtuteAa mental process. Neuro-.

. ..

- -

: ‘T'Psychob1o1ogy, a d1$¢1p11ne that asserts an”essént1a1 unity of m1nd and

o~

28

_can oot be ruled out on legical.grourids.only. .1t means that structure. - -



phys1olog1ca1 .and correspondlng phenomena] terms may d1ffer 1n sense,

but have 1dent1ca1 referents.A Bra1n and mind connote d1fferent things,

but denote one and the same th1ng .

';} A form of the identity hypothes1s is expressed in the theory of

’ “d0ub1e aspects," wherein m1nd and bra1n are both expressions of one
and the same reaTity, but ditferent méasﬂrements{are required for
either mental or phys1ca1 observat1ons Th%s theory has been'expanded
into a quest1on about d1fferences in subJect1ve mental and obJect1ve
neurona] events. SubJect1ve exper1ences are thought to be the events

. themselves, wh11e obJect1v1ty 1nvolves their representatlon.

Unfortunate]y,-1t is impossible to s1mu1t3neogs1y exper1ehce and - o

observe the same bra1n event, s1nce the/representat1on of an event

uw“.“‘7”

' smw Aexperrenced requires a change 1n 1ts physica] state The 1dent1ty

L

hypothes1s has been'categor1zed by some ph1losophersgas’a;maten1alastic'

L mon1sm~ G e e T !

Emergent Evolutionism. . The theory 3 pos1t10n is that-mind and

bra1n funct1ons are emergent propert1es of the complex nature of the
' _homan,organ1sm,;~Accord1ng]y, an_ongo1ng ‘occurrence of events 1eads
. into awcompound'structure'and results in the emergence of new

propertwes, that cquld not h%ée geen predicted from knowledge about the

‘ nature of the events and their 1nteract10ns. Thus the configuration of

“a group of events is more important than the individual events. In

relation to the theories about mind and body the emerging levels in

ascend:ng order of complex1t ‘of character1st1cs are phys1ca] -

mental consc1ous/unconsc10us) and trans-

personatl (transcéﬁGZFtal).

b1o]og1ca1, behavioural,

29



‘n"Emergent interactionism” is a form of emergent evo]ution1sm

theory, which postu]ates that the menta] processes emerg1ng from the.
comp]ex interplay of highly organ1zed neuro- phys1olog1ca1 brain

phenomena are a higher-order molar property of these brain phenomena
and capable of controlling and providing feedbackfto the brain.
Because of the brain-mtnd-brain aspegt'of'émergent jnhteractionism it

has also been categorized as an interactionist dualism.

’

T

P]ura]isms

1l

The g eral prem1se of p1ural1sm is that a muitiple of components

in a system fac111tates the explanation of the 1nteract1ons between an

—
original lesser number of components. . “

Occgs1ona115m. Occas1ona11st p]ura11sm reJects interaction

between body and mind, but proposes that a thn'd r‘n_y, wh1ch is. - -
nelther phy51ca1 nor mental, exists. The third rea11ty in the |
trip rt1te universe is an active God who coordinates mental and

Bical activities.

Tripartite Reality. A contemporary pluralist philosophy,

"Tripartite Reality" accepts the interaction between bodyland mind, but
proposes the existence of a third reality, i.e. the rea]ity'of culture
and knowiedge.' Thos, there.is/a/nez}ity of physical objects and

" states, a reality of states of consciousness and a reality of objective
knowledge. The realities are labelled Hoer I, wortd 2 and World 3
respectively, and subd1v1ded into components Two c]asses of
percept1on and know1ng, that is, an inner sense respons1ve to World 2
and 3 and an outer sense responsive to Norld 1, are available to man.

n " (. ‘ 1 (1] T 3 -
A "pure ego," similar to a‘theologma‘l soul is the central

o~
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interpreter gf the perceptions. ‘A conceptual model for anziﬁtricat

system of interactions between the three worlds is part of the theory.

Rejections
hejectionist philosophies deny the existence of a'mind and

s

therefore of the mind-body issue.- The position is that "mind is

"

immaterial® is a meaningless statement.

Behaviourism. Behaviourism considers empirically obtained data

to be the only valid éource\of information about man. The emphasis is
on data that have-resu]ted from the measuring of motor and linguistic
responses to stimuli and the establishfing of lawful (mathématica])
relationships between environmental stimuli and human responses to
them. The study of observable 1e$rﬁing paradigﬁs takes a antral place
in the methodology at the cost of tﬁé investigation of prqéesses.Whicb
o edsentially private and iﬁiraﬁef§oﬁal phenomena. |

Logical Positivism. The basic premise of .the Logical Positivist

is that only publicly chared and demonstrable knowledge obtained
through *he methods of scientific empiricism is meaningful. This
owha'zic on the publir and interpersonal aspects of knowledge led to a
m‘m' conern with meaningful rommunication of <cientif1‘A(": information.
Thus, the meanino and usage of 'anguage an' psycholinguistics became
impay tant in the description of the nature of reality.

Reference material conculted for the previous section of this
chapter includes: Battista (1978), Runge (1980), Cémgﬁgj] (1980),

_ .

Pavidson and David<on (1980), David<on (1980), FUg§k&i]979),.Pe]1eti9r
f1o7g), Strange (1978), Tart (192%. 1980), Uttall (1973’.«

Cargr .

ance»tbe«hutsafé‘if this chapter is to assess Ovnstein's 
< I ; ] .

v -

P
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' position-regarding-the»nature of consciousness, his formulations in

‘. this respect will be presented and discussed in the following section.

3 ’ A - .
Ornstein's two modes of consciousness
. B Wﬁi QA TR, s W Ry gy e e . :; g .
Exposition *° - -

Ornstein (1972) prgboses-thai "two major modes of consciousness
exist.in man, and function in a complementary manner" (204). "Trie most
concise'deStription of the two modes of consciousness is the following:

The ordinary mode of consciousness can be characterized as
analytic, sequential, and limited by the characteristics of our
sense organs. A second major mode...may be characterized as .
receptive and holistic, one in whi¢ch all action can be perceived
simultanequsly (240-241). , - ,

The two modes of consciousness operate "physiologically as well as
mentally and culturally" (85).

The “"ordinary" mode of consciousness, which functionS'verba1Wy,

¥

analytically and actively, is

...an exquisitely evolved persona1'constru§§ioﬁ, "designed" for
the primary purpose of individual biologicdl survival. (61)

However, this "ordinary" consciousness, which is also labeled
"D@VCOHG]." usubjectivpu Or "indiVidua]"

~

cannot fully represent the external world or even our.internal
world...it must consist of an extremely small fraction of the
entire “reality" (33).

This is sp because the

...sense organs discard most of the input information reaching
us. The brain further Timits input...Our senses and central

nervous system select by responding primarily to changes...we

‘'sort the input into:- categories that depend on transitory needs,
}angua%e, our history, our expectations, and our cultural biases
58-59). .

hl
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By comparison, the “"second" mode of consciousness, which is also
labelled “other," "objective" and “cosmic," functions spatially,

holistically and receptively, and in it

...the concepts of future and past are irrelevant...many
phenomena within (it) will seem to "transcend" the ordinary

. -+« . notjon.of time - but only for those who atteqpt to account for
modg'(ZﬂT); : s

all phenomena within“"the linear ‘and $&queriti

f D
As such the "cosmic" consciousness is a

...“highefﬂ level of consciousness...often referred to as mystic
experience, the perception of unity...an emergent—ievel of

organization (which) may become perceptible in the same way that
the sum of cells in a body are individual, yet make up one person

(196).

Not only are the two modes of consciousne ssociated with different

brain hemispherés, i.e.'drdinary-left, osmic-right, but their

relationship with the autonomic nervous system is also different.
Ornstein describes that difference as follows:

The central (outward) nervous system, which includes the brain
and the nerves that direct skeletal activity, is concerned with
thought, voluntary action, and manipulation of the external
environment ‘throughcthe limbs. The “"autonomic" (inward) nervous
system maintains the internal milieu - it-controls the activity
of the heart, the stomach and the glands...In ordinary
consciousness, the state of our internal physiology is usually.
jrrelevant...yet the esoteric traditions note the effect of .
controlled inner states of consciousness (208-209). . s

In summary, Ornstein proposes the existence of two complementary

modes of consc fousness. One, the "ordinary" mode is primarily based in

the left hemisphere and limited by the functions of the sensory and

central nervous systems. Its psychological manifestations come in the

L 4

" form of analytical, sequential and verbal-logical perceiving and

processing. The other or “"cosmic" mode-.is of an emerging, higher level

nature, based primarily in the right hemisphere but also associated

33
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" with "whole organism" functioning. Its psychological manifestations
come in the form of transcendental states or experiences, simultaneous
and intyitive perceiving and processing.

4

" In the discussion of the esoteric traditions, Ornstein.includes

“medffafidn"braétices:’YogTd‘se]ﬁ-eontrolafleh.dedhiSmiénd:contéhpbéaiy‘

biofeedback techniques. The role of such traditions in the emergence
of the "other“ consc1ousness and the relationship between the two modes
of consciousness are 111ustrated by the following passages:

The esoteric practices attempt to suppress temporarily the
individual, analytic consciousness and to allow the consciousness
of the "whole organism" to emerge.
Many have become confused at this point, believing this to be an
either-or question...However, the existence of an individual
consciousness does not rule out the possibility of the
simultaneous co-existence of another level of organization (Just
as) the existence in the body of billions of. individual :

. cells...does not rule out the existence of an emergent whole
person... - (195). i

Discussion

Ornstein conSiétent1y expresses the importance of the educatien® -

and use of the "other" {cosmic) mode of consciousness, its comple-
mentarity to and thus, by necessity, its co-e*istence with the ordinary
mode. However, we have learned that the "other" modenis not on]y of a
"higher" level of organ1zat1on than the "ord1nary" mode, but also that
. it emerges from it, i. e._evo]ves through "a breakdown of the constructs
which maintain persona].consc1ousness."ﬁ Severa] observations have to
be made in this respect.

Firstly, the description of the two modes of consciousness
involves the concept of “the whole is larger than the sum of its

-

parts.” In that description a qualitative difference between the two

modes is at least implied, for "the whole" is of a "higher level" than -
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its “parts.® It can be questioned whether the complementarity of two =~ =
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qua]itative1y dif?erent phenomena is 1ogica11y’possible. A ”who1e"

cons1st1ng -of complementary parts is mean1ngfu1 if these parts are .of

the same “order " e.qg. two‘halves of a c1rc1e (two d1menswona1) but not-

o \ B4 - Q-

o hELE ‘of. a"ciFcle and hath B a bl ¥ (two»and t&ree.ﬁmmensional).no ,mg;;ﬂ;;,}

S1m1]ar1y, the ordinary and cosmic consc1ouSness comp]ement each other

to form "... a comp]ete human consc1ousness (wh1ch) involves the

polarity and- 1ntegrat1on of ‘the “two . modes“ (83) HoWever 1fathe e

transcendental emerging consc1ousness is of a dszerent "dimension"

(1.e. higher level of organ]zatlon) than the “ordinary" mode, it

. possibly supersedes; but does not compTement the latter.

Secondly, and c1ose1y related to the previous argument the

s1multaneous ex1stence of the two modes of consc1ouness is advocated by

: Ornsteln. However, the "other" mode breaks down the constructs of the

‘"Ordinaryt mode, thus, the latter does not exist in its original form
when the-former,emeﬁges from it. ‘This impliesfanvﬁmpossibiljty for ..
bi-modal’ "co-existence" aterm defined as “to exist together at the
same time" (Random House, 1980). It may be va11d to state that one is
capable of fonctioning in either the one, or thevother‘mode at
different times, but not simu?taneously. |

Thus,:the oompTementarity and co-existénoe of Ornstéjn's modes.of.

consciousness are questionable. The analogy with the "cells" and "the

body" is invalid in this respect. - Indeed ‘the body can be conceived of

N

as emerging - through the . "building up“ of billions of cells, which

comp]ement each other_to form that body. However, body and ce]ls ’

‘co}exist but do not complement each other. By comparison, "cosmic

‘consciousness supposedly emerges through the “breaking down" of'the

-«
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;.constructs of the “ord1nary“ consc1ousness The constructs do,not
| '"build up" for the emerg1ng of the “cosmwc" consc10usness, wh1ch _;;'
ne1ther "co=-e x1sts w1th nor complements the “ord1nary" consc1ousness. ,

Another problem ar1ses when 0rnste1n discusses. Science.

Jhroughoui The ‘Rsychaold gy of Cbnscwousne55°he 1dent1ftes scLenge w1th

e

the ana]yt1c mode of know1ng, as expressed most succ1nct1y in

Science is: the very essence of the ana]yt1c mode, one of ‘

. meticulously charting causes and effects of radically restr1ct1ng
:the conditions of -observation’in_order to attain. precls1on.' It ‘ ,
constitutes (a) -highly specialized development of ‘consciousness,.. . - -
~at once 1ts mostaconservat1ve, yet 1ts most re}1ab}e (57) T

i

i . - .. -
- aen ~ e, N .

It appears *then; -titat the- : other" mode, although be1ng of a “h1gher .

° e .b,,'

level" is not as rellable as the "ord1nary“'mode.«nNevertheiess, ";ﬁ

-

Ornstein a]so wou'ld 11ke to R 5'. ' - f- . :'~‘,anﬂ;;:v.h,'

»

o #w e g tbegln‘toblntegrate the at10na1 (i.e. analytic) and intuitive
(1 e. holistic) app?oaches to- kndWﬁngﬁand“&ons1der,;he essential & .
complementarlty of these two modes of COnsc1ousness as they are-. R
manifest in science in. general (28)
o o # Such, 1ntegrat1on‘w11] take .place when
| ...the 1nte11ech can beg1n)to process:the 1ntu1t1ve 1eaps, to-
explain and “"translate® thé 1ntu1tion 1nto operat1ona1 and ... % .
. functional knowledge....
It is the function of the verbal- sc1ent1f1c 1nte1]ect to fit the -

jntuition into the linear, so that ideas may be explicitly tested
and communlcated in the sc1ent1f1c manner (28- 29).

Many’incongruencies are evident in the previous passages For
1nstance, on the one “hand “sc1ence is the very essence of the analyt1c
mode,“ but on the other hand both approaches, rat1ona1 (1 e. ana]yt1c)
and 1ntu1t1ve (i.e. ho]1st1c), are "manifest in sc1ence in genera? " .- f4 -
A]so, the 1ntegrat1on of the two approaches-of know1ng into sc1ence is

not a real 1ntegrat1on, that is, the combﬁnat1on or 1ncorporat1on into - 1'7/’73

a who]e. Rather the intuitive mode is to be "fit 1nto the 11near
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(ana1yt1c rat1ona1) mode."’ In. other words, the 1ntu1tlve mode has to

1 become s1m11ar to. ‘the: 11near, ‘this’ 1n sp1te of the fact that the former i_”

”~gthas emerged from the Iatter and in 1ts transcendence accounts "for a]l

;(phenomena withtn the 11near mode." One a]so wonders what happens to

-

Tthﬁ Comp1ementar1ty of the two modes dur1ng this process of - - .

'tran§19t1on" and "f1tt1ng" of one mode into another. o "*""'ﬁ’*' -

LIS e v o~ . # re e a

» -

In the context of such’"transtatron" the follow1ng isof ;. UL

pertinence. The essence of transcendenta1'states, such as myst1c and

-peak exgerlences and percept1ons of un1ty, is ‘the intense1y phenomena]

_aspect of 1ts occurrence Th1s 1s frequently expressed 1n.the '3‘

- nen- sc1ent1f1c tenn1no]ogy of "one has to exper1ence 1n order to

v e L

Understand“ by the: en11ghtened" to those who have not been subJect to

. transcendental exper1ence$. By contrast ‘among those»who havg « -

»
exper1enced such states, no descr1pt1ons or "translat1ons into the

-analytic. mode" seem to be requ1red s1nce everyone "knows," poss1b1y

.ho]wstrca]ly._ The very nature of the.ho]1st1c mode may be such that it

;can not be commun1cated or trans]ated into the sc1ent1f1c ana1yt1c

-
mode; It has been argued that thas is truesbecause 9n the- trans]at1on

, the "cosm1c“ mode 1oses 1ts essence In spite of his. 1ns1stence on the

need for "translatlons" 0rnste1n alludes to the d1ff1Cu1t1eS»1nvolvedf

~ For 1nstance, wh1]e comment1ng on a story, he’ not only contrasts the

z two modes of gather1ng know]edge, :

but he also 1nforms _the reader that the story 111ustrates /,,/~

the strength a 11m1tat1ons of the ordinary mode, and the

nece551¢y to ‘oper -in a mode approprlate to the kind of :
knowledge one is’ seeking (]94) e '

a3




:"CSJ;Such comme'ts suggest that spec1f1c fonms of know]édge requlre SPEQIf‘c

1 Thus far \the—follow1ng has been argued during the discuss1on of

,0rnste1n s proposa] for two modes of consc1ousness Contrary to h1s

- ‘stance, the complementarlty and co- gx1stence of the two modes can be l”'

L ;jquest1oned n ]ogica] grounds Also, the. translat1on df know]edge or ..

;phenomena of \one modes of consc1ousness 1h;those~of thé other appears.‘ fl?;”\
. -to_be an impo sibility, since the nature of the two modes is, N
r,ressentJally~d1fferent ’
| One of t'e main. reasons ﬁor the.difficulties. encountered dur1ngi'
. the explorat1o of the mean1ng of the two modes of consc1ousness, 1s
B Ornstein’ s Tack of a clearly def1ned p051t1on vis a vis the m1nd body .
D?ﬂproblem. In the context of the subJect matter one could rightful]y
expect_some formal,and substant1ve exposqtaon of-hjs'phmlosophqcaj 5
stance, but in actuality the terms "mind" and.“bodyd are on1y’finkedf
twtce<in the-entire text. The 1ack*of clarity 1eaves Ornstein free to
. present the two modes with descr1pt1ve termlnology that allows a,
var1ety of 1nterpretat10ns. Severa] examp]es fo]]ow. )

In a. sect1on ]abel]ed "Research on Phys1o]ogica1 Se]f contro]“ he
1ndicates that |

the division some have made between mxnd and body - the mind as a

. ‘process  of reason and will, the body as an automaton, ala
Descartes.e Js. unnecessary limiting: (212)

-5

faThe “unnecessary 11m1tation of a mlnd body d1v1ston“ hints at the
non-ex1stence of such.a d1v1s1on but does not negate 1t and Ornstein -

“does not elaborate.”. "}nternal self regu]ation" is-a term 0rnste1n uses'

e e e -



'd) what is meant hy the “worlds of mlnd and body "

L ’thls-t1me the .purpose is to 111ustrate the amb1gu1ty 1n 0rnste1n s

o and he descr}bes'the phenomenon as wthe control of phys1oTog1cal

- - 4—.,"

processes assoc1ated w1th the autonomous nervous system." He is ‘an

| advocate of se]f-regu]atwng techn1ques and c@mveys that they "gave

b1rth to the conCept of psychosomatic med1c1ne - a d1sc1p11ne whose

o very name 11nks the wor]ds of mind. and body" (212) At no time 1s the
| reader 1nformed about 0rnste1n s vers1on of a) the concept of self

.(e1ther intérnal or externa]), b)) 1ts reTatIonsh1p to phys1o1og1ca1

states c) who or what does the “contro]]1ng" or "regu]ating" and

\\ P ke ad
—— T T

when informing the reader about the'"recogn1t1on of"the

ph§s1oTog1ca1 bas1s of the dua] spec1a112at1ons of consciousness..@

(85) we are again not certa1n whether th1s means that phys1o1og1cal

~

processes are equated w1th consciousness.

o B

F1na11y, two passages used prev1ous]y, w111 aga1n be quoted

conceptua112at1ons L
"~ Our personal consc1ousness cannot. fully represent the external _
world...it must consist.of an extremely smal] ‘fraction of the
entire" “real1ty“ (33) N :
.and - ' - '
.. .Sense organs d1scard most of the input 1nformat1on reaching
us. The brain further limits input...our senses and nervous..

. system select by responding primarily to changes...we sort the o
N

input into categories that depend. on trans1tory needs, language,
" our h1story, oun expectations, "and our cultural biases (58- 59)

One 1nterpretation 1s that Ornste1n equates "persona] consc1ousness"‘

“with: "our senses and nervous sytem" and "we“ in their functiona]

"re]ationsh1p with the external world. ‘Another;1nterpretat10n matntains

'Vthe’common, every-day meaning“ot'the'three‘termsﬁ,?The'tirst'interpre-

*
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§' tat1on has a’ strong "mon1st“ f1avour, the second 15 considerably more

"dua11st1c we S
~ o
S1nce 0rnste1n does’ not take an exp11C1t posit1on on the top1c of'

the body-m1nd 1ssue, 1t is now the task” of the Writer of this.. thes1s to
ass1gn h1m such a place. Based on the general and pers1stent "theme,ﬁf'
.and “frame-of-m1nd" and in spite of lack of c]arity 1nfthe Psychology -~ -

of Consc1ousness, Ornste1n 1s herew1th c]ass1f1ed as a reluctant

| “mon1st" of the "emergent evolut1on1st“ var1ety. More often than not,

we W e o

_he seems to 1dent1f§ body With m1nd and he. persistent1y attempts to e

" establish the eMergent qua11t1es of. both, but espec1a1]y the cosmic,

modes of consciousness.

o L B
&

,“; ~"Thé'fow‘llov)i:ing chapter will consist of'an extensive review of the
research 11terature on brain hemlspher1c d1fferences in verbal and

spat1a1 ab1]1t1es.< This: is 1mportant since 0rnste1n (1972) 1nc1udes

y 5

both left-right hem1sphere and verbal spatial’ 1n h1s chart of

o d1chotom1es used for support of h1s concep* two modes of

consci ousnes S.
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PR BRAIN HEMISPHERIC DIFFERENCES IN VERBAL
" AND SPATIAL ABILITIES ' :

Introduction - .

"One of the most 1nterest1ng research f1nd1ngs
* 7. about the human: brain-is that its two
+ hemispheres function d1fferent1y in important
- ‘ways" (Wittrock, 1977, 89). @

.'Extens1ve ‘reviews of these f1nd1ngs (Bradshaw & Nett]eton, 1987%. -
‘Dimohd,‘JSZS, Furst, 1979 Gazzan1ga,‘1977 Ggschw1nd 1979 Krashen,‘y
11977; ‘Nebes, 1977, 1978; Restak, 1979; Weinstein, 1978) reveal that

- there is agreement about hemispheric spec1a11zat1on, but that no

- clarity about the character1zat1on of the asymmetry of functions ex1sts
The class1ca1 y1ew regardnng the specialized funct1ons of each
hemi sphere revolved around the importance of the qualities of the.
stimuli presented to the hem1spheres. The 1dea wWas that spec1a11zed
'-sk1115 necessary for the percept1on and cogn1t10n of<&3ngu1st1c
material be]onged in the domain of the left hem1sphere (LH). S1nce
these ski]]s are of'major<importance to human functioning, the'LH
rapidly ob€a1ned ‘the reputatron of be1ng the "maJor“ or “dominant"
hem1sphere By contrast, the right hemisphere (RH) was thought to be
act1ve pr1mar11y in visuo-spatial and, therefore, "m1nor" tasks
Through subsequent;research it became known that the LH,'1n

-addition_to_]jnguistic functions, was also cabab]e of performing

a1
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";ar1thmet1c and the RH demonstrated spec1a]1zat1on for mus1ca1 tasks.'

‘More recent]y, it has been found that the RH is engaged in certa1n
limited facets of ‘language and the LH, similarly, in 11m1ted aspects of i
non-linguistic (e.g. musjca1) functions.

_ It has been establiShed that a global relatidnShip'eRists between
the s1des of the human body and its bra1nhemispheres, the RH d1rects 4
with the. 1eft 51de of the body and the LH w1th.the r1ght side. Thus, -
.percept1ons in the left visual field (LVF) correspond with neuro]ogical

activities ‘in the RH wh11e a touch by the r1ght hand reg1sters in the
‘”LH (Dimond, 1978 Furst 1979; Gazzinga, 1973; Restak, 1979) It 1s .
~also Known that approx1mate1y 85- 95% of the popu]at1on is r1ght -handed,
-wh1ch.1s 1nd1cat1ve of s1nn1ar1ty in the bra1norgan1zat1on and
1atera1ization_of functions in the hemispheres. Non-righthanders, i}e.
‘1efthandens andvambtdeitrals,.disp]ay a rather complex picture in this
‘regard (BeaUmont,'1974; Dimond, 1978; Furst, 1979; Hicks &vKinsbourne,
N;1978; Levy, 1974-aft | | ’

" Gne of the best methods for the determination of speech'1atera1-\

| ization is the Wada Test, which involves the injection'of a barbitukate <{'
into a carotid artery, causing a transient'anesthesia oflthe,ipsi- |
]ateral'hemisbhere. Speech is assumed’td be ‘associated with that
 hemisphere in which the anesthesia causes'a temporary.loss»of speech
’abi]ity. A hbre,simple and certainly 1ess traumatic way for determin-
ing the speech ability of the hemisphere is through handedness. Iheb.v
speech hemisphere is usua]ly the one'contra1atera1,:h the hand most
frequently nsed for manipulation;

3



R 4.4 has‘been.estimated that'90799%.of thevrighthanders {Branch,
MiTner & Rasmussen, 1§64§ Levy, 1974; Restak, 1979; Wada t Rasmussen,
1960; iangwi]],-1960) and 50-70% of non-righthanders (Brahch et al,
1964§\Hecaend& Sauget, 1971; Restak, 1979- Wada & Rasmussen, 1960;
“Narrington & ﬁratt 1973) have .their speech funct1ons located in the

CLH. It can therefore be assumed that approx1mate1y 90% of the genera1

//’,oopulatlon is lateralized for 1anguage in the LH.

i A variety of methods with a very diverse body of subjects hasi

been used in the research of differences between bra1nhemispher1c'
func51ons. These methods inc]ude d1chot1c 1isten1ng, tachistoscopic
viewing, the use of e]ectrophys1o1og1ca1 measures and those of b]ood

flow in the cerebrum. Traditionally, the f1rst two of these methods

have been most frequent]y app11ed and a maJority of 1nformat1on has

“been obtained in related manner. |
chhotic'Jistening'ihyolves the moneural or binaural presentatjon S~
.of speech'and[or non-speech\sounds SUch as words, vowels, consonants,
music\;oitgral enyironmehtal and artificial hoises. In téchistoscooic
Viewihg,’Tanguage and/or‘non-1anguage stimult, e.g. sentences, words,
Tetters, shaoes, dots, faces and-lines,‘are presented'to either the h
left or right visoal field or to both simb]taneousiy. Ingenuohs
1nstrumentat1on a]]ows for ‘control over st1mu11 1nput to each v1sua
field, if so des1red In these dichot1c 11sten}ng and tach1stoscop1c .
viewing-eXper1ments the correct 1dentif1catnon of stimu11 and the

react1on time for overt responses are usua11y accepted as an inddication

of correspond1ngvhemyspheric act1v1ty. The responses ma§ be 1n the

-



form of verba]1zat1ons, po1nt1ng, the press1ng of a button or other g
‘modes of communication. ~ '
The measur1ng of alpha wave suppre551on is a major eTectrophy51o-
logical techn1que used in hemispheric research Alpha waves are
"synchronized wa\v! which appear in the EEG d(urmg' wakefulness and
which_indicate that the underlyingvbrain tissue is momehtariiy idling"
' (Furst, 1979 249). Thus, alpha wave suppreSsion-is an indication of
act1v1ty taking p]ace 1n the hemisphere under scrutiny; the greater the
suppression, the more active is the hemisphere
‘By 1ntroduc1ng a rad1oact1ve tracer 1n the cerebral b]ood
through 1nha1at1on or carotld artery injection, and fo]low1ng its

clearance from brain t1ssue, it is poss1b1e to measure the flow quan= '4

titatnve]y This, procedure produces a re11ab]e index of metabo]1c
neurona] act1v1ty and therefore prov1des the opportun1ty for a

. comparison of information process1ng activity in the cerebral cortex of

each’ hemisphere.

Nature of Subjects

13
v

2 .,v1d%gce for the differences in hem1spher1c funct.ions has

involve 1nd1v1du

gh the direct examination of clinical cases. These
: o&; .
‘treated by . surg1ca1 procedures, such as commissuro-

tomies, lobectqm1es and hem1spheﬁ@ttom1es performed to alleviate or

eradicate brain dysfunct1ons. The anesthesizing of patiehts with brain

lesions has also resulted in;Socumentation of relevant information.
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Commissurotomy. A commissurotomy consists of severing all direct

connections which.transmit information and coordinate activities
between the two brain hemispheres. Most jmportant]y, the corpus
~allosum which is a\connectjng cable of nervé“lpers.-is‘sectioned.

In 1960, Bogen used this procedure initially with great success
for the purpose of controiling the inter—hem%spherfc spread of eni1ep§y
(Razzaninga, i077)i;'§nb§equ9nt patients of Bogen completed an |
extensive psychn]ogica]{tast battery involving visual, tactile,
pvnprioceptiye, auditory and olfactory tasks. The test results
demonstrated dramatically that the normal hemisphere exchange of
information had been disrupted. The processing of information took

plare in the hemispherg;to which it was presented, but one hemisphere

did not know about the activities of the other, or, as Gazzaniga (1977)

phrased it, the processing occurred "outside the realm of awareness of

the nther half-cerebrum" (90-91).

One advantage of studie; with commiqsurdtomized patients ig that
hoth hemicpheres are availah1e‘f0f testing, each providing a
"perfectlv" matched control for the other. However, only a small
numbey of commissurotomized patients is availahle and due to the
historiec of their severe epilepsy, the extent of brain damage is not
alwave known. Also large intersubject variety is observed. Therefore
disadvantages as well as advant»nes are present with «urh patients as
subjects (Nebeg, 1978). |

Hemispherectomy and lobectomy. Hemispherectomy involves the
surgical removal of the entire cortex of one hemisphere (and frequently

onf erme "'ﬂw‘t'\’itica'l ticeue a]gn)‘ In some "nstanrag’ 3s in

45



lobectomies, only a section of the hemisphere is removed.

The first hemispherectomy on a human was performed in 1923 by
Dunbar. Early reportéiin;the literature dea]t with operative
techniques, and special studies of postopérétive functioning such as
auditory acuity, pain-pathQays and skin-temperatures. The operation is
performed when brain'damage, encephalitic disorders, malignant tumors,
atrdphy. head injuriés.and epilepéy requiring surgical removal of
affected tissue are apparent (Basser, 1962; Gott, 1973; Nebes, 1978).

One advantage of neurological and psycho]ogica] testing of
\hemispherectomized patients is that no doubts exist about which
hemi sphere is functjoning. This facilitates the investigation into the
1imitations of tha:.hemisphere's abi]ities'for its own fupctions'and
even for the ones normally carried out by the missing hemisphere.

Anesthesia. Anesthesizing most. frequently involves the injection
of 16% sodium amytal %nto the carotid artery ipsilateral to a brain
hemicphere .

Wada and Rassmussen (1960), report that commencing in 1948
epileptic patients were injected with the substance to investigate the
mechanicm of the spread of epileptic discharge between the brain
hemispheres. More recently, they used the anesthetic to discover the
area of speech presentation in patients, thus preventing possible
trauma to that area during the treatment of focal epilepsy. Subse-
guently, the procedire has been applied in a variety of clinical cases
involving disorders such as cerebral vascular diseases, hemiplegia andﬁ

atrophy. Apart from medico-diagnostic implications through this

technique, its modifications have heen used to study hemispheric

46
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’sﬁec1a1izat10ns of ‘memory, consciousness, affect, verbal functions, the
relationship between handedness and cerebral ddminance for speech,
visuo-spatial recognition, modes. of éognitive processing etc. (Branch
et .1, 19@4; Fedio & Weinberg, 1971; Gordop & Bogen, j974; Perria,
Rosadini & Ross, 1961; Serafetinides, 1965, 1966). |

_ One,of'the reasons for this technique to be useful is that both

'hemispheres can be anesthesized and studied in sequence, allowing for

intra-subject comparisons regarding hemispheric abilities, which is an

advantage. Disadvantages are that the validity of resu]ts‘can be
doubted in some cases of equiVocq] hemispheric 1ateralizat;on and that
a risk exists of puncturing the carotid artery.f'In addition, the state
of anesthesia persists fo; only 5-10 minutes} ;herefore, it is not
possible to administer an extensive -test battery during such a short
time period.

Practically -all "early" research studies (and a majority of
contemporary ones) on brain hemispheric fﬁnctions were conducted with
clinical cases as subjects. ,Recentjy, however, an increasing -amount ,of
research pertains to "normals" only (g.g. Arndt & Berger, 1978; Cotton,
Tzeng & Hardick, 1980; Demarest & Demarest, 1980; Eisert, 1979; Mills &
Roliman, 1980; Schwartz & Smith, 1980). Data obtained simultaneously
from cljnic$1 and ndrma] subjects also appeér more frequently in the
lJiterature (e.g. Bowers, & Thomas, 1978; Cremonini;nglRenzil&
Faglioni, 1980; Fennell, Satz, Van Den Abell, Gafﬁofti, Caltagirone &

Mice]i, 1978; Milner, 1978; Riege, Metter & Hanson, 1980).

LY
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Confoonding Variables

- ©

When reviewing the body of literature related to the functions of 
the brainhemispheres, one is struck by the enormity of available
information. During the last decade and a half, academic journals such

~as Brain and Lanquage, Brain and the Béhaviora] Scienées, Neuropsy-

éhologig and Cortex have been dévoted entirely to the publication of

L 4

neuropsychological research. Other journals, for instance Perqegtua]

and Motor Ski1ls and The Journa1 of Experimental Psychology, present an
increasing number of art1c1es similar in content. |

An outstanding feature of research on cerebral functlons is its
complexity, resuTting from the complexity of the human "brain and human
behaviour. The ultimate goal of neuropsycholog{sts is toAunréve1 the
complexities and\to establish the existence of clear é;a direct cause-
effect re]atiénships between cerebral activities an& human behaviours.
However, contemporary researchers g}evrestricted in their‘éfforts by
the staté of technological advancement and by ethical considerations.
Thus, it is necessary to employ methods that include difficult to
control variables. fhe nature of the more salient and %nfluential of
these variables will be discussed presently in order to point out ‘some

of the causes of inhconsistencies and contrad1ct1ons reported in the

literature.

In addition to the specific drawbacks previously meﬁtioned in
some of the approéches inyo]ying clinical cases, more general disadvan-
téges are also abparent. In ;His context, Caplan (1981) points out

that the establishing of functional loci in the cerebrum on the basis‘
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of def1c1t analysis is rife w1th difficulties of practlcal emp1r1ca1
and theoret1ca1 nature. ' For 1nstance, in re]at1on to 1anguage sk1lls,

thesé d1fficu1t1es 1nc1ude the existing criteria in linguistics and
psycholinguistics for mode]s of normative functfqning and "emp1r1ca1
considerations (which) suggest that the effects of lesions cannot )
.ment1re1y be subsumed under the rubric of a functional deficit analys1s
~ (Caplan, 1981, 138).

It must be recognized that patients are subjects who function
with a cortex that, in some form, has,beenutraumatized~or interfered
with. It cannot be assumed that findings from such people can be
generalized to the populatibn at 1arge, since the overall effect bn
brain functioning created by the d1sease in-one part of the brain is
not known. The.weakness inherent in draw1ng conclus1ons about the
"normal® through the_gnvest1gat1on of the "abnormal" becomes even ‘more

_evident when it is realized that the patients are quite~disparate‘in,
"t.inte11igence, education and motivation.
Similarity in treatments does not provide sufficient]y.VaIid

Al

~ reasons for the grouping together of subjects as a truly representatiYe
or homogeneous sample.l In view d} the.plasticity of functions in the
developing hemispheres, the age of a hemispherectormized patient at
time of testing in relation to-h{s stage of deve]opment when the
hemfsphereetomy took plece; is relevant. For instance, it can be
,questioned whether a 50 yeer old individual, whose right hemisphere was
removed at age three,_should be grouped (for testing purposes) with a

25 year old who suffered from identical surgica1 inference only ane

year previously.”



,"‘

Simi]arly,‘for~a valid comparison between right and left lesioned

pat1ents, the sever1ty and 1ocat1on of the lesions (contralatera]]y)

_and the age of the patient at the time of 1nJury wou]d have to be

identical, which is an obv1ous 1mposs1b111ty. *

Such subject related factors are- of\1mportance when it 1s

> realized that results based on small’ samp]es (frequently less than 10 .

subjects) or on case studies with one individual without controls, are
commonly encountered in the literature.
In contrast to the- assessment of clinical cases which are based

on direct interference at th& cortical level, inferences»about the
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normal subject are madefindirectly.. Since control for interhemispheric.

transmission is not possibTe,‘it is in the case of the intact brain

more diff1cult to estab]1sh whether the performance on-.a part1cu1ar

task canxbe re]ated to the act1v1t1es by one spec1f1c hem1sphere !

o

,'Moreover, “the possible suppress1on of a spec1fic, but limited sk111 of

one hemisphere by its counterpar who possesses the skill in abundance,

is worthy of consideration also™®n a similar vein, discrepancies

between the results obtained'from c]inica1 and normal subjects cou]d’be
caused by the tendency of one hem1sphere to "take over“ when the other
s1de is 1nJured or no 1onger present. Compar1sons with normals
sometlme after the trauma, m1ght result in d1storted ¥nformation.

Thus it becomes clear that stud1es.of clinical ‘cases are "a
usefui‘but limited way to discover how the normal brain‘works“J(Restak,
. 1979,_]72); for a ba]anced picture of differences in brain hemispnenic

~

functions both sources of information, clinical and normal cases, are

’



needed wht]e it must_oe rea]ized‘that all‘éaSes present,addantages and -
disadvantages. | v | . : | .

. Other confounding variables related to the nature.of the §uojects
can beethe cause of oontradictory results in research. For'instance,
uncerta1nty about the brain organ1zat1on and 1aterallzat1on of the'
subJects because of the handedness and re]ated to that, the history of
handedness in their families may be a factor. It is also becom1ng |
evident that males and tenaies differ with respect to 1ateralization of
functione (McClone, 1980); therefore the'sex‘of the subject appearé to
‘ekert.influence'on test performances; Although in surveying the
literatore one»detects an increase in contro1~for suoh'yariableé, it
voccurs in‘on1y a mjnority of studies. FBradshaw (1980) discusses the

.importance of subject selection specifically in relation to RH language

"skilis; however, it is thought here that his comments are valid for all.

research in brain hemispheric funct1ons.. o 3

The exact extent of a RH contr1but1on to 11ngulst1c functions can
‘in the future be easily mapped if care is taken in the selection
of ‘'subject groups (which should be balanced or controlled for
such factors as. sex,. strength and family history of .handedness)

_and” the employment of adequate numbers....Otherwise, confusion
and conf11ct1ng data w111 cont1nue to appear (182 183)

Another caise of éonflicting?data invo]ves the SiMbitaneoda'and
sequent1a1 presentat1on of st1mu11, with test1ng for 1dent1f1cat1on
afterwards durlng d1chot1c listen1ng and tach1stoscop1c v1ew1ng In
contrast to presentat1ons 51mu1taneously to both eyes (or ears), the

apresentat1on of st1mul1 1n squence to one and then the other eye (or
' ear) engages subJects in perceptual tasks with an- inherént memory

component. .The~1dent1f1cat1on of that component as right or left

51
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. Jf hem1spher1c 1n nature may not’ be poss1b]e and m1saudgment of RH and LH

ab111t1es is the consequence. The follow1ng 111ustrat1on w111

- clarify. Test1ng for RH verbal 1dentif1cat1on ab1]1t1es through

presentation to the 1eft ear of the word “sheep“ may. evoke an RH'
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"1mage“ of a sheep. If that 1mage is encoded 1n memory it may become a

fac111tat1ng factor 1n,the 1dent1f1cat10n task wh1ch takes place after

' the r1ght ear has also been presented with the word ‘“sheep." The
"1mag1ng" ass1stance would presumably not be ava11ab1e to the LH (r1ght
 ear) s1nce 1t does not v1sua]1ze. A reversa] 1n order of presentation,
right ear before 1eft ear, would prov1de the RH w1th less t1me for
v1sua1 encod1ng and the results of the 1dent1ficat1on tasks cou]d

| d1ffer substant\a]]y. Thus, the - order of presentat1on is of . 1mportance.

L1kew1se, durlng tach1stoscop1c v1ew1ng of a verba]]y encodab1e

N p1cture presented to the LH, the 1dent1f1cat10n task may demonstrate
verba] rather than v1sua1 ab11“t1es (and poss 1¥ both) of that
hemisphere depend)ng.on the order of presentat1on of the stimulus to
the'eyes; By contrast,j{dentification“by the RH would not be~expected
to be infiuenced by verba1‘encodabiiity. It s ObV1OUS that the ‘memory
component plays a role~1n sequent1a1 brnsentat1ons and that 1t is a '
.»poss1b1e cause for 1ncons1stent resu1ts. Bes1des, cpmpar1son of data

| resu1t1ng from sequent1a1 and s1mu1taneous presentat1ons of even

“identical stimuli are 1nva1vd= since a memory component cannot bg

o expected to be of 1nf]uence in s]multaneogs presentatIons requ1rtng:

immediate identification. 4s will be noted in the following review

: some_researchers'deal extensively with aspects of this issUezibut a

vast majority does not-take it suffieient]y’fnto.account.

.



It is noted here that a proposa] for the existence of d1ffer1ng
\

modes of con!éiousness, wh1ch 1s partially based on research 11terature
in cogﬂ‘%ﬁd&~funct10ns* shou1d inc]ude the d1scuSS1on of confound1ng :

,var1ab1es 1nvo1ved 1n methodo]ogy and the nature of subJects. 0rnste1n

" (1972) has negkected to’ do so. ‘

The fﬁosmérrsive ‘tnformatlon ‘about differences_m hemspheric

. S ;Sﬁb .
_performances has beenigpta1ned in the areas of cear1tte?,L ﬁﬁtqnl§°3""

11ngu1st1c Sk1115 and ViSUOvspatﬂbk perceptiona\ Fol]owing;t '“reyiewi.}
‘ ‘_ . ) N .
of stud1es w1th c11n1ca1 and norma] subJects selected from ‘the*enormous

.body perta1n1ng to these top1cs. Theor1es about cogn1t1ve proceSSIng
: _ e

mechpn1sms will be d1scussed extens1ve1y ‘ﬁﬁn they are presented ‘as’ a’

3

part ‘of 0rnste1n s ‘modes of consciousness )n Chapter V.

" Linguistic Skills '
- : . o 0 R -

- . - o D qy \\‘. |

.Commlssurotomy

»

Expressive language. Gazzanlga and Sperry and several other " ‘A

researchers have c]ear]y demonstrated in the1r now. famous, stud1es a
N
-~ with pat1ents that words or objects, v1sua11y or hapt1ca11y presented ”fgf;

to the LH are 1dentif1ed w1thout d1ff1cu1ty. (Bogen, 1969 Gazzan1ga,-
ﬁ:1973 Gazzan1ga, Bogen & §perny¢a1962 Gazzap1ga & Sperry, 1967 Sperry -
& Gazzan1ga, 1967) Nebes (}978} observes ‘that “when using input '
restr1cted to the Ieft hem1sphere, the verba] capac1t1es demonstrated
are roughly equ1va]ent to those e11cited from the whole subject under

conventional testing" (102):-

‘v



The early reports by Gazzaniga and Sperry described also how
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commissurotomized patients were not capable_of naming words and objects ’

presented to the LVF.or felt by~the>1eft.hand. Suchuresults_1ed .
_gfs;hwind (1968-3,b) "to refer. to the RH as' being "word-b1ind" or.
“"word-deaf ." However, subsequent findings have—demonstrated actual,'
although limited, verbal output by the RH (Butler & Norsell, 1968;

: 'Gazzanfga, 1970; Gazzaniga & Hi]yard 1971; Milner & Taylor, 1970; Teng

_ _& Sperry, 1973) These resu]ts have been 1nterpretéﬁ in the context of

-
hem1spher1c ﬁcross cueing," that is in th1s 1nstance, the nonverbﬁ]

signalling by the LH (e.g. by means of facia] movements, body t11t or
other peripheral cues) to the RH when to respond The "cross-cue1ng
phenomenon ‘makes the accurate measur1ng of RH 11ngu1st1c abilities
problematic (Nebes, 1978; Sear1eman, 1977) ' .

Another form of RH~expre551ve Janguage by commissurotomﬁzed
subjects was shown in the spe111ng of simple words through the tactual
manipu]at1on of groups of letters with the left hand (Gazzan1ga, 1970;
-Gordon, 1980- b “Levy, Nebes & Sperry, 1971; Nebes, 1974)

i_ C;kprehenslve 1anguage. Proof .of 1anguage comprehens1on by the

LH was obta1ned by GAZZan1ga and Sperry in the fo]]owing manner. Items

) named or descr1bed to patients were retr1eved by them with their r1ght
| hand and wr1tten commands presented to the right v1sua1 f1e1d (RVF)

were easily. followed. These researchers found the LH-capable of .common

»

'calculat1ons add1ng, subtracting, d1v1d1ng and mu]tip1y1ng. Consis-'
- .

tently similar resu]ts have. been obtained since the early studies and

‘they were orce more confirmed through Zaidel's (1979) adm1nistration of -

the I1linois Test of Psycho]inguistic Abilities to complete]y and

-
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péftia]]y'commissurotomiied patignts. A generally superior (although

-8

at timés'éfkatic) LH performance'was demonstrated. o -

« The ab1l1t1es in comprehens1ve 1anguage of the RH in comm1ssuro-

s

o tom1zed pat1ents appear to be Tess: 11m]ted than "the express1ve ones."
For 1nstance, Gazzaniga and Sperry found a RH ability to understand
nouns and names .of objects when these were.presentediin-thé.LVF.
Gazzaniga and Hilyard (1971) showed ihat the_ﬁH.cannot distinguish the
active from the passive forﬁ,‘the.present'frOm the futyre tense and the -«
,Singular.from the plural, qithough,it_was su;cesSfu] in.distinguighing |
.ﬁoéif%ve#ffom negative'statehents. aniradictory reéd1}s have been .
}eported by Z@idél (1973), for he demonstrated thg RH to be gapab]e of
comprehendiné syntactical COngfruétion, a variety- of sentential trans-
fOrmations.and some séhantica]]y abstract references.

D1chot1c 11sten1ng studies are d1ff1cu1t to assess in comm1ssuro-
tom1zed patients due to Lgft ear 1nput suppress1on, dur1ng simultaneous
presentation ofvstnmu11. Neverthe]ess, RH comprehension of spoken

'commands'ﬁas been reported repeated1y>(Gordon, 1973; Gdrdon, 19éb-b;
Mi]nér Tay]or @‘Sperry, 1968' Nebes,v1974) Paifs of words sugh as
"doggey-hor'sey" were processed without great d1ff1cu1ty, as a result of .
;left ear input, but the same mode d1d not produce the report1ng of
consonant-vowe1 pairs (Gazzaniga, R1sse, Springer, Clark & Wilson, , .
1975; Springer)& Gazzaniga, 1975). 'Pairs of complete words have a-more’
§1ob¢1 (holistic) meaﬁing than the éombination of a few-letters, which
‘might explain the RH pgrfofmance on these tésks.u‘ |
In summary, infonmat{oﬁ from.studies with commfssufotomized

 patients indicates that the: LH is-capable of unimpeded comprehensive
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and express1ve 1anguage funct1ons, while' the RH has a huch greater
,potent1a1 for comprehens1ve than expressive 1anguage The RH is

inferior to the LH in both aspects of ]1nguwst1c skllls.

Hemispherectomy and lobectomy '

Expressive languageé. Studies invo]ving unilateral lesiong, -

lobectomies and hem1spherectom1es generally show that speech losses are
much more frequéntly due to 1eft side Tnjuries than to those in the RH

(Gott, J973; Russell & Esblr,_1961). 'Interest1ng1y, r1ght hem1spherec-
tomies.do interfere with singino (Smith, l?69). L '

‘Lesions in Broca‘s area result'in a form 9f aphasia characterized
by laboured; poorly articuTated and grammatically inappropriate verbal
outputhand comparab]y disordered written language. This area is
tocated in ‘the left frontal lobe of the cortex and was named after its
discoverer, the 19thicentury French neurologist, Paul Broca;- |
Disturbances, simi]ar to Broca‘s aphasia have been obtained through
Teft hem1spherectom1es (Crockett & Estr1dge, 1951; Hif]er, 1954).

In 1874 the German neurologist Car] "Wernicke 1dent1f1ed a form of -
aphasia caused by damage to the left tempora] 1obe of ¥the. cortex
(Nern1cke s area). In 1nstances of such damage the express1on of bgth'
wr1tten and ora1 1anguage suffers greatly, it frequently 1nc1udes
nonsens1ca] syllables and words and general]y conta1ns little meaning
(Geschwmd 1979; Teyler, 1977). '_

The effects of temporal 1obe damage on, aud1tory perception have
been we1] documented by K1mura (1961 a).’ The-r1ght-earaadvantage in
terms of accuracy, as it is t¥p1ca]1y obseryed-with righthanded
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subjects, has been. interpreted as reflecting the specialization of the
LH for speech orocessing as well as the suoerioiity of contralateral

A}

ovér ipsilateral ear-cortex connections. ‘ _ s
Some RH residual qbi]ities in the form of automa;ic phrases,
eipletives énd 1imited propos;tionai speech were demonstraﬁed in later
research (Gott, 1973; Smith, 1966; Zaidel, 1973). Writing is usually )
1mpairéd in. the case of left hgmigphenic lesions (Boller, 1%68; ‘ |
Rossing, 1975; Smitn, 1966). Simernitskaya (1974) noticed this mostly '
for the conscious and organ%zed‘aspects of nriting, but not for
automatic forms. ) .
Singing, as a form of speecn, seems to be least interfered®with .
by left hemi spherectomies (Gott, 1973; Smith '& Bur"k1and 1967). It hqs ~
:frequently been- demonstrated that, in compar1son to ordinary speech,
verbal_express1on through s1ng1ng‘1s superior. Such observations are
in all 11ke11hood related to those-of the RH specia]ization in musical
[ab111ty (Bogen & Gowdon, 1971 Gordon, 1973; K1mura, 1964). Interest-
ing in thws cont are Ross and Market-Marsel's (1979) arguments
"given to support the 1dea that the right or 'minor’ hem1spheré has a
dominant rolg in modulatjng the affect1ve components of speech® (144),
as a resgggéogéa study with patients with lesions in the RH.

CgmgfehenSive language. The importance of the role of the LH in

the comppeheﬁhion of ‘language ts suggested by information obtained from
. studies #nvdblving left sided lesions and lobectomies. For instance,
patients of Milner (T960:-1964' 1967) ‘who sufféfed from 1esion§ in the
left tempora] lobe, or. were the rec1p1ent of a lobectomy of th1s area,

experienced 1mpa1rment in the learning and retention of both aura11y
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and_visually presented verbal material. The reca]1 of short prbsg
passages, consonant trigrams and~fecurring digit strings, a§ well as
the performance on paired associate learning tagks was séverly
disturbed. - ' ,

Wilkins and.Moscovitch (1978) found the verbal,'bbt not the

d pictorial, componeﬁt of semantic memory ;Q be impaired fo]]owiﬁg 1o ft

tempgra) lobectomy. Gainotti et al (1978):demonstrated how aven
visuo-spatial'mehory and recogﬁition became non-functional due to an
inability in verbal coding caused by leff hemisphe}ic 1esioﬁsQ -

Left sidgd hemi spherectomies result En relative]y less (but still
severe) impairmepts when compared w}}h lesions and lobectomies. A
reason might be that the RH is forced tb "take over" as ma@&?\énguaﬂﬁ
functions as poséiblé after sﬁéh an operatiﬁn. wFor-example, Smit"
(1969) obtained practically equal LH and RH scores on the Peabody
Picturé Vocabulary Test when adminictered to left'and right hemis-
phe?ectpmized patients respactively. The test examines comprehensior
ofngnd§ﬁidually and orally presented worde.  Verbal directions were
followed by Gott’s (1973) patient and the same subject demonstrated
phonemic discrimination, an understanding of prepositions related to
location (excpp; left and right) and various syntactical propositions
Under<tanding diminisﬁed greatly when sentencé;~wece,4§6§f§ﬁth many
velated elements (7aidel, 1973). Rossing's (1975) hemi spherectomized
patient cou'd, upon verbal command, designate numheyc and letterc an
match these with written w0rd<.. €’

Data from right hemispheric lesions or lobectomirs are sp~ -~

hut arcy Yoo ome ¢ ny"’an, +n "hp NI i f’)m("?ho"':i\/p ""‘Ollaﬂ"
SC mp ce
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skills. For instance, Eisensohn (1962) reported that patients with
unilateral RH damage performed poorer on the sentence completion

subtest from the Stanford Rinet Intelligence Scale than a group of

normals. Critchley (1962) svggested that such PH damage may cause an
inability to 4o creative literary work, hesitation in finding "right”
words and difficulty with articnlation Thece syggestions were
partially confivmed by Marcia, Hécaer, Nuhnic and Angelerques (1965)
who found disorder< nf articulation, syntactic transformation and
sentence production in cases of RH lesions and lobectomies. Hécaen and

Mareie (1074) related dicovders of reading, writing and calculation to

-

spatial factors involved in these verbal skills, a finding supported by

River s and love (19890) who<e data indicated that'the‘minor hemispheres
lesinns (as compared to thnse of the major hemisph%re5 "appeared to
produce verbal diffe en oc tHat reflected defects associated with the
special contribyti v - * the P in higher level visual information .
nvosencing” (19),

Howrver. «ome studies of patients with right sided braindamage
veinforce the importance of the role of the LH in linguistic skills
fev instanra  cybjects with right temporal lebe lesions performed
normally in hoth immediate and delayed recall of abstract paired-
acenciates (Jones-Gotman & Milner, 1978) and others with similar damage
were ahle to djscriminate between words recgl]ed from a list presented
previgusly (Reige et al. '980). Finally, the results of a study by
Wapner . Hambv and Gardner (1981) suggested 3 RH difficulty in the
utilizing nf a3 =urronrding context when linguistic messages are

Accenend asin Qo w1 situat inns, The LH did not encounter such
B
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difficulties, possibly because of the abstract characteristics of
stimuli. Studies with normals have suggested that aspect to be of
influence on RH and LH performances.

Similar to the results from studies with commissurotomized

patients, it is indicated through individuals suffering from unilateral

lesions,lobectomies and hemispherectomies that the LH is‘capable of

comprehensive and expressive language functions. The RH of such

patients demonstrated some minor ability for comprehensive language and

a capacity for limited expressive language through singing; possibly
due to the association with musical abilities which are also located in

the RH.

Anesthesia

Expressive languégé. Studies of left hemispheric anesthesia have

usually revealed a compleie 1oss'of spéech (Gordon and Bogen, 1974;
Sérafétinides, 1965; Wada & Rasmussen, 1960). Right eér,advaﬁtages in
dichotic listeniﬁg tasks have also been related to LH specialization
for expressive language as determined by sodium amyEai testing (Kimura,
1961-b).

Comprehensive language. Following left sided anesthesia aurally

learned verbal and numerical material frequently becomes impaired
(Serafetinides, 1966); disruptions in the naming of objeets and

mnemonic responses, transient dysphasia and deficits in short term

/

verbal memory were apparent (Fedio & Weinburg, 1971) and not only
disordered speech, but also an {nabi1ity te understénd examiners’

instrurtions was obvious (Perria, Rossi & Rosadini, 1961). Only minor

60



RSP rt————

61

)
1nd1cat1ons of language comprehension in the RH have been obtained

after left sided anesthesia (Branch et a1 1964 Kinsbourne, 1971
Terzian, 1964). These data from stud1es with anesthe51zed subJects

confirm the greater 1mportance of the LH in both express1ve and
comprehens1ve 1angugge ski]ls, when compared to the RH.

_ Thus, the studies of clinical cases indicate that the LH is quite
capable of normal expressive and comprehensive language, while the RH,
although probably mute, is certainly not uncomprehending. There

appears to be a RH deficit in phonemic analysis, syntax and articula-

tion. The lexicon of the RH is probably imaginal, associative and

connotative rather than phonological, denotative and precise (Zaidel,

1978).

Normals ) | "’ ?

. .The information'obtained_through studies of linguistic 5:1115
with normals will be reyiewed primarily in the context of dichotic
fistening and tachistosoopic viewing, since these are the two majgr
research methods involved. 'Additiona], but Aess extensive matefia]
from electrophysiologicai and'ce}ebrel blood flow studies will also be
presented.' o o (:5

[}

Dichotic listening

'Expressiye lanquage. The presence of expressive'language is-
difficult to demonstrete in dichotic listening tasks. However, the
originator and developer of the technique (Kimura, 1961-b, 1967)

demonstrated LH superiority in verbal responses-measuring accuracy and
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reaction time. Auditory tracking teéhniﬁues deve]oped_by Sussman
(1971) and Sussman and MécNei]age (1975) have provided indirect
indications that the usual right ear advantage in verbal tasks may'be
due to greater LH fuﬁctiqna] control of motor pathways in speech
production, rather than to structural advantages. This is of
imporfance, since it is known that motor pathways for 'speech production
are present Pi]atera]ly (Gazzaniga, 1970) and therefore, in cases of
left sided lesions, lobectomies and hemispherectdmies, the RH may be
able to master the functional control skills needed qu speech
production. | 4 ‘ ' 3

It has been consistently reported that the RH b;rticipates in
expressive language through intonation and pitch processing (Blumstein
& Cooper, 1974; Van Lancker, 1975; Zurif, 1974).

Comprehensive lanquage. A right ear (LH) advantage for general

language perception has been demonstrated through a number of studies
with various stimuli. For example, such results were obtained by
Kg?ura (1961-b) and Nachson (1978) with digits, by Dirks (1964) and
Lazarus-Mainka and Lazarus (1978) with words in general and‘by Curry
(1967) with meaningful and nohsense words. Other studies showed such
an advantage when words were interfered with by artificially.produced
noise (Young & E11is, 1980) and when dig{fs hadlto compete with tones
(Teng, 1980).

This right ear advantage is not merely the result of LH speciali-
zation for levels of audition or genéré] attention, since melodies
(Kimura, 1964), sonar.signals (Chaney & Webster, 1966) and environ-

mental sounds (Curry, 1967) were better perceived by the left ear.
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Kimura (1967) noted also that familiarity with the presented material,
was not a cr1t1ca1 factor. o

) Studies concerned specifically with speech perception, provide a
picture of LH and RH participation._ The following wil1‘c1arify. ~Right
ear (LH) dominance is indicated in specific decoding and restructuring
of speech sounds that are'strong1y encoded (Darwin, 1971; Liberman,
Cooper;'Shankweiler, Studdert-Kennedy?'1967).' Some os\these sounds are
stopconsonants (Shankweiler & gtuddert-Kennedy,~1967), consonant- "
contrasting syl]ables (Studdert-Kennedy & Shankwei1Er, 1970), or 1iquio
consonants (éutting, 1972). In addition, Klatzky and Atkinson (1971}
obtained LH dom%nance on the kind of tasks which depend on detecting
phonetic similarities or identities. .

No LH dominance nas}been found in the processing of voweTEﬂi.A
consonant syllables (Studdert-Kennedy & Shankweiler, 19?0), vonels » -
"without language e;oectation (Spellacy & B]ums€ein, 1970), or
semi-vowels (Haggard, 1971) while RH participation in the processing of
fricatives has also been apparent (Cutting, 1974; Da:nin, 1971).
Furthermore, the ana]ys1s of o;nera1 acoustic parameters, as measured
by neural responses (wood Gof? & Day, 1971) and of acoustic charige in
syllables (Schwartz & Ta11a], 1980), the perception of pitch and
loudness in speech (Nachson, 1978) and of the melodic structore.of
sentences (Dwyer ond Rinn, 1981), have been shown to be within the
capabilities of -the RH as well. Data obtained from these studies in
speech perceotion suggest‘a RH abiTity';o extract global meanings from

sounds related to acoustics, rather than a speoific meaning through



analysis and decoding of sound combinations. The LH'iééms tO-Qg
capahle of performing both forﬁs of language skills. '

A right ear advantage is'suggested‘fo; other linguistic
functions. For instance, the grammatic structure of sentences is
ana1yzéd by the LH (Zurif & Sait, 1969), as is the s;mantic system, ao
1nd1cated by supeFlority in tpe recogn1t1on of abstract but not of
concrete nouns (McFar]and McFar]and Ba1n & Ashton, 1978) Some
linguistic variab]es;differ only in tone, as in certain non-English
languages when the pitch of a word cﬁanges its meaning. Dichotic
presentation of such variati@ns results again in superior right ear
processing (Van Lancker & Fromgim, 1973). “

Io summary , it can be stated that the usua] raght ear advantage
.

in dicQ?t1c 11sten1ng is genera]]y 1nterpreted as being 1nd1cat1ve of

LH dominance in language skills. However, it seems clear that such an
interpretationVisvéomp]icated by the multjdimehsiona] néture of |
linguistic information. fhé right hemisphere is obviouéiy more cépab]e
of comprehensive than of expressive language as‘measured by»dich0t1é~
listening tasks. However, thgse tasks are not‘always sﬁ¥ficien£]y

: :

< discriminatory because of the previously mentioned difficulties

involved in the sequential and simultaneous presentation of stimuli.

Tachistoscopic viewing

A body of literature presenting compléx studies and resuTts‘of

" tachistoscopic viewing is available. SuBsequent to the presentation to

both visual fields of material coded in language, response accuracy

-
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and/or reaction time-are usual]y'measured and both, inter and jntraf

hemispheric indices are analyzed. A review follows .

Regponse accuracy. A right visual field (RVF) advantage was

obtained in general word recogn1t1on ability by McKeever and Hu]lng _
(1970, 1971) and Cohen-Leehey and Cahn (1979). The McKeever and Hdﬂ1ng
(1970, 1971) results support the hypothesis that words projected to the
RH traverse a 1ess efficient route, or longer neural pathway, to the
1anguage centers of the LH. Large RVF superiorities were fou‘d in the
nam1ng of-nouns and consonant- vael-consonant nonwords and s1m11ar, but
smaller, differences resulted from the naming of line drawlngs and
,picturable nouns'(Young,_Bion & E]]is,‘1980). The latter result is
p0551b1y due to the visuo-spatial aspects of the .stimuli, a]low1ng for

more RH. (LVF) involvement.
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' An.impqgﬁaht finding has been that the visual hemifield asymmetry ..

for word recognition is inf]uenced by the type. of words shown, but
there.does not appeah to be congrdency in he]ated research hesu1ts.

For instance, E11is and Shepherd (19743, fodnd that abstract and
concrete nouns are better recOgni;ed in the RVF "than in the LVF. Hines
(1976) -and Day (1977) obtained sueh results for abstract nouns only, -
while Hines (1977) also concluded that the LVF can recognize high
frequency ‘concrete nouns 1ndependent1y from the RVF. Leiber (1976),
Axelrod Haryadi and Leiber (1977) and Bradshaw and Tay]or (1979)
demonstrated.cons1stent RVF superiority with a variety oflwords of -

" either high:or low frequency, although it must be noted that the latter
study was with sinistrals and the laterialization of langyage.ski1ls in

suthisubjects is not entirely clear. The Leiber (1976) study did not



produce v1sua1 f1e1d d1fferences in pronounceable and unpronounceab]e
.nonwords, wh1ch led the author to conc1ude that “mean1ng 1s a more |
sa11ent parameter of wordness than pronounceab111ty" (443). |

Other studies 1nd1cate also that the type of visual 1nput is of
1nf1uence on hem1fie1d recognition. - For 1nstance, K1mura (1966) ‘
'suggested that the 1eft posterior part of the brawn plays an: important‘
role-in the 1dent1f1catron of verba]-conceptua] forms, since 1dent1f1-,
cation. of letters was more accurate in the RVF -while performance on
" the enumeration of non a]phabettta1 stimuli was better when these
_.appear in the LVF.

In reTation to the type of words presented, 1ntrahem1spheric
fino1ngs tend to be inconsistent. In th1s context the RVF has shown
to recogn1ze fam111ar (Hines, 1976) or regu]ar (Day, 1977) abst’th
nouns better than similar concrete ones, but no such.result was_
.obtained by E11is and Shepherd (1974) who reported no differences
between the two kinds of nouns. The 1atter did find better»concrete
‘than abstract noun recognitjon ﬁn'the LVF; however, the result eou1d
not be rep]itated bj-Ornstetn‘andfMeighan.(1976). Marshall (1973)
found the LVF to recpgnizefhigh trequency neuns better'than Tow ones.
The Tnfonmation'provided by.thetreSponse accuracy studies is clearly -
;nconsistent and difficult.to interpret ‘unless one is'fu11y aware of
Athe research methodolog1es in relat1on to e.q. the manner of presenta-
tion (sequent1a1 VS. 51mu]taneous) of stimuli. However that’ factor 1s
rarely taken into consideration.by the researchers and therefore seldom
reported. Combining the resutts.of-interand intra-hemispheric_studies,
it appears valid to suggest. (at most) that the RH is capable of

-
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proce551ng concrete, 1mageabie, high frequency nouns, while the LH in

addition to that skill processes abstract nouns w1th 1ow frequency. .

. Reaction time. Reaction time studies have also produced

"incOnsistent outcomes as the follow1ng'w11] illustrate. Day (1977)
compared abstract and concrete nouns in lexicaiydecision (i.e. word vs.
‘non-word) tasks. Hegiound'the RVFland.LVF to be equally efficient at

the recognition of concrete nouns,'but'a RVF advantage in the case of.. -

abstract nouns. In addition, the LVF was able to detect the relation- '

ship between the concrete nouns and the’ superordinate categories they
belong to; however, a RVF superiority was demonstrated in the detection
,of such re]ationships for abstract nouns. Day’ s conc1u51on was. that
the concrete nouns can be‘;rocessed equal]y well by either hemisphere,,
but that information about abstract ‘words must be transferred to the
left for analysis. : . \
Day's (1977) study has been criticized on the basis of methodo-
logy (choice of subJects, set of abstract words) and the resu]ts of
¢_51m1]ar'StUdTES have produced contradictory’resuits. Gross (1972) had
fourd, prior to Day: a'strong ROF superiority following LVF and RVF
presentation of concrete, also to be Categorized ‘nouns and Bradshaw
and Gates (1978 experiment 3) obtained 51m11ar RVF advantage for all -
four classes of words created from the dimenSIOns high vs. 1ow ‘and
abstractness vs. concreteness. In another Texical dec1sion task
Leiber (1976) and Bradshaw and Gates (1978, experiment 1) found RVF
superiority for both high and low frequency items. Contrary to Day's

conclusions, these.data are indicative of genera] LH superiority in

proce551ng regardless of the nature of the word.
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Other reaction time studies are relevant to the issue. Ipn one of

these, - the responsiveness of the RH to syntactic class was neasured

~ (Koff &'Riederer, 1981). Subjects were presented with four word

- classes, i.e. pure- nouns, verb-derived nouns, category ambiguous words

.and adJect1ves. These word classes were recognized at the same rate

within the LVF, but much faster in the RVF than in the LVF, 1nd1cat1ng

'greater LH ability. In another study, fam1}1ar numbers, Goth1c 11ke

numbers, b1nary numbers in the form of dots rather than digits, and
symbo]s from the Digit Symbo] subtest of the wechs1er Adult Intelli-
gence Sca]e were stimuli presented by Gordon and Carmon (1976). The -
novel, 1 e. b1nara1, symbols were 1n1t1a1{y recogn1zed at a faster rate\
in the LVF, but the RVF became progress1ve1y more prominent in th1s

act1v1ty. Such a sh1ft did not take place for fam111ar numbers, for

-dominance was cons1stent 1n_the RVF. The results»have-been interpreted

in terms of the greater recognition and verbal coding ab111ty of the RH

I

‘and LH respect1ve1y.\

Finally, since the resuits of studies with commissurotomized
patients demonstrate much greater RH 1anguage sk111$ than those with
normal subJects, Moscovitch (1972, 1976) has suggested as a
consequence of his. react1on time stud1es, that interhemispheric

pathways may a]Jow the LH to suppress RH 1anguage abilities. This view

has been strongly supp rted by Searleman (1977) The resu1ts of

reaction t1me stud1es are only part1a11y congruent to those suggested

by the response accuracy studies. There is less support for a RH

ability in the processing of concrete high frequency nouns, but
. . ~
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agreement about the LH'processing abilities of all forms of linguistic

items. . -

E]ectrophysio]bgicg] and cerebral blood flow ihdices o

Indices of alpha wave asymmetry are used in support of data from
d1chot1c hstemng and tachistoscomc viewing tasks. Greater qeft
alpha wave suppression (and therefore LH act1v1ty) has been jured
during the following 1anguage act1v1t1es a) verbal reasonin rgan,
McDonald &'MacDenald 1971) b) the writing of a letter (Ga11n & |
Ornstein, 1972); c) the reporting of words in ascending fonm of
comp]exityv(McKee, Humﬂhrey & McAdam, 1973); d) the presentation of
WOrdsiand arth%metic tasks (Doyle, Ornstein &'Ealie,-1974; Osborne &
Ga1e, 1976);fe9-writing from mbmory'(Gelinz&.E]]is, ]975); and f) test;
involving vocabudary and word arrangemenfs (Ehf]ichman &.wiener;

1979). Greater right,a1pha wave suppreseion was obtained}in all these

studies when non-linguistic (visuo-spatial and ‘bther) tasks were

‘ performed, such as: mental imagery, block designs, paper'formboerd

7
test, musical test, naming of abstract pictures, cube comparisons,

. shapes and colour and surface development tests. This confirms that

. S .
the RH is more active during visuo-spatial tasks.
. , N n

Carmon, Lavy, Gordon and Portnoy (1975), using the carotid

- injection method, demonstrated how 1istening to verbal material

resulted in a clear increase in cerebral blood flow in the LH, without.
: 2

any apparent increases in the RH. The inhalation method. was used by

Risberg, Halsey, Wills and‘Ni]son (1975). During a verbal analogies

o Q.‘

69



reasoning ‘test their subjects' hemispheres both increased their

-

activity, but the increases in the LH were consigirabiy 1arger

These direct e]ectrophySiologicai and blood\flow measures of
' \
hemispheric actiV1ty ciear]y indicate that the LH is more involved than

: \
the RH in linguistic tasks. \

\
, SN

\
A\
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~ Commeffts and Summary

It is obvipus that the ieft hemisphere is the‘most prpminent
hemisphere in gorerning the linguistic skills of most people. Studies
with clinical and nohmainsubjects demonstrate thaf\the-ieﬁt hemisphere
is capable of performing all expressive and comprehensive linguistic

skills. Spdntaneous writing and writing from‘memory, reading aiona*and
reguiar speech productign are under the dominant control of .the left
hemisphere. Other skills within the domain of this hemisphere include
decoding andhrestructuring of a majority of speech sounds; analyzing
gramMatieal, syntactic and semantic structures; verbal reasoning; and,
numerical caicuiating. FurthEﬁnore,‘the immediate and deieyed recaii
of verbal and numerical materia],'the:identification of letters and
digits and the recognition of words,” are also‘ieft hemispheric
activities. o e - T

In comparlson’f/ﬁfhe LH a picture of conSiderabiy less RH
1anguage abilities emerges from the literature. An unanswered question
is: "to what extent eoes the RH play a significent role and can it
perform skilis confro]led by‘the LH'" Obviousiy, RH expressive
functions are extreme]y 11mited in c]inicai cases (w1th the exception

of singing), aithough some form of processing automatic material may be
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possible; Contributions to the acoustic aspects of speech have been
demonsfnated through the studies with normals. More or less rudimen-

tary syntactic -and semantic constructions, simple sentences, verbal
directions and simple. verbs and nouns (espeoially when ‘imageable) can
be percéived and comprehended by the right hemisphere of patients.
Compreﬁénsion and analysis of tne~acoustic facets of spgech perception
and the processing of high frequgpcy concrete or imageable items have
been shown to be a functlon of the right hemisphere in norma]s. _:/
1t is again emphas1zed here that several variables confound c]ear
interpretationsﬁof résearch‘oata.- Among these variables are the
“uncertainty about ;hé,bnain organization and funotional 1aterafization
of some sUbjects, cross-cueing by the LH, suppression of RH linguistic
skills by the LH tasks in case the latter is injured or absent.
';Fina11y, the previously diocussed mode of stimulus presentation, i.e.

sequential vs. simultaneous, is another snurce complicating the inter-

p{?tation of results.

Visuo-Spatial Skills

Introduction

- As will be noted from the ensuing review, a number of contradic-
tory results emérges %rom the research in visuo-spatial perception.
Early reports reflected the view that the RH contains the seat for
visuo-spatial processes, but éubsequent~findings/ascribed~a-re%e»to.the
LH which diminished the importance of the RH. The extent of the LH

role has been associated with tne degree of complexity of visuo-spatial

n



stimh]i and their encodability into short and long term memory -thy nugh
‘Verbal mediation. The explanation is that verbal mediation (a LH
\pchess) during encoding in memory is .easier for simb]e and common than
complex and uncommon stimuli. As a-réSu?t better encoding and
subsequent recogn1t1on -and. 1dent1f1cat1on of the "easy" sf1mu'l <.
expected to take’ placa when compared w1th the *difficult" material.

Although Titerature re]ated to Such{explanat\nns pevtains mostly

.to recognition studies, the issues invol&éd are of general impnrtahce
in visuo-spatial perception. In this context, Cremonini et al (1980)
arvived at the following conclusions after Eeviéwing'resu‘ts of a
limited number of studies in spat1a1 memory tasks: (T) Injury gb the
RH is assec1ated with impaired performance on tncts not 1;r1ud1nq
verbally 1dent1f1ab1e sé1mu11v(e.g; meaningless patterns, unknown
faces); (2) short term memory for pictorial stimuli is mediated by
encod?ﬁg and rehearsing the pictures as names, The evidence for long
term memery i< contradictory since right as well -c left lagioned
patients have perfarmed aither hetter, or equally well on relevant
tasks.

Several other issues, infrequently raised in the ]itérature. RIS
to be mentioned since they iﬁflunnce research outcomes and their
intorpretatfons.

Firstly, if judgmentsvabOut the coﬁp]exity or commonality of
stimuli in relation to sﬁbjects are to be valid, one woula require
considerably more °xtgn§jvé information about the background of the
individuals than is usually provided. For example, whethev one is a

mathematician or playwrlght will influence the perceptvon of po'vo“"<
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and interior decorators probably discriminate more easily between

colour patterns than coal miners do. Even so, uncommon shapes or }
paéterns used in tests may be more readily recognized preciseiy because
of their nbvelty and in spite of difficult encodability through verbal
mediation. Researchers rarely take such factors into consideration (at
least they do not report them) and thej appear'f; assume that
"complexity" or "commonality” of stimulus maierial i= identical for all

\

subjects. .

Secondly, if verbal mediation is involved in the perception of
visuo-spatial stimuli, the "nature" of clinical subjects becomes even
more crucial. After a]],;cqpm155urotomized and left hemispherectomized
patients will not have any, or at least very little, access to language
facilities depending on the method of stimuluc presentation. Those

B Ve
with left sided lobectomies and lesions may or may not have verbal
capacities, depending on the nature and lo-ation of injury, while in
normals there wauld be no loss of language skills.

Jt is obvieus then that, in addition to the confornding variab1é¢
diccyssed in the i"trodﬁrtion of this chap‘ev; tha kind of s{imuii and
nature of subhiectc are algp cauge frov tack of clarity in research in
viguo spatial perception. Thuc, it ' nn’ *wrprising that many
unaxplained ~ontradictrry outcomes dr nt '~ad to clgav interpretationg
~f 11 3nd RH abilitiec as the fol! 'vipo review will illustrate.

For the cake nf organizatinon the forthcoming material has been
prganized inte VYaskg of parepivion cne two and thi -+ Aiman-igna!

[T
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Studies with undimensional stimuli

Dot perception. Kimura (1966, 1969) demonstrated in early

studies of dot perception that the RH is more adept than the LH at the

«*

enumeration @nd location of dots, but not in the dete;tion of such
stimuli. Tﬁe latter finding was supported by Bisiach, Capitani and
Tansini (1979), but not by Davidoff (1977) who showed superior RH
ability especially in the detection of dots that were reduced iﬁ
contrast from their background. McKeever and Huling (1970) found the
RH also moré proficient in the copying of dotted lines following a
brief exposure of examples. The foregoing studies were all conducted
with “normals” a3s subjects. |

Warrington and Rabin (1970) found significant differences in
favour of the RH on a matching test for dot positions when the
perfO(mances of right and left lobectomized pat{énts were compared.

Finally, Brydea's (1976) results did not.demonst£até a clear RH
superiority for dot location abilities under four experimental
conditions, i.e. presentation (a) within a frame, (b) within-a blank
field, (c) combined with a dot detection task, and (d) cbmbined with a
dot detection task within a frame. The conclusion by Bryden (1976) is
that the results of dot localization experiments do not warrant their
use for a measure of hemispheric functions. RH superiority_ in
detection and localization is saight~and paréially explained by."a bias
for subjects to claim that dots appear in the LVF" (28). One could

sugnast that "bias" to be an important RH function as such; Brydeg does

net provide an explanation for the phenomenon.
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Line orientation. Judgments about the similarity or difference

between the slopes of two lines exposed simultaneously or sequent1a11y,
were more accurate in the LVF (RH) with normal subjects (Atk1nson &

Egeth, 1973; Fontenot & Benton, 1972; Kimura'& Durnford, 1974; Sasanuma
& Kobayashi, 1978), with commissurotomized patients (Nebes, 1974), with
left or right braindamaged individuals (Benton, Hannay & Varney,.5975)
and with left or right tobectomized patients (Narringtbn & Rabin, 1970).

However, a LH advantage wa§ obtained iq a line orientation study
wf{; normals by White (1971) and no difference between L# and RH
performance was demonstrated by Bisiach, Nichelli and Spinh]er (4976)
with subjects suffering from left or rjghf sided lesions.

In an extensiverstudy; Uhi]ta, Rizolatto- and Marzi (1974)
presented normal subjects with three experimental conditions. Lines.
were presented (a) hoFizonia]]y, vertically or 45° from vertical, (b)
30° and 45° from vertical, and (c) 15°, 30°, 45° and 6Q° from
vertical. Condition ‘(a) resulted in superior LH.performances, but
conditions (b) and (c) produced the opposite result, a RH advantage.

Berlucchi (19]9) discussed a coﬁp]exity factor in line
orientation. They suggest that diécrimination of line orientétion-is
affected by RH lesions and has been shown to engage tﬁz RH more when
the discriminations are of a difficult nature. By contrast, LH' 
superiority has been demonstrated in simp]e line orientation tasksf
Berlu€chi (1979) think that the f1nd1ngs can be related to the verbal
med1at1on procéss leading to yerbal encod1ng of easier tasks.'

0bv1ously, the majority of studies with un1d1mens1ona] stjmuli

produce data indicative of RH superiority }n relevant tasks. 1

-~



response to Berlucchi (1979) it can be argued that in COmparisoqltp
perceptual tasks with one dimensiona] stimuli, those with two
dimensional material are more difficult and should show less LH

involvement. The following section will provide ipformation related to

that argument.
{.

Studies with two dimensional stimuli

Vo

oo . -
Extensive research toncerning the perception of two dimensional
stimuli is available. In these studies the assessment of RH and LH

abilities occurs through a variety of tasks such'as‘recognition,

reproduction and part whole perception with different sorts of material

includipg blocks, shapes and figures.

Recognitionl "Recognition studies produce inconsistent results.

RO66 ) demonstratéd that recognition of complex

geometric'designs was not affected by the anesthesizing of the dominant
hemisphere of patients with 1eff or right brain lesions, and Levy,
Trevarthen and Sperry (1972) popcjuded‘that the more rapid and accurate
recognition of the shape of complex figurés,by the minor hemisphere of
commjssurotomized patients demonstrated that'hemisphere's superiority
in such tasks. Dee and Fontenot (1973) also obtained RH superioripy '
when normals were required to recognize complex random shapes, but
H%nes (1978) found only minor, statistically 1nsignificant'RH
advant ages w1th similar stimuli and subjects. |

The results of the foregoing studies support the not1on tngt LH
verbal med1at1on is of n onsequence,\§1nce the RH is quite capable of
perceiving complex stimu:\f\\jh1s supports the Berlucchi (1979)
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argument. However, different results obtained through studies with

left or right brain damaged patients complicate the picture. Fpr
instance, Boller 'and De Renzi (1967) presentéd common, easy to
verbalize figures and complex scrawls that could not be described
verbally; Boller and Spinnler (1967) used simple and complex patterna
,.of colours and Bisiach and Faglioni (1974) showed simple and complex
black patterns. These three studies demonstrated that subjects with
left sidedllesions suffer greater impairment in the recognition of
simple as well as‘;omp]ex‘visuo-épatial stimuli,.when compared with
subjects with right brain damage. Finally, Schmuller and Goodman's
(1980) recognition task of common drawings found norma]g to make more
errors,in the RVF (LH) than-in the.LVF (RH), which indicatea a RH
advadtage with simple material. These'res s_are d1ff1cu1t to
reconcile with fhe hypothesis that recogn1:%§§i)f simple stimuli is B
aided by LH verbal mediation during encoding.

” Thus, recognition studies do dot pracisely clarify the role of
the RH and LH in~visuo~spatia1 pérception and, a]thngh the issue of
vénpal mediation doés not apbear to be of importance in studies of
visuo-spatial compaﬁiédn and discrimination, rele;antvresults do not
shed much light on the RH and LH abilities either as the fo]]owingf

illustrates.

. e

Discrimination and comparison. In a di?cr1m1nat1on and compar1-
son task B1s1ach et al (1976) -obtained a minor, but statistically
1ns1gn1f1cant RH advantage. Left. and right b:a1ndamaged patients and
‘normals (as controls) werit:;gyjrgd to make judgments in terms of

"same” or "different" abodt~Fform (circle vs. ellipse®, area (circle vs.

'd
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circle) and curvilinearity (scrawl). However, Ehrlichman and Wiener
(1979) demonstrated greater and mbre integrated RH electrophysiological

activityvon a comparison test of cubes drawn on paper and during the

matching of abstraet figures by normals.

Cohparison tests Qith block designs have prodheed generel (but
hdticonsistent), indications‘of greater RH invo]vemenf.v For instance,
greater RH a]phg wave shppression in normals has been reported\by Galin
and Ornsteih (1972‘); Doyle et al (1974) with Koh's Block Design and
with trwmock DeS'lgn subject of the W.A.I.S. (Galir{ & Ellis,;1975).
However, Amochaev and Sa]amy (1979) did not obtain differences between
RH and LH\hemIspher1c act1v1t1es ‘of normal subjects through/the
W.A.I.S. subtest. - | |

The Block Design test of the N.A.i.S. was also used by Smfth !
(1969) with left or right hemispherecfomized patients and by Wafrington
and Rabin (1970) with individuals suffering left anduright siQﬂL

lesions. Traumata of the RH resulted in considerably more impaired

performances in compérison to LH injuries. By eontrast, removal of the ,
‘LH caused poorer scores on the W/A.I.S. subtest when compared with .
| right sided hemispherectomies (Gott, 1973). . The author ascribes the

outcdme of “her research to the lack of "analytical and sequent1a1

capacities necessary for success 1n...(th1s)..,test"‘(270). As has
been related in the introduction of ‘this chapter, the.analyticq1vand

sequential capacities are thought;tofbeTong in the domein of the LH.

‘However, this does not exp]ain;the?demohstrated RH'superiority of

clinical subJects in the Smith (1969) and Narr1ngton and Rabin (1970)

stud1es.
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_ Reproduction. Tasks involving the reprodqction'of "general"

~

" designs produce’consistent RH superiorities with left or right
hemi spherectomized patienfs as reporfed by Nebes (1974). Normals
demdhstrated greater RH fhan\LH alpha w;vé suppression during the
copying of general design overlays, (Doyle et al, 1574).

By'contéagt, the.copying of hender Gestalt fjgures} which are
more detﬁiied and complex than "general" designs, pro&uced different
results.” Gott's (1973) patients with left or :ight hemispherectomies
deﬁonstrated a LH supgriorit; and'Amochagv gnd’Sa]amy'(1979) qould not

s . ~ . . s . .
o obtain conclusive evidence of greater alpha wave suppression in ejther

A : - .
hemisphere. Possibly, the reproduction of_re]ativer complex Bender

Gestalt figures requires LH participation not needed for the copying of
general designé. Verbal mediation'insréproduction tasks is not
dis?ussed in tﬁe literature, but LH §uperibrity in the copying of fhe
complex Bender Gestalt figures, would argue;against'fhe hypothesis that
-only simple visuo-spatia1-perqeptiohs are assisted by 1nvolvemenf of |

“the LH.

"Part-Whole" perception.' In “part-whole" perceptual tasks,
subjects aré required to dembnﬁffate their abi]it} to peréeive
relationships between individual parts of pictures arid their meaningfut:

hole, by constructing the whole picture from incomplete or limited

.

Fformation and material. -
Early studies showed such perceptual abi]itjes‘td be more
disturbed in'patiehfs’with right sided ratherﬁphén 1eft.sided brain
damage (De Renzi & Spinnler, 1966; Landsdell:55968). Also, right

ldﬁéctomized,patiénts pérfonnéd worse than their .left lobectomized

{

)

O
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cohnterparfs on a test requiring the matching ofwgap sizes in the
‘eontours'df;circ1es, squares andvtriang{ee (Nareington &_Rabih, 1970).

Qeseafch with commis$urotomized batiehts-pfovided Nebeg (1971;
1972, 1973) with cbnsistent1y better performances from the RH than the
LH on tasks such as (a) ehoosing*from among tﬁree different sizes of
complete circies the one from which a given arc had come,\(bj
reconstrﬁcting geomefrica] shapes that had been cut up, and-(c) making
judgments about the horqzontal and vert1ca1 -organization of dot arrayﬁ.

, Studies w1th normals produced resu]ts 1nd1cat1ve of greater RH

involvement in part-who]e "perceptual tesks. For instance, Risberg et
al (1975) tested'perceptuaT c]osuEe abilitie; by means of incomplete
pictures. A Significani increaée in RH-blood flow was demonstrated.in
highly mot1vated subJects and a sim1lar, but: stat1st1ca11y 1ns1gn1f1-
cant. increase with 1esser motivated individuals. Ehrlichman and Wiener
(1979) obtained greater'electrophysielogical activity'in the 'RH when-
theff subjects completed a éimple jjé-saw puzzle.

.However, results from otﬁer studies contradict the foregbing.
For instance, left and right hemispherectomized pafientehof~Gott (1973)
. demonstrated a LH advantage during a test requiring the identification
of an object thbough‘its fragmehts; Ornstein, Johnstone, Herfoh and
Swencionis (1980) were surpised to find reeuTts opposite to those of -
~ Nebes (]971), i.e. the LH Qas primarfly engaged in fhe se]ectien of
circles to which‘a given arc belonged. One can speculate about the
4kgfauses‘for the contradictdry.results of the 1est two stud1es. As w111
| be noted throuéhout this section of the review (dea]ing‘with the

perception of two,dimensiena]\stimuli), the resultéqu Gott's (1973)

)
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study are contrary to the genera1 trend of RH superiority._ A possible
explanation is that Gott's samp]e was too small (three squects) .and
‘1nc1uded a re]at1ve1y young 1nd1v1dua1 (16 years old). It)may
therefore be that the. outcomes of that study lack the sbphist1cat1o‘ of
studies with 1arger samples. The discrepancy between the Nebes (1972)
and Ornstein et al (1980) results on 1dentica1 tasks could be due to :
the k1nd\of subJects (comm1ssurotom1es VS. norma]s) and measurement ‘
(visual match1ng vs. alpha wave suppression) used by the experimenters.

The modified vers1on of the Minnesota Paper Form Board Test has
been used by several researchers for the assessment of -part- whole |
perceptudl abilities. During testing a person is presented with a
sectioned figure and asked which one from five assembled figures couid
“be const ucted.from the sectfons. Cons1stent1y greater RH act1v1ty, as
1ndﬁcate by e]ectrophys1o]og1ca1 measures (Doy1e et a] 1974 ; Ga11n &
0rnkte1n 1972; Ornstein et al, 1980) and by cerebral b1ood flow
1nd1ces Dabbs & Choo, 1980), were obta1ned The subJects a]] be1ng
normals could be a major cause for .the uniformity in results

.IJ summary of the studies with 2- d1men51ona1 stimuli, it can be
istated ihat no clear evidence exists for more RH involvement in
relevant perceptua] tasks, a]though a tendency in that direct1onvhas
been noticed'by severaThresearchers. The-nature,of the taskvappears to

be of influsnce in thiﬁ\respect with recognition,-discrimination and

. Y
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‘reproduct1on and part-whole perception stud1es‘i
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Studies with. three dimensidna] stimu]i

A number of researchers have explored the ability of the hem1s-

vpheres to transform two d1mensmona1 st1Mu11 1nto three d1men51ons and

vice versa., Some.of the tasks are relatlveTy simple aqd 1nvo1ve.gqsua1

‘or manual recdgnition of drawings and shapes, while the more demanding

tests require some form of "mental rotation" of materials. Results of

~ depth perception studies have also been included in this section.

. o : ?
Recognition. Recognition tests have produced results that are.
indicative of greater RH than LH ability. For instance, Levy-Agresti

and Sperry (1968) tested their comm1ssurotomlzed pat1ents capac1ty to

. identify, through manipulatjgn, a three d1mens1ona1 spat1a1 structure

from a two dimensionalbpictorial presentation. The left hand was more

-

capable of identifying the shapes. ACCording7to the authors, the right

hand (LH) ana]yied shapes in terms of the relationship of their

~ details, while the RH folded the two dimensional layouts mentally and
.visualized the forms. Conmissunptomized patients of Bogen (1969) were

'more capab]e of drawing two d1mens1ona1 representat1ons of three

dimens1onal cubes” wlth the left: than the right hand. Franco and Sperry

4 ’

| (1977) presented two and thrée d1mens1ona1 geometr1c forms to comm1s-

surotomlzed left or rlghf hemispherectbnrized patients, and. normals as
contro1 The subJects setteted manua]]y one of three shapes, - screenped
from sight, that best fitted one of a set of five different forms
presented together on a panel 1n free vision. A cons1stenthH o
advantage was obtained. Interest1ng1y, one left hem1spherectom1zed

-~

pat1ent scored as well as the norma] subJects, thereby re-emphas1z1ng

_the 1mportance of the RH 1n this spec1f1c task.

\d . 1
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. Finally, Beaumont Mayes and Rugg (1978) found a greater RH than

LH e1ectrophys1o1og1ca1 1nvolvement ‘when normal subjects comp]eted the
Space Relations subtest of the Differential Aptltude Test. ‘In this
test 1nd1v1dua1§ are required to mentally construct a- patterned cube
from an>unfo18%d_p1an and match theiresults to’various~samp1es.
‘Rotation. .ThevreSu]ts of rotation studies are not consistent.
Both, RH and UH advaqtages-as we}T'as equivalency in performancbs by
« °  the hemispheres'have'beén'obtained, as the following will illustrate.
Spatially transformed ajgifs shown to the left of subjects' poinf
of fixation and reei.from right to 1eft were recognized faster than
when shown to the right of fixation and.readqfrom jeft fo right
(Tay]df, 1972). Such RH superiority was also evident when subjects
were requ1red to mentally rotate and match randomly shaped po1ygons, in
‘contrast to a task with unrptated po]ygons wh1ch -did not produce a RH
advantage (Krynicki, 1976). Hayashi and Hatta (1978) rﬁqu1red rotated \
Kanji-figures (linguistic symbd1s¥ito be matched with gimilar sfimu]i
in‘upright position. Under “"no cues" experimental conditions the LVF
(RH) reaeted f?ster; when "cues" were_present this RH performance was
obtained only when more difficult.to discriminate angles of rotation of
the stimuli were used. The forego1ng stud1es were with normals and
seem to indicate that increased comp]ex1ty in the stimulus s1tuat1on
causes the RH to become more capab]e than the LH in perform1ng the
tasks.
Contrary to the pr i ous observation, it has also been suggestge_\ .
that in "mental rotatio ests “"the superiority of the RH is still

\~ clear cut, but it}subsides‘as the task®Becomes more complex" (Dé Renzi,

2

N . ) | ) |
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1978, 81-82). Two findings support1ve of De Renzi's observation i

~follow. Ratcliff (1979) conducted an exper1ment in which right-left

judgments‘were made about stimuli in upright and inverted pos1t1ons.

Patients with right hemispherac lesions made fewer errors than thpSe
w1th Teft sided damage ;n the easier task with upright stimuli.
However with the inverted, more difficult stimuli, the.resultsnwere
reversed; that is, the injured LH made less errors than the injured RH.
Ornstein et al (1980) presented two dimensional drawings which |
were fransformations,,by means of perspective,’from'three/dimensiona]
figures. Normals were requested to match the drawings with eifher the

original figures rotated in three dimensiona] space or with different

. figures. A]though this wds expected to be a highly complex, and

therefore an RH taSk,'the researchers were surprised to find.the LH
primarily engaged in the activities as measured b}ﬁelectrophysiological
indices. ‘ ) '

Other studies have shown both hemispheres‘eqUally involved in
rotation tasks. For instance, Butters; Barton and Brody (1970) Benson
and Bartdn (1970) and Butters and Barton:(1970) used subjects with
right h§m1spher1c 1es1ons, right hemispheric lesions and undamaged

!
hem1sphgn§§ (1. e. norma]s as controls), and r1ght and left hemispner1c
, ¥

Jesions, respect1ve1y The 1nd1v1duals werg reéquired to. "xate wooden

sticks horizontdlly or vert1ca1]y in the ‘manner of an example. No

hemispheric superiority was demonstrated, but ‘an exp]anati n for the

poor performance by patients with Yeft sided lesions wag/that "internal
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verbal association" (Benson & Barton, 1970, 41)f Presumab1y, a
traumatized LH interférés with the establishing of "visual-verbal
association." One can argue though that, {B essence, one dimensional
stimuli (i.e. stick§) and a_bgsica11y two dimensional task (i.e.

vertical or horizontal rotation) should not be interpreted in the

context of three dimensional visuo-spatial abi]it%es,;aithough the

authors do ndt'considgr that possibility. -

Debth perception. The results of studies in depth perception

have been rather consistent. Carmon and Bechto]dr(1969), Benton and

Hécaen (1970) and Durnfgrd and Kimura‘(1974) reported that stereoscopic
vision is primarily a RH function. Durnford and Kimura tested nonnall
subjects, the other studies were with‘1eft or right lesioned patients.
Response 1afency and" error were used as criteria.

In spite of De Ren;i's (1978) observation it appears that the
peréeption of three éiménsiona] stimuli is foremost a RH function in
both simple and complex stimulus situationsy Of 911 reéognifion,
rdtatiqn and depth perception studies reviewed here, only two ascribed
greater ability to the LH. It is suggested therefore, that the LH is

of less jimportance in visuo-spatial perception of three.dimensional,

.

v

than of one and two‘dimengiohal'stimuli.
In general, the étud%eg with 3-dimensional stimuli have

dembnstrated greater RH than LH involvement in recognifion and depth:

perceptig?;fésks, yri)é inconsjsten? Fesu1ts’yere ﬁrbdq;ed in fotation

%

tasks.
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Colour perception

Tﬁe perception of colour dogg not fit directly into any of the

three categoriés 6f visuo-spatial perception reviewed previously.

- However,. since the colour of stimuly is of ihfluence on perception; a

review of relevant findings is herewith included. ~

" The roles of the RH and LH in colour perceptigp are not clear,
although indications are that thé LH is Timited to involvement in the
naming of colours. Fot instance, damage to the "visual® areas of the
LH results in deficits inm the ability to designate colours by name
(Geschwind & Fusillo, 1966; Oxbury, Oxbury & Humphrey, 1969) and
comm1ssurotomized pat1ents have- demonstrated a bias of the LH for
naming quours- (Levy & Trevarthen, 1981). Simple nam1ng, discrimina-
tion and ﬁempr} tasks produced approximate equiva]enty in hemispheric

performance by normﬁ]s'(D%mont ¢ Beaumont 1972; Schmidt & Davis,
g O

%-in"stimulus complexity was cause for RH'

fh&ncy and enrors,\en an intricate colour match1ng test with nonnals.

e

ﬁBy contrast, Cohen and Kelter X1970) ass1gned a task, cons1dered to be

complex, requiring téat associations be made between the typical coloue
of objécts and their usual achromatic line drawihgq'i The poor perfor-
magce by Teft brain damaged patient§ led the reseérchers to conclude
that the disébi]ity had effects beyond the purel} percepttal level,
sfnct conceﬁtualization and abstract thinking, whiéh'are predominantly
covert activittés; appe§re& td'beai@paired. Such a conclusion puts

~—~
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colour percept%on és a phenomenon in the domain of hemispheric
proceséing mechanisms and not in that of‘thq perception of verbal vs.
visuo-spatial characteristics of stimuli. The question gtill remains
why the Cohen and Kelter (1979) s}udy produced results different from
those of Dimont and Beaumont (1972), Schmidt and Davi!”11974) and
Penn&l (1977). The answer may be found in the difference in subjects
(clinical vs. normals) rather than the task per se.
Research not related to the degree 6f complexity in colour

stimuli or verba1 involvement in their perception, has in general
.demonstrated RH advantages im relevant tasks. For exampgle, right
hemispheric damage produced deficits in colour discrimination (De Renzi
. & Spinnler, 1967) and high error scores in the judgment of hue
(Capitani, Scott & Spinnler, 1978; Scott L Spinnler, 1970). Commis-
surotdmized patients demonstrated better RH thah-LH memory for colour
(Levy & Trevarthem, 1981) and'fbr detection of colours patterns
(Trevarthen, 1974). Much better RH than LH performances were obtained
by normals in tests of hue, saturation and Brightness discrimination
(Davidoff, 1975, 1976; Kimura & Durnford, 1974) and reaction times to
colour slides (Pirot, Pulton & Sltker, 1977). Covert imaging of
colours resulted in greater alpha wave suppres§ion in the RH than the

LH (Robbins & McAdam, 197?}.

Summar
Although the evidence is not conclusive, the general indications‘

are that the RH is the major perceiver or processor of visuo-spatial

stimuli. The picture is c]oqud by a variety ofmissues.’the‘major one )



being possible 1nvolvemen£ of a’'LH verbal mediation and memory process,
depending on the degree of complexity of the stimuli. No solution '
regarding this confounding variable is available at this date. The
p;rception of simple one dimensional stimuli appears to be aided by LH
verbal mediation, the information from studies with two dimensional
stimuli is equivocal at best in this regard, while indications from
research with three dihensional stimuli (if ;t all present) point at .
possibfe LH 1nvo]§emept in more complex tasks.. Concerns in relation to
subject samples and’ﬁtimuli materials have also been raised during the
review. _ -

In summary, the RH has been demonstrated to play a major ro]e in
all forms of dot perception and line orientation and the recogn1tion of
simple and complex geometric designs and regular figures. It is
superior in tasks involving the matching of contours of geometrical
fﬁgures, the perception of'relationship; between parts and tﬁe whole of
pictures and forms, and discriminating between various block designs.
The RH is capable of perceptually transforming two and three aimen-
sional shapes in space and on paper. Depth perception is mainly
controlled by the RH as is the perception of patterns, hue, brightness
and saturation of colours.

By coq;rast, the LH may be capable of dot detection and simple
1ine orientation tasks. It can recognize simple and possibly complex
patterns and figures and may have some abi]%ty in the discrimination of
block designs and the perception of part-whole relationships. It can
perform some forms of rotation in space and is involved in the naming

-

of colours. "



A question came to mind during the reading and reviewing of '

the studiesg, i.e.: -
JIs the qualitative "superior performance on @" a better,

worse or as good an indicator of hemispheric funftioning as the

quantitative "greater involvement in a task"?

It has been noted that the former statement is more frequently
encountered in studies with clinical cases and involves measurements of
perceptual tasks. The latter statement primar‘i]_y derives from studies

with "normals"® 1nvo1v1ng measurements of brain activities. No stad/es

could be found in which a correlation between both forms of measuremen“

was presented. , !

The following chapter will present extensive material regarding
sex differences in verbal and spatial abilities, explanations that have
been offered for the existing sex differences aﬁd a discussion of

contentious issues associated with research in sex differences.
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CHAPTER IV

SEX DIFFERENCES IN VERBER:
. AND SPATIAL ABILITIES!

’ {
o~

Introduction

s The previous cHaptEn/Bresented a detailed review of contemporary

"reseafch cancerniﬁg bra%nA;%ispheric differences in verbal and spatial_

functions of the general population. Presently, sex differences in
verbal and spatial funétioﬁs (abifities) and iheir determinants.wii] be
surveyed, however with less regard for precise detail. One reason for
a less detailed account is that less information is available about the
aBilities of the sexes as compared to the general'popu1af10n. It is
élso thought that the previbus Chapter has'a11owed the reader to becomet
acquainted with ‘the many intricacies involved in investigationé of
linguistic and vfsuoispatial cognitive abilities. Repetition of detail
would blur, rather than clarify, the'picture in relation to sex
differences in cognition.

In the first‘partlof this chapter some contentious issues related
to the research in sex &ifferences will be discussed, fo]1owed.by,a
short review of actual findings. In the last’part of the.chapter .

current explanations for éex differences will be reviewed. The

- explanations are of genetic, hormonal, brainorganizatiaonal and soéial_

origins. The aspects of brain organization as an explanation will be

.90



»emphasiied, sincethe research related toltnis topic occupies a major
"place in the literature.

Contentious Issues

It is emphasized here that when a genera]'acceptance"of sex

differences is expressed 1n the research literature it is frequent;y
couched in qua11fy1ng term1nology of "1ndicatio:s," "suggestions" or
"tendencies." In addition, phrases similar to "the difference between
the sexes tends to be snall compared to the renge of individual
differences within each sex" (Burstein, Bank & Jarvis, 1980, 297) are
present in bractically,every review. The expressed caution is caused
by studies that produce data that lead to tentative conclusions and to
a variety'of interpretations abont the determinants of sex differences
in cognition. The lack df “robust" data has been linked to insuffi-
ciently controlled reSearch methodoldgies Burstein et al (1980)

comment on the problems encountered by 1nvest1gators and reviewers:

Research on the existence and determinants'of sex differences in

cognitive abilities has provided confusing and contradictory
data. Generally, the exis . of sex-differences emerges
clearly but their determinants!do not. Problems...include flaws
in construction, reliability and va]idity of tests, methodologi-

cal problems such as small sample size, lack of measure of effect

size, possible underreporting of negative results and fa11ure to
replicate studies (308).

M aN

In addition to problems associated with the technical aspects of
research methodologies in sex differences, concerns of a different
nature also emerge from the literature. Theése concerns involve the
issue of biological vs. environmental causes of human behaviour and

stemming from that, the role of confounding variables and the dichoto-

M

N
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mizing of. cognitive=funbtaons At face value, such concerns should

1

also be ‘of a "neutral" sc{entific nature and, dealt with accordingly.

4'.92‘

However, 1t is thought here that soc1o -political and even philosophical o

on51derations colour the manner in which research in sex differences

ts conducted reported and above all criticized. A %hort clarifica-

10

tion and discussion follows.»

In the case of "exploratory" research with a general population

(as e.g. described in the previous chapter), the knowledge and informa-

jion'obtained is perceived to affect that general population also.

: HoweVer as -soon as "comparative" researCh between groups of

1nd1v1duals is conducted ‘be 1t on the basis of " age, education,

~ economic . background or any other dimen51on, a potentially controver51al

“Situation is created because knowledge and 1nformation ab0ut

differences between groups may result in discriminatory treatment

&
Therefore, ' is not surprising that groups of 1ndnv1duals feel

threatened when they are subJected to comparative investigations

Consequently, pregbures will be exerted on researchers regarding the

-reliability, validity and even motivation and social implications of

their work. When .the results of,comparisons between‘groups are

published in the value-laden'terminology of qualitative and quantita-

tive differences and when the causes for the differences are perceived

. to be unalterable, the pressure on researchers is strong. .

&

The research jn sexual variation of cognitive abllltleS and their

- determinants appears to be a prime example of the situation#;%;?

described. The elements' for controversy, i.e. comparison o

individuals, value-laden results and perceived unalterability of
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causes, are easily observed. It is in that context that Harris (1980)

“came to the. conclusion that "the study of sex di:éfii::fs in human

cognition is...politicized within éq. outside the scieantific community”

=(237). The :hemiSDheric lateralization - cognitive ability" relation-

4

sh{g will presently be used as a vehicle for the discussion of socio-

political aspects of three concerns.

-

Biology vs; environment. In the context of*the biology vs.-

environment issue, the literature relevant to sex differences in

?gnition pro;idés.few in-depth discussions. As noted previouS]y,

.garChers make qualifiéd statements about differences in gjther

ispheric lateralization or in cognitive abilities. However, the

atera]izétion-abi]ity re]ationship-is.frequent1}-ignared,'or in other

_instances; alluded to but not discussed in a fhoroughqménner. ‘Fdrk
instance, in the conclusion of-a’wide%y\gggﬂaiﬁeq,review_of |
lateralization fesearch, McGione (1980) states:

The fo]]owing discussion will attempt to identify and integrate
some emerg1ng trends, while avoiding the temptation to relate sex
differences in brain organization to sex d1fferences in overall
cognitive skill (226)

Another author who has extéhsive1y documented sex differences is

willing to speculate about the 1atebalizat§oh-abi1ity relationship, but
s »

does not pursue:- -

One question that 'is unresolved is whether bilateral or more
complete urilateral cerebral representation isiassociated with-
superior performance. If...more complete lateralization means
greater specialisation...the female superiority in linguistic
skills becomes difficult to explain, unless of course cerebral
specialization has little implication for performance. Other -
questions have more immediacy (Hutt, 1979, 82).

g -
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The heluctance’to dlscusS'the bio]ogicol'pred?spositions-of human ,
_behavior may stem from the- awareness that many scho]ars have debated .
-the issue for centur1es and" that\no unswerving COﬂC]USlonS have emerged
from the debates 'Poss1b1y it 1s thought that complete understandlng
of the bjology VS.. env]ronment prob!em is beyond the realm of human
abilities, therefore, research. in sex differences cannot produce “viable
solutions.. Thus, the existing kno \Edge about correlational relation-
ships between, in this case, latgralization and ability continues to he
acceptable as sufficieht, but an 'mportant consequence ig that the
search for causa1 r@]ationships soffers‘ o

However, anothér poss1b1]1ty is - suggested here. If presumabl&
unalterab]e b1o]og1ca1 (neuro]og1ca\) determ1nants for sex differences .,
in cogn1t1ve ab111t1es were estab11shed, such 1nformaf1on would exert

tremendous socio-political and philosophical impact. Rather than

facing the consegquences of'these fi . the issue is circumvented.
However, such circumvention hampers‘emen the modest research\etforts

aimed at approximating the solution to the bioiogy vs. environment
problem in human behaviour. Stated in simple terms, "not.wanting to
know" by some, negatively alters the chances of "ootaining the
knowledge" for all.

r

Confounding variables. Researchers in sex differences are

ocutely aware of the fact that‘s1mpTe explanations for sex differences
in cognition are ditficu]t to produce. Interpretations,Of data thch
differ from the explanations proposed by. the scientist who 1n1t1ated a
: spec1f1c study are frequent]y encountered in the literature. FOr

example, a cursory scrutiny of the McGlone (1980) review and its “peer
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" commentary" resulted in the fo1loW1ng 1ist of possible confounding ‘
Sl /
variab]es suggested as - alternat1ves for the origina1 explanatIOns,

which came in terms of differences in hem1sphertc 1atera11zat10n.
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localization, Severity'and etiology of brain lesions; tybes.of cerebral .

vascular disorders;'guality'of ca]]osa]htransmission; coexisting intra

and.interhemispheric exchange; cortical-subcortical interaction;f/

somatqtype;'ovulatory phase; hand preférence and familial sinistra]ity;

attention and information processing strategies; overall cognitive
skills; motiyation; age; education' menony 1oad'and duration; task.
fam111ar1ty (pract1ce) and durat1on posit1ve and negat1;e~;esponse
bias. As Annett (1980) remarked "the number of possible patterns is
engrmous“ (227), and in view of that fact it appears to be surprising
that meaningful results have been obtained at all. |

The awareness of such an array'of confeunding variables promotes
ceytion in the interﬁretation'of data. However;'a related danger is
that if interpretation of results in terms Qf sex differences is
resisted for pblittca] reasons, it may be attempted»to explain data in
terms of an irrelevant varieb]e. Since research in sex differences

suffers seriously from methodological difficu]ties and since so many

confounding,variables have been suggested already, it is difficult to.

refute the validity of another, possibly obscure variable that, on the

basis 'of non-scientific considerations, has been introduced for
explanatory purposes. -

Dichotomizing. The literature comterning lateralization and

cognition in relation to general population differences does not

provide sufficient evidence for an unambiguous-cbnceptualization of a
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_dichotomy' in coghitive.funotions,"t»e}fof‘a‘“iinguistic LH and a "-‘
visuo-spatial RH." In additlon to the forego1ng, Qhe reader of the
11terature about sex d1fferences in lateral1zat1on and cogn1t1on is
: remwnded of the:hazarﬁs,1nvolved in the d1chotomy eMerg1hg from '
research, in terms of "the linguistic female and the-visuo%soatial
male." -The latter concern is expresseo—not only oecause 1nsufficient '
‘evidence‘exists for the support of such a diohotomy. Rather, it is
.thought that, being based on supposedly uno]terable biolooicaL.
. inants, the dichotomy 1eads‘to stereotyping ofAsex ro]es; o
enomenon that historically has been detrimental to both sexes, but
especially to females. Nash (1979) defines stereotypes as "abstrac-
t1ons, s1mp11fy1ng what otherwwse m1ght have overwhe1m1ng d1verse
mean1ng (271) and describes sex rale stereotypes as "tenaciously he]d
well defined concepts that prescribe how each sex- ought to perform"
(271). Burstein et al. (1980) point quite c1ear1y ‘to the b1o]og1ca1
causqp of sex role stereotyp1ng and 1ts ultimate socio- po]1t1ca1
consequences:
In our culture, for examp]e, the biological pull of genet1c sex
is frequently po]ar1zed from birth onward into assigned sex roles
for women and men which inhibit the deve]opment of full human
potential. Stereotypes about the ways in which men ‘and women
think and solve problems are pervasive. Conclusions from stereo-
types affect opportun1t1es for men. as well as women to reach a
variety of educational, occupational ano soc)ol goals (289)
Va]io as such considerations meyﬁpe, the dooger exists that a pre-
~ occupation with thé."consequeooes”“of sex role stereotyping may bias
the d1rect1on of research, thus hampering the chances of obta1n1ng

"neutral" knowledge about sex differences in cognition.

30
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The d1chobom1zlng aspects ef sex role stereotyping brought

"forward here in velation to its 1nf1uences on research,. wijl be

d1scussed aga1n during the presentatio 1s Jchapter of” en;::;nf“

mental explanat1ons of sex differences in cogn1tion Dichotomy~as a

concept related to sex d1fferences in consciousness will be dealt with
in the last chapter. |
| It is emphasized that the foregoing discussjon is not an
:-indictment of the research conCerning»sex differences and their deter-
‘minants. Rather, it is argued that a soc1o-po]1t1ca1 variable has: the
potent1a1 to inhibit and retard sc1ent1f1c 1nvest1gat1on. Such a
~ variable affects other areas of scientific endeavour also, however,”the
many personal and social sensitivities in contempdrary female-male
re]atipnshfps may have a greater impact on the study of sex differences
than is realized. ‘The precarious nature of the situation is ndtedfby )
two exnerts who write about sex differences. Both researchers
emphasize the non-scientific influences on research,‘but they also
© appear to express a resistance tc (if not resentmient of) the endeavours
by others. Block (1976) thinks that: .
The studj of séffd%fferences is...a difficult, comp11cated
arbitrary and inevitable premature undertak1ng...Intellectua]
values, preferences and biases, therefore, direct inquiry and
influence conclusions more than a little (284)
. L
Block's (1976) sentiments are amplified by Kinsbourne (1980) who
‘appears to be antipathetic:
Under pressure from the gathering momentum‘of fem1ntsm, and
perhaps its backlash to it, many invest1gators seem determined to
discover that men and women "rea]]y" are -different. It seems

* that if sex differences (e.g. in lateralization) do not exist,
then they have to be invented (242).

L
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In this section the socio-political influénqeslon research in sex. -
~ differences-of cognition have been discussed{-é short review of .
differences in verbal:and §gptia1'abilities between females énd males

will occupy the following section 'in this chapter.

o

Sex Differences in Verbal and Spatial Abilities

L]

Linguistic Skills

Nhjle-ackn0w1edgihg the existence of some contradictory informa-

tion in the summary of their emcyclobaedig review,'Maccoby and Jacklin
. ' ' . \ ‘ ‘

{1974) consider it "fairly" well established that females demonstrate

greater aﬁi]ities than males inrlinguistic skills, especially after the

age of 11 years. §imi]ar conclusions-have been derived by Hutt (1979)
and Burstein et al (1980) in their more recent r;vﬁews.:'Accoﬁdjng to
Maccoby and Jacklin (1974) the results oBta{ned,from over izo étudiegi”' /
indicate fémaie°advantages in the.frequencyloftvocﬁ]izations by
infants, talking amongitdddigrsi and in articulation, genéra] 1§nguage
competency and comprehension by preschoalers. Girls of school age
scoreihigher than boys on measures of general language abi1ity; reading
readiness;‘speed,>éSiWity and comprehension; linguistic categorization;
word assocﬁation and anagram tasks; vocabulary, and complexity in word
definition. Fgmale adulis obtain better results than males on tests of
verbal achievemént, reading comp;ehension, vocabu1ary,'And on the
English 1angdage section of the Amerf;an‘éb]lege Testland the

linguistic scale of the American College Entnancg Examiqgtion.f_



A]though the Maccoby and Jack]in 11974) rev1ew has been based
extensive]y on studies with pre-adults, their conc]us1ons have been

accepted as representative of females and males

‘Their f1nd1ngs have been supported by add1t1ona1 studies with
adults, of . which a sample fo]lows (Al] female performances are’1n ~
comparison to male performance) -‘ o ,h

“Female adults (Bromley, 1958) and col]ege students (M11burn, Be11
& Koeske, 1970) made less errors in serial 1earn1ng._ A 1ongitud1nal

-3

study conducted in the 1950 S and 1960 3 w1th twins of both sexes
'produced cons1stent1y h1gher fema]e performances on vocabu]ary and
verbal s1m11ar1t1es tests (reported in Burstein et al, 1980).

~ More recent1y, Kail and S1ege1 (\977) presented 1etters in a
f'matr1x format to co]lege students. Females remembered the names of the
letters better 1n-the reca]l task, a finding also obtained,by'Cha1rman-
(1980)“under similar conditions. Royer (1978) reported that fema]es
perform better in digit symbol substttut1on tasks, a result that was
previpusly.obtained by Estes' (1974) studies and at that time'attri-‘
buted to greater ability by'fema1es ianerbal encoding. In a study

with epileptics as subjects (Kupke,'Leufs & Rennick, 1979) females "

ad

performed bettérfon digit symbol, spelling'and‘writing tests. R

Variables related to etiology and severity ofhimpairment,_neuropatho- /f

logy, 1.Q., age, medication, etc were stringently contro]led in this
experiment. P1azza (]980) obta1ned better performances by females on/a
dichotic 1isten1ng task 1nvolving the recognit1on of sy]]ab]es and a

tachistoscopic task 1nvo]v1ng the recogn1t1on of words. Females
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demonstrated greaﬁér ability fo”reca11 oigh and low imagery yorﬂs as
reported by Haynes and Moore (1981). | -
| Finally, investigators of -elderly persons' abilities reported
female advantages in fhe.foilowing tasks: serial learning of nonsense
syllables (Bromley, 1958); recall of nonsénée‘and meaningful words
(Ganung, \971§ Gordon & Clark, 1974); seria] rote learning (Wilkie &
”‘fisdrofer. 1977); and, verbal ability and word fluency (Cohen, Schaie &
Gribbin, 1977; Schaie & Strother, 1968). .

'Some results with_adults have been inconsistent or contradic-
tory. For instance Kail andv51egel (1968) found females and males to
be equally able in the recall of digits presented in a matrix, and °
Searieman (1980) obtained similar performances by the sexes in a
consonant-vowel dichotic listening task. Males demonstrated a better -
verbal memory span than fomales (Grossi, 1980); female and male
lef thanders perforhed better than theif righthanded colféogues._but‘
female and male righthanders obtainedJsimilar scores §n a vocabulary
ﬂ'test (Johnson & Har\ey. 1981) | | .
A In summary, it has been demonstrated consistently that both the
expressive and comprehensive linguistic skills of females are superior

to those of males.

Visuo-spatial skills

1n sumoahiziné the results of more than 75 studies, Maccoby and
Jacklin (1974) state that “male superiority on visuo?spatig\ tasks is
fairly consistently found in adolescents and adulthood, but not in

childhood" (351). Harris (1978) concurs and reinforces: “the male's

-
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superior spatial Ability is not in dispute" (406i; Hutt (1979) is in
agreemenf'ﬁith the foregoing, but Burstein et al (1980) find spmé bases
for djssent in the ability of females to use verbal abilities in
;1§h6-sbatial tasks. o |

Research conclusions favouring males include: , tests of pattern
reproduction; .block and cube designs; two and ;hree diﬁénsional visuél'
spatializations; spatial aptitudes and orientation; performances on
mazes; field (in) dependence and embedded figures tests; and tasks
involving vertical and horizontal body adjustments.

. Since the ﬁaccoby and Jécklin_(1974) review, é‘wide variety of
studies have supported their generaf'cbﬁclusfons.- A sample selected .
from relevant studies follows. (A1l male performances are in |
comparison to performaﬁces by females.) |

Males performed better on mental rotating'tezts “involving two
dimensional representations of three dimensional objects.(wi1son,
Defries, McLearn, VanQen Berg, Johnson & Rashad, 1975; Yen, 1975).
Jahoda (1980), who obtained similar results with adolescents froh Ghana
and Scotland, equated fo* education and family background, thiﬁks that
the results throw “doubt on purely environmental .interpretations”
(431);‘egaﬁes also perform better dﬁ various maze tasks (Spuhler, 1976;
Wilson et al, 1975). Factor analyses of cognitive tési scores have
revealed stfong spatial loadings for adult males, but not for females
(Carter, 1976; qumack, 1980). Kail and Siegel (1977, j§78) found
males more capable of remembéringkfhe position of Tetters and digits
presented in the form of a matrix. Sex differences, favouring males,

in the perception and cognition of "horizontality" have been reported



consistently (Kelly & Kelly, 1977; Munsingeé}\leid; Walker & Krashnoff,

1978). The study by Kupke et al (1979) with-epileptics (referred to in

the section‘on‘verba1 abilities also) produced data demonstriting
greafér male abilities in the picture completion and block design

‘ subtesﬁs of the W.A.I.S. The resJ1ts reflected the "usual sex
differences found in normals" (1130) according to the authors. Bart,
Baxter and Frey (1980) hypothesized that spatiaI/abiTities related to

formal reasoniﬁﬁ'EBTT?ETEQ<ﬂfhus favouring ma]éﬁ, The hypothesis was

not substantiated, but the_researcher§ djdffind males to be more
accurate ig the judging of pendul\nVosci]lation, of conservatibn of
motion, and of equiiibrium in balance.

The foregoing studies were all conducted with adults as
subjects. Studies with children showed 14 week old male infants fixate
‘more on visual than auditory stimuii, while the opposife 6ccured with
femalesx(watson, Hayeg,“Dormann & Vietze,.1§80)."Ma1e elementary
schnol children recalled the positions of letters and digits in a
matrix better (Kail & Siegel, 1977, 1978) andahad A better visual
memory span (Grossi, 1979) than their female counterparts.

Obviously, the conclusiops by Maccoby and.jghklin (1974), that

females are linguistically more capable than males and.that males

perform better on visuo-spatial tasks than females, have found

hcontinuous support in subsequent research. Since these sex differences '

-

in cognition have been well established, investigations have become
more fregquently invqlved with their possible determinants. Related

research has been directed towards biological and env1ronmenta1

explanat1ons‘§nd will be rev1ewed in the follow1ng sect1on
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Biological Explanations

P i}

Introduction ' .

~ .Prior to a review of the research in biological and environmental
aspects of sex differences in cognition, a sﬁort account of the
biological sex differentiation process Qi]] be presented.

A newly formed human zygote has 46 chromosomes arranged in 23
pairs. One pair, the sex chromosones, may be sihi]ar (XX), or dis-
similar (XY) in the structure of its individuai chromosomes. During
the first six weeks after conception no sex differehfiation takes

" place; both XX and XY Rndividuéls produce primitivg gbnads (sex
glands). Subsequent sexual differentiation 1hto "maleness" will only

~ take place in the presence of a Y c¢hromosome. In all other‘cases the -
‘embryo will develop into a fema]é, i.0.w. "femaleness" is determined by
the absence of the Y- chromosome.

After the initial six weeks, the primitive gonads develop into
testes under the iﬁf]genCe of the Y chromosome. If this fails to
occur, ovaries will develop instead, approxiﬁate]y a week later.
Immediately after their deve]opﬁent, ovaries and testes secrete sex
hormonéﬁ. " In males the sex»hormones are co11ecfive]y termed
"androgens,"” while in females a distinction is made between "estrogens”
and "progestins." The sex hormones are involved in the prenatal

‘ organi;ation,of, in sequence, the internal reproductive trécts, the
external genitalia, and brain differentiation. The latter does not
take p]aée untid blood vessels are»fbrmed and vasciilar Eranspartation

is adequate. The sex hormones alsd“p1ay an imbOrtant role ‘in the post-
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natal development of secpndary sex charactgristics, often referred to
as ”femihization" and "masculinization,” and the'produétion of ova and
sperm. | | |
The stages of male differentiation precede those of females with
increased disparity over time. As a result the process is completed at
$ixteen weeks for males and at twenty week§‘for females. In spite o%
lthe faster prenatal sexual differéntiation of males, they are consider-
ably slower in other facets of de&elopment when compared to females.
The biological aspects of sex differences in cognition are
‘usually categorized ‘in terms of genes, hormones and brain organizaJ
fion. The relatidhship between brain and cognitive func?ions are much
- easier to estap]ishathan the connections between genes or hormones and
.cognition. Therefore, research in brain hemispheric differences has
been greatly fggi]iiated and hés produced more'information ihan the
other categpries;
. Clear and consistent categorization of environﬁenta] aspects of
sex differences in cdgnition are seldom encountered in the literature,
“although the interrelated terms "socialization," "modelling" and "sex
role stereotyping” occur most fregeuently. | |
A review of biological and_environmenta],e;planations for sex

“differences in cognition fo]jows.

Genes
" Problems with the definition of subject matter and withvresearéh‘v
methodology are causes for controvergy when_iﬁVestigaiidns intd tﬁe

heritability of cognitive abilities take place. Nevertheless, it has



- been recogoized through famifgﬁgtudies of twins and "regular" siblings
raised in the same and/or in diffeﬁjhg_environmedts, that a strong
genetic component influences the ekoression of cognitive api]ities on
1.Q. tests. There has been a concenprafion on research in genetic
factors related to spatial abilities, ratoer than verbal abilities,
since the former are less affected by en;fﬁonmental variables (Harris,

.1978; Vanden Berg, 1966; Vanden Berg & Kuse;;l979). The most fre-
quently proposed model. for genetic inherit:;cgmof spafial ability is
the sex linked recessive mode of transmission”féo\es, 1980; Harris,

- 1978; Stafford 1961; Vanden Berg, 1968). A sjmplified clarification

of the model fo]lows. o

The~term "sex linked" refers to genes bo;ne gg‘sek‘chrom0somes.

" In terms of their expressive ability ‘individual genes are of a |

"dominant" or “recessive" form, with the dominant formysuppress1ng the

expression of its recess1Ve counterpart. Recessive forms of a gene can

only be expressed if a) it 1sv10cated\on both members of a pair of .

chromosomes or b) if one of toe members of a pair of chromosomes

carries the recessive form, wﬁi{e the other does not carry it in any
form. The sex 1inked recessive trait model of spatiallability assumes'
that a) the reCessive form of a gene is responsible for fhe enhancement
of che'trait which may be produced by a variety of gene combinations
' and b) the gene is borne on the X chromosome.
| Since the- constitution of their sex chromosomes is XX, females
can express the recessive trait only if it is present on both X chromo-

somes.. By comparison,. the male chromosome constitution is XY.and

therefore the recessive trait can be expressed in any member of the sex
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'sipce; in the absence of another X chromosome, no other form of the

gene is present. A consequence of these conditions is that when a
femaje,cérries the recessive form of the gene -on both x chromoéomes,
-alliher sons will express the trait. Howexer, since a daughter's
second X chromosome is contributed by the father, and may or may not

carry the reces;ive‘fOrm_of the gene, the daughter's probébi]ity'of

‘expressing the ability are‘smallervthan those of‘the'son.fvThe%efore,

the model predicts higher mother-son than mother -daughter correlations
in spatial abilities. Some correlation betweeh mother and daoghter is
to be expected as a result of expression, as well as non- expresswon of
the tra1t 1n¢both. H0wever, an X linked trait can never be transmitted_
from fathec to son, sfnce the father contributes only a Y chromOSOme in,

the determination of the sex of the son. In contrast to-that for

. mother-daughter, thekfather-son correlation should therefore be zero.

‘When viewing the_foquoingvas "participetion“ of the X chromosome
with its recessive form of a gene (Xs) in chi]d-parent pairings, the
following possibi]ities arise:

a)  son (XgY) and mother‘(xsx), with two of three X chromosomes
. shared; v

b) daughter (X¢X) and father (XSY), also with two of three X
. chromosomes shared;

c)  daughter (X¢X,) and mother (XsXp), with two of four X

chromosomes shared;

d)  son (Xg¥y) and father (XcY,) with no X chromosomes shared. ~

~

The correlations for fam11y members in case of comp1ete and

T pyre” (1 e. non env1ronmenta11y contam1nated) expressuon of sex llnked L

- PP

recess1ve tra1ts are. expected to follow the fol]ow1ng pattern
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Mother - son = father - daughter> mother - daughter > father -
son = 0 (Boles, 1980; Harris, o78). |

It is mainly throUgh the 1nvest1gation of pafterns.qf famiﬁy
corré]atidns that the sex linked recessive gene model for spatial
ability is either supported or refuted. .

Normal populations. Support for the model is prov1ded by Harris"

(1978) on the basis of studies by Stafford (1961), Corah (1965),

"Hartlage (1970) and Bock and Kolakowski (1973) which produced the
- predicted pattern of family correlations to a greater or lesser

degree. Vanden Befg‘and Kuse (1979) refer to‘ﬁesearch d;%a reported by

Goodenough, Gandini, Pizzamfg]io and'Nitkin‘(1977) and Yen (1975) which
also lend credibility to the model. | |
However, 1nformat1on from an equal number of studies contrad1cts

the prevyous]y,poted results. DeFr1es, Mi, Rashad and Vanden Berg '

(1976), Carter Saltzman (1977), Fralley, Eliot and Dayton (1978},
) *Loeh]1n, Sharan and.Jacoby (1978), McGee (1978) and Park, Johnson,

Rashad and wiilon (1978) all failed to obtain the unique pattern in
family correlat1ons | | _

The discrepancies in 6utcomes are discussed by Vanden Berg and
Kuse (1979) and Burstein et al (1980). They name as main‘"culprits“
d1fferences in samp]e size, variation in the methods of stat1st1ca1
ana]ys1s, and d1ver51ty of 1nstruments used for measur1ng spat1a1
ab111ty. Boles (1980) so]ved the prob]ems related to d1fferences in".
statistical analysis and sample size through the poo]1ng of the popu]a-
tions of 10 previous studies aﬁd through the statistical mahipu]atjgpiv
of data'inyo1vingithe transfofmationrgf corfe]atiqns.tb Z scores and

JEp— [

—
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| than others" (632).

108 |

the use of weighted means. As a result he obtained the fo]]oning o

correlations corresponding to mean Z scoFésé N V
Mother - son pairs: O. 27 (N 1,476); father - daughter pairs:

0 31 (N = 1,505); mothe‘- daughter pairs: 0.31 (N = 1 ,535); and

father - son pairs: O. 25 (N = 1,456). It will be noted that the

: . . \
~overall pattern of correlations is not in accordance with that

predicted by the sex linked recessive gene model. However, Boles,

(1980) remarks thét;"overall anaiyses such as these do not take into

account the possibility that some tests of spatial ability are better.

[

[Ghad

. It is noted here also, Ehat the age of the offspring in the

-studies used'o“qéoles fon analysis, varied from‘gjx years td’hdo]es-

cence. Maccoby and Jacklin (1974) stated that. sex d1fferences in
spat1a1 ability are not found consistently until adolescence and Vanden

Berg and Kuse (1979) ma1nta1n that "the trait shows a developmentala

. pattern" (91)- Thus, the poo11ng of samples of popu]at1ons involving

non= adu]ts may in itself 1nva11date Boles' (1980) in-depth analys1s

A

[
'Clnnlcal populat1ons. 'Research of genetic abnorma11t1eslglso .

[N

contributes to the know]edge'bf sex differenceSvin spatial'ability.
Specif1ca11y, ‘persons suffer1ng from Turner's syndrqme have been
1nvest1gated Such’ 1nd1v1duals are phenotyp1ca1]y fema]e; but most -

frequently they lack one sex chromosome (xo0), although in some

--1nstances they display a mosaic sex ch%omosome pattern (e g. XX, XO)

If spat1a1 ab111t¥ is a tra1t related to a sex linked recessive gene,
the XO individuals can be expected to demonstrate spatial ab111t1es ‘

simﬁﬁoqﬂto those of normal males who a]so have.only one X ehromosome.

e b
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However, findings-indicate that such.individuafs not,only perform worse

than normal males on tests measur1ng spat1a1 ability, but also worse

than normal females (Buck1ey, 1971; Garron, Mo]ander, Cronholm &v
Lindsten 1973',Garron‘&,Vander Stoep, 1969; MasCfa,’MOney, Ehrhardt &
Lewis, 1969; Money, 1963; Money & Granoff,’ 1965).

» In the case of Klinefelter' s syndrome a ma]e is d1agnosed as
having an extra X chromosome (XXY). Frequent]y, hypogonad1sm and poor
viri]ization are symptoms of the syndrome. Testing of patients’
cognitive ab111t1es has produced normal and super1or resu]ts (Money,

‘ Lewis, Ehrhardt & Drash 1967), but subnorma] I.Q. scores have been )
reported in a‘majority of cases (N1elsen, 1969; Raboch &'Sipova,

T961)Q Although Money (1964) did not obfain significant differences
between verbal and performance [.Q. scores, Nielsen (1969),considers a
depressed performanCe I.Q; to be mainly responsible for the majorityvof
scores inSthe defective range prodpced by individuals suffering from o 1 v
K11nkefe1ter s syndrome. | o )
| A th1rd syndrome results from the presence of an extra Y chromo-
some in ma]es (XYY). An initial rev1ew of studies by Daly (1969)
indicative of subnormal cognitive funct1on1ng by XYY males has . been
cr1t1c1zed.by Owen (1972) on'the bas1s that population samples were
selected from prisons and.other institdtions. ﬁoel, Duport, Revil,
DussmyEr and Quack»(1974) did not obtain subnormalrperformances by XYY,
subjects from the general population, but Witkin, Mednick, Schulsinger,
Bakkestrom, Christianson, GoodenoOgh:\Hirshborn, Lundsfeen,‘Owen,f
Ph111p, Rubin and Stocking (1976) reported depressed intellectual

functlons by such 1nd1v1duals
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[".In summary, it is clear that no conclusive evidence exists for =
either support or refutation of genetic inheritance models for sex
differences in cognftive functions The possibility does exist that
genet1c sex d1fferences may be transIated into sex d1fferences in ¢
cogn1t1on through the effects of sex hormones.: A review of related’

‘research folldws.

- Hormones i

" The chemicai';ubstances cal]ed‘“hormones" interact.with cells
that have matdred'or dffferentiated to -the extent that they are
prepared to receive the hormonal<"message.“ Hormone activity is of
consequence only when the target tissue is receéptive and responsive.

The focus in this section is on sex hormones’produced by ovariés}

" and testes. Of the androgens,stestosterone'is primarily active in the
~male differentiating process. That task be]ongs'to estrogens in

females, while the other major female sex hormone, progestin, is

1mportant ma1n1y “An th preparat1on for pregnancies. A few other

phenomena re]e. t t0‘ ex hormones are noteworthy First, female and'
male hormones are produced by both ovarIes and testes, the ma1n
difference is that ovar1es produce more estrogens and testes more
androgens. Second]y, a number of-sex‘hormones can transform 1nto one
another by means of biochemical processesi. Flna]?y,v1t 1s known that
the s1mu1taneous presence of female and ma%e sex hormones may rec1pro— |
cally inhibit their biological effect. . . .. ;;"3_ BN

The const1tut1on and funct1ons of sex hormones are not yet fu]]y

understood. The lack of knowledge 1eads to methodo]og1ca1 prob]ems o

[



when the relationship between.hormonal and cognitiye functions are
investigated:™

Normal populations. Data from dozens of studies conducted over

severa1 decades caused Broverman, Kleiber and Vogeﬂv(1980) to report
that differences in stimulative potencies of respectively, esfrogens ,

and'testosterone are at the basis of feminine superiority in automati-

‘zation tasks and masculine superiority in percéptual structuring -
.tasks Automat1zers are capab1e of perform1ng repet1t1ve tasks at a

higher speed than would. be expected from their genera] 1eve1 of

ability. Through prof1cency 1n_pract1ce_they learn to autom1ze and in’
the process they a]so.are less susceptible to mental fotique than
non-or weak automatizers. Related tasks ane'e.g. the speed of naming
repeatedacommon objects of color hues, and intrfnsica]]y simple,

repetitive coding. By contrast, pércep;dal restructuning tasks

"require individuals to inhi@it;..initia] automized responsés to’

obvious st1mu1us attr1butes in order that responses.may be made to less
obvuous st1mu1us attr1butes" (Broverman et al, 1980, 58). Examples of
such skills-are involved in the Block Design and Object Assemb1y

subtests of the W. A 1.S. |

Petersen (1979) d1scussed the relat1onsh1p between somat1c

measures, cogn1t1ve functions and sex hormones

—

If we accept the data that males tend to perform better at
spatial tasks and females at verbal ones, a reasofable hormonal
hypothesis in view of sex related differences, would be that’
"male" hormones should produce proficiency at "masculine" -
cognitive skills...while more "female" hormones shou]d produce
the. “fem1n1ne" cogn1t1ve skills..." (205) _

»
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However, Petersen's own investigations showed that stereo-
'typ1ca11y 1ess "mascu11ne" male somatotypes of 16 and 18 years
performed better at,spat1a1 than verbal and coding tasks, uhi]e
opposite performances were obtained from subjects w%th nore'extreme
~ "masculine" somatic characteristics. By comparison. females in the .
same age groups who were more "masculine” in physical appearance
performed we11vatwspat1al tasks, but medsures of verbal and coding
ability were not meaningfully related to somatotype. Petersen's (1979)
conclusion is tnat,“androgynous males and females tend to excel at
spatid]»ability.;}(while)...individua]s who}are more sex-stereotypic in
appearanoe-tend to be'poorer at spatial abilitytu(zb4).. This
conc]usion is difficult _to reconcile with the Brovermanxet al’(1980)‘»
resu1ts, unless one assumes that different levels of male hormones are
required for optimum spatial ability and somatic.naseu]iniaation
‘respective]y,‘in the case of'maJes.v However, sueh antassumption wou]d
be irrelevant in‘the case of females. | o .i .
It-is obvious that the few studies with normal populat1ons do not
prov1de suff;c1ent information for the draw1ng of conc1u51ons about the
influence of sex:hormones on the cogn1t1ve funct1pns of ma]essand

females.

C]inicai‘Populations Clinical pdpu]ations provide two avenues

- of 1nvest1gat1on of the relationship between hormona] and cogn1t1ve

funct1ons F1rst1y, there is a number of 1ndiv1duals who suffer from
.genet1c anoma]1es and. subsequent endogenous alterat1ons 1n hormone -
production. Second]y, offspring of mothers who rece1ved hormone '4?
treatments during pregnancy have been exposed, exogenously, to;these

Y
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hormones Pattentslin both categories are affected'by hormonal‘
‘ 1mba1ances. |
The adrenogen1ta1 syndrome (AGS), caused by an autosomal |
recessive gene, be]ongs.1n the first category. The resulting over-
~ production of endogenous androgens71s5ret1ected in males who display
short stature, increased'muscle growtb:and precocious puberty. Females .
7sufferdng from the syndrome showﬂvarious degrees of masculiniiatjon'of .'~
.the external genitalia, hafr growgh'and voice, and lack of breast}
development.. The condition canfbe corr?cted through hormone treatfent
and surgery. , En | | _
Re1n1sch Gande]man and Spiegel (1979) and Ehrhardt ‘and Meyer-
Bah]burg (1981) report that early studies of AGS pat1ents produced data
with a h1gh percentage of 1nd1v1dua]s w1th significantly elevated .
levels of cognitive (especially verbal) abi]ities. Subsequent |
re- ana]ys1s of data did not produce significant differences between T
verbal and performance I.Q.'s and it was demonstrated that s1b11ngs and
parents of the subjects also tended to score above the norma] range of»
a full I.Q. scale. In 1974, Baker and Ehrhardt designed a study with
AGS ch11dren and s1b11ngs and parents as contro] groups .The1r
f1nd1ngszwere. a) 1.Q.'s above 110 occurred in 59% of the_sample of
the'ﬂés children, rather than in the expected 25%; b) no sionificant
‘jd1fferences between AGS children, the1r snb11ngs or parents were S
obtained; c) no sigan1cant differences between verbal and performance
.I.Q.'s-for either’AGS'children, their siblings or parents were
demonstrated; and d) AGS'chi]dren did show lower scores-than their

. siblings on the.numerical.subtests of the SMA; a;SimiIar:findihg'had;

i
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been reported previously by Lewis, Money and Epstein (1968) and Periman
(1973). | '
‘deitner the Baker and Ehrhardt (1974) study, nor one similar to
it, by McGuire and Omenn (1975) produced evidence that exposure to
greater.than normal prenatgg levels of androgens affected the general
cognitive abilities of males differently than those of females. The .
hypothesis that expp;ure to a high level of male hormones would cause
females to display a paftern of cognitive abilities more similar to
that of normal ma]es_tnan of normal females, has not been suppqrted
either (Baker & Ehrhardt, 1974; McGuire, Ryan & Onenn, 1975).
Ehrhardt end deyer-Bahlburg (1981) ardue on the basds of avail-

able ev1dence that 1evels of androgen do not directly influence general

‘cogn1t1ve abilities or-the usual pat%erns of sex d1ffenences in

o~

cognition. Rather, it 15—;Fddiht that the effect on cognitive

abilities by the autosomal. recéssive gene for AGS, could be independent
(n]eiotropic) of its effect on hormone levels.

Anoiker, syndrome in the categor} of hormone imbalances ie
“androgen insensivity," also knonn asq“testicular feminization."
Individuals suffering from the syndrome are genetic males whose cell
t%ssue is incapable of incorporating androgens, especially testos-
terone. Thus, these genetic males are born as hormonal and phenotypic
females exh1b1t1ng female secondary sex characterlst1cs. Money (1«&!‘58&,F - :.-T

b) and Mascia et al (1969 1972) reported that such 1nd1v1duals el

@ . . .

demonstrate significantly better verbal than performance I.Q.'s.
Similar results have been obtained by Perlman (1972) with pseudoherma-

- phrodites, .i.e. genetic males who are bon€\uiﬁh incomplete masculinized
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“external genitalia due to androgen insufficiencies experienced in
utero. In contrast to individuals suffering from androgen insensiti-

" vity, pseudohermaphrodites do benefit from postnatal hermone
treatments. Perlman's (1972) subJects not only scored hlgher on verba]
_than performance'}.o. related tasks, but also lower in Q]oek Design and
Picture Arrangement suﬁtests ori the WAIS and other spatial tasks, when
“compared with matched norma1 control subjects. The foregoing studies
with genetic males deficient in male sex hormones suggest the existence
of a relationship between the condition and depressed visuo-spatial
abilities.

v

Males inflicted with testosterone deficiencies as a result of

diets 1ack1ng in proteins, also displayed s1gn1f1cant1y j

spatial ab111t1es in comparison to ‘matched controls with

nutritious diets (Dawson, 1967).
Harris (1978) refers to studies of "androgen insensitive" or
"androgen deficient” males, while suggesting an explanation for the

lack of spatial abi]ity in Turner's syndrome (X0) females discussed

!

previously. He argues tnat the expression of a sex linked recessive
gene for spatial ability may be'dependent on a normal environment of

gonadal hormones, especiéljj”offtéstOSterone»whichwis.alsoosecreteg in. oL
PR

i *smaTl quantrtnes by the ovar1es of. females, Surgery on Turner s

_
- P e o A -
PR b . - G

“ syndrome pat1ents have revea]ed 1nadequate1y formed and function1ng—

\ ovar1es, “which produce ne1ther sex hormones nor ova (Bock 1970 Gupta,
1915 Hyde &»Rosenberg, 1976) Thus, Harr1s (1978) suggests that: ‘
it maybe that prof1c1ency in spat1a1 tasks is linked both to the

X chromosome and to the presence of testosterone, and that the
capacity of normal monozygous recessive females to express the



spatial trait depends on the production of ovarian testosterone

above some threshdld level (481).

In view of the information presented thus far, Harris' suggestion
deserves serious consideration and if possible, investigation at the
clinical level.

When . pregnancies- are endangered because of e.g. toxic conditions,
pregnant females are treated‘wtth hormones and their offspring are

exposed to these exogenous hormones. A number of studies have provided

N .
relevant information concerning the effects on the cognitive functions

__pregnapcies were used. as control groups. " The ch11aren Whe_were exposed v

of the sexes. )
Ehrhardt and Money (1967) eva}dated girls exposed to androgenic
synthetic progeston. In addition to masculinized genitalia at birth

and stereotypical “mascu]ine" behaviours and interests thereafter, the

g1rls manlﬁésted mean 1.Q. scores s1gn1f1cant1y above the norm, w1th no

significant d1fferences between verbal and performance I Q -
Dalton (1968) reported on 9 and 10-year-old subjects whose

mothers were treated for- toxemia with naturally occuring-progesterone,

and ‘o the same- yOUngster5~when they(had reached“ado]escence (Daltap,.

—

1976) 0ffspr1ng from untreated toxemic’ mothers -and. from uncomp11cated

to progesterone performed superior. in. schoo1 subJects, wh11e the off—

'"spr1ng of untreated toxemi¢ ‘mothers performed poorly ‘on school- related

skills. High dosage and early administration of the hormone treatments
correlated positively with the better ratings. The effects continued

into adolescence. A o e o
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Male adolescents whose diabetic mothersfhad been treated with
synthetic estrogens and progestins during pregnancy performed inferior

on visuoéspatial tasks when compared to two control groups ﬁYalom,
Green & Fisk, 1973). A critique of the study is that a control group
with the same Tntra-uterihe history, but without hormone treatment was
‘not included; the cause of_the effects,'therefore,'cannot be attributed
conclusively to the treatment (Ehrhardt, 1979). However, this -and
foregoing studies involving exogenous hormone exposure appear to"
establish some kind of relationship between the treatment and
performances on tests of cognitive abilities. Nhesher and how‘it
affects the sexes in different manner is at'fhis-time difficult to
ascertain. _ .

Finally, Reinisch and Karrow (1977) divided a sample of -71
subJects 1nto groups predom1nant1y exposed to estrogens progesterone
or a comb1nat10n of both Results were that:

- Neither the subgroups nor the total sample showed any s1gn1f1cant

"differences in W.A.I.S. 1.Q's from untreated sibling controls

(thandt “1978, 428), P . ‘

‘ ~'butf' .

.'There'Was'also.soﬁe evidence. ..that a prediction of higher school .- -

achievement in ‘the progestin- exposed offspring would not be
unreasonab]e (Re1nisch Gandelman & Vogel, -1979, 228)

_ The foregoing review conviﬁcing]y suggests that research in .
hormonal influences on sex differences in cognition is in its infancy;
obviously, conclusive evidence about these influences has not been

arrived at yet.

117
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The possibility exists that a) sex hormones have multiple
ffects, b) sex hormones affect the cogn1t1ve abilities of the sexes
differently and c) different opt1ma1 1evels of one or more. sex hormones

are required for the expression of different cognitive ab111t1es._

These possibi]ities, in combinatjon with the knowledge that.a) female"
and male sex hormones are produced by both“sexeé and'b),under certain
circumstances sex hormOneé reciprocally repress their expressions,
allows for a vast array of possible hormonal influences on male and
emale cognitive functions: The fact that hormones are specialized and
difficu]t to measure, complitatés matters even more. so.

In spite of the complications, two theorT:; concern1ng the s
influence of hormones on sex d1fferences in cogn1t1on have been
advanced. - The first theory hypothesizes that env1ronmenta1 stimuli do
not have the same "meanings“ for the sexes, because sex hormoneé
~ influence female and ma]e'sensory information and perceptaal processes

differently. The influences of sex hormones can occur prenatally,
perinatally and postnatally and the sensory and perceptual differences
would through their c1ose‘as$bciation with cognitive pfocesses,
‘u1t1mate1y be the cause of many sex differences in cogn1t1on Most |
support1ve evidence for this theory has been obta1ned through an1ma1
' stud1e§, but more recently the human menstrual cycle and its vary1ng
levels of sex hormones has been used as a vehicle for relevant studies
(Dan, 1979; Reinisch et al, 1979). | |

The second theory postulates that the maturation process, which

is primarily controlled by hormones, creates diffekences_in brain

hemispheric development, with sex differences "in cognitive functioning’

&
2
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as a-abnsequence:(ﬂaber, 1979). This theory Will_be”dﬁscussed;mdref

extensively in.the following reView.'

Hemispheric lateralization: - Introddction

On the basis of non-sex differentiated:stﬁdies,‘ohe could- - = -

conc]ude that LH cogn1t1ve funct1ons 1nv01ve verbal tasks, while the RH

1s_engaged mainly in visuo-spatial skills. It has long been recognized:

‘that such studies included a preponderapee of male subjects, but the
_implications of sample b1a§,were not fully rea11zed until more -
bcontrolled studies produced contradi tory results. Thus, recent

reviews of studies in the later

jzations of cognitive functions areva
‘ref1ect10n of a new body of know]edge based on sex differences. The
consensus among rev1ewers is that little support exists for the early
‘view of Buffery and Gray (1972) that the ma]e bra1n is more symmetr1-’
cal]y organized for both 11ngu1st1c and visuo-spatial functions than is

the female brain. The reverse ‘model, i.e. a more asymmetrwca] male

brain, is presently more accepted for visuo-spatial functﬁons‘(Harris,.ﬁ

1978; McGee, 1979) or for both_Tingqistic and visuo-Spatial functions
(Bryden, 1979; Hutt, 1979; McGlone, 1980). - "

McGlone (1980) cites research to support the asymmetry model.
. For 1instance, Lansde]] and Urbach (1965) compared the rat1o of verbal/

nonverbal residual skills after left and rightsided temporal

lobectomies in females and males. Relevant subtests of the WALS were -

used for assessment. 'Men with leftsided Iobeifzhies showed more

1mpa1red verbal than nonverbal" sk1lls, the oppos1te.resu1t was - producedf

- by;rjghtsided;}obectom}zedfmates., No sagn1?1cant dlffErehCes in. the _

P T I IE TR L



verbal/nonverba] rat1o-were obta1ned frOm either 1eft or. r1ght51ded
_”1obectom1zed fema]e groups ‘Similar resu1ts were reported by McG]one

(1978) ‘with adu]ts suffer1ng from. strokes or tumors. Lefts1ded bra1n

dnJury to ma}es produced s1gn1f1cant d1screpanc1es favorwng performance e

Tf I Q over verbal I Q - but oppos1te f1nd1ngs reSulted from r1ghtsrded

120

“bra1n 1es1ons No d1screpancres -were-found: for e1ther LH or RH damaged_,

.;fmwhs.7Tﬁh”@“ff‘jﬁf—fkﬁﬁaﬁﬂ"fg:,.[g U
Sex d1fferent1ated data were not 1nc1uded in 13 stud1es conducted

in the 1950 s and 1960 "' s- w1th sub;eqts sufferlng from r1ght and left

G > oo

*‘-them1spher1c lesions Ing1is and Lawson (498]) re analyzed the stud1es D

NP R ey

'for sex d1fferences They found that when svgn1f1cant verba] and ..... :;f:ai S

‘nonverbal def1c1ts had been reported in groups w1th 1eft and r1ght
brain damage respect1ve1y, the studies conta1ned s1gn1f1canbly more
male than fema]e subJects. Conversely, stud1es w1th equivocal or “
negat1ve outcomes—in- terms of the re1at1onsh1p between 1mpa1red
cogn1t1ve functions and s1de of bra1n damage, had a mueh larger |
proportion of fema]e pat1ents The researchers conc]uded that the
females who did not show.strong 1atera1yzed effects tended tozmask the
trends found in males. | o | ”

.~ The forego1ng f1nd1ngs prov1de support for, greater ma]e than\
female hem1spher1c spec1a1ization, but in a strictly theoret1ca1 sense,’

they do not clarify which function (1 e. verbal or non verba1) is more

lateralized (asymmetr1ca11y present) in the male brain. Thereforey a

small number of phys1olog1ca1 stud1es w111 be presented that have I

taneously 1n both 11ngu15t1c and VIsuo~spat1a1 act1v1t1es.pj -

;Oa,_..... -

'v.u compared the hem1spheres of the SExes”whiie they‘were ehgagad s1mu1-;}]ﬂ?fffgif_f

o amh



",v1sual1zatton”act1v1t1es. No - hem1spher1c d1fferences d1st1ngu1shed

o

Ray, Morell and Fred1an1 (l976),demonstrated in maleS‘% greater

LH desynchrony during verbal tasks and greater RH desynchrony dur1ng

.between'types'of’tasks”in females. Butler (l980) refers to stud1es by

'Carter (l976) and McGratton (l979) wh1ch obtained decreas1ng alpha '

'frhythm over the RH when subgects sw1tched from mental ar1thmet1c to a

 face recogn1t1on task “the occurrence of such a sw1tch was greater 1n

~"'and Mahoney (l978) study has been cr1t1c1zed on the bas1s of poss1ble L

‘?:Lmale than female hem1spherﬁc aSymmetry of verbal and v1suo-spat1al

males than females.’ Studies by Beaumont Mayes and Rugg (1978) and

'H;-wogan, Kaplan, Moore and Epro (l979) have also demonstrated greater |

' funct1ons, although Robert and Mahoney L1978) and Moore and Haynes

verbal ‘mediation dur1ng the v1suo-spat1al tasks and Moore,and Haynes

(1980) suggested that the act1ve/pass1ve nature of the tasks and

'd1screte/cont1nuous nature of stimuli affect the asymmetr1cal

hem1spher1c funct1on1ng of females and males.
F1nally, stud1es have been conducted of neural and vascular

asymmetr1es in ththemlspheres of females and males. NG firm

conclus1ons ‘have resulted from these’ 1nvest1gat10ns, and therefore only

suggested hypotheses are- related here:

4‘;a) female hemispheres may be more symmetr1cal 1n shape and more

equal in weight than male hem1spheres,

b) the planum temporale, believed to be related to speech, is larger'
- -~ .ip the LH than the RH in the majority of both sexes; however: the

’ Afaﬁﬁuf:reyerse pattern 1s more frequently present in females than males,

’igf;; c) - the sexes may dtffer in 1nterhemwspher1c connect1ons,'

N
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i(l980a) obtalned oppos1te results 1n the1r 1nvest1gat1ons." The Robert .;.u) F,ﬁ_'
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‘_d)_ the dra1nage pattern of blood from each hem1sphere may dlffer for
e the sexes; v . MR

e) the 1nc1dence of cerebrovascular disease may d1ffer between the SRR
sexes in s1de and vessel site. S T
_The electrbphys1ological studies were .conducted w1th normal
-zfsubJects who performed l1ngu1st1c and - v1suo-spat1al tasks, s1mul—"
"taneously The 1nformat1on sﬁggests that the male bra1n asymmetry

o "1nvolves more RH than LH act1v1ty durl"Q V‘SU°‘Spat‘a] tasks and v1ce 1.~"

miversa, fiore: LH than RH act1v1ty dur1ng l1ngu1st1c tasks.. Also, -hoth.:: rgw;:*.:i:

‘“klnds oﬁ%tasks engage the hem1spheres of females more evenly than 1s

_ gielntrue for males,

e e b

In add1t1on to the l1m1ted number of stud1es that focused ‘on sex .
“"j‘.d1fferences in lateral activ1t1es dur1ng s1multaneous, l1ngu1st1c and

‘ fv1suo-spat1al tasks many more have 1nvestigated sex d1fferences in
'lateral act1v1t1es dur1ng e1ther llngu1st1c or v1suo-spat1al taskst .
These investigations are.reviewed in the;following;sectaons.

»

Hem1spher1c Lateral1zaton.f L1ngu1st1c Sk1lls

R YOS \: e el

.

-

Normal Populatlons" In a number of dichottc llsten1ng,stud1es }:,'7EV‘

consonant vowel (cv) syllables have been used for testing sex-

5

differences in laterallzation of lingu1st1c sk1lls.' Compared to the ‘,i
left ear, s1gn1f1cant right ear advantages (REA) have been demonstrated
- by . males in CV tests, 1nd1cat1ng that the LH is -more involved in such

tasks. Although females also showed REA, these were not $1gn1f1cantly

hY

d1fferent from left ear performances (Gordon, 1980 Lake & Bryden,

- 1976; Piazza, l980)_ Harshman, Rem1ngton and Krashen (1975) coTb1ned_
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R and’ reanalyzed the f1nd1ngs ‘of three stud1es which had not produced

”s1gn1f1cant sex d1fferences (own unpub11shed data, Ryan & McNeil,. 1974

~van’ Lancher & Fromk1n, 1971). The " coibined results produced s1go1f11 gy.fo""'

':cant greater REA in’ ma]es than in femaJes. Other studies w1th cv.

. Sy11ab1es haye etther not.produced s1gn1f1cant1y sex d1fferences in’

—y

' hem1psher1c functions: (Bryden, 1975) or man1festéd results opp051te to
the forego1ng;.1.e; greater.REA in females than 1n.ma1es (Dorman &
Porter, 1975)- -

-

< Fwo’ stdd1es w1th numer1ca1 mater1a1 (s1ngle d1g1ts, number pairs IR

' :or l1sts of numbers) also demonstrated s1gn1f1cant1y greater REA in~

ma]es, but not in feiales (Brydenp.laﬁﬁ,nGordon, 1980 a).* However,
other data obtawned w1th s1m11ar materlal weré not 1nd1cat1ve of signi-
.chant .ear advantages 1n»e1ther sex (Bryden, 1975;- McKeever. & Van
-;Deventer, 1977b) and 0ne study showed a not- sign1f1cant1y greater REA ,7
in fema]es than in males. | |

‘McGlone and Davidson (1973), Th1st1e (1975) and Br1ggs and Nebes

(1976) did not obta1n s1gn1f1cant sex d1fferences 1n ear advantages

s 7-wtth pa1rs of.words, a1though 1n these three‘studles the d1fferences

that were demonstrated were 1n the hypothe51zed d1rect1on of greater ;

| male than female REA..: | - L e
. Bryden (1979) expresses concerns about d1chot1c 11sten1ng

methods. It is felt that the manner of presentat1on of material and of

'instruct1ons may cause subjects to attend to one-ear primarily and |

- produce results unre]ated to .cerebral asymmetry. In spite of the |

"'Pjﬁobgect1ons, Bryden (1979) concludes that the maJor1ty of«stud1es



" male bra1n.

'-.1arger RVFA in females. than -in. ma)es.

~ females. On that basis, 1t is Just1f1ed to c1a1m that d1chot1c

11sten1ng tasks~show males' LH-to be. more 1nvo1ved 1n 11ngu1st1c sk1lls

than the1r RH but that th1§v1s not” the case for fema]es whose LH and

RH are moré ‘equatl part1c1pants.. Th1s 1nd1cates that - 11nqu1st1c

a2

functlons are, more symmetrmca]Ty Taterai1zed 1n the female than in. the

e
)

Tach1stoscop1c stud1es with a var1ety of 11ngu1st1c mater1a1 such

T as 1etters, dlg1ts and words have demonstrated rlght visual field .

Wi AT
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advantages (RVFA) in males to be s1gn1ficant1y greater than 1n females

(Hannay & Malone, 1976a; Kail & Siegel, 1978 Levy & Re1d 1976;

" Marshall & Holmes, 1974) Sex d1fferences in RVFA were not obtained by

:Hannay and Boyer (1978) Leehey, D1amond and Cahn (1978) . and P1azza

(1980), wh11e a study by Bryden (1965) produced data that indicated a

PRI
Because of thein,more 1ntr1cate‘exper1menta] variables, two

- "studies w111»be presented in ‘some. detail.. F1rstly, Bradshaw and Gates

(1978) 1nvest1gated the, general)y accepted RVF supr1or1ty 1n

"Tingu1st1c sk11ls as a funct1on of a) frequency and'concreteness/ o
471ﬂmgeab11ity of words, by nonwords (i e. 1etter str1ngs), c) type of

: task (1 e. over naming. vs.,lexjcal dee1s1on by means of a manua] {J

A I

response, d) fam111ar1ty with materlal and e) sex The researchers

summarize their results as follows:

P

RVFA (i. e LH) super1or1ty with verbal mater1a1 was demonstrated

a) by ma)es in. compar1son with fema]es and b) by all- subjects for overtv"

‘”;’snam1ng tasks in compar1son to 1ex1ca1 dec1s1on tasks. When fema]es

~ were requ1red to engage 1n 1ex1ca1 decis1on tasks a LVFA ti.e. RH) was
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freqdéntly -apparent espec1ally with unfam1l1ar material. Frequency and

’ concreteness/1mageabﬁl\ty of materwal d1d not relate to vasual

advantages for e1ther f1eld or Sex.

On the basis of this and three other studies‘(Bradshaw, Bradley &
Patterson, 1976, Bradshaw, Gates & Patterson, 1977b; -Bryden & Allard,
- 1976) the researchers concluded that a RH mechanism is.in .existence
assocwted with .Jexical, decaswns and leveJ of d\fﬁicultyof ver* - -
mater1al. Th1s mechan1sm is more strongly developed in females, |
1nvad1ng the RH space normally reserved for visuo- spat1al processing.

The second study was conducted)by Graves, Landis and Goodglass
(1981), who requested their male and female subjects to recognize <
emotional and non emot1onal words from two separate lists. -The dat®

were analyzed for each,sex on the bas1s of emot1onal1ty and image-v

: ‘::;snfn‘erfsf-‘mﬁ-ars. with- the-foTTowing resiless 7.0 T R

' dales showed a RVFA for recogn1t1on ‘of @11 words, while females .
d not show any v1sual f1eld advantage.

-;‘4jb) the»LVF of .males- recogn1zed emotiopal words more. accurate}y than -

non-emot1onal words; females showed a sim1lar pattern of B
recognnt1on i the, RVFL we o~ - T

/

c) - there were no- ”1mageab1l1ty of word" effects for males in either

125

... .-visual .field;. however, females demonstrated a positive correla- . .

tion between the 1mageab)l1ty -effect ‘and -the -visual field
advantage in recognition of -all words. In other words, females -
with, LVFA for recogn1t1on of all worlds, also showed a LVF image-
ability effect, “and vice versa RVFA for all words correlated with
a RVF 1mageab1l1ty effect.

A

‘]The_researchers find supportvfor»the'hypotheSisjthat the male LH
is more essential for lingustic skills than the RH, but that verbal

mater1al 1s more evenly processed by female left and r1ght hemls-

pheres. They find the emotionality and 1mageab1lty effects in females

S
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difficult to interpret.and suggest. that fuftheristudy’is.required.
Studies of eleetnophysio1ogit;1 brein activity during 1inguistie
“tasks provide an ineonsistent picture. Davidson, Schwartz; Pugash and
. Brdmfie]dyiiQ76), Moore and Haynes (1980a, b) and Haynes and Moore
.{1981) registered greater LH than'RH activity in fenales, but greater
RH than LH activity in males during‘the prdcessing of verbal materia].
Opposite results have also been supported, i.e. more female RH and male
LH activity, during similar tasks. iHannay & Malone, 1976a, b; Leke}&

Bryden,;1976) In generai, researchers find“the latter findings more

7

_ supportive than the former of results obtained thréugh dichotic

'1istening and tachistoscopic v1ew1ng tasks, since they emphasize n:le

LH Tinguistic activities and allow for female RH language invoivements, o

.Other- researchers have féuhd BotH the female and maie LH most /xf

‘involved in verba1 tasks (Molfese, 1978; Moore, 1979). _//I o
. Haynes and Moore (198}) associate the differehces in outcone7/of
'_‘electrophy51olog1cal studies w1th the nature of mmteriai and task. ’
}-More spec1f1ca1]y, it 1s thought that differences in 1mageabi]1ty of
'stimulus material 1nteract differently with' either a reca]] or a
'refognition task and thus may bring about varying emphases in brain
hemisphekic gdtiyity in the sbxes. Haynes and Moore (19§1) do nqt come
to any conclusion inﬁthis respect, but one can speculate indeed, tﬁ?ﬁ
e.g. the recognition of highly imegeable concrete words requires a '
different, possibly less. "linguistic,"'hemispheric process than the

reca]l of abstract words of Tow imageabilj.;z A task;méterial - sex‘

1nteraction may also have been a factor in the difficult - to interpret

+

differences in imageabilty effects in the tachistoscopic studies by
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Bradshaw and Gates (1978) and Graves, Landis and Goodglass (1981) -
w1th the exception of data resulting from e]ectrophys1o1og1ca1 C

research, the majority of studies. support the hypothesis that,

11ngu1st1c skills prevail in the LH of ma]es, but are more ‘evenly
present in the LH and RH of fema]es.

C11n1ca1 populat1ons. It has been reported that, in opposite 10

normal speak1ng men, a large proport1on of male stutterers appear to
process language in the RH (Moore & Haynes, 1980b; Moore & lange, 1975; ’
Sommers, Brady & Moore 1975).

Apifasia as a result of acute LH stroke affects males more
frequentTy (Brust, Soafer, Riohler & Bruun, 1976) and more seyere]y
(Sasanuma, 1975); more male aphasics can be.found in speech therapy

"-programs (Mésserli, Tissot & RodriguezLA1976) aod residual speech
disorders are worse in males than in femaTeso‘l'yards, Ellanus & -
Thompson. 1976: McGlone, 1977). The data resuiting from studies with ¢
stutterers and aphasics suggest that for 1anguagevski11s, in males the‘\

* LH is more important than the RH, and also more important than the LH )
io females,

Findings with various other language measures reported by
Lansdell (1961; 1968a) also suggest greater LH control of verbal
functions in males than in féhé?és. In men, proverb interpretation was
disturbed by left temporal lobe lesions and the severity of such ‘ N
injuries correlated negatively with verbal 1.Q. scores. Female
performance did not appeer to be significantly interfered with.

However, in two other studies Lansdell (1968b, c) did not find

significant sex by laterality interactions on a multiple choice

-
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vocabulary and on the verbal subtest of the DAT. McGlone (1980)
speculates that_tne discrepancies in results between the two sets of
Lansdell studies may be related to the mode of responding required by

the tasks Expressive language modes ( speefh) were pos1t1ve1y ‘related

to increased sex by side-of- 1es1on interaction, but covert 11ngu1st1c -

responses were NOtN

McG]one (1977) rep.rts results of an exclusive study of sex
d1fferences in 1atera11'at1on for language functions with adults
suffering from uriilateral brain lesions as subjects. Controls were
applied on the basis of age, éﬂucet%on, e;io]ogy, Tength of i]Tness;
locus and severity of 1esion, fatilial sinistrality and general intel-

lectual deterioration. The moSt relevant findings wiier a) aphasis

after LH lesions occurred three times more freqdently in males than in

females; 'b) with aphasics remored from the sample, LH damaged males
cont inued to %how decreased verbal intelligence and.memdry Toss when
compared to RH damaged na1es; c) no significant differences betveen LH
and RH damaged females were found through verbal indicators; d)'both LH
and RH damaged females s;ored significantay lower on verba1}I.Q. than
non-brain damaged controls, and e) RH damaged females showed impaired
verbe1 1.0., scores, but no apnasic disorders per se. A replication
study by McGlone (1980) has yielded similar results. These findings
are considered important because they are consistent with information
ohtained with normal populations. l

The McGlone (1977) study has been cr1t1c11ed‘for 1nadequate
control of variables such as age, education, iyé%gr1ty and etiology of

Tlesion and time.of recovery cince damage. A]ternate\1nterpretat1ons

v

- ., ' .
PRy el .
e % "’_ e g
. : 4

Ty,

Y %
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for her f1ndings have also been prov1ded For ihstance, it has been
conJectured that persons with h1gh verba] skil]s prior to 1nJury

recover better than those with- less skills. Thus, females possess1ng

ﬁétter 1n1t1a1 1anguage skills demonstrate greater recovery than males

;s1gnificant 1anguage impairment in females with RH-damage.

The burden of ev1denCe from studies with clinical populations is
supportive of greater 1atera11zat1on of language functions in the LH of
ma]es,.but a more even distribution of the. functions over both
hemispheres in femaHes; <

\

Hemispheric Lateralization: Visuo—spatial Skills

K

Normal Populations. A considerable number of tachistoscopic

studies with normal populations produce 'data supportive of the

AW

esis of greater male than female RH lateralization for spatial

}ab111t1 For instahce, greater male than female.LVF‘advantages have

een obfained for dot detection, 1oca11zat1on and epumeration
(Davidoff, 1977; Kimura, 1969), the percept1o§’of faces (Rizzolatti &
Buchtel, 1977; Umilta et 51, 1976) line orientation (Sasanuma &
Kobayashi, 1978; Walter, Bryden & A1Iard, 1976) and the matching of
physical characteristics of letters (Segalowitz & Stewart 1979).
Bahah and Putnam (1974) reported that fema]e bra1ns funct1on less

asymmetrical than male brains in right-left d1scr1m1nat1on ‘tasks and

. McGee (1976) reported the‘female LH to be of relative greater

importance than the male LH for spatial functions.

oo
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An extensive study by McGlohe and Davidson (1973) showed that
males and females with demonstrated RH 1anguage abilities perform
poorly on a Block Design subject (WAIS) and females with the highest RH

language scores perform worst of all tested groups on & Spatial

: Relat1ons subtest (PMA). Subsequent testin y

~ -y 9

ness effect was contro]]ed, 1nd1cated that the co ex1s

ich theehended-
énce of language |
and spatial abilities in the RH was related to the poor performance on
visuo- spat1a1 tasks. ' ‘ ' .

A study by Martin (1978) is presented here as an 1]1ustrat1on of
the many complex1t1es involved in the results of tests for sex '
fdifferences in 1ateralfzation of spatial abilities. Subjects were
required to make "yes-no" decisionsvwﬁen comparing.the'similarjties of
~curved letter seéments, Interhemispheric differences obtained were:
~ a) females responded faster in the RH than the LH for positive - *
decisions; b) males showed the opposite pattern; c) .there were noueex
differences for negative decisioﬁs. Intrahemispheric differences were
as follows: a) the females LH responded faeter with negative ttan' |
positive decisions; b) the female RH ;ESponded faster with positiye
than negative decisions; c) male LH responded faster witq positive than
negative decisions. Although sex differences in responses are obvious,
the inter- and intrahemispheric differences in relation to the nature
of -the reqUired response are difficult to interpret and.the Eesearchers
are not successful in the}r ettempts at clarification.
| F]na]ly, some tachistoscopic studies did not produce sex
d1fferences for lateralization of spatial ab111t1es These studies

involved dot 1oca]ization (Bryden, 1976), letter 1ocalization in a
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matfix (Kail & Siegel, 1978), the percepfioﬁ of faces (Durnford, 1970) ~ "~
and colour d1scr1m1nat1on (Fromm, 1977; Pennall 1977).
A recent study of Ray, Newcombe, Seman & Cole (1981) compared
males and females with high and low spat1a1 abﬁ11t1es ‘on measures.of |
‘electrophysiolog1cal hem1spher1c act1v1ty. Ma]ee with high abjljpy‘, o
demonstrated more RH than LH act1v1ty, but men w1th 10Qieb;11t}. T T
reversed that pattern. Ffor fema]es no differences in activity levels
were apparent.
In summary, the evidence from tach1stoscop1c studies provides
support for the hypothesis that ;patia] skills are more -asymmetrically
present in the male than in the female brain. The RH of males is more
involved in visuo-spat{e1 tasks than the LH. The results of the fe&
available electrophysiological studies provide similar findings.
Therefore, one is inclined to conclude that explanations for sex
“differences in'visuo-spatial skills, on the basis of differenéeslin

' hem1spher1c 1ateral1zat1on, are valid.

Clinical Populations. Studles with c]1n1ca1 populat1ons are

limited in numbef and only mildly support1ve pf the hypothesis that
"spatial abilities are more unilaterally located in the RH of males‘than
of females. | . | ‘

Patients of Lansdell (1962) were operated on the RH ‘temporal Tobe
for relief oé epileptic symptdms; _Testing of épatfa] abilities Ecok
place through the Graves Design Judgément Test, which contains an :
important spatial component. - In comparison to pre-operative
performances, the postrgperative scores of males had drqppeq, but those

of females had risen. These statistically significant results were:
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‘Timited to the immediate postaoperat{ve‘pertod}"ﬁuring other studiés: L
by Lansdell (1968a, b), males with RH lobectomies performed worse than
any other 1obectom1zed group on the perfonnance subtests of the WAIS; a

's1gn1f1cant corre1at1on ex1sted also between the extent of RH. tlssue

voT removed«and—the perfovmanee sceres~of males, but Aot - ofafemales- T
N I "" . "» oy . 35 = o 0. '_ B a g te PRI R T U T S

McGTone (1980) suggests that “construct1ona] exerc1se as
compared to "perceptua] d1scr1m1nat1on“ components of visuo- -spatial
tasks provide better support for the hwpotheSIS ef greater male than -
female RH 1nvoIvement. She refers to the prev1ously mentioned Lansdel]
(1968a) and McGlone (1977) studies for 51gn1f1cant evidence and to the -
Mcﬁlone and Kertesz (1973) research for support of her suggest1on. _ '
- However ,. Mach .and. Lev1ne (1978) reported no sex d1fferences 1n the -
spec1fwc v1suo spat1a1 tasks mentioned by McG]one (1980) T o
Other stud1es w1th clinical populations that have not -demon-
strated sex d1fferences 1n 1atera11zat10n of spatial abilities’ werewE:f'
related to.spatial agnosia (Hecaén, 1962), line orientation (Benton et

al, 1975) and Raven's Co]oured.Progressjve Matrices (Edwards et al,

1976) .

“Hemi spheri Latera]izatigh Conc]uding,Remarks o /

As- noted in the 1ntroductlon of this chapter, 1nterpretat1ons of
data which 1nd1catevsex d1fferences are s1gn1f1cant arejfrequent]y
Cduched in highly qualifying,tenninplogy andt“watered-down“ state-
mepts. In this respect the tentat1ve state of knowledge of sex o

differences in the hem1spher1c lateralization of cognitive funct1ons

has been aptly summarized by McGlone (1980), when she cpnc]udeq that -
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o the data do- not
e overwhelm1ng]y conf1rm that male bra1ns show greater: .
functional asymmetry than female brains.  ‘However, when'.sex . = -
- differences are found, the vast majority are compatible with the .
" hypothesis. - Consensual validation from.clinical. dichotic =
. ¥sten1ng, and tachistoscopic studies in adults- further
strengthens this proposal...one must not overlook:..the.. o
-t «...conclusion that bgsic patterns of - male and female asymmetry seem’
sye wicres 10 bemore - s1m1lar thanothey.are dafferent f206)- - C e,

- oo, . - .
“ - ¢ o, ..

_The tentative conc]usiongiggout sex differences in hemispheric latera-
(11zat1on of cognlt1ve funct1ons are part1a11y caused by methodolog1ca1

and theoret1ca1 issues concernlng the measurements of degree and '-ﬁ,'i

PRS- N

direction of 1atera11ty as a cont1nuous phenomenon (E11ng, 1981)

e wBaans | e
bt o .

B *A final quest1on“rem61hs unanswered. - "How do cogn1tive

- -
N ® o2 e

ke o

funct1ons deve]op and 1atera11ze d1fferent1y fh fema]e andnma]e-bra1ns, .
so that ‘males become more capab]e in v1suo-spat1a1 sk1Tlsfbut 1ess.s““:’w?;-;,ﬁfl

i -Capabie”in«l1ngu1§t1c”skmﬂ]sethan ﬁema]es?" The theory most su1ted to
{1‘ .
answer that quest1on s founded on the follow1ng presuppos1t1ons

a) spec1al1zat1on for 1anguage is a pr1mary process in ‘man; it has’
o ggprecedence over non-11ngu1st1c cognitive . processes,

"b):‘ _the LH is efther neurolog1ca]1y predisposed for 1fngu1st1c
~functions or otherwise favoured to receive 1aguage through o
perceptual asymmetry, Pa S
ic) ~ the RH is more "plast1c” than the. LH for the 1ncorporat1on of
various cogn1t1ve funct1ons, . : ,

d) the two hem1spheres are in mutually inhibitory competition.

By combining'the four presuppositionsvHutt'(lé?é) formulates a .

model:

e - ' -

..1eft hemispheric functions develop first" whi]st suppressing
homologous functions in the right hem1sphere and permitting- other
structures, like those mediating visuo-spatial functions, to

differentiate.- The longer the period for such differentiation,
the superior the functions subserved (80). : '
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H‘Thus, the LH of‘both sexes_as “dest1ned" to be-pr1mar1]y 1nv01ved w1th

h 1anguage functions. _Howeyer., since’ maleS*mature 1ater than females _f‘-,j; )
;-their RH has more opportunt11es to d1fferent1ate structures for - . _
;secondary functions, such as visuo-spat1a] sk111s.. The f1na1 result 1n
aterms of the cognTt1ve funct1ons of mature females and males is

e ~determin§d by the extent of dafference in structure in the RH Ma]es S

e

N L. g O..
ﬁ-v-\..v._‘ _'o ﬁo_ov T

have more time to’ deve10p vﬁsuo-spat1a1 SkﬁT1s*at’the cost of 1anguage'e;7,-lg.'

ab1l1t1es and females' RH'11ngu1st1c skills will be 1ess interfered '

;w1th by the time- 11m1ted deve]opment of v1suo spat1a1 sk1lls..

The prev1ous 1s, ‘for. eXpTanatory purposes, a s1mp1nf1ed presenta--'”'

wt1on of the mode] The presuppos1t1ons have been der1ved from research

T i by K1nsbourne (1974 .1975),- K1nsbourne and Hiscock (1977) and

cognitive funct1ons

"Introduct1on

. Moscov1tch (1977) Waber (1977 19791//as béen able to demonstrate

that the’ longer the1r period of maturation, the better 1nd1v1duals
spatial ab111t1es Mere, It has been we]l establ1shed that rate of
maturat1on is d1rect1y re]ated to funct1ons 1n the endocr1ne system,
which therefore might be 1nvo]ved in the sex d1fferent1at1on of

The fo]low1ng sect1on w111 rev1ew severa] env1ronmenta1

explanations of sex d1fferences in cognition.

" Environmental Explanations

Lol £ i

= - _
.1t is useful to d1scuss the envwronmenta] exp1anat1ons for sex

differences 1n'cogn1tmon in the context of "sex ro]e.soc1alqzat1on,f

!
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'“i“.Nash (1979) broadly def1nes sex- role as “any behav1ours, traits,;r'" B

R L T SR B A

.'antt1tudes or expectat1ons character1st1ca11y thought to. d1fferent1ate

the sexes" (271) - : R 1h,i‘;7,ﬂi

r.“::.'.’,"““ . -

Those who argue that env1ronmenta1 1nf1uences are respons1b1e for
sex d1fferent1ated behav1ours, suggest that sex ro]e soc1a11zat1on
_ resu]ts from the fa]se assumpt1on that females, and males d1ffer in
;nature. As ‘a consequence of the a55umpt1on, sex role’soc1a11zat1on _l

-

occurs through two.complementary and_ rec1procat1nq(processes The - _

first process 1nvo]ves soc1eta1 expectat1ons about d1fferences in

female and male behav1our to which the sexes respbnd accord1ng]y, and

e,

the ‘second process cons1sts of the d1fferent1a1 treatment of the.sexes o w
at home, in schoo] and. by other soc1allz1ng agents.
In‘the context of - cogn1t1ve ab111t1es this means, on the one
hand the suppress1on or augmentat1on of spec1f1c cogn1t1ve functions
by each sex in accordance w1th soc1eta1 expectat1ons and on ‘the other
hand the exposure of ‘sex b1ased educat1ona1 mater1a1 to both sexe/,/~; |
More spec1f1ca11y,~fema1es are expected to display competency in
language or1ented tasks, therefore, the teach1ng of re1evant skills 1s B
fac111tated for g1r1s By contrast; ma]es are expected to demonstrate |
: visuo- spat1a] ab111tres and therefore, more exposed to v1suo spat1a1 ”
materials. Thus, for each sex one cognitive funct1on 1s_overemphas1zed
at the cost of another | o o
Supporters of the env1ronmenta1 pos1tlon :point out that the
- _initial faulty ;ssumpt1on about d1fferences 1n male and female natures
4J1eads to sex role stereotyp1ng. The d1chotom1z1ng of "human nature"

&;

into- “ma1e" and "female" on the basis of b1o]og1oa1 differences (see
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»'”?j-~ontroductJon pf th1s Chapter) u1t1mate1y results 1n a self fu1f1111ng

,§e .

P

prophecy of d1fferences between ma]e and fema1e behav1ors.t

“The - SDC1a11zat1on explanat1on for se?§d1fferences encounters

"several d1fficu1t1es. F1rst1y, a]though 1t reJects sweeping genera11-‘f

..t1es about d1fferences in male and female nature, no attempts are made

',Mto exp1a1n why the sex- cognqtlve funct1on re1at1onsh1p exists in the

spec1f1c forms of "fema]e 11ngu1st1c" and "male- v1suo spat1a1" 1nsteadm

- fof e 9. the oppos1te pattern. Secondly, in its extreme form the’

pos1t1on negates*one—of the bas1c tehets of contemporary §oc3al ~Ti fﬂ,

sc1ence, i.e. that human behav1or is a product of organ1sm env1ronment

_./4/teract1ons and not mere]y ‘the “imprinting of the env1ronment on the

human "tabula rasa.' In the’ process, it a]so re3écts the 1hcreas1ng

sc1ent1f1c ev1dence that females and males seem to possess "built-in"

pred1sp051t1ons for greater prof1c1enc1es in d1fferent cogn1t1ve
functlons - The exact nature of»the pred1spos1tjohs have.not yet-been

1sd]ated but their presence is: more ‘and more recogn1zed

ES

However, the d1ff1cu1t1es 1nherent 1n the extreme env1ronmenta- :

11sts pos1t1on have caused ‘the evolution of its’ presently mod1f1ed

_vers1on.} For 1nstance, there is now more acceptancé of the research

'1nd1cat1ve of certain b1o]oglca1 pred1spos1t1ons and. of the 1nteract1ve

aspects of the'organ1sm in re]at1on to its env1ronment (Basow, 1980;

Lambert, 1978, N1tt1g & Petersen,,]979)

It is st111 ma1nta1ned that the dlfferences in b1o]og1ca1

'pred1spos1t1ons are small and that the soc1a1tzat1on process plays the

‘maJor role in the development of cogn1t1vewfunct1ons. That pos1t1on

"appears va]id, especial1y"when considered against the background of

4
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, "<Anon-cogn1t1ve behav1ors Wh1ch have been demonstrated to become :

'~‘stereotyped as a result of soc1a11zat10n {Basow, 1980 Saltzman-

: Chafetz, 1974) R o
CIn v1ew of the forego1ng, it appears that’ contemporary
'researchers have not been ab]e to estab11sh a prec15e role for
- nﬂsoc1a112at1on processes in re]at1on to sex dwfferences 1n cogn1t1ve‘
.‘.funct1ons this was the pos1t1on he]d by Maccoby and Jackltn (1924)
and it has been re1terated by Burstein et al (1980) | 4
va,]e the. evidence . for differential sex role soc1a11zat1on is - '-, ,' S
" dramatic and widely accepted there is little-concrete: evidénce

" for differential socialization with respect to the development of
sex d1fferences in cogn1t1ve style (360) '

LX2S

~ - The "YackK" of concretewev1dence is part1a11y caused by an absence.' -
, of longltud1na1 stud1es and it appears that methodolog1cal and eth1ca1'
cons1derat10ns may make such’ research an 1mp0551b111ty.

' <A reV1ew.of 1nvest1gat1ons into sex ro]e'soc1a11zation.as-an

- explanation for sex dif—ferences in cog‘n‘veabi]ities follows.

<

-

4‘qungu1st1c Sk111s -5 )
‘ In sp1te of the fact that 11ngu15t1c ab111t1es are thought to be

 more ~readily 1nf1uenced'by the-env1ronment than are v1suo-spat1a1

skills (Bo]es, 1980; Harr1s, 1978), there have been fewer 1nvest1ga-

tlons into the relat1onsQ1p between sex roles -and ]1ngu1st1c

performances.

The majority'of investigations have concentrated on sex role

influences on reading skills; three major areas of influence havé been

" Feported.

B ’

M .



non-cognitiVE“behaviors;*which have been aemonstrstea“tc secome.“,

.

stereotyped as a’ result ‘of. soc1aiization (Basow, 1980 Saltzman-;“ o

Chafetz, 1974)

T " “In view of the foregoing, it appears that contemporary

researchers have not been able to establish a;preCise ‘role for

soc1aiization processes in relation to sex differences in cognitive
a

'functions,, this was the pOSition held by Maccoby and Jackiin (1974)

and it has been reiterated by Burstein et al (1980):
| . while the evidence for differentia1 sex role soc1alization is
. dramatic and widely accepted, . there is 11;t1e concrete evidence

for differential socialization with respect to the development of
sex differences in cognitive style (360).

|  The iack‘oi concrete'evidence is.partiaiiy'caused by an absence
of longitudinai studies and it appears‘that nethodoiogicai and ethical
considerations may make such research an impossibility. '

| A reView of investigations into sex roie soc1aiization.as an

expianation for sex differences in cognitive abiiities follows.

Linguistic Skiiis

]

In spite of the fact that iingu1stic abilities are th0ught to be
-more readiiy influenced by the" environment than are visdo-spatial
ski]is (Bo]es, 1980; Harris, 1978) there have been fewer investiga-
tions imto the reiationship between sex roles and 1inguistic
performances.

The majority of investigations have concentrated'on sex role
inf]dences on reading skilis;‘three major areas of.infiuence,have been

. reported.

-
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F1rst1y, it dis thought that. ch]]dren 's own expectat1ons and o 1*:1f’ o

1nterests effect the1r abilities and performances 1n spec1f1c sk1115
The hypothes1s’c1a1ms that if youngsters consider reading to be a - "'l, :
“feminine" skill, girls Wil become more prof1c1ent at it than boys
The notion. that read1ng tends fo, be v1ewed as a "feminine" rather
than "masculine" activity‘nas been‘supported by -Mazurkiewicz (1960) and
Stein and Snithe11‘(1969)} The former‘fOUnd significant]y positive |
correiattons between fathers' and sons' opinions in this respecttl Data
are also availab]e‘supporting the'beTief that the femininity or .
mascu11n1ty of an activity re]ates to sex differences in ach1evement
Sch1ckedanz (}973) found e1ght and nlne year old boys who considered
- reading a masculine activity read better than'ciassmates who cons1dered
the acttvity to be ofda'feminine or neutra1 natOre Dwyer (1@72)
‘ reported :that a s1gp1ficant amount of variation 1n read1ng performance
cou]d be contr1buted to the sex role standards of both boys and girls
in grades two through twelve. 'Dwyeru(1974) conc]uded that boys who
read poorly were less motivated to do well "since there are very Strono
. taboos against- males participating-in any,part.of the feminine'roje9
(263) and'reading“waSAperceived to‘be‘such;a-part. -
A contradictory result has been reported by Nicholson (1973) who
did not find a relat1onsh1p between:the mascul1ne act1v1t1es of |
elementary school boys and their reading ab11111t1es.
| Cross cultural studies have also 1nvest1gated the influence of
'sex role beliefs and expectat1ons on read1ng ability. In genera], such
studies conclude that female superiority in reading does not occur in

cultores where the activity'is considered to be appropriate for males.



-For- 1nstance, German: fourth . anhd sixth grade boys obta1ned super1or

reading achievement scores compared to girls (Preston, 1962) English

males' reading performance is significantly better than that of their

feilow countrywomen (Brimer, 1969) gand they demonstrate less reading .
,prob]ems than males in‘North Amerfoa'(Johnson, 1973-1974). 'anally,,in
. the Israeli Kibbutz system, where children perceive their sex roles as
being similar, reading read{ness and performance‘among_kindergarteners,

second and fifth graders were found to be equal for chi]dren of both

sexes (Gross, 1978). '

P

; The sex of ‘the teacher as an environmental influence on the

reading proficiency'of boys and girls has also been inrestigated. One

reason for investigating the sex of tne teacher is thatﬂfeha]e teachers

are supposedly more favourably dieposed towards girls than boys,n

encoorage them more and judge their performances with greater

' 1eﬁiency.‘aA1so, it is specu]ated that boys do not easin“identify-with

female teachers. As the following i1Tu$trates, researoh resu1ts are.
contradictory.. _ - 4
" Arnold (1968), Datta, Shaefer and Bavis (1969) and Doyle, Hancock
and Kifer (1972)~found.that in coﬁparfson to boys, girls' reading )
abilities were overrated. and that'boys obtained lower grades for
equ1va1ent read1ng ach1evements (McCand1es, Reberts & Stornes, 1972).
Male and fema]e teachers have been shown - to favour pup1ls of the1r ‘own
.sex in the rating of reading performances (Etaugh, Collins & Gerson -
"'1975 Lee & Wolinsky, 1973) however no 'such findings have been
'reported by Sikes (1972) and Good, Silkes and érophy’(1&73)."Finalﬂy;

’Steele (1967), Clapp (1968) and Asher and Gottmann (1973) oofained only
@ <

¢ -
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minimal differences when they studied the effects of tema]e'and male :
teachers on thetreading achﬁenement‘of elementary school children. o
The difference in'treatment that boys and girls receive from
teachers is thought to influence readingfpérfbnnance. Inrgenera1, ///
teachers' expectatidns about appropriate behavior invo1ve_cbnforming
and orderly students who ]istenland are quieti: It has been well docu-
mented that boys are least likely to disp]ay these favoured behaviors
(PeterSen, 1961' Prawat, 1976; Samuels & Turnure, 1974) Therefore,“
boys will more 11ke1y receive. negat1ve treatment from teachers, i.e. ,
more scolding, 1ess pra1se and 1nstructiona1 contacts (Etaugh & Harlow,':' N
19755 Fagot, 1973- Vroegh, 1976) and deve]op more negat1ve attitudes
toward school. By contrast, it has also been reported that teachers
are more 11kely to pra1se and 1n1t1aﬁ! 1nteract1ons w1th boys than
girls (Dunkin & Biddle, 1974; Serbnn, O'Leary, Kent & Ton1ck, 1973),
while it has also been argued that the negaf{ve treatment of boys may
have a positive effect, since it usually is directed at their lack of
effort and notqgt personal ab111t1es (Dneck 'Davidson,.Enna & Nelson,
1978) It has been conc]uded (Bank Biddle & Good, 1980) that the
d1fferent1al tr&atment hypothes1s is an 1nadequate explanation for thev
-pnorer_read1n%‘?b1l1t1es of boys, since their visuo spat1a1 sk1lls

shoqu-ﬁ {; adversely affected wh1ch obv1ous]y 15 not the case.

»»»S in parental voca11zat1ons durlng contacts w1fﬁ5babnes
. v"id

and 1nfants have also been expdored as an explanation for subsequent

il

differences in l1ngu1st1c_sk1115 between g1rls and boys. The con-
tradittions that are encountered in the relevant literatyre are

illustrated by the following quotations. Maccoby and Jacklin (1974)

-
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conclude as a }esu1t of their réview that .
...it can only be said that results are highly variable across
sample subgroups, and that the bulk of the evidence does not add
up to any clear trend for mothers to provide more verbal stimula-
tion to daughters than sohs. A numher of studies found no sex

differences, and those that did areincongistent in the direction
of the difference found (312). ' . ' :

\

o,

This conclusion is-based on 27 studies of mothér-child interactions.
Sixteen of %he§b)$tyd1es reported no differerices in verbal contacts
between mothers and their sons or daughters. In nine studies mothers
interacted more withlgirls than boys and inhtwo studies the opposite
occurred. | ‘

However, Basow (1980) who uses Maccoby and Jacklin (1974) as one
of her sources maintains that: _ '

...females ar;\more frequently vocg]ized to, especiél]y by

mothers. More frequent parental vocalization to daughters may )
" lead to increased vocalization on the part of female infants (48).

Possibly, ‘Basow considered}the nine studies reported by Maccoby and
Jack1in showing areater mdther-daughter interactions, to be sufficient
evidence for her conclusioﬁs. However, it should be noted that she
does not present more recent data for support, possibly because few are
available. At least, for the purpose of this review only the
following, not very recent, additional studies could be found.

Moss (1974) reported that mothers tended to elicit more vocaliza-
tions from infant daughtgrg than from sons and they responded more
frequently to their daughters' vocalizations 5156. Data obtained by

Golden and Birns (1975) indicated that highly educated mothers were -

more verbally explicit with their sons than with their daughters.
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dFina]]y, as as result of a rather limited and even shperficiai

literature review, Wesley (1977) states that mothers reinforce their
daughters verbal behaviour more than that of their sons.

In summary, if is correct to_staté that in view of the many
comprehensive and expressive linguistic skills that are discernable,
on]} a few have been investigated in depth. In relation to environ- ,
mental factors it has only beeﬁ demoﬁstrated'that the masculine or
feminine nature (as perceived by students) of reading activities
influences the performance§ of boys and girls. That findi}g is
gupportive of the hypothesis that sex role socialization plays a role
in learning linguistic skills. Finally, it should be realized that the

research "tends fo be correlational in nature; making it impossible to

deduce causal relationship" (Nash, 1979, 279).

Visuo-Spatial Skills

Mathematical, scientific and visuo-spatial abilities have been
perceived to be "masculine” by children of kindergarten agé, by second
graders and by adolescents (Connor & Serbin, 1977; Hill, Hobbs &
Verble, 1974; Nash, 1979). Females with strong visuo-spatial abilities
have indentified with their fathers (Bieri, 1960) scored high on
"masculinity" scéles (Vaught, 1965) and have expressed preference for
being a boy (Nash, 1975). By contrasf, no relationship between
measures of sex role and visuoéspatial abilities have been reported
when sex differences were expected (Arbuthnot,v1975; Hyde, Gieringer<&

Yen, 1975: Silverman, Buchsbaum & Stierlin, 1973).
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Cross cultural research»has'been\used to exemplify the effect of
sex role éocia]izaton on visuo-spatial skills. JFor exampie, a variety
of visuo-spatial tasks has been used to demonstrate.consistently \
;uperior male performances with subjects from England (Bennett, 1956),
the United States (Witkin, 1962), Hong Kong (Goodnow, 1962), Central
Australia and South Africa (Porteus, 1965), Sierra Leone (Berry, 1966),
Kenya'(Munroé and Munroe, 1970)'and urban India (Sinha, 1980).

However, some'other investigations using similar materials have not
produced data indicafive of sex differences in visuo-spatial skills
among Eskimos (Berrj, 1966; MacArthur, 1967) -and subjects from rural
'india (Sinha, 1980). In the-related cultures the sexes have. more equal
opportunity to experience the physical envirpnment. Specifically,
female subjects in these studies were less bound by activities involv-
ing the home only, and travelled more than their female counterparts in
the studies of "westernized" or otherwise traditionally male dominated:
cultures. It is argued that the lack of "masculine” and “feminine" sex
roles can explain the lack of differences in visuo-spatial skills. The
counter argument is that the few studies with contradictory data are ’
exceptions to the rule (Berry & Anrfis, 1974; Harris, 1978). -

Researchers have attempted to explain the greatér visuo-spatial
abilities of:males through the influence of sex role socié]ization on
thé play experiences of children. Since boys are stereotyped as being
more active and independent than girls, it is tgénght that they will be
more frequently enCOUfaged to explore their Environment independently
and to manipulate the objects in it. Also, boys are provided with toys

that are male-sex appropriate and have visuo-spatial dua1ities such as
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b]oeks, building models and‘trUCke; By contrast, and in accordance
with the female sex stgrofype, ginls are more resfrietedlin their
activities and are,given toys that are less visuo-spafia] innnature,
e.g. doils, crayons and board games. The combination of differences‘in
permitted behaviours and in the nature of toys is thought to provide'
boys with greater opnortunities than girls for the develepment of
v1suo spatial skills. |

Sex stereotyp1caﬂ d1fferences in play have been reported indeed.
For instance, as a result of a review of approx1mate1y 50 stud1es with
preschoolers, Maccoby and Jacklln (1974) reported that.

...preschool boys and g1rls do differ, on the average, in a

number of their preferences for activities . and toys... (285).
Other investigators have confirmed Maccoby and Jacklin's findings with
ch11dren of school age in relation to.sports (Sa]tzman Chafetz, 1974)
and choice of hobbies (McDaniel, Guy, Ba]l & Koloff, 1978).

However, it 1s.difficu1t to establish now preferences in
activities and toy selection are enQironmenta]]y induced. On.the one
hand Maccoby and Jacklin (1974) report that; sex differences in
activity levels dhring play are not significant and sifuationally
determined with the higher levels mosf frequently oecurring during
social g]ay among boys. No consistent evidence Ts anailable.tnat boys
and girls are differently socialized for independent exploratory and
manipulatory behaviour. | |

On the other hand, as the result of recent studies with pre-
schoolers it has been sugéested that the bias in the jntroduction of

toys by adults (Frasher,'Nurss & Brogan, 1980; Serbin & Conner, 1969)
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and the "typical" behavioor of teachers during free play (Serbin &

Connor, 1981) may contribufé significént]y to{pattéros of sex differen-
fation and sexllyﬁ7ng in play. Chasen (1977) reports that the lack of
female competence in'"maéculine" activities,méy very well be foynded on

a lack of exper1ence in childhood play with “mascu11ne" toys such as

blocks,,trucks and tools.

The conc]us1on by Burstein et a] (1980) that there is-"no
evidence for any relationship between (toy) preferences or modes of
p]ay and development of visuo- spat1a] skills in adulthood“ (307)
appears to summarize the contemporary state of know]edge appropr1ate1y

Related to the issue of environmental 1nf1uences oh~v1suo spat1a1
skills is the issue of tra1nab111ty. The question is whether visuo-
spatial skills can be improved<thrOUgh training and if so, to what
extent'the two sexes benefit. Regrettab]y, relevant data prov1de
inconsistent ev1dence and they are difficult to 1nterpret s1nce most
studies are with adult subjects and'not directly related to the effects
of e.g. toys; also, appropriate pre and posttest or sex'differentiated
information is rarely provided.. In short,'engineering students have .
{mproved their spatial skills”after one year of studies (Blade &
Watson, 19553 and eighth grade students have benefitted from a three -
week training progfam re]ated‘to vioualization of opatia] ré]ations.
(Brinkmann, 1966) aS measured by the Space ﬁelation subtest'of the
DAT. Rovet (1975) demonstrated that third- graqe children 1mproved on
an object rotat1on task after they had watched an an1mated fllm

demonstgatlng s1m11ar activities.
lr.u
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1960; i 1964). The counter argument is that such differences are
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Howevef, Mitche]mone's (1974) co]iege students did not show

significant improvement on various spatial tests after a four week

period of designing, constructing and-sketching elementary three-

'dimensﬁonal models. Also, fema]e co11ege students were less capabTe

than men in the judging of true hor1quta1 levels of water in glasses
after two different methods of tra1n1ng (Thomas, Jamlson & Humme?,
1973). |

Lack of c]erf%ylaboot the role of tnaining is:?lso“demonstrated '
through studies of sex differences in mathematicai abiiities.. Nnen
compared with femoies, the soperiority of meles in mathematicaT '
reasoning has been well estab11shed espec1a1]y in re]at1on to
geometr1ca1 concepts and principles.- (Benbow & Stanley, 1980; Harr1s,
1978; Maccoby & Jackiin, 1974). It has been argued that greater
spetialﬁvisualiiation«abi]ities are the main cause forlsex"offferences

a
L

in;ﬁatbematical_skills (Burnett, Lane & Draftt, 1979; Saad & Strover,

mainly caused by enyﬁronmenta1vjnf1u6nces, specifically sex role

socialization processes. In an extensive review, Fox, Tobin and Brody

(1979) investtgated the role of sex role stereotyping in the deve]op-
ment of mathemat1ca1 abilities and came to the fol]ow1ng conclusions.
There is no cons1stent evidence that it is necessary to 1dent1fy
psychologically with a male in order to have 1ntenest and ability in
mathematics. Thus, the "maschl1ne-jdentification“ hypothesis is not
supported, partially because the definition'of‘the concept is not

pcesented clearly and consistently. tSex differences in expressed



liking or disliking of mathematical activities have not been
demonstrated e1ther S | .
However, greater female than male fee11ngs of anx1ety, d1s-
'couragement and lack of self-confidence in re]at1on to mathemﬁtICS are
apparent. The reviewers ascr1be such emotlons to pressures of many
'soc1a11z1ng agents, e.g. parents, teachers, peer groups, media, books,
etg. which tend to reinforce a p1cture of male domination in mathe-
matics and_related actwv1t1es. A]though they ack:o;ied;e:ihat the t
impact of sex role socialization is difficult to assess;-qu et al
(1979) presume 1t has a negat1ve 1nf1uence on g1r1s attitudes towards
enro111ng in mathmetics courses. Luch1ns and Luch1ns (]981) have
supported that presumpt1on
The logical consequence that the extent of exposure to
mathematics courses is.relatedeto performance has been dtsputed by -

Benbow and Stanley (1980), although they do not deny thaﬁ sex.

dif?erencesvin mathematical skills "are somewhat increased by environ-

mental influences" (1262) Benbow and Stanley’s‘(19807‘§tudy was with

approx1mate1y 10, 000 female and male grade seven and: e1ght students,

who part1c1pated in a study of. Mathemat1ca11y Precoc1ous Youth, between

t

1972 and:1979. The mathemat1ca] background and mot1vat1on was
considered to be equal for the . part1c1pants “Boys performed

_cons1stent1y better than g1rls on a variety of’ measures “of mathemat1ca1
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ability. The mean d1fference between the scores of boys and girls was .

4

consistent for the dlfferent groups.. The researchers concluded that

-

the hypothes1s of d1fferent1a1 ‘course tak1ng does not,account for sex

differences in mathematical ability and that "putting one's faith in



boy-versus-girl socialization processes as the only permissible

explanation of the sex differences in mathematics iS'prewature"‘(Benbow
& Stanley, 1980, 1264). L o

In summary it is appropr1ate to conc]dd; & that d1fferent1a1 sex”
role soc1a]1zat1on has not demonstrated c]ear1y-to influence the.
deve]opment of'visuq;spétia] skills in femaleé'and mé]es._ Such a -

conclusion has also been presented'by Burstein et a]?(1980).

Conclusion

148 .

Through the previous rev1ew it has bECome ev1dent that contempor-"

ary research in brain organ1zat1on has prov1ded a tentat1ve exp]anatlonv

for the estab11shed sex differences 1n cognition. A specu]at1ve, not

yet sc1ent1f1ca11y endorsed explanat1on, 1nc1ud1ng the other poss1b111-

. t1es presented in this chapter, cou1d be e fo]low1ng.
Genetic factors i.e. sexvchromqsomeS'are responsipie for the
) formation of speqificél]y different sex gdnads, which in turn produce

sex hormones in relative]y.specific ratios. The sex hormones affect

the brain organization of the sexes indirectiy through partjcipationfin

the regulation of'the maturation process and'iﬁfIUence brain functions
.d1rect]y through the p1tu1tary gland the thalamus and }he hypotha]a-
'mus. D1fferences in brain organ1zat1on predispose females and'males,
more or less, for d1fferent cogn1t1ve ab111t1es. ‘ T
| The env1ronment plays a role during the growth and maturation
“ry

processes through the phys1ca1 and emot1d/ﬂ} health of the parents

.(prenatal]y espec1a1]y the. mother) the hered1tary pred1spos1t1ons,
. o 1

.
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’ phys1ca1 and emot1ona1 health and the nutr1t1on of the 1nd1v1dua].

F1na11y, thg cogn1t1ve pred1spos1t1ons of fema\es and males may be
auggﬁgted'or repressed by soc1a11zat1on processes. Thus, mu1t1ple

causations’ are the rule for sex d1fferences in cogn1t1on w1th the

- genu1ne p0551bi11ty that the "social env1ronment mu1t1p11es and

magnmf1es.

P

'n average kernel of 1ntr1ns1c pred1spos1t1on“ (Lambert

1978, 113).~- .
i o

Whatever theiﬁutcome of research may bé’b1tqu f”[””
i) " Y b
the 11m1tat10ns of psycho]ogy, soc1o]ogy and anthropoiogw

& here that -
n
discip-
lines leave the social scientists w1th14ttt1e room-to manoeuyre in
"their quest for determinants of sex dygﬁerenceslin cognition. A
genu1ne poss1b111ty exists that most of the- re]evant quest1ons -and’
answers in the area of sex d1fferences w111 be produced by natural
sc1ent1sts such ‘as genet1c1sts, b1ochem1sts and neurolog1sts
- A recent interview by Hooper (1982) with the b1ocheM1st Pert has
strengthened that idea. The 1nterv1ew demonstrates that the natura] '
c1ent1sts become 1ncreas1ng]y adept at the isolation and controJ of

biological vaniables of human behavior.. The 1solat1on and contro] of Lt

env1ronmenta1 var1ab1es 1s v1rtua11y 1mposs1b1e 1n many 1nstances. j#eﬁ

-

It.has been 1nd1cated that the emphasis in th1s chapter has been

“on brain organ1zat1onaJ exp]anat1ons sinte’ related research is

present]y the: most "in vogue“ and produces the’ most def1n1t1ve and '
up-to-date 1nformat1on._ Another reason is that Ornstein (1972) uses

explanations in terms ofjbra1n hemispheric functions -as a major ‘under- -

- -

pinning for his presentation of female and male modes of consciousness.
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Aside from'being a review of the present”state of knowledge about

brain hem1spher1c and sex d1fferences 1n cogn1t1ve funct1ons and the . T
reIat1onsb1ps between those d1fferences Chapters III and IV aISo serve '

to demonstrate the enormous compIex1ty of the subject matter. As such,

-

& the1r content is support1ve of those cr1t1cs who have ]abeIIed as

_“superf1c1a1“ Ornstein’ s_approach to the reIevant d1chotomwes in-
sopport of his proposed two modes'of consciouSness. The superficia]ity
is‘partiaIIy caused'by Ornstein'sftendency to make rash conclusions on
the basts-of data resuIting from neuropsychoIogicaI research on_brain“
hemisphertcifunctions which, inl1972 (and even row), nas stilf in its
infancy. - ‘, o . |
An evaluation of the appropriateness af the'visuaI-spetiaI
dichotomy as'supportive ofpthe'concept,of.two modes of ‘consciousness
associated with sex differences;‘wiII occur in'the’follonipg chapter;
_i The three epanating.questiong;odtjined in the‘introgoction’ofvthe
thesis will be-appTied for that purpose. In addition the remaining
d1chotom1es will be presented d1scussed and s1m11arIy evaluated in the

foIIow1ng chapter

sy e L T v
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CHAPTER V

e "THE*ORIGINAL DICHOTOMIES

Infroduction

L b T VR N

In this ch%pter‘the following dichotomies from Ornstein's chart

will be presented and discussed.

7 Who proposed it?

"

Many sources Verbal

Levy, Sperry - Analytic
Semmes Focal .

Bogen N  Propositional
Luria” 4 Sequential
Deikman = - Active

Domhof f - Right (side of the body)
Oppenheimer Time, History
Blackburn Intellectual
Jung Causal

Bacon ® Argument
Polanyi Explicit

Lee : . Lineal

I Ching The Creative

heaven, masculine, .
~--Yang, light, time

Al

Spatial
Gestalt
Diffuse
Appositional
Simultaneous
Receptive

T

%%

Left (side of the body)
Eternity, Timelessness -

Sensuous
Acausal
Experience

‘Tacit

Non-1lineal

The Receptive .
earth, feminine,

an, daekﬁ

space -

Presentation of the,dichotomies_wfll take place thfough qeotations from .

the original sources. The quoted=passages have been selected on the

bas1s of be1ng valid and clear representations of the author s formula-

t1ons of e%e relevant dichotomy; as a consequence extensive quot1ng has

frequent]y been necessary.

_Thrdugh the use of evaluating questions it wi]].be_estab]ished

whether each individual dichotomy is congruent with Ornstein's two
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modes of consciousness, its re]ationship-to d1ffenences 1n«brafnhem1s-
L . .

pher1c funct1ons and sex d1fferences in cognition,

<

For the purpose- of meaningful presentat1on, the d1chotom1es have
been divided into two groups. The first group includes dichotomies
‘that are discussed and evaluated in tne context of the body-mind
issue. This is possjb1e,\because the origina] descr{ption 1nc1uded
overtly or covert]y, either a pos1t1on regard1ng the body~m1nd issue,
or some form of assoc1at1on of the dichotomy with organismic (most
h, frequently cortica]) variables. |
| fhe second group of dichotomies can not be interpreted in either
of the mannersboutlined pfevigusly. :ne can argde that,.since Ornstein
presents and djscusses his two modes of .consciousness cleérly within
the’context of brainhemispheric functions, he was not justified in
‘1neiuding this second group of dichotomies in his chart. However;’in
this thesis, that érgument wTTl~not be used for a simple dismissal of o
these seemingly irrelevant dichotomies. ﬁather, it is thought.that
_their*exdoSition and discussion will be meaningful, since in the
process more 11ght may be shed on 0rnste1n S concept However, the
"nature" of the second group of d1chotom1es ‘requires the appp11cat1on
of a different set of evaluative questjons than that used for the f1rstf)'
.group, $ince reference to the)bony-mfnd issue and hemispheric functions
wou]d be. inappropriate. |
The f0110w1ng questions will be used as a bas1s for d1scuss1ng
the first group of original d1chotom1es.. |
1). Is the original dichntdmy;éencen;nally;cOngrqent with Ornstein's

emergent evolutionist position vis a vis the -body-mind problem?
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2)  Can the o;iginal eichotomy be related to differentes between
* brain hemispheres in cognitive functions? |
. 3)  Can the original dichotomy be related td sex differences in.
.cpgnit{ve functions?
For the second group of .dfchotomies the questions will be.
1) Is the or1glna1 dichotomy conceptua]]y congruent with Ornstein's
two modes of consc1ousness? )
'i25‘ Can the or1g1na1 d1chotomy be related to sex differences in

cognitive funct10ns?

Group 1 . E
Verbal-Spatial . = | | o
v =
1) Is the original dichotomy conceptually congruent witﬁ Ornstein’'s

emerggnt evolutionist position vis a vis the body-mvhd problem?

- o

The . ;x§earch 11terature presented in the previous ghapters seldom

1nc1udes a d1sc0551on of philosophical posi egard1ng'the

body-mind prob]em.‘ However, the osition genera]] mainté%ned by

cont% Séggy neuropsycholog1sts is "monist” and ongruent with that of
OrnsteJn. When research data a

A A
the ﬁvehﬁal" and "spatial”.is

published, he relat1onsh1p between
¥scussed in terms of

~ "ordjnary" and "cosmic,"

N\

evels of organization, emergency or

~ complementarity. - - 5 z<{ N -
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2) Can the original dichotomy be related to differences between
brainhemipheres in cognitive functions?-
v .~ The previous chapters demonstrated that.many variables influenc®
. ) o e
verbal and spatia!l cdénitive functions preventing the simple
interpretation of verbal-LH and spatiat-RH. Certainly verbal and
spatial functions can be related to bréinhemispheric organ%zation, but
Orpstein has not at all considered the possibility that sex differénces

ex&st in this respect.

) Can the original dichotomy be related to sex differences iﬁ
L . .,

coghitive functions?

The answer is "yes," howeve¢,£ﬁé p]acg,of‘“verbaizéand "spatial"
on Ornstein's chart has to be reverséd. drnstein associates "verbal”
with a male, analytic, LH mode of consciousﬁéss and'"spatial” wifh a
female, holistic, RH mode. The research presented in the previnus
‘Chapter demnnctratés that "spatial” should bé associated with a "male,”

‘ §nd'“verhal" with a "female" mode of cdnécidushess. The answers to (2
and (3} invalidate "Verbal-Spatial” ac a sex differentiating ‘ichotnmy
in the context of Ornstein's modes of consciousness.

Net.rvoéévfi\o'ogical studies published in the late 1960's produced
a small number of éonceptual dichotomies that diffefed'ffom the
"classical" in*terpretations of a verbal vs. a spatial hemisphere.
Kithough still presented in di-hotomized terminology;~tﬁese interpreta
Fions focus on the differences i the processing mechanisms nf the

hewirnhares. Thus, the din~mi-~ nf gach hemicphere's cognitive style
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rather than the physically static attributes of the stimuli are thought

to be the distinguishing factor.

Analytic-Gestalt

On the basis of experiments with commissurotomized patients,

'9vy-Agr:i;) and Sperry (1968) reported that:

thedute minor (right) hemisphere is spec\a]ized for Gestalt
perception, being primarily a synthesist in dealing with
information input. The speaking, major (1eft) hemisphere, in
contrast, seems to operate in a more logical, analytic computor-
like fashion. Its language is inadequate for the rapid complex
synthecis achieved by the minor hemisphere (1151). '

w

Levy (1974a) expands on these formulations six years later, while
! : .
* wwnarizing evidence on the asymmetry of the brain, as follows:

The right hemisphere synthesizes over .space. The left hemisphere
analyzes over time. The right hemisphere notes visual similari-
ties to the exclusion of conceptual similarities. The left

hemi sphere does the opposite. The right hemisphere perceives
form, the left hemisphere detail. The right hemisphere codes
sensory input in terms of sensory images, the left hemisphere in
terms of linguistic descriptions. The right hemisphere.la " " a
phopological analyzer; the 'eft hemisphere lacks a ges'~''
synthesizer (67). : _

Thue the left hemisphere demonctrates superiority in tasks involving
£ _ . .
grammat ically organized word sequences. analysis, logic and sequences
over time. ﬁight hemisphe}n functions seem dominant in tasks involving
imagery, "erta;n visual and constructive activities such as the
copying. perception and manipu]at'ion nf gpatial re1at’ioné between

nhiects ‘or econfiqurati-ne. and the simultaneous grasping of fragments

af A meaninafal wiw)]p‘

S
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Focal-Diffuse

At approximately the same time of Levy-Agresti and Sperry's

(1968) publication, Semmes (1968), on the basis of studies with brain

injured subjects, proposed that:
...contrary to the prevailing view -(sensory and motor) capacities
are represented differently in the two hemispheres, tending to be
focally represented in the left hemisphere but diffusely N
represented in the right... The two contrasting modes of neural
organization...provide a possible clue to the mechanism of
hemispheric specialization. More specifically, it is proposed
that focal representation of elementary functions in the left
hemisphere favors integration of similar units and consequently
specialization for behaviors which demand fine sensorimotor
control, such as manual skills and speed. Conversely, diffuse
representation of elementary functions in the right hemisphere
may lead to integration of dissimilar units and hence specializa-
tion for behaviors requiring multimodal coordination, such as the
various spatial abilities (11). '

The detailed versus non-detailed functionihg of the LH and RH }espec-
tively as expressed in the focal-diffuse dichotomy, is similar to some

aspects of the analytic-gestalt dichotomy previously described.

Propositional-Appositional

Tn 1969, Bogen presented his hypothesis about the duality of mind
in *ha following terms:

One of the most obvious and fundamental features of the cerebrum is
that it is double. Various kinds of evidence, especially from
hemispherectomy, have made it cliear that one! hemisphere is
sufficient to sustain a personality or mind. We may -then conclude
that the individual with two intact hemispheres has the capacity
for two distinct minds... In the human, where propositional
thought” is typically lateralized to one hemisphere, the other
hemisphere evidently specializes in a different mode of thought, .
which may be called appositional. The rules or methods by which
propositional thought is elaborated on "this" side of the brain
(the side whieh speaks, reads and writes) have been subjected to
analyses of syntax, semantics, mathematical logic, etc. for many
years. The rules by which appositional thought is elaborated on

-
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the other side of the brain will neéd study for many years to
come (119).

Bogen (1969) provides some insight into the‘nature-Bf
appositional functions §nd he aséribes them to the right hemisphere, . v
‘Qhﬁdh “recognizg; stimuii'(inclpding words); apposes or collates ‘this
datah (109) aﬁd "...has a capacity for comparing perceptions, schemag,

engrams, etc." (111).
Although the term "apposition" is less well defined, it is as

important as "proposition," thus “"reflecting a belief in the importance

of the right hemisphere" (111).
The common denominators and énnceptual similarities of analytic/
holistic, focal/diffuse, and propositional/appositional have been

recognized by many researchers. For instance, we are informed

D ’
o

that:

The distinction between the left and right hemispher! has been
described as: ...associative versus apperceptive, propositional
versus appositional, and analytic versus gestalt. All of these
dichotomies suggest that the processing and organizingwf data,
by the right- hemisphere, is in terms of complex wholes, the*minor
hemisphere having a predisposition for perceiving the total
rather than the parts. By contrast, the left hemisphere is seen
to analyze input sequentially, abstracting out the relevant
det?ils and associating these with verzf) symbols (Nebes, 1977,
102). " i

A similar and simultaneously c]érifying comment has been made‘by

Pelletier (1978):

...the division of -labor ascribed to the left hemisphere: is the
making of categorical distinctions; it names, identifies, '
classifies, analyzes, describes, explains and reasons. By
contrast, right hemispheric functioning is more fluid and
diffuse...this...enables it to function in a holistic capacity
with a much more free-floating format of".comprehension...it makes
its most important contribution in developing analogs of spatial

!



topography, as in sorting figure from ground,_iq painting, or of
an unfamiliar, uncategorized sensory configuration (95).

Finally, Bradshaw and Nettleton (1981) perceive that “focal/

" diffuse and serial/parallel are special cases of an analytic/holistic

dichotomy" (51). -

As will be noted, the'c1assica1.verba1 vs. visuo-spatial
dichotomx‘is still included in these descriptions, but only insofar as
it is relevant to specific cognitive processes; without being the
determining factor oé these processes. | '

Congrueﬁt with the apprpach in the contémpof%ry 1iteraturé the

three dichotomies, analytic/holistic, fogcal/diffuse and propositional/

- appositional, will be treated as a single concept and labelied‘

-

"analytic/holistic" in the remainder of this section of the thesis.
Since its initial formulations in the late 1960's and the.
publication of Ornstein's book in i972, the analytic/holistic dichotomy

has been investigated with increasing frequency, culminating in an
in-depth review of the relevant gesearch by Bradshaw and Nettleton in |

1981. The review covers, in addition to a portion of thé classical

"vefbn]/nonverba]" literature, the research of auditory stimulation and.

acoustic patterns, musical abilities, speech encoding and articulation,
visual stimulation, the. psychological processing of hﬁman faces, motor
functions and tactual tasks. The conclusions by the authors are that

...fundamentally...the left hemisphere is characterized by its
medjation of discriminations:involving duration, temporal order,
sequencing and rhythm, at the sensory/tactual, visual, and above
all, auditory/level, and especially at the motor level (for
fingers, limbs and above all, the speech apparatus). Spatial
aspects characterize the right, the mapping of exteroceptive body
space, and the position of fingers, limbs, and perhaps articu-

]

158



. ~»
S .- ' 159

. lators, with respect to actual and target positions. Thus there
is a continuum of function between the hemispheres, rather than a
rigid dichotomy, the difference being quantitative:rather than
qualitative, of degree rather than kind (51).

\

Bradshaw Snd Nettleton (1981) suggest also that

' e left hemisphere is, relatively speaking, specialized for

these analytic, time dependent, sequential functiens, thus

providing a. suffable substrate for the subsequent development

(maybe even invasion) of language processes, any consequent

superiorities of the right may not be specialization per se, but

may rather occur by default, through loss of processing space in

the left hemisphere to the latter's more evolved functions (63).

The reactions in the "peer commentary" following the review by
Bradshaw and Nettleton (B & N) were many and varied. An extensive
samb]é of these reactions follows. _

In support of B & N's hypothesis about LH functions, Corba]]is
(1981) refers to*additional studies that demonstrate the "ggghentia1
aspect of perception...tied to the LH through its prior involvement

. . s ]
with motor sequencing”" (69). Carmon (1981) relates the results of two
of her own studies which subécribe to B & N's dichotomy. Furthermore,
she agrees with a suggesnign by the American philospher Alexander, that
existence is viewed iﬁifhe@mgdes of space and time and that these
dimensions.account for all our perceptions. Therefore, she suggests
that the Pesearch in cerebral perceptual strategies should be conducted
accordingly, something that is also implied in the B & N review.
However, Morgan (1981) perceives difficulties with the notion of a
dichotomy bétween the "temporal-analytic" and "spatial-holistic,” and

asks "does a moving object represent.a spatial series or a temporal?"

(74) His answer is that "in fact, it is in the essence of movement
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that it is both" (74), thus throwing doubt on the "oéefu1ness of a
grand scheme dividing space and time between the hemispheres" (75).
Marshall's (1981) comment in thisgresoectiis that since "all action
takes place in a unified temporospatial continuum, this does raise the
“issue of what putslthetfunctiops back together again (anaf;heré)“)(73)
if they were thitially asé}goedfto oifferent hemispheres. |

There is general agreement with B & N; that a continuum exists
between hemispheric functions and that the differences are‘quantiative
and not qualitative (e.@x Bryden & Allard, 1981; Corballis, 1981; )
Marshall, 1981), aIthough;wyke (1981) comments that "the case for é
contiouum of function betwggh theuhemispheres on a purely oualitative
basf; remains open (since) a dichotomy oa;ed on a oivision of labour
cannot be altogether abandoned or cons1dered 1nadequate“ (78 79)

Most of the many negatove comments about- the B & N rev1ew revolve
around the d1ff1cu1ty involved in the 1ack of def1n1t1on of "analytic"
and "holistic." For 1nstance, Cooper (1981), who pra1ses B &N for
their "remarkably ambitious attempt to integrate an overwhe]mingﬁy
diverse set of studies” (69) is. of the opinion that the review hos not
estab]1shed the existence of .

.one a}l-encompass1ng d1chotomy that captures the essence of
hem1spher1c specialization...with sufficient predictive value
(since) one would need to develop a better means of classifying
mental process1ng operations as analytic or. g]oba] (69)
McKeever (1981) considers the drive to
neatly subsume all the essential aspects of hemispheric

functioning under some perfect d1chotomy .an exercise in
fut111ty (74).
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~ and he 5150 deplores the'use pf "polar adjectives" for the ;haracterii-
ation of some of'the "graded‘differehcés" in the functioning céfébra]
hemi spheres. | o |

. Even harsher judgments are exbrésséd by Marshall (1981) who
accuses B & N of "loose labelling,” "a fa{lure to specify forméﬂ1y the
nature of the purpofted st}ategféé,“ "slippefy concéﬁts? anq "a
crudeness of...base data...e]ici?ed from neurologically intact
subjects® (72-73). : ' /

Brownell and Gardnﬁr (1981)‘a]so note the lack of definiiion of
‘the two modes of process;;g and they consider the analytic/holistic
distinction "vulnerable on empirical‘grounds§..and a]so.unsatisfaétory.~

as a theoretical construct® (64). The review "reveals a constantly

shifting sense of what Gestalt or holistic processing might be" (74) is

another qpbs

pgervation made by Brownell and Gardner (1981). In a similar

-vein, Bertelsen (1981) suggests that in the»relgvantkliterature many a.
posteriori explanations are encounfered,about the nature of hemispheric

fungtioning. Thus, B & N's conc]u&épns, based on such explanations,

. : \
lose credibility. N

The genera1 antagonistic starice toward the hypotﬁesis of an
analytic/holistic dichotomy in hemispheric functioning is well
represented and summarized in this finaT passage taken from gohen's
{1981 )_bcorrments: | |

...but B & N's thesis is weakened by lack of precision in .
definition and specification. Arguing backwards from the output
to the classification, they conclude that left hemisphere
processing is analytic, temporal, sequential, dynamic. Right

hemispheric processing is holistic, Gestalt, g]obal,‘imagina],

static. So, in fact their characterization is not really.a
dichotomy, but two conglomerates of partly related attributes.
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Many of these, and espec1al1y those attr1buted to the r1ght '
hemisphere are not well defined, and the emp1r1ca1 consequences
in terms of performance have proved hard to spec1fy a pr1or1 (67).
QuestJons have also been raised about the neg]ect of B &N to dlscuss
more fu]]y a biological (evo]ut1ona%y) exp1anat1on for the deve\opment
of a dichotomy in funct1ons and the notion of “more evo]ved functions®”
performed by the 1eft hem1sphere. In th1s respect Studdert-Kennedy
(1981) remarks that "questions of mechanisms cannot or should not be
separated from quest1ons of phy]ogenet1c or1g1n“ (76) "and Cohen (1981)
wou]d‘have apgrec1ated it if the proposed dichotomy (B & N) wou]d have
"shed 1ight on evolutionary origihs of specializatfoh, on if it -
suggested re]ationshipé that eip]ain the.topoghaphica] layout of
neufo]ogica1‘hardwaref (67). " - "
Fihaliy, Corballis (1981) Qho haS'written‘extensively'about thee

bio]ogicaT basis for 1atera11ty (e.g. Corballis &.Morgan, 1978; Mdréana

& Corballis, 1978) fully concurs with B &N suggestiah that -RH
specialization occurs by defau]t'due to the'mare eVolved, more
.bronounced; comp1ex seqUEntiaj'skills such as speech by the LH.
| In summary, it has been noted that several theories about .
differences 3n brain hehfspheric functions were advanced in the late
1960's.. The theories are similar in their emphasis on the hemispheres'

processing mechanisms rather than pn the attributes of the stimuli:
; : | :

presented to the hemispheres. “Ana]ytic“land "holistic” are terms that

have beenvused for the description of these mechanisms; the former is
associated with the LH and the latter with the RH. Considerable

opposition has been expressed to the‘theories_and the terms "analytic"
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and “ho]fstic“_in that they are viewed as being vague and simp]istic
and cause-of'unwarranted conceptual dichotomizing'Of complex processing\
mechan1sms by the braan hemlspheres | ‘

In the introduct1on of the thesis and aga1n in th]s chapter. |
-quest1ons were presented with the purpose of evaluating the congruency
between the concepts contained 1n the 1nd1v1dua1 d1chotom1es and those
present in Ornsté/n S two modes of'ébnsc1ousness These quest1ons will

~now be app11ed to the ana]yt1c -holistic d1chotomy

1) Is the original dichotomy conceptually congruent with brnstein's

| emergent evolutionist pos1t1on vis a vis the body-m1nd prob]em o
The ana]yt1c/ho1lst1c dichotomy is the concept used most
A cons1stent1y by 0rnste1n in the descr1pt10n and explanation of the two
~ ”.modes of conSc1ousness As such it is one of the two maJor under- :

p1nnings of h1s theory, the other being the verbal spatial d1chotomy
The nature of relevant neuro- psycho]og1ca1 research and resulting data
is based on a monist view of the body—m1nd problem and therefore
congruent with Ornstein's vﬁew.1n this .respect. However, emergent
aspects of the analytic/ho]istic dichotomy have not been researched and |
are not referred to in the 11terature. Therefore, the present state of _ ’
know]edge is neither support1ve, nor contrad1ctory of the emergent o
aspects of Ornste1n S modes of consc1ousness.

s | Indications ‘(and they are not more. than that) about a d1fference
in 1evels between ana]ytxc and ho]1st1c funct1on1ng appear to
contradict Ornstein. Some scientists: suggest that the- analytic mode s

a more evolwed function than the holistic mode. If "more evolved"



means "higher level of organization" this involves a view apposite to
that of Ornstein, who cbns{ders the holistic mode to be df“a’higher ,

level,

- 2) Can the original dichbtomy be related to differences between the
brain<hemispﬁeres in cognitive functioning?
The original squrces for the analytic/holistib dichbtomy related

the differences in cognitive functions to the left and right brain-

hemispheres, and Ornstein followed in similar vein. The comments on
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the B & N review seem to ihdicate'that‘theréfislno clarity about the_“, o

coricepts of analytic and holistic funbtions (especially the_latter)%_
Therefore it does not appear to be yhﬂid either to ascribe these
functions to specific brainhemisphe#eg,ithe more so since the

[

"continuum" qualities of the functions are emphasized.

3) Can the original dichotdmy‘be related to sex differences in
cognitive‘functions? | .
With thé exception of the 11terafure on_gﬁg;progessinﬁ'éf

emotional facial expressions, no sex difterence;fin analytic/holistic

pﬁoce§§ﬁng hay? been reported fn depth. hThe sex differences rgpprted

in relation to the'vgrbal/spatial dichotomy appear to have resulted in

!

the use of more balanced samples when,ﬁbrotessing" is investfgdted, but .

résu]ts are seldom1y reborted on -the basis of‘séx’QifferencesL
Regarding the processing of emotional facié] expressions, the
"differential access .to imagery‘rathér than verbal codes, rather than

~
.. . . “ .
sex and hemisphere differences per se, can account for (sex
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differences) in reSu]ts“-(BO)ﬂis”a conclusion by Safer (1981).

- )
!
|
!

Sequent ial-Simultaneous w
One other eeuropsychologieally based dichotomy presented by’
’.Ornstein'(197é) needs to be deglt'with, i;e.vthe sequential v;x |
simultaneous processing concepﬁ by Luria (1966y. The func‘ﬁons of sucH
fpfﬁcessing are similar to the‘COmmon denominators expressed: in the
| three dichotomies discussed previdusly (i.e. analytic-ges | ','focal-
diffuse and'propositione1-appositiona]). _However, ‘Luria's (1966)
;sequential-simu]taheeusfdichqtemy can not be includedAin that group,
Since'itlis not baeed oﬁ left vs. right hemispheric functioning as tﬁej .
fbl]owing quotation demonstrates. |

" Analysis of the changes in the course of the higher cortical
processes in patients with.a lesion of the posterior (parieto-
occipital) and anterior (fronto and fronto-temporal) regions of
the cortex reveals profound differences in the character of the
disturbances arising in the two cases. These differences are
revealed mainly by the fact that lesions of the posterior
(parieto-occipital) regions of the brain lead to disturbance of
the ability to integrate individual visual or tactile stimuli
into simultaneous and, in particular, spatially organized groups,
whereas lesions of the anterior (frontal and fronto-temporal)
divisions lead to disturbance of the ability to integrate
individual motor and acoustic stimuli into successive, serially
organized groups (125).

S

As will be noted, the sequential-simu]tanebusrdichotomy is based on a'

[ {

-~

back-to-front distinction of functions in both hemi spheres.
1) [s the original dichotomy conceptually congruent Wipb Ornstein's
emergent evolutionist position vis a vis the body-mind problem?

The seduéhtial-siﬁu]taneous diehotomy is conceptually similar to
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the "analyt1c -holistic."” In relation to the body-mind problem, the

observat1ons made prev1ous]y about the ana]yt1c -holistic modes\gf
processing are therefore also applicable to the sequential- s1mu1taneous
d1chotomy. However Luria doeS'not discuss the two forms of process1ng .
and their interrelationships in terms of "emergence" or d1fferences in

levels of organization. ¢

2) Can the 9r{gina1 dichotomy be related to differences between the

brain hemispheres in cognitive functioning?
v ~
As stated previously, Luria's (1966) dichotomy is not based on

left versus right hemispheric functions,bbut”rather on a back to front -
distinction of functions in both hemisphefes. In this regard, Das,
Kirby and Jarman (1979) commented, while referring to Ornstein's and
Luria's dichotomies, that” ‘
some of them (such as the left hemispheric/right hemispheric and
sucgess,ive processing/simultaneous processing dichotomies) relate
to structures which are simply not the same. . To suggest that

they are similar (ard they may be in function) is to avoid the
conclusion that they are d1fferent in actuality (156).

3) Can the original dichotomy be related to sex differences in

>

cognitive functions? -

Lufiajﬁ;bﬂﬁi\discuss sex differences when he presented his modes

& .
of processing. There has been no research in this respect.

Active-Receptive

Deikman's (1971) concept'of an active versus receptive mode is

also organismically based but, as Luria's (1966), has not been related
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to d1fferences in hem1spher1c funct1on1ng However, neurqpsycﬁeJogical

phenomena are included in khe relevant descriptions.

This paper will present a model in which psycho]ogical and
physio]ogica] variations are viewed as manifestdtions of two
basic organismic states or modes that are coordinated to a
part1cu1ar function...the action mode is a state organized to
manipulate the environment. The striate muscle system and the
sympathetic nervous system are the dominant physiological
agencies. The EEG shows beta waves and baseline muscle tension
is increased. The pripcipal psychological manifestations of this
state are focal attention, object-based logic, heightened
houndary perception, and the dominance . of formal characteristics
over the sensory... (68). _
In contrast, the receptive mode is a state organized around
intake of the environment rather than manipulation. The -
sensory-perceptual system is the dominant agency rather than the
muscle system, and parasympathetic functions tend to.be most
prominent.  The E.E.G. tends toward alpha waves and baseline
‘muscle tension is decreased. Other attributes of the receptive
mode are diffuse attending, parglogical thought processes,
decreased boundary perceptwon and the dominance of the sensory
over the forma] (69

The previonus passage§ express combined physiological/psychological
stateg of “make happen® versus "allow ta happon” by the organism.
1) Is the original dichotomy conceptually congruent with Ornstein's
emergent evolut1onlst pos1t10n vis a vis the body-mind problem?
The deccr1pt1ons of Deikman of thp active and receptive state are
representative of a-"mOnist" position and therefore similar to those by
Ornstein, However;‘Deikman anpears to lean towards the "double-aspect”
variety of,“monism" in that both "psychological and physiologica!l
variations are manﬁfestations" of organismic states.
The manifested variations appear to decide whether a state i«

active or passive, but Deikman does not disruss the -possihility of

167
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Emergent qualities of the two states are not discussed gjther,
although at one po1nt in his art1cle Deikman observes that "we have
tended to th1nk of the more unusua] receptive states as pathological or
repress1ve" (69). - If.so, th1s WOu1d be contrary to 0rnste1n 3 not1on

i

of an "emerg1ng higher level® (hO]lStIC, recept1ve) mode of
consciousness. -

Deikman suggests also that

' the receptive mode may provide a way of "knowing” certain aspects
of reality not accessible to the action mode. The "knowing"
..is usually a non-verbal experience, although it maype later
translated into words in order to be shared with other< (84),

N 3

That statement is in agreement with the one'by Ornstein regarding the
\ N

translation of knowledge from one mode into another. For that reasar

it-encounters similar objections to those voiced against Ornstein i

thic »espect

7) Can the original dichotomy be related to differences between ;he
brain hemispheres in cogﬁitive functibning? :

Deikman does not #élate the active and'receptﬁvé states to
d{fférences in brain hehiéphéric functions. Conceptual]y 1t might be
possible to do so, however, the difficulties discussed under
"analytic/hnlistic™ of thic chapter appear to make that a futile
exercise. . ‘

| Several other discrepancies with Ornstein's formulations about
the physiology of sconsciousness exist. First]j, ngkman associates thei‘

sensory-perceptual system with the receptive (holistic) mode. while

»
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Ornstein re]ates that system to the opposite side of the dichotomy,
i.e. the analytic mode (aciive in Deikman's terminology). Secondly, in
Ornstein's dichbtony, the functions of the entire autonomic nervous
system are part'of the holistic mode. Deikman views that system in
terms of its two components, and links the'sympafnetic system (active
during arousal) with the active (;naiytic) mode Zhd the parasympathetic

system (active during auiescence) with the receptive (holistic) mode.

-3

-

3) Can the original dichotomy be related to sex differences in
) ' cognitive functions?
" Deikman did not dgscusc sex differences when he presented the
active- receptive dichotomy There has been no significant research in

this regard.

Right (side of the body)-Lefit (side of the body)

Domhoff (1960-1070) pelatec that ~n the hacic of folklore in
Wectern think ing » the

..Left was characterized as bad, dark, profane, féma]e; unc lean,
night, west, cursed, limp, h exual, weak, mysterious, low,
ugly, black, incorrect, and death, while the Right meant just the
opposite - good, light, sacred, maie, clean, day, east, straight,
erect, heterosexpyal, stvna, 'mw"ﬂvn‘arn. hiah; ‘heautiful, white, -
corvect_  and life (146)

"he organismic foundatinon

for the Left-Might dichotomy seems to follow from an inborn
bilaterality. for all known cultures are right-handed to varying
degrees. It would thus be natural that the less useful hand
would be considered "bad" and that "good" and “"bad" could be
symbolized by Right and Left. However, according to those who
have studied handedness, the predominance of right-handedness is
not an obvious given to be accounted for genetically...In an
unhiased wo 1d laft-hand~dness wonld be 3« common as right-
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handedness, for the play of chance factors would -be equal for the
two sides (144).

It is difficult to understand why Ornstein would include this
superficial dichotomy based on "folklore" in Western thinking, as
support for his €bncepf of two modes of consciousneés. The quality of
the dichotomy is such, that the three evaluative questions are |

impossible to answer with academic clarity.

1) s the original dichotomy conceptually congruent with Ornstein's
emergent evolutionist position vis a vis the body-mind problem?
The dicHBtomy can not be discqssed in-those terms, since it

consists of a conglomerate of value laden adjectives. Therefore, the

answer is "no."

2) Can the original dichotomy be relatéd to differehces between the
brain hemispheres in cognitive functioning?

"Inborn bilaterality of handedness" ﬁay appear to establish some
legitimate basis for‘the descriptions included in "Left" and "Right,"e‘
if it were not, that none of the descriptions is in 1egftimate ’
terminology of cognitive ?unCtions. Also, Domhoff appears tqhgg,
mistaken in ascribing a role to “the play of chance fachrs" for the
develoment of handednéss, since Corballis and Morgan (1978) and Morgan

and Corballis (1978) have written convincingly in favour of a

hinlngical basis of laterality.
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Can the original dichotomy be related to sex differences in
cognitive functioning?

On the basis of answers to (1) and (2) the answer is "no."

Time, History-Eternity, Timelessness

{

Ornstein referred to the following passage by the physicist

Oppenheimer (1953), when he included Time-Timelessness in the list of

tentative dichotomies:

These two ways of thinking, the way of time and history and the
way of eternity and timelessness are both part of man's effort to
comprehend the world in which he 1ives. Neither is comprehended
in the other or reducible to it...each supplementing the other -
neither telling the whole story (75).

Oppenheimer then continues by using physical phenomena for illustration:

...an electron must sometimes be considered as a wave, and
sometimes as a particle - a wave, that is, with the continuous
propagation and characteristic interferénce that we learn to
understand in the optics, or as a particle, a thing with
well-defined location at any Q;me, discrete and individual and
atomic... The more nearly the first way of thinking is to a
situation, the more wholly inéppropriate the second, so that
there are in fact no atomic situations in which both impulse and
position will be defined wéll enough to permit the sort of
predicgion with which Newtonian mechanics has familiarized us
(75-76). «

"The specific state of the electron is depehdent on fhe method- of

acquifing knowledge, for we have

the option of realizing one or the other of two wholly dissimilar
states for the electron...(which)...can not be objectified in a
manner independent of the means chosen for observing or studying
it (79-80).

.

~

Thus, the natufe of matter depends. in actuality on a "definition of

a
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the nature of the observation" (77) or on "the very nature of the

experiment itself" (80).

The imb]ication is that if different humén organisms (individually
or in groups) use essentialjy different methods of acquiring knowledge,
the nature of the know1edgé acquired will also differ. This ma& bé of
" importance for sex differences.in conscious experiences and will be
elaborated on in the last chag}ﬁc of the thesis.

1) Is the original dichotomy conceptually congruent with OrnsFein's
emergent evolutionist po;ition vis a vis the body-mind problem?
Oppenheimer applies his observations about the equivalency between

matter and the mode of knowing, to phenomena of conscioushess in'tﬁe

following manner

o

SSiksaaimgness jadeed be avaifable,\it will not itself be the
aggfopriate description for tife thinking man himself, for the
c]ar1f1cat1on of his thoughts, the resolution of his will, or the
delight of his eye and mind at works of beauty. Indeed, an
understanding of the complementary nature of conscious life and
its physical interpretation appears to me a lasting element in
human understanding and a proper formulation of the historic
views called psycho-physical parallelism (89).

'%uﬁ_]d.an undgrstand1ng of :;g,phxzjcal correlates of elements °

The "dualistic" tone fs also emphasized in

Whether a physico-chemical description of the material
counterpart of consciousness will in fact ever be possible, ...we
may be sure that these analyses and these understandings, even

. should they exist, will be as irrelevant to the acts of decision
and the castings of the will as are the trajectories of molecules
to the entropy of a gas (90).

Clearly, the previous passage could not/bégg\begg written by an

"emergent evolutionist" because in that philosophical framework the °
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;"acts of dec1s1on" and "casting of the w111" would be qualities or
processes emerging mean1ngfu11y from, but also. equated with the
"physico-chemical descriptions.” With regard to thg\?ody-m1nd problem,
parallelism (and thus dualism) is at the core of Oppenheimer's
position. However,‘fhe dualism does not seem to be of the “ﬁ%teria]
body" and "immaterial mind" variety, but rather of a body."known
materially" and a mind "known immaterially." i ~

Oppenheimer suggests that the processes of obtaining knowledge,
may interfere with the naturé of what is being investigated. He
considers it possible that

...complete physico-chemical study of...structures in biological

processes...might not be compatible with the undisturbed course
of life itself (88). N

and in relation to psychological phenomena, that these

might be altered by the effort to probe them, as a man's thoughts

?gg)altered by the fact that he has formulated and spoken them
Also, we have learned that the "translation" of 6ne way of thinking in
another is not possible according to Oppenheimer, since "neither is
comprehended in the other or reducible to it..." (75). The latter
observation is essentially contrary to Ornstein's vision of moges of'
knowing. - Thus, another incongruency between the time-timelessness
dichotemy and the concgpt of two modes of’consciousness it is supgpsed;

\
|

to,sdpport, has come to light.

-




2) Can the original dichotomy be related to differences between the

brain hemispheres in cognitive functioning?,
Oppenheimer did not present his dichotomy in relation to brain-

hemispheric differences:in cognition. In view of the comments !
following the B & N review, it appears invalid to attempt an,

z.explanation of."Time-Time]essness"'on the basis of such a relationship.

-~ R - . : g
3)‘ Can the- or1g1na1 dichotomy be related to sex differences in

s cogn1t1on? e -
‘e *‘-‘
- Oppenheimer did not present "Time- T1me1essness" in re]at1on to

~

sex differences in cognition. At this date there appears to be no

- -

research on this topic.

Intellectual-Sensuous L J

B]ackburn (1971) comments on Intellectual-Sensuous .

-

complementarity in science.

A complex part of nature (such as a coral reef, a cell, or a
city) is, metaphorically, many-dimensional. It is brought under
‘sc1ent1f1c scrutiny by projecting it .inte simpler, under-
dimensioned space, within which it can be grasped and '
quantified. The...generalizations are drawn according to the
logical and mathematical rules appropriate to the quantification

space. Physical implications of the mathematical model are )
subjected to quantitative test under controlled conditions. To
the extent that exper1ment confirms theory and suggests new
theoretical steps, sc1ence progresses (33).

The prev1ous 1nte11ectua] and SC1ent1f1c methods are contrasted by

Blackburn with the ) _ ¢

ep1stemology of direct sensuous exper1ence, sub3ecf1x1ty, and

respect for intuition - especially intuitive know]edge based on a
"naive" openness ‘to nature and to other people (28) '

\ v
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The term "sensuous" is used in the following sense: .

...that is, the response of the whole body, including the senses,
to phenomena. Usually, such a response is, of course, not

> susceptible to quantification. It is also dependen@ on

"~ subjective factors such as mood and-attention, but it is
undeniably a source of information about the world around us (28,
footnote). . :

Other important characteriistics of the “qbstract quantitative" =
and‘“direct-sensuous“'models of knowledge and their'interrg]ationship
-'are the following:

Which description of nature one givés depends entirely on Qne's‘
method of knowing (35). Each description is "rational"; that is,
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language is used according to the same consistent logic in either

description, with no appeal to revealed truth or mystical
insight...(and)...because they refer to a (presumably) single
reality, complementary descriptions are not independent of each
other (but) neither model -(of knowing) can be subsumed into’ the
other (31). ;

a

a) .}s the qriginal dichotomy concebtda]]y cohgruent with: Ornstein's

-emeréent evolutionist position vis a vis the body-mind problem?
For support of his dichotomy Blackburn (1ike Oppenheimer) refers

to the pafticle versus wave state of electrons, conditions that depend
on the nature of the gbservatjon. Unlike Opbenheimer, he:doeg ﬁot use
that illustration directly fbr'the discussion of consciousness withinv
the framéwofk of the body-mind problem. Hoyever, iﬁ'felat{oﬁ to that
~ problem, the phrase "because they refer tb:a_(presumably) single
. reality, comp]ehentéry desbription; are not independent d?:each other"
(31) is significant;_since.it represents the "double aspect® view of
"moriism.” As such, it is not similar to Ornstein's emergent gvo]uffdn_
’ist position.  In addition, double aspecfi&onism 3119W5'ﬁbr4méanfhgful_
J“CompTeﬁentarity of two modes of knowing, since théy function:at thé

& .
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same level. Thus, %t avoids the difficu]fies~inherent in the comp]ef
mentarity of Ornstein's modes of consciousness. Other differences with
Ornstein involve the.iocation of "subjectivity" and sensory functions
at the holistic (sensuous) pole of the dichotomy. The_]?miting ' BN
characteristics of one's sense organs and nervous system, which
"select" from information input is ceuse for Ornstein to attach the
Jabe] "subjective" to the opposite,‘enai;iic mode. Thus, 16 Ornstein's
view the role of the senses is restrictve, while B]aokburn considers
fsensory experlence more "11berat1ng
B1lackburn a]so den1es the “myst1c1sm" of sensuous (ho]istic) -
kﬁowlng and labels it “rat1ona1 " One could expect this to be a basis
- for possible "trans]at1on" of that mode 1nto the 1ntel1ectua1
"-(analytic). However, Blackburn does not allow for such a trans]at1on,
for sensuous responses are “usua11y...not susceptible to quantifica-
;tion“ and "neither model can be subsumed into theuother'“
By contrast, 0rnste1n attaches mystical qua11t1es to holistic
(sensuous) knowing, but contrary to B]ackburn, cons1ders "trans]at1on

-

into the other mode not only feasible, but also des1raQ]e.

2)°  Can the original dichotomy be re1ated to differences'betweeo'the
brainhemispheres in cognitive functioning?'
B]ackburﬁ'djd not pfesent his dichotomy in terms of hemispherio'
functions. -He is not clear at a11'abou§ an organismic connection of

-

the “intellectual® mode, but relates the “sensuous" knowiog'Xo the /

Al

'Q&wle" booy. - ' | - R j//////r-\%

v
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3) Can the original dichotomy be related to sex differences in
cognition?
Blackburn does not d1scuss his dichotomy=in terms of sex

xd1fferences No research is avallable\1n th1s resp%ct. . '{

Causal- AcaUSa]

\Jung s formulations about causal and acausal prwnc1p1es under- .
lying natural phenomena are difficult to understand. Howcver, the
easence of the dichotomy is most clearIy ckpféssed {n thelf011ow1ng
qguotations. "~ | |

Natural laws are statistical truths, which means that they are
completely valid only when we are dealing with’ macrophysical
quantities. In the realm of very small quantities prediction
becomes uncertain, if not 1mposs1b1e, because very small
‘quantities no longer behave in accordance w1th the known natural
laws.
The ph1losoph1ca1 principle that under11es our concept1on of .
natural law is causality. But*f the connection between cause
and effect turns 'out to be only stat1$t1cal]y ‘'valid and only
relatively true, then the causal principle is only of relative -
“use for exp1a1n1ng processes and therefore presupposes the
existence of one or more factors which would be necessary for an.
explanation. This is as much to say that the conpection of
events may in certain circumstances be other than causal, and
requires another principle of explanation (446-447). ot

That other princip]é is contained in the concept of "synchronicity"
(not synchronism!), a "hypothetica] factor equal in rank .to causality ‘
as a brincip]e ofcéxp1anation" (950). Jung describes this acausal

connecting principle also as a "meaningful coincidence in time" (457).
~ Synchronistic events are

..relatively independent of space afd time; they relativize
space and time..,so ‘that it looks as if an event which has not
yet occurred were causing a perception in the present. But if
space and tlme are relative, then causality too loses its |

o
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validity, since the sequence of cause and effect is either
relativized or abolished (457).

Therefore synchronicity can také‘one of the following three forms: '
a4 The coincidence of a certain (menta]) content with a
corrésponding.objective process which is perce1ved to take p]ace
simultaneously.

' b. The coincidence of a subjective (mental) state with a
phantasm (dream or vision) which later turns out to be a more or
~less faithful reflection of a "synchronistic" objective event
that took place more or less simultaneously, but at a distance.
c. The same, except that the event perceived takes place in the

- future and is represented in the present only by a phantasm that
corresponds to 1t (457).

Jun§ discusses'the concept of synchronicity in relation to the
body-mind problem. Rather"pngthy quotatjoné'éée~a§ain~hecessary to

provide an adequate picture of his views.
o : - ‘S
...we must-ask ourselves whether the co-ordination of (mental)
and physical processes in a living organism can be understood as
a synchronistic phenomenon rather than a causal relation.. The
assumption of a causal relation between psyche and physis..
difficult to square with experience: either there are phys1ca1
» processes which cause (mental) happenings, or there ‘is a
pre-existent psyche wHich organizes matter...it is hard to see
how chemical processes can ever produce (mental) processes
_ and...one wonders how an immaterial psyche could. ever set matter
in motion...The synchronicity principle possesses propert1es that
may help to clear up the body-soul problem. Above all it is the
fact of causeless order, or,-rather, meaningful orderedness, that
» may throw light on psycho phys1ca] paralellism. The "absolute
" knowledge" which is characteristic of synchranistic phenomena, a ,
knowlgdge not mediated by the sense organs, supports the o3
hypothesis of a self-subsistent meaning, or even exprsses its ?
ex1stence (453).

1) Is thekoriginal dichetomy conceptually congruent with Ornstein's kg£§:
L emergent evolutionist position ;is a vis the body-mind problem? |

- The passages Quofed‘are;representatixe of‘e dUa]istic’view_and
' thefefore7nofvcong}uent with Orqstein's'bOSition. Since interaction

‘ A}
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(caesa]ify).between body and mind does not appear to be feasible in
Jung's vieﬁ, he applies the'synphronicity‘principle, i.e. "the
mean1ngfu1 coincidence in time" as an explanation for the co-occurrence
of physical and mental phenomena. One could be pressed into v1ew1ng
the synchronicity principles as the third princip]e in a tripartite
philosophy of reality, if it were net that Jung equals that princﬁp}e

- in ;rank“,with that of physical causality. Besides, he dees not
consider the synchrbnicity b%incip}e io be “standing outside empifical
nature" in fhe manner of e.g. a co-ordinating God. A

Another difference befween Jung's and Ofnstein's concepts
exists. ;Both space and time are»assoEiated.with causality as well as
acausality by Jung, although the latter.is to be viewed "relatively"
independent of;spece and time. 'However, Ornstein-associates time with

| the.analytic (causal) and space with the holistjc (acausal) mode of |

~consciousness respectively. Therefore, the space-time dimension as .

‘ pfesented by Jdng can not be a supporfive componeht of Ornstein's'tﬁ&

-

modes of consciousness.

2)  Can the original dichétomy be related to differences between the
R s

s
brainhemispheres in cognitive functioning?

The very essence of synchron1cvty is its non- re]at1onsh1p with -

-

"cort1cal events as 1s clearly. expressed by Jung. —

~

I. am 0n1y too conscious that synchron1c1ty is a highly abstract
and "irrepresentable" quality. It ascribes to the moving body a
certain psychoid property which, like space, time and causé]lty .

. forms a crite of ‘its behav1our We must- completely give up
A the. idea of syche's being somehow connected with the brain, -
. and remember ijtead the "meaningful" and "intelligent" behaviour

of ‘the Tower org8nisms, wh1chl|'e without a brain (452)

1
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3) Can the original dichotomy be related to sex differences in \

cognitive functions? o

Jung dées not present causual-acaQsal in a context of sex
differences and no research has‘been produced in this respect.

Mostlbf_the dichotomies présented in this first group, i.e.
verba]—spatia}, analytic-holistic, sequential-simultaneous, agtive- ‘
receptive and inte11ectua1-sensuou$, can be intefpreté&r;;ﬂbeing baéed
on a monisf positioﬁ and in this respect they are congruent with
Ornstein's position in relation to the body-mind issue. Howeyer, none
of the authors who orig%nated the dichctdmies of the firstagroup has
taken an "emergent evolutionist" stance.and the description of the |
d{chotomies can not beJinterpreted'in:suchfa'frémework either.

‘ThErefore,'a'discrepancy with Ornstein‘s formuTations relevant to

the issue exists. In addition, the time-timéﬁzssness and causal-
acausal'dichogpmies have a foundation essentially different, i.e.
dualistie, from Ornstein;s modes of consciousness.

The right-left dichotomy is.of such a nature that meaningful

interpretation is not possible within the context of the thesis. ~
Group 11 .

A
Argument-Experience ?

Roger Bacon, one of the early founde?s of contemporary science, *

~

wrote in 1268 A.D., in his Opus Majus:

..l now Wish to unfold the principles of experimental s¢i

since without experience nothing can be sufficiently known Eor
there are two modes of acquiring knowledge, namely, by reagpning



A
and experience. Reasoning draws a conclusion and make§ us grant
the conclusion, but does not make the conclusion certain, nor
does ‘it remove doubt so that the mind may rest on the intuition
of truth, unless the mind discovers it by the path of experience;
since many have the arguments re]atin? to what can be known, but
because tKey lack experience they neglect the:arguments, and

neither avoid what is harmful nor follow what is good. For if a .

man who has never seen fire should prove by adequate reasoning
that fire burns and injures things and destroys them, his mind
would not be satisfied thereby, nor would he avoid fire, until he
placed his hand or some combustible substance in_the fire, so
that he might prove by experience that which reasoning taught.
But when he has had actual experience of combustion his mind is
made ‘certain and rests in the full light of truth. Therefore
reasoning doés not suffice, but experience does (593). '

As will be noted, the term "reasoning" in this quotation replaces

"argument” in the dichotomy presented by Ornstein. Reasons are that

‘Ornstein used a different and onTy partial translation Of the relevant

passage.
1) Is the original dichotomy conceptually congruent with Ornstein’s
‘ two modes of consciousness?

In relatioh to facets of science as described by two modes of
consciouﬁness, Ornstein stated that "science is the very essence of the
aqalytic mer...“ (57). Bacon describes twb comb]ementary aspects of
sciéntific mgthqd,'i.e..hypothesizing, theory building, etc.
(reasoningf and'physical'verificafion (expefienég). Both reasoning and

experience as déscribed.by‘BéCoﬁ; belong to the analytic mode in

‘Ornstein's framework and not to the analytic and holistic mode .

respectively, which is their place assighed by Ornsfein. Thus,
Ornstein has created a dichotomy dissimilar to the gne:intended by

~

Bacon.

N
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?) Can the original dichotomy be related to sex differences in
cognitive functions? Vd

In view of 'the meaning of the original dichotomy and present

knowledge in this recpect, the answer is "no

-~

Explicit-Tacit
In The Study of Man, Palanyi (1959) describes the expligdt and
tacit forms of knowledge in. the following manner.

...in my view, human knowledge is of two kinds. What is usually
described as knowledge, as set out in written words or maps, or
mathematical formulae, is only one kind of knowledge; while
unformulated knowledge, such as we have of something we are-in
the act of doing, is another “form of kpowledge. If we call the
first kind explicit knowledge, and the second, tacit knowledge,
we may say that we always know tacitly that we are holding our
explicit know]edge'to‘be true. If, therefore, we are satisfied
to hold a part of our knowledge tacitly, the vain pursuit of
reflecting ever again on our own reflections no longer arises..
Tacit knowing appears-to be a doing of our own, lacking the
public, objective,..Lharacter of explicit knowledge. It may

apggz,ﬁ;g%§g§6ﬁe“té7jack the essential quality of knowledge
S M 'dzﬁy that participation of the knowver in the <haping

bwledge mu<t invalidate knowledge, *hough ' admit it impaire

s objectivity (12-13).

Yearn more about the nature of tacit and explicit krowledae and
<

\

Fvhe iy relationship from the fbllowtpo passages:

RN : icel .
The structure of tacit knowigg is manifested most clearly in the
act of understanding.- It is a process of comprehending: .a
grasping of@disjointed parts into a comorehensive whole (28)

© :

- ®
We cannot comprehend a whole without seeing its parts, but we’can
s®e the parts-without comprehending the whole. Thus we may
advance from a knowledge of the parts to the understanding of the
whole (29). :

A

and

o~
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1) Is the original dichotomy conceptually congruent with Ornstein's

two modes of consciousness? o,

It appears that the contrast between éxplicit and tacit knowing
is similar indeed to that of analytic and hoTi;tic knowledge. The
" wscientific" and "nonscientific" char&cteristiésrof the rs;afctive
modes are recognizable. Also, the emergent aspects of the "tacit" mode
to a possibly "higher" level of understanding is implied by the use of
the term “g@vance.“ -However, Polanyi associates "objgctivityd with the
exp]icitl(analytic) mode, whereas Ornstein links objectivity with the
tacit (holistic) way of knowing. The “"objectivity" of The explicit
modé as proposed by Polanyi is in the objectivity of scientific method,
which in Ornstein's descriptions belongs to the same pole of the
dichotomy (i.e. analytic) but is labelled "subjective" by him. By
contrast, Ornstein coﬁsiders the holistic (in Polany{'s terms "tacit")
mode to be objective, possibly because it is a more éeneral, "all
encompassing” mode of knowing, less biased by characteristics of
sensory organs and the brain. -

d :

2) Can the original dichotomy be related to sex differences in

cognitive functions? |

Polanyi did not discuss sex differences and present knowledge

does not indicate "explticit-male" versus "tacit-female" modes of

knowing.

183
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Lineal-Nonlineal

L]

Primarily on the basis of studies of the language of Tobriand

Islanders, Lee (1950) arrives at the perception that they "codify, aad

probably apprehend reality, nonlineally-in contrast to our lineal

phrasing" (128). The author alsp assumes that

...a member of a given society not only codifies experienced

reality through the use of the’ specific language and other -
patterned behavior characteristics of his culture, but that he s
actually grasps. reality only as it is presented to him in his

code. The assumption is not that reality itself,{s relative;

rather that it is differently punctuated and categorized, or that
different aspects)of it are noticed by, or presented to the .
participants of different cultures (128).

~

In contrastlto our lineal language, Lee (1956) presents the following

examples of the nog-linearity of the language of the Tobriand Islanders.

A Tobriand word refers to a self-contained concept. What we
consider an attribute of a predicate, is to the Tobriander an
ingredient. Where I would say..."The gardener is good," the
Tobriand would include both "gardener" and “goodness"; if the
gardener loses the goodness, he has lost a defining ingredient,
he is something else, and he is named by means of a completely
different word....There are no adjectives in the language; the
rare words dealing with qualities are substantivized. The term
“to be" does not occur; it is used neither attributively nor
existentially, since existence itself is contained; it is an
ingredient of being. Events and objects are self-contained
points in another respect; there is a series of beéings, but no
becoming. There is no temporal connection betfween objects...
neither is there a temporal connection made - or, according to
our own premises, perceived - between events; in fact,
temporality is meaningless. There are no tenses, no linguistic
distinction between past or present. There is no arrangement of
activitie$ or events into means and ends, no causal or teleologic
relationships. What we consider a causal relationship in a
sequel of connected events, is to the Tobriander an ingredient of
a patterned whole. He names this ingredient u'ula (137).

Is the original dichotomy conceptually congruent with Ornstein's

two modes of consciousness?

<
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.The codification of reality through the media of lineal versus

non-lineal processes is indeed analogous to the analytic_and holistic
modes of knowing and thus congruent with Ornstein's comg

However, it should be noted that Lee uses primari;}'éhalytic J
(1ineal) and holistic (non-lineal) language processes as support for
her contention of bi-modal codifications of'reality and Ornstein uses,
in this instance, these language processes in support of both his modes
of consciousness.. That is contrary to thg position Ornstein maintains-

throughout The Psychology of Consciousness in which he expresses that

"the concepts of causality, linear time and language are the essence of
the (analytic) mode" (61). Ornstein does not differentiate between
analytic-lineal and ho]istic-non-]inea]'language, rather he actively
and cohsistent1y identifies all forms of language, almost by
definition, with the analytic mode only, except in this instance when

Lee's proposed dichotomy fits his concept of two modes of consciousness.

2) Can the original dichotomy be related to sex differences in
cognitive funct%dns?

Lee does not discuss her concept in terms of sex differenCes‘andJ
no relevant research has been published. Scrutiny of existing research =
related to sex differences in 1in§uistic skills does not reveal better',
female performances on holistic (non-lineal) orientedilahg;age skills
and better male performances on anaiytic (1ineal) oriented language
skills. Females simply perform better on all 1angyage skills.

’ )
o



The.Creative: heaven, masculine, Yang, light, time -

The Receptive: earth, feminine, Yin, dark, space -

The creative-receptive dichotomy presented in this sect%ﬁn has

its origin in the T Ching. Legge'(1964) infogms that:

The word I (Change) has given its name to the book kmown as the I

Ching. The system of the book has as its basis the eight,

trigrams, which symbolize the eight fundamental eflements or.
factors of the universe and the different attributes that should
be suggested by -and associated with them. Then the eight
trigrams were combined until there were sixty-four hexagrams,

~ each symbolizing one, or more phenomena of the universe, either

natural or human. Together, all the hexagrams were supposed to
represent symbolically all the possible situations or mutations
of creation, a universe in miniature (XXXIX).. ~~ *

»
L4

Two primal forces, i.e. the Yang (the virile, positive elément;

(] . N [ ¢
the male) and the Yin (the docile, negative element, the fema1é3 are

e

contained in the first (Ch'ien) and second'(K'un) Héxa§ﬁ§m51Which

symbolize the "creative" and "receptive," re5p9c¥¥§e1y. Their full ..

descriptions are as follows:

By contrast the second hexagram

»

%

The first hexagram is made up of six unbroken lines. The P
unbroken lines stand for the primal power, which is 1¥ght=giving,
active, strong and of the spirit...Its image is heaven. Its
energy is represented...as motion. Timé is regarded as the basis .
of this motion. The power represented by the hexagram-is to be
interpreted in a dual sense...in relation to.the unjverse...the
strong, creative action of the Deity. In relation to the human
world, it denotes the...holy man or sage, the ruler or leader ‘of
men, who through his power awakens and developS“fheir higher

‘nature (127). : :

-«

...is made up of broken lines only. The broken lines represent.
the dark, yielding, receptive primal power of Yin. .The.
attribute...is devotion; its image is the earth.” It is.the ~
perfect complement of the creative, not the opposite. Ite
represents nature... earth... space... the female-maternal. . .

However, as applied to human affairs, the principle of the
complementary relationship is found not only in the relatibnﬁ

-
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b Fween’ man d woman.*but aJso 1n that between prince and“
n1s ér :and betweér father. and .som:. Indeed; even in the
indiv dual this ‘dudlity appears in. the coexistence of the |

S spfritual.world and ‘the wpr1d of the serises (128) T

: vvkxl) Is the drTgina] d1chotomy conceptua1]y Gongruent with 0rnste1n s

B

two mOQES of conscioﬂsness? L , ; ;‘59
A }
It is difficu?t\to understand why Ornstein would use the
" e

metaphors as serious suvport for his.concept The adject1Ves A |
assocwated with “The Cfﬁat44£" and “The Recept1ve“ are not of the level

of descriptive relevancy that is ev1dent in most other dichotom1es used

for support of b1-moda1 conscibusness._ It 1s 1mposs1b1e to asterta1n

1

“hOw the ana]yt1c and ho]1st1c mode can be 1nterpreted meaningfully in
terms used o descr1be "The Creat1ve" and “The Recept1ve" respect1ve1y.
A poss1b1e exception is the.t1me space dlchotomy wh1ch was

discussed (and d1sputed) as a v1ab1e concept dur1ng the presentatlon of

analytic- ho]1stic process1ng. However, in th1s’1nstance 0rnste1n

accepts a time- ana]yt1c versus space-hg]wst1c d1chotomy, whereas he was

&

equally 1n favour of Jung' s d1chotomy wh1ch saw both t1me -and space

1ocated at the analytic as well as:hor1st1c(pole_of the causual-acausal,

Vo R @
. o :
Also, the re]at1onsh1p between the creat1ve (mafe) and redept1ve

dichotomy.

(female) is oppos1te to that of "the analytic an d hol1st1c modés. The
p051t1onnof pr1nce-and*father vis a vis minister and'son.imply,some

form of superiorit& (higherlle . ofifunct?onfhg?)”attributgd to the

s . o : 7
former two.. In 0rnste1n's sch the ministgr and.son (9011st1c mode)

‘would havé\to take that posat1on.



2) Can the-original dichotomy be'related to sex differences in.

cogn1t1ve functions? s o
) Ornsteln'blaces the Yang and Y1n phenomena zn the Un1verse at the .
.'correct po]es of his modes of consc1ousness. One gan question ‘the
"cognitive“ qualities of terms as .e.g.’ heaven and earth @but above all
and with the sincere respect that is due anc1ent Chineseﬂbhilosophy, no
exclus1ve re]at1onsh1ps ‘have been demonstrated to ex1st¢petween e. g.
"heavenly creat1v1ty“ and ma]es or.. "earth]y recept1v1ty“zand females..

) .In the second group of d1chotomies, expl1c1t-tac1t and 1inea1--

non-lineal are conceptua]]y congruent with 0rnste1n s two ‘modes; while
argument exper1ence is not ~The creat1ve-recept1ve d1chotomy is of

such a nature that meaningful 1nterpretat1on 1s‘not\posslb1e.

Concluﬁions,-
Nhereas at "face value" most of the dichotomies appear to fit
Ornstein's two modesﬁof consc1ousness, upon close scrutiny they become
demonstrably 1ncongruent.‘ The foremost, but not on]y, reason for the
dgscrepanc1es consists of Ornstein's need to declare the “cosmic“ mode
‘to be emerging from the “ordinary“ mode of consc1ousness, whi]e |
essentially also dlffering from it, since the former is of "h1ghen"
level than the 1atter. Some 1mp11cat1ons of the foregoing discre-
" pancies-and.a morg general treatment of the problems invo]ved in N

d1chotomous conceptualizations, const1tute the f1na] section of th1s

)

e

chapter.. - o N
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mbi-modal forms of cognition, or tb dichotomous conceptions that ‘

PR

In addition to the preVious maJor discrepancies between the two

"'modes of consciousness and: the original dichotomies, other, 51gn1fiCant

<ferrors have been committed by Ornstein, in tﬁat he has 1gnored or

#

_j‘misinterpreted the Meanimgs of dichotomieSa or of 1mportant components,

which constitute an: integrai part of them.‘ In th1S respect the

. foi]owing errors comegto mind (1) the misplacing of verbal* nd

“spatiaJ" in relation to the sexes, (2) the "Back to.front “ 1nstead of

/

'f"]eft versus rightm of sequential and simultaneous proc9551ng as

3_pro-?sed by Luria, (3) the’ importance of the role of the sensory system

: ho]iSItic and not ‘the analytic mode, (4) the differences in the
'retations of “subJective" and "objective," (5) 1ncon51stenc1es in
ocation of time and space at the poles of a dichotomy,. and (6) the .

1ack of recognition that Lee s lineal-non 1inea1 dichotomy involves a

eperception of anguage not congruent with\hlsﬂown. The resu]ting

12

Jcontradictions and inconSistenCies may not 1nvaiidate the inclusion of |
spec1f1c dichotomies in the ihart but their presence does weaken the
support for Ornstein S concept ,

The reader will now a]so be aware that néither the two modes . of
aconsc1ousness, nor the poles of the: original dichotomies, have been or
‘can be clear]y 1dentified with specific'hemispheres. The early -
indications from neurjphysio]ogical research in the late 1966'5 used by
Ornstein for support have been . insuff1c1ent1y conf irmed by subsequent
findings. Many unanswered questions remain, -as . is atte?ted to by the
‘peer commentary ‘on both sthe McG1one (1980) and Bradshaw and Nett]eton

'(1981) reV1ews. The a551gn1ng in 1982 of specific ‘hemi spheres to

189
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originated decades anJ even centuries ear]ier, is clearly not
Just1f1ed Therefore, one can validly question the wisdom of evenva

“tentat1ve" a551gnment of bra1nheMispheres 1n such a manner, as is

- proposed'1n-The Psxcho]ogg of4Consc1ousness.pub11shed in ]972;

“ ‘ Throygh the'investigation.of possible"associations'Hetween.the ‘

" human organism's sex ahd»specific:modes of consciousness, it has become "
evident that, with the exception of the verbal-spatial and LH-RH, none .
of the dichotomieS'has been sufticiently researched to proyidevsupport
for the inclusion of ﬂnale"'versus "female" in‘OrnSteinﬁs‘chart.

Besides, the.literaturo jn the two areas that'have;been_investigated,
promotes a non-oinary ejassification of sex differences in cognition.
AboVe ali the problem remains ‘that Ornstein associates verba] |
!abilitﬁes w1th the ana]ytic,\11near, male mode of . consc1ousness andh
spat1a1 abilities with the ho]1st1c, non- 11near, fema]e mode. Research
data have conv1nc1ng1y demonstrated the oppos1te occurs 1. €. stronger
verbal abilities characterize females, and better spatial ab111t1es
characterize males. » -

Also, if Ornstein is correct in his interpretation of . the
emergent evolutionist position, the‘conseouences are that‘females are
more tnc]ined to functidn at a'holistic. i,e. higher,rmore evolved
level of consciousness than males are. In this regard, it is useful to
remind the reader of the value laden adJect1ves associated by Domhoff
with'“male" and "female® respectively and_included by Ornstein in his
' teit; the incongruencies are significant,'and‘in no.way can they be

honestly overlooked.
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In actuality, Ornste{n's The-Psycho1ogy'of<ConsciousneSs:ﬁs.oﬂ~n0‘

'aseisiance‘in understanding sex differences in‘modes'of‘bphsegouéhess.

The -inclusion of'the Domhoff and I'Chingwdiehotomies‘rejhforoes |
stereotypioai_fhinkinqlano many of the'other dichotomies have been
demonStreted to be of no-genoine relevance to'underStanding se;,'
' diffehehoes.f |

It is importantto note that Ornsteih labels his two mooeSwof

consciousness "a téntative dichotomy" and that it is bésed on
"tendencies". and “specializatiohs“ and "not at‘h]] (on) binary classi-
ficat1ons " Such a descr1pt1on 1eaves him w1th the f]ex1b111ty to |
choose for 1nc1us1on in his chart whatever dichotomy appears to fit h1s
concept of two modes. i However, in view of the fo]low1ng def1n1tﬂon
of a dichotomy, its "tentativeness" is questionab]e.
On the hypothesis that oppos1tes always come in pairs, every
each other, but also exhaust the membersh16 of the individual

class. Such division is called dlchotomy '(Great Books of the
Western World, 1952, 3, 324). _

The implication is that a dichotomy "is" or "i% not" and.that _
"tentativeness“ must be exc]uded as a possible‘quality of a dichotomy.
.‘The prob]em arises because Ornstein does not e]aborate on 1mportant
conceptua] problems inherent in the use of 1091ca1 oppos1tes.. The

~ foltowing will clarify. T | o ,@hg
As stated previous]y; consistent fhemes within the_heuropéYcho-

logical Titerature suggest that, although LH and RH functional. .

specializations exist, these specializations are not fo be interpreted

in an "either-or" fashion, rather they must be viewed on the basis of &

class can be divided into two sub-classes, which not only exc]ude_

j\\“
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“vcontinuum. Thus, differences are of a quantitat1ve (débree) and not of

»
a qua11tative (kand) nature. However, quantity and quality are not

necessari]y c]ear]y d1stingu1shab1e prqpert1es of a substance or i

'process. It is useful to illustrate this brief]y by means . of )

i

’d1chotom1es in Ornstein s chart -
For jnstance, a-dilemma is posed by'the consideration that a
dfchotomy can be'thoughtvof as two concepts at opposite po]es of\a

hum or as two mutually exclusive opposed concepts, without a

ing continuum. Ornstein includes both kinds of dichotomies in
his'chart. Light and dark can be thought of as oppos1tes on a

cont1nuum one can v1sua11ze a quant1tative change from 11ght to dark

'—(or vice versa) eventual]*,resu1t1ng in a qua11tat1ve difference

192

between the‘two phenomena. One can even th1nk of Verbal and Spat1a1 1n ‘

this nanner once it is realized that verbal (language) processes are’
involved with, or med1ate, spat1a1 cogn1tions and vice versa. In
add1t1d§ to such po]ar1t1es resu]ting from a cont1nuum, Ornstein does
include, contrary to his denial, dichotom1es of a binary, i.e. mutually
exclus1ve nature as for 1nstance causa] acausa] and sequential-
s1mu1taneous. One can not th1nk 1n such 1nstances, of a: quant1tative
change from one pole towards the other eventual]y resu1t1ng in a

qua11tat1ve d1fference between the two concepts. The~d1fferences are

there "“a pr1or1a" Th1s d1scred1ts Ornstein s claim that his two modes

;3
»

of consc1ousness are based on "tehdencies" only.

Related to the previous are prob1ems with the “1og1c“ of the fg;?

7 "oppos1teness" ‘of dichotomous terms and concepts used by 0rnste1n. For

instance, Time 1s oresented as the oppos1te of Time]essness.w

.
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(Qppenheimer) and Space (1 Ching), whi]e Spat1a1 is not at the opposite

pole of Temporal, but rather of Verbal Inte]]ectua] is posed face to
§ face with Sensuous (B]ackbdrn) and Intu1tive (many sources), and

Recept1ve is contrasted w1th Act1ve (Deikman) and Creative (I Ch1ng)

The mutua1 exc]usiv1ty of sub-c]asses&%n a dichotomy is obv1ous]y not
\

_adhered to by Ornstein. Compared to those ‘included in Ornstein's
‘ --thart terms 11ke e. g. Destructive and Pass1ve, wou{d also appear tb be
.i”apprOpr1ate oppos1tes for Creat1ve and Act1ve, respect1ve1y. :
| It is recogn1zed that Ornste1n we5~not the or1ginator of thesey
| dichotomiesnand that alTowance‘should be mede:foﬁ;specific.definitidnsl
and descriptions by individual authors. H0wever;”it}wou1dihave been |
illuminating had Ornstein drawn the'readersf attention to various'hOdes;ﬁ
- of 1ogicat opoosites} In this respect: one can“think of, for jnstance,'f
Aristotlejs,fourfold classification of correlative opposites (doubiei*
and ha]f); contrary'opposites (biack end<white), opposites of negation |
*and affirmation (just and unjUst) end opposite oflposseSSion (sight and
‘blindness). | : | ) - 4
. Also -arguments have been brought forward about the pr1or1ty or
%fundamenta1ity of quant1ty versus quality. In the context of the
T1nd-body issue, a question may be posed about the priorﬁty'of
quentitatiue dtfferences in.the-structure and mass between LH and RH,
when compared with the qua]itative functional differences they are
.'identified yith. One'sgoosition fn.relation to'thesbodyrmind‘prob]em,
or to thelneture of the specific phenomenon uhoer‘study might be the
deciding factor in determining the priority~ofAQuantity versus quality

of substance and processes. However, Ornstein ignores such problems. -
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0ther‘1ssues interre]ated 1n the quantitatﬂve and. qua]itativei
- aspects of dichotomous dimens1ons of consciousness 1nyolve those of“"

LS

"attribute" versus “1ndependent ent1ty” and “exper1enced reality"

yersus “verba11zat1on.{ For instance, are "ana1yt1c" and "ho]1st1c" .
meaningful on]y when descr1pt1ve of the cogn1t1ve processes of an -
o ”'1ndiv1dua1 and exper1enced by him/her? as expressed in e. g.’“John fee]s
he is a holist1c th1nker, but Mary says she thinks ana]ytica11y " gr,
are “ana]ytlc" and "ho]istlc“ also mean1ngfu1 as non- experienced \
verba11zed ent1t1es in themselves? |
The previous.is meant to demonstrate that many considerations

' 1nf1uence the re]ationships ane perce1ves betwéeq\ouant1ty, qua]vty -and

;o d1chotomy./ The reader 'of an expos1t1on of modes of conso1ousness,
wh1ch 1nc1udes termino]ogy such as "tentat1ve d1chetomy," “b1nary
c]ass1f1cation" and "comp]ementarity" wou]d have benefitted had a’ | '.J/r; -
context pert1nent to the concept of d1chotomy been prov1ded as ‘part of ”

) such an’ expos1t1on. This 1s even more. important since many of the
Nt _
‘ cons1derat1ons presented here are re]evant for the d1scuss1on of sex
differences also. Regrettab1y,,0rnste1n has not provided any,
‘background 1nformat10n\about the issues involved in 1ogica1 opposﬁtes
~and dichotomies.- | f | | -
It is realized that Ornstein's position on the body-mind,probTemi
~ as presented in the thesis, is not -of his own making. 'One?cou1d.argue
that the ass1gn1ng of a particular phi]osophical position is a

precarious undertaking and cou]d be in-error. However, it 1s d1ff1cu1t '

not to declare Ornste1n an "emergent evo]utionist " for in spite of the

lack of clarify in his presentations, The Psycho]ogy of ConsqjousneSs”»
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f.abounds w1th the. emergent“mon1st position. As demonstrated prev1ous]y,
that posit1on is discrepant with d1chotom1es inc1uded 1n Ornsteln S
bchart. Those d1screpanc1es have important theoret1ca1 1mp11cat1ons.»

For 1nstance, both the dualist and non-emergent monwst posit1ons .

~

i fa]low for compTementar1ty of tonscious funct1ons which are located at
othe oppgsjte poles of a d1chotomy. After all, whether body does or

does not equa] mind, does not prevent either form of consc1ousness to

comp]ement its counterpart, as 1ong as the funct1ons are of the same
‘phenomenal 1eve1 or order, and ne1ther duallsm nor non-emergent monisnT )
'excludes.that poss1b111ty. " The feas1b111ty of "trans]ation" from one
‘mode 1nto the other w1th1n such a framework may very we]] depend on thei.
: modes be1ng e1ther at ‘the opposite po]es of a, contlnuum or mutually RS

>

exc]us1vex The trans]at1on of one po]e on a cont1nuum in the term1no-
3

togy of its oppos1te may be poss1b1e, but that is inconCe1vab1e for two

concepts that have no. connectton by means of . a. continuum and thus are -

mutua]]y exc1u51ve. o | : "':; g
By contrast a h1gher level of consc1ousness wh1ch, accord1ng to

the emergent monist pos1t1on, has evo]ved through the "break1ng down or'

repressing of the structures“ (0rnste1n, 1972) or the "comb1nat1on of

| the structures“ (Buhge, 1980) of 1ts Tawer counterpart can, by i.: : i/}.

def1n1t1on not be complementary to the 1atter and therefore not be

" translated into 1t e1ther. In'splte of the incongruency, 0rnste1n o

presses for sdch trans%atjons and exp1anations to take p]ace,_1 e. the

higher mode must be understoodvand 1nvest1gated thropgh the methods of

the “ordinary" mode. Indaddition,,he accepts-through {he inclusion of'f

their dichotomies in his chart, hoth Deikman's. positive and
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Oppenheimer s and B]ackburn S negat1ve pos1t1ons about the feasibi1ity

of such translations and exp]anat1ons. There are obvious 1nconsis-.

tencies in Ornstein's approach.
The spec1f1c version of Ornstein's emergent evolutionist position

poses another theoreteical problem. If the holistic-RH mode .
"suppresses" and "breaks down" the structure of the analytic-LH mode
indeed, and.if "function equals structure" is a valid monist position,
one 1ogica1 consequence is the physica1 "deterioration" of the LH |
dur1ng the funct1on)ng of RH consc1ousness

In conclusion, Ornste1n S proposa] for the ex1stence of two modes
- of consciousness, based on the d1chotomous'concept he presents in hns '
charts, has to be refuted It appears that‘a simp]e and,therefore
attract1ve “anelyt1c versus ho11st1c" concept resulting from neuropsy-
cholog1ca1 1nvest1gat1ons in the Tate 1960's, gave rise to the rather
"grandiose" notion of two modes of consciousness. It'should not be |
vforgotten that the‘otigina] anaiytica1*§esta1t focal-diftuse'and
propos1t1onal app051t1ona1 concepts. all derived from c11n1ca1
(especially comm1ssurotomized) cases. As 1nd1cated prev1ous1y in the
thesis, such cases do not provide data from which .generalizations about -
the entire population can be made. .

Ornstein has also attempted to "force" support fOr h1s concept

through mis- 1nterpretat1ons of similar concepts in psycho]og1ca1 and

philosophical 11terature. Upon close scrut1ny many of these concepts
’Aw'are demonstrated to be incongruent With (or irrelevant to) the

analytic-holistic dichotomy. Above all, the validity of “"analytic" and

"holistic" as such have come under attack as the result of 15 years of.

o
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neuropsychological:re;eerch conducted since theihfihCeption. This is
" not to deny that a concept of two modes of consciousness is worthy of
investigation Rather it is thought that sueh obviously‘complex
mattérsrdeserve a phi]osophieaf‘eﬁd $¢1eﬁtific treatment of greater
scope and depth than that provided by Ornstein. .This 1s especia]]y
important since any. data involving sex differences are socia]]y
sensitive and become even more so when simple explanations are ‘offered
“for that complex issue. When the simple eXp]anations appear in a text
- that s popu]ar, espec1a1]y among university students, there is reason

”for concern. That concern, among other mot1vat1ons, induced the

writing of this thesis.

~X
.
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CHAPTER VI

FINAL COMMENTS

\

A

Introduction

In the—#ntnpductig: of the thesis it was noted that the meaning

of "the sexes are equal,” "the opposite sex".and "that is typically

masculine or feminine" is frequentF(’pot c]ear in spite of extensive
dehates surrounding such statements and phrases. In Chapter III the
po]itica] aspects of the biology versus environment issue_were
discussed in relation to research in sex differences, while biological

. and environmental explanations for the‘obserued sex differences in
verbal and Visuo-spatiaT cognitive functions were also presented It
was hoped that ciarification would be obtained about the concepts of \'
“masculinity” and "femininity" and their interrelationship, through the'
exploration of Ornstein's cohcept-of two modes of consciousness.
However, his limited treatment of the subaecésmatter prevented the
occurrence of such c]arification.: In view of Ornstein's failure it is
thought to be meaningful to conclude the thesis with a discussion of
“masculinity" and “femininity,“ the opposing aspects of the concepts - ©
and their biological and env1ronmenta] origins. 3Such a discussion will
take place through the fo]low1ng arguments

a) the present fema]e-ma]e controverSies are due to unequa] social |

values assaciated with “mascuiine“ or "feminine.“ -
198 ' -

SN WY




c)

d)
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remedies aimed at the ontagonﬁstic sitoation come primarily in
the form of attemptS»at‘the integration of "mascu%%ne" with

"fem1n1ne“ and not through the equa] valuing of the two

concepts. In other words, the emphasis 1s on “both men and women

are masculine as well as feminine and therefore equally valuable"
rather than on “men ére masculine, women are feminine and |
masculinity and femininity are equal in value."

tne attempts‘at integration consist of the promotion of the
concept of “psycho]ogica] androgyny" and of identical social and
intellectual eduéationa] processes.

however, "psychological androgyny" may be conceptua]]y 1nv1ab1e
and it has not been demonstrated to promote greater persona]ity
integration through the incorporation of "mascu]inity" ond

“femininity.“ Besides, the education of "masculine" in terms of

"feminine” (or vice versa) may be to some extent impossible.

thus, it can be thought that the solution of male-female

controversies is more likely to occur through the changing‘of

values. associated with "masculine" and "feminine;" however, this °

will also be difficult to accomplish since value systems are

strong1y entwined with-equcational processes.

o

Masculinity, Femininity and Valuing

"Masculine" and "feminine" have been described as qualities

regarded to be characteristic of men and women'respectiveTy (Webster,

1960) .

The origin of these qualities has been considered to be "more
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or less" rooted in anatomy, physiology and early experience (Constan- A
‘tinopole, 1973) distinguishing between the sexes in appeé?ahce,
attitudes and behavior. Constantinopole (1973) referred to the
prevalence and frequenty of the two terms "masculinity" and "femininity"
~ their hallmarks and sa11ence in personal development, are widely
discussed in relation to both individuals and groups, and it -
often seems that value judgements are implicit in both genera]
and’ profess1ona1 applications of the terms (390) ‘

. ) l .
In the early 1970's a number of researchers investigated the descrip-

tive terminology associated with'"masculiﬁity“ and "femininity." The

reader will be interested in the list of terms "distilled" from their

| o efforts; Feminine individuals have been considered to be: subjective,

intuitive, passivg, téﬁder minded, sensitive, impressionistic yie]d-
fng, receptive, emotiona] conservative, non-compet1t1ve, conform1ng,
socially or1epted 1n general and specwfvca]ly in achievement motiva-
tion. - Fem1n1ne interests have focussed on literature, music, fine
arts; these are also oriented towards social services and involved with
commercial, secretarial and health oriented occupations; Feminine
feading interests have been considered to consist of fiction,
biographies and short stories about "real® péople.

In contrast, masculine characteristfbs have been vjewed as:
aggressive, independent, domiﬁaht, se]f-sufffcient, confident,
objectiveL anélytic, hostile;,}éss affectionate, and occupationally |
oriented in achievement motivétion. Masculing interests:haVe been
-dess;iﬁéd as being:. mathematical, scientific, political, qpmputationsjn\,
~and historical. Masculine éCtiv%ties wgre'statéd-tb'béfvigoroys éné" |

the content of masculine reading materials adventure'stories;,sports
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and mysteries (Angrist '1972 Bardwick, 1971; Broverman, Vogel
Clarkson & Rosen Krantz, 1972; Maccohy,—1972 Peop]es, 1975 Sherman, |

- 1971, Sorenson & Winters, 1975).

f The previous descr1ption and those by Domhoff and 1 Ching in

Chapter V of the thes1s will cause the reader to agree with Constantin-

- opole (1973) that "value judgments are 1mp]1§1t.“ In this. respect

Lambert (1978) relates that the valuing of Q?& differences by society:
is influenced by the perception of their causeSv

Biological (usually meaning 1ntr1ns1ca11y determ1ned) differences

are often regarded as more reasonable bases. for unequal social

rewards than are differences that result fwrom variations in the
environment, which are held to-have more of a c]a1m to
) compensatory special treatment (114). S .

However, Lambert r1ghtfu11y quest1ons ‘the moral just1f1cat1on of
such soc1a1 attitudes since, "...one does not deserve on% 'S genes or
hormones any more than one deserves acc1dents of b1rth, such as soc1a1
class" (115). | | |

In addition to the observations made in Chapter IV about the
po11t1ca1 (socio-economic, ph1losoph1ca1) influences on and impact by
the study of sex differences, it is at th1s po1nt useful to relate some
of the fem1n1sts viewpoints regarding valuesv1mp1ic1t in relevant
research methodology. k

In an unpub]ished paper Ma]mo (1978) reviews the literature and

_quotes Elch]er (1977)

1 shall here consider such research feminist that regards women

. as subjects rather than obJects, it does not treat men as the
. norm and women as a deviation of the norm (410).
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(1978) seems to suggest that someth1ng dist1nct does,exist about "The -
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o ) . . .
The importance of Eichler's (1977) consideration is~confirmed in

view of the change noted in interpretations of brain hem1spher1c
functions that took ptace as a result of a more equal representdtion of
the sexes in sampies of subJects (see p, 1157. | | |

' Similar concerns are expressed about the 1nev1tab1e ma]e b1as,
due to h1stor1ca11y‘ma]e,or1g1nated, conducted'and 1nterpreted research
on, for instance,‘the l"Psiyt‘:h‘olog_y oflwomen,“'which by one feminist
author is considered to be a "conceptua1 monstcosity...becaﬂse it
implies the need for a:special set of laws and theories to accodnt,for
the behavior and'eXperience of women" (Perlee, 1975, 120) This ne1e
bias 1s percekyed to effect and therefore thought to require a .
re- eva]uat1on of, for instance, conceptual frameworks, prob1em formu]a-
t1ons and operat1ona11zat1on of terms, the d1stortlbn of facts, the. ‘
omission of problems and'the improper reporting of sources.

On the other hand'Maimo (197é) also presents the views of other-

feminist authors, who suggest that the experience of women be stugied
from "within," ;.e. phenomeno10gjca11y, and that "feminine re§eerchers.:“

place the methodologiCaJ and, theoretical models of science'within their

socia1 and political contexts" (27). Contrary to Par1ee»(1975), Ma1ﬁo'"

Psycho]ogy of Nomen," but if there is to be a bias in the study of the

-

subject matter, it should at 1east be a. female b1as.' One. can quest1on
where this leaves an-"objeétive1y stientific" §tudy of'sex differences;

poss1b1y it is "a pr1or1" imposs1b1e, as suggested in the vntroduct1on

//.

i

| ‘of the thesis. o o "~““« : e fd*t4~;_;;

-

Oneef1na1 quotat1on from Unger (1979) once aga1n confirms the

SOV e gt . s . .
> R e AR WOPrL It S - SR U S

/

D - .-u'- '''' ’ ‘m
e pe;atgonshmp“tggt 15 so frqu‘ntWXQPerCefved %o-Exist between va]umng L
. ~ M B e B0 e @
. . A A —
”m W S R e . A g e ‘ T Mﬂ‘?



T

>

and the study of. sex differences.

‘-...characteristics of behaviors as sex spec1fic is particularly;
questionable in-view of the abundant evidence that the soc1a}

Jjudgement process almost always resu]ts in the equations, -
, ma1e=superior, femaie-inferior (1092)

The bio]ogicai structures predisposing the sexes to mutuaiiy

‘ exc1u51ve interactions with their environment quaiify as one possibie

source for sex differences in “mascuiinity and femininity.“ In this

respect one has to refer to the known qualitative differences in -

anatomical and physiologica] structures and biochem1ca1 processes

related to-reproduction. The 1mpiications are that three experiences

be]ong on]y to women, 1.e. the menstruai cycie, the growth of a child

within’ her cuiminating in the birth process,. and breast feeding.

vallé

and Kruger (1980%°descr1be the~1asting effects of these experiences. on

the conSC1ousness’of women. In relation to the menstrua] cycle they

find that the fema]e body

does not progress in a: steady, constant straight Tine, it

fluctuates...hormones create different states of awareness which
each monthly surely follow one upon the other.. In the feminine
' consciousness, time is pérceived not simply as a straight line,

- but also as a cycle, a constant returning to the beginning.
repeating theme with variations (38) ,

The authors emphaSize two conscious experiences assoc1ated with .

pregnancy and chiidbirth

One is a creativity which. involves praviding the env1ronment and
watching with great patients, what is to emergeé; the second is

knowledge of what it means to give to another (38)

The giving to another is an ®

nate sense“ since the pregnant body

1
“becomes a state of se]f]essness" and the creatiVity of childbirth is

e e
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not “masculine" but "feminine" in naturevinxthat "the: final outcomé!is .

© " unknown and the creative process involves-]etting go rather than doing®
(385 Va]]é and Kruger. (1980) think that all women at least identify

‘yith that process if not tual]y experienc1ng it.

The nurturing of an infant a]so effects the consciousness of
A

women permanently. Since mother's breasts are full and uncomfortable
-at, feeding time - v ‘.

the feeding relieves not only the child's-hunger, but also the
‘mother's discomfort. This symbiotic relationship...enhances a
women's understanding’ of the importance and possibility of
mutua]lx fulfilling relationships (38)

i

Thus, if,y”ijé and Kruger are correct, biological sex differences

‘ ':”ymay'cause psycho”obicai experienceS'Unique to females. - In the contex&

of Aristot]e s c1a551f1cation, the relevant fema]e-ma]e dichotomy

: 1nvoives opp051tes of negation or affirmation, that is, to be

1

"masculine" really means to be "non-feminine." Therefore the dichotomy?

is based on mutually exclusive. poles, s1milar to causa1 versus acausa]

\l

»
but different from Tight versus dark which involves opp051tes on a

continuum.

AH other experiences 'and related bel 'y;'o‘r;s_ aqpear to .be at least
potentially avai]ab]e to both’ sexes, aithough'und r the influence of
_biological sex differences and/or sex. stereotypi they may not on]y be
encountered more frequently in .one’ sex, but therefore aiso be _
‘considered to be more appropriate for one sex rather than the other.}
The resulting “maseu]inity“ and “femininity" can be viewed as poles ‘on

a continuum.'

......

. -
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Psychoiogicai'Androgyny.'

-

Evans' (1975) investigations have demonstrated the extreme:
theoretical positions that have deve]oped vis a vis the biology versus '
enVironment controversy in re]ation to ‘sex differences. She found that’
the "new bioiogists“ emphaSize human's primate heritage of innate
aggreSSion, territoriality, male dominance and male-male bonding over
male-female bonding (neCessary for'reproductiOn on1y) while the "new
feminists" deny the existence of sex differences (except reproductive
ones), ho]d ma]es sole]y responsible for the oppression of women and
| deva]ue the need for nuctear families. |

Both views are not on]y extreme but a]so Vimiting and dehumaniz-t

ing and therefore contemporary attempts at countering such thinking or
-at. the depolitiCizing of the concepts of “masculinity" and "femininity' )
are frequentﬁy expressed through the proposition that both males and
‘femaies shou]d strive for and even be educated towards "androgyny

:;Singer (1977) has written’ compeliingly and sympatheticaliy about }

: androgyny "which in its broadest sense can ‘be. defined as. the One which~
contains. the Two, name]y the maie (andro ) and the female (gene ) |
.(6).; The expreSSJon by both males and fema]es of their masculine as

well as feminine characteristics through psycho]ogical androgyny is
encouraged since it is- thought that a better integrated personality : fﬂ
w111 be created in the process. L E

The fea51bility of psychologica1~androgyny appears to depend on
r,one 's view of "masculinity" and "femininity“ as - being either oppoSite

or me;g]y differing concepts. Therefore "mascuTinity" and “femininity“
_j,



-vaﬁd theJr relat1onsh1p to psychological androgyny will presently be

d1scussed in a context of issues ‘similar to that prev1ous]y associated
with dichotom1es )
If "mascu11n1ty“ and "fem1n1n1ty" are viewed as po]es of a

.behav1ora1 cont1nuum, d1ff1cu1t1es ar1se w1th regard to theiir integra-

' .t1on into psycho]og1ca1 androgyny.' The fo1low1ng w111 111ustrate._g1f‘

the “mascu11ne" is to become more: "fem1nine," and vice versa, the o
"fem1n1ne" more "mascul1ne"'one can visua11ze the gradua] change from
 the poles along the cont1nuum to its center. "However, “the question

"ar1ses if and at" what point a quantitative change 1n "mascu11n1ty"

i becomes a qua11tat1ve1y d1ffer1ng "“femininity" (and vice versa) Not

vonly that but at the centre ’omt of the cont1nuum a state of indif-

<

'ferent1at1on and not 1ntegrat1on, i.e. psycho]oglcal androgyny exists.

A71—_‘ﬁie“problem appears to be solved when “mascu11n1ty" andf‘m‘“fT

“fem1n1n1ty" are v1ewed as 1ndependent not oppos1ng clusters of
tra1ts, wh1ch are no longer associated w1th e1ther the female or male ™
'-?sex,- For 1nstan¢e, and aga1n in Ar1stot1e 'S terms, “dom1nance" would
:not have the contrad1ctory "subm1ss1on“ as its. opposite, but rather its
negat1on, . e. "non- dominance " Psycho]og1ca1 androgyny could then be
: v1ewed as the true 1ntegration of af1 traxts or behav1ors. However -at
the moment that,androgyny in 1ts "pure" form is realized "mascu11n1ty
and "fem1n1n1ty" and therefore "androgyny" itself cease to- exvst as
| meaningfu] concepts. Bem (1974) who has put great effort 1n the de-
myst1f1cat1on of "masculinity” and “femxninity" through the development

of new measur1ng dev1ces, expresses the 1nev1tab111ty of this

conclusion quite well.
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...1f there is a mora] to the concept of psycho]ogical androgyny, :
it is-that behavior should have no gender. But there is.an irony

here for the concept of androgyny contains an inner contradic-
tion._'...the concept of -androgyny necessarily presupposes that
the concepts of femininity and masculinity themselves have a

. distinct and substantive content. .But to the ‘extent the :

" androgynous message is absorbed -by’ the cultiure, the concepts of
femininity and masculinity will cease to have such a content
...thus, when androgyny becomes reality, the concept of androgyny
will have transcended (Bem, 1979 1054 :

However, psycho]oglcal androgyny does not cause conceptua1 d1ff1cu1t1es
.'ion1y.' The original content1on that it would be a cause for greater |
personalwty 1ntegrat10n through h1gher self-e steem and a better
se1f—concept has not been substant1ated by research e1ther A short
.rev1ew fo]lows

The. concept of se]f wh1ch has been descr1bed as. used as a v1ab]e |

. . .

...a point of stab111ty, a. frame of reference...an object to .
‘onese1f as ¥ell as to others...a source of action, motivation, or
d1scret1on (Bardw1ck 1971 154-155). . :

‘have been studled in relat10nsh1p to psycho]og1cal health mascu11n1ty,
fem1n1n1ty)and androgyny. The 1mportance of the 1nc1us1on of measures

~ of self concept in such a context has been recognized by many 1nvest1- ,

'gators (e g..Berz1ns. 1979 Korman, 1970 Vogel 1979), but the *

n "1nvest1gat1ons have produced 1nconsistent results " For instance,

Edwins, \2§1 and Gross (1980) found 1nd1v1duals who scored low on
measures of . "mascu]1n1ty" and "fem1n1n1ty" to have poorer se]f-concepts
than those who. scored h1gh in "androgyny" and "mascu11n1ty" whw]e no
d1fference was obta1ned between the 1atter two groups The conc]us1on

is that "mascu11n1tyu rather than a balance between “femﬁnin1ty* and
_ ( : . Lo 4‘_. AN
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"mascu11n1ty“~is cruc1a1 to personal adJustment. Heilbrun and~Pitman ‘
" (1979) hypothes1zed that andrOgyny wou'ld al]ow for greater sex role
yf1ex1b111ty which is more conducive to adaptive behav1or._ They found
androgynous males to be more flexible than androgynous femaTes and the
degree of androgyny to be positively correlated with sex ro1e flexibi-
1ity in fema]es, but -not in males. 0r10fsk1 and Hind]e (1978) found,
by contrast, androgynous, mascu]ine and feminine individuals a11 to
score high in personal1ty integration. Flaherty and Dusek (1980)
vdemonstrated androgynous and masculine 1nd1vidua1s to be more capable
Z of ‘instrumental ro]es than undifferent iated femaJes, while androgyndus
and fem1n1ne 1nd1v1duals perfdrmed better in eXpressive ro]es than
und1fferent1ated males.

F1na11y, Kap1an (1979) po1nts to dangers of psycho]og1ca1
androgyny 1n western cu]ture, since

L

...1t 1s quest1onab1e that -androgynous- women are perce1ved in the
‘same favourable manner -as androgynous males, particularly in.
“traditional context. The consequences of internal and ext&rnal .

conflicts created by moving toward androgyny or devaluation.of

fem1n1ne character1st1cs can not be d1sm1ssed Tightly (223).

Thus, neither concéptua11y, nor in pract1¢e does‘“psycholog1ca1
' androgyny" ass1st in the clarification of “mascu11n1ty" and '51?'
"fem1n1n1ty" and as such it appears to be an 1nva11d means towards the

solut1on of contemporary difficulties in ma]e-female re]at1onsh1ps.,



T "~ Education and Valuing ﬁJ

Aside from.the'conceptuaihaﬁd'practical dﬁ?fjcu]ties with ™= |
”p§¥cho]ogica1 _andv»'og.yin_y'l as a'clahifytngjandobroblem solving concept,
" it can be questioned whether the "masco1fnet can be educated in terms
f of_the "feminine" (Aha vdce,versa)'and-then:be integratéd with it.
:dsooh‘ooestjoningfrests.on the previousTy;encountered theoretical
consideratdons, that different modes of consciousness can. only be
’ understood in: then"termlnology" of the1r own exper1ence It is va]id‘
10 ask whether the observatwon that” 'knowledge is equatable w1th‘the
‘ nature of aoquiring know]edge is true for all forms‘of'%é%uledge and

observatﬁon' In other words, is 0ppenhe1mer S (1953) observation that:

<209

the e]ectron “somet1mes must be cons1dered as a wave and ‘sometimes as a

part1cle“ depend1ng on “a def1n1t1on of the nature of the observat1on

o

_or "the very nature of experiment”, unmversally app11cab1e to knower -

known relationships? If o, does this mean that human oréaniSms either

as individuals and/or in groups, must be*differef 1y~conSCiouslof”their

reality? Th1s could be the case, s1nce human organ1sm e instruments
_1n the knOWer-known :e]at1onsh1ps, 1nstruments whose b1o]og1c 1. and
'env1ronmenta1 dnfferences (both quantttat1ve and qua11t1t1ve) may

: exper1ence. F1na}1y, does this therefore mean that some forms of '

conscﬁous eXper1ence can'be obta1ned only through 1ts owh mode of: -

;communacat1on? wh11e apply1ng the prev1ous to sex d1fferences 1n

consc1ous exper1ence and obta1n1ng know]edge, 1t must f1rst be re-

'-': pred1spose them for d1fferent modes of acqu1r1ng know1edge or conscious _



emphasized that more commonalities than differences exist among human .
. beings. . | | | o
However, Bem'§'(1979) presupposition that "the concepts of
femininity and masculinity themselves have a distinct and substantive
content" may becomé’acceptab]e,when one allows firstly for unique. -
female and male, bio]ogica]]y and environmentally determined
exper1ences and seconddy for their 1nteract1on with exper1ences that
| are common to both seges. In the interactive process the impact of the
former will “"colour" tHe latter different]y for eagh sex. If one yants
to go eeyond fhat possjbi]ity, it can be suggested that women and men
use different interpretative screens, reSulting from some different

b1o1ogy en~1ronment interactions, through Wh1ch they experience their

rea11t1es. If the, adm1tted1y specu]at1ve, cowsequences are considered

it would mean that females\and males experience their rea11t1e§ most
frequently as being very simglar,bles; frequently in different eUpnCES
of a quantitative nature, but also qua]itatfvely,and mutually |
o exclusiygiqjdiffefent. Thus certaip segments of conscious -experience
would be unique to each sex and efforts et “translation," "explanation"
or even “understanding" in the frame of reference of the other sex
would be inherently impossible and therefore.futile.

It has also been realized that "ways of knowing" (1earning,
_

study1ng, educatlng) are . closely connected with "ways of valuang. _EBF*"

instance, the concerns for the deve]opment of the “other" consc1ous

ness, RH or holistic modes of cognition and subjective approaches in
‘investigation all stem from a growin§ dissatisfaction with life in

. Wéstern cultures which.js identified with 69 impersonality of tech-

e -
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- adulthood favours

J‘;For instance, Gilligan (1977)

hé]ogy, science and materialisms and thdugh} to be manifested through
the narrow perspectives from which psychologists study man. The not .

surprising link between a culture, its values and the kind of

scientific endeavours it engages in is well expressed by Osborne (1981)

-in relation to science in general; . S e

Materialism embodies values...which are incompatible with values
implicit in alternative ways of knowing...the evolution of
scientific paradigms is a socio-political process involving
conflicting values (274).

and in relation to Psychology specifically:

The narrow metaphysical perspectives“of Western psychology seem
to result from the avoidance of the subjective human phenomena
that constitute part of its raison d'etre and from the implicit
value judgment that psychology should be a natural rather than a
human $cience (275). -

Similar observations have been made by Ornstein (1972), Tart

(1975), Bogen (1977) and Pelletier (1978).

The realization that "ways of knowing" are entwined with "ways of
valuing" has consequences for the studying of masculinity and

femininity. For, if certain segments of their conscious experiences

are indeed unﬁdue to each sex, then the values inherent in these

experiences would also be mutulily éxclusive to eache-sexis- = - «* ;" .. .
) PO T S

. -Differences-by the .sexes in.
e, By e o . e B ~ e .

_differepces;jﬁ'thél}éjaiidnéhip between "sé1f" "and the ‘external world.-

perceives that the male concébtioa'bfi -

the separateness of the individual self over its connection ta
others and (leans) more toward an autonomous life of work (482),

211

valuing have been associated with sex -~
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while the female "self"

is so much more embedded in relationships with others and (1eans)
toward the interdependence of love and care (482).

L4

Gilligan suggests that -these sex differences in the relationship
between "self" and the extefna]-wor]d 1eads to differences in moral
deve]opmeﬁt and jUdgmehté. In contrast fo existing theories of moral
development and not corporated into them, are the moral dilemma's of
“females which come in terms of conflicting responsibilities. Each

stage in devé]opment represents

a more complex understanding of the're1ationship between self and
other...a re-interpretation of the moral conflict-between
selfishness and responsibility. ‘The develppment of women's moral
judgments appears to proceed from an initial concern with
survival, to focus on goodness, and finally to a principled
understanding of mon-violence as the most adequate guide to the

‘just resolution of moral conflicts (515).
One will miss in this account,the,emphq§i§'on’abétraCtiéné such as
ru1es, authority and standards encountered in e.g. Kohlberg's stages of.
moral development, considered to be male originated.and-oriented_by N

. Gilligan. - She-expresses succinctly,what the writer of the thesis

: oo,

e e e e T e e gy e
considers to be an essential_djffgrence~bEfW§€ﬂg"Waxe?ﬁand,”féméle“ T

The blind willingness to sacrifice people to truth, however, has
.,a]wangpgep’tpe~danger_of an”ephics abstracted- from life (515).

The consequences of the\re]ationéhip between "self" and the external

" wor1d have also been commented on by Weil (¥97R3)

- R R - ST o
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The ultimate distinction...is the one between- "self" and .

"not-self"; the sense of "I" distinct from éverythin% else in the

universe is the very root of ego-consciousness.. Further in the

ego's own terms, a1¥ that is not-self is potentially threaten-
ing...consequently, persons who have not yet learned to let go of
ego-consc iousness must experience...existential Toneliness (and

with it) the inevitable conviction that one is surrounded by a

hostile universe (125).

If Weil is correct, it constitutes a revealing comment on the dangers
inherent in the male ego, a comment that is in agreement with the
popular conception that men's egos are "larger" and more vu]neragﬂe
than those of women. Be that as it may, it can ndi be denied that
one's biological sex is intrinsically involved in the development of a
concept of self. It is noteworthy in this respect a]sb, that
viewpoints have been gxpreséed and documented indicating that, in
addition to environmental influences, biological differences between
the sexes are a cause for differences in their value system (e.qg..
Lambert, 1978; Shainess, 1972; Wilder, 1977). -

As such and without referring to it, both Gilligan's and Weil's
“:';'lbé%éébffdﬁé;ﬁbddf:ééﬁ'd{fférences~invva1uing'and its relationship-to
C :~théf§§1f.aré"rémaﬁkably;cohgyuent‘gjtﬁ'witkings:(1954; 1962) theory of

~-self-nonseTf ségrégation which has been found to be applicable to all
e - vasygho1ogicaj'dehﬁhs,‘@:e;‘;oghffiVé, affective and sdcial: "Research
by Witkin and‘his_toﬁorkéfs hgs.deﬁonStrated consistently that males
function in-a manner indicative of‘greater segregation of their "self"
from the environment than is the case for females. .(Goodenough and
Witkin, 1978; Van Leeuwen, 1978; Witkin, Faterson, Goodenough & Karr,

o ~n

1962}»Hi§k¢p_& Goernough

o S TP

, 1977).
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In summary, we have-not'oﬁ]y seen that,so;ieties value "masculi-
nity" and "femininity" differentially, but also that males' and,
fema1es' value sysiems‘are dissimilar jn orientatidn-possib1y dge tp
differences in segregation between self and the environment. In
éddition, it was discussed that some modes of knowing or obtaining
knowledge may be mutually exc]usive to either sex due to essential
differences in bio]ogy-environment interactions. Thus, specific
Aconscious exberiences and their'intrinsic values may be av&ilab]e to
one sex'only at the exclusion.of the other sex. ‘This implies the o
possib]e;existence of different modes of consciou§¢eXperiences for

. females and males respectively, however, that poséibi1ity is based on *°

premises which differ from thosg_offéred by Ornstein in 1972.
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