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SUMMARY" 

Various references have been ma.de in technical 

and popular literature to the idea that individuals 

regulate their external contacts with their surround

ings by maintaining around themselves the inta.ctness 
of a,. sensory spatial: "bubble". 

This a.ccount investigates the elusive properties 

of the human demand for subjective space El.S arising 

from terri toria.l considerations. from perceptual. in
fluences. a.nd from regard for protection of the self
ima.ge. 

It is suggested th8.t certe.in subjective spa.ce 

needs El.re manifest in highly structured.. securi ty pat
terns of spatia.l observa.nces. The, va.lidity of the 

suggestion is supported by descriptions of tests in 

which wa.lking observers were confronted with station
ary obstacles to their forv/ard progress. 
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0.0 INTRODUCTION 

Space requirements for various human a.ctivi ties 
ha.ve been estimated in several ways. For example, it has 

been usual to equa.te spa.ce needs with the volumetric spa.ce . . 
that subjects have swept with .their body sectors during 

some observation o! their activities( I); or to compute 

space needs from the anthropometric data .. of posed sub
jects( 2 ). Underlying these procedures is the rationa,le. 

that human space needs are proportiona,l to body bulk, wi th 

its corollary that big people need more space than sma.ller 

people. Perha.ps such beliefs owe their origin to our nur
sery experiences when we va.guely comprehend that physical 

size, i.e. growing up, somehow gives greater access to 
space. Whilst the idea tha.t the bigger we are the more 
room we need ga.ins respecta.bili ty from acceptance of the 

principle that the space we are seen to occupy is the mea.s
ure of our needs. It requires an a,ssumption that there 
is no pre-emption of space which is not seen to be used. 

No doubt this is sometimes true, but there a.re times fam

ilia,r to most of us when our space NEEDS extend b'eyond 

the actual spa,ce we use or over which we ha.ve any kind of 
. jurisdiction. 

The dimensions of human spa.ce needs ha.ve also been 

sought by comparing the energy-expenditure loa.ds tha.t dif
ferent movement pa,tterns impose on subjects in their 8.ccom
moda.tion to vari8,tions ma.de in the task site (3 ) • Such 

procedures follow from the postulate tha.t optimum spa.tial 

conditions, i.e. those best suited to the needs of the in
dividual tested, are those linked to movement pa,tterns 

which enta.il least effort for grea.test achievement. But 
routines which are physically less demanding a.re not neces

sa,rily those which require less conscious org8nisa.tion or 
less sp8ce for their performance. Moreover, there are 

va.rious benefits to be derived from unprogr8.mmed 8.ctions 

which are not 8.fforded by actions framed within a mecha.n
istic principle of motion economy. l'Ie escape boredom and 

physical stra.in by giving variety to our movements, and 

we invent change for the plea.sure i t gives. 
,'. 
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Some experimenters have varied the space available 
for an activity systematically and have asked their sub
jects which arrangement they preferred. For example, one 
procedure requires progressive changes to be made in the 
task site to provide differing amounts of constraint on 
the required activity and the comparison of each arrange
ment with the last as' affording improved or worsened spat
ial provision. In a related procedure, as used by this 
writer elsewhere, the experimenter has inferred the suit
ability of circulation spaces from the postural movements 
of subjects in conditions which were progressively cramped 
or made roomier( 4 ) • 

Behind much of the effort given to estimating human 
space needs has been the desire to obta.in information use ... 
ful either to predict similar needs on a later occasion, 
or to provide a standard for evaluating existing space al
locations. What is learnt from experiment is often widely 
circulated in the form of sta.tistical frequency distribut
ion tables setting out the objective probabilities of the 
recurrence of past outcomes; and, generally spea.ld.ng, the 
belief gains ground that by c.ollecting more and more datal 
of the same kind we inevitably improve its authority and:. 
predictive value. Occurrences when there are relativeJly 
wide dispa.rities between compatible data' from different 
sources' tend to strengthen the conviction tha.t·· we haver' 
not measured everyone that we should; it diverts us from 
questioning the pertinence of the informat±on thaii'- we have'. 
It is suggested that the quality of our predictions about 
human spa.ce needs will not improve until they are ba,sed on 
the criteria that people actually employ in forming their 
everyday judgements of spatia.l ade.qua.cies. 

We therefore set out to explain below what we believe 
is a prime factor affecting those judgements, and how this 
fa.ctor may contribute·tothe discrepancies which occur be
tween observed space demands and: statistical statements of 
the kind mentioned·. Important to this explanation is an 
account of the emotional significance both men and animals 
attach to the various extended zones of space around them. 
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0.0 INTRODUCTION· 

We are possibly most awa,re of our space needs when 

we, have to share space with other people since this ma,y 

force us into competi:tion ,for space. How well we fa,re in 

esta,blishing our own demands ma,y then depend on who we are, 

wha,t we a,re doing, and our right to be in that place. It 

may a,lso depend on our ability to communica,te this inform

ation to others and upon the roa,nner in which we do so. 

Spa,ce needs are therefore both functionally and emotion

ally related to the roles and a,ctivities we undertake, and 

to the assigned or' annexed property rights we a.ssociate 

with those roles and activities. This subject matter is 

discussed in terms of human (and anima,l) terri toriali ty. 

Further situations involving spa,ce needs are encount

ered in th'e pathology of our emotional life such a.s might 

occur when we experience a feeling of imprisonment which 

we ascribe to our environmental setting although. others 

may see no substa,nce fOl\ our reported experience. One has 

only to think of families stacked like battery hens in 

high-rise flats. Equally illustrative a,re times when our 

mood finds expression in how we experience our body size. 

For exa,rople, we may feel physically smaller when crushed 

emotionally. Space needs are therefore related to self ex

perience as influenced by theemotioml.l connota tions of our 

beha,viour~l.l setting. The body-image is la,ter described. 

We also compete for space with objects and other liv

ing creatures in the sense that we m8Y have cause to shift 

them or to' shift away from them. Wh8t we choose to do is 

naturally influenced by the nature of the object or creat

ure and the circumstances of the confrontation. The latter 

may involve .us in considera,tions of role, activity, and 

property rights; but it necessarily involves the need for 

us to know the properties of wha,tever object or creature 

we confront in order to decide what it is proba,bly sa,fe for 

us to do. No less important to the understa,nding of human 

spa,ce needs is a knowledge of the processes both conscious 

and unconscious which precede and lead to this act of dec

ision. This subject area, calls for discussion o:f matters 

of perception and of psychological probability. 
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In· the la,st decade the litera. ture concerned wi tu. the 

quali ty of the built environment ha.s reflected a. growing 

rea.1isa.tion tha.t there are menta.l a,s well as physical pre

miums to pa.y for a.lmost a.ny huma.n activity, such that effect

ively our spa.ce needs are a·s much governed by wha:t we a,re 

prepared to do within a, given spa,ce should it be physically 

possible, as whether we' could achieve' it with physiological 

ec'Onomy or with economy in the spa,tial or other resources 

at our disposal. 

But the nature of the relation between the emotional 

and physical adjustments we might have to ma,ke in accomod

ating ourselves to a, particular physical space are perplex

ing •. For by the process of human adaptation we can lose a 

dislike of or indeed grow to like pa,i'ticular spa,tia,l cond-

i tions. Habituation to a situation ma.y condition' us to form 

an a,ttachment for the familiar.. This might be beca,use what· 

is known is felt to be sa.fe or at least m::mageable. Prefer

ences a,nd maybe liking are formed by s, comparison with the 

known or ima.gined; a,nd in the acceptance of given spatial 

conditions it is possible that we tra.de off perceived loss 

in one amenity against rea.lised or expected ga.in in another. 

For insta.nce, we might accept as compensation for loss of 

spa,ce some mea.sure of increased security or convenience. 

In doin;gso we, would have to reconcile the subjective worth 

(utility) of competing needs. There a.re circumstances, how

ever, when pressed by events or by their familia.ri ty we act' 

wi thout conscious regs.rd for utili ties. On those occa sions 

there ,is one need which possibly over-rides a.ll others in 

the shaping of our a cceptance of spatia,l conditions as sa,tis

fa.ctory. This factor now to be postulated is the gravamen of' 

this thesis. 

First of a,ll it is necessary to distinguish the physic-

13.1 bounds of the contribution of subjective space needs to 

total spa.ce needs for some acti vi ty, a.nd the most conveni-

ent division miBht be to consider emotiona.l spa,ce to be 

that addi tion81 to our minimum physical sn8ce requirements 

- the latter expressed in a range of va,ria.bili ty. Beyond the 

maximum of this range, subjective space needs could be ex

pected to vary according to the si tua,tion and the menta,l 
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and physical ma.ke-up of the individual; whilst conversely, 

they should remain stable - at lea.st in the short-term -

5 

if the genera.ting circumstances remain unchanged. A further 

requirement is a. common denomina.tor through which to express 

the spa.tial manifestation of emotiona~ spa.ce needs in a 

form which lends itself. to qua.ntification (S ) albeit on a 

psychologica.l sca.le( 6). Furthermore, it would be advant

ageous if such an index sprang from the most basic of human 

emotional needs which is here postula.ted as the protection 
of self( 7) • 

The suggestion is therefore made tha.t such a measure 

might be based on the computa.tion of the physical distance 

over and a.bove our minimum physics.l spa.ce requirements for 

an a.ctivi ty that we are prompted to ma.inta.in between our

selves and whatever promotes our considera.tion of self-

.protection. This mea.sure is henceforth referred to as our 

"SAFE DISTANCE". In terms of the psychology of decision

taking the Sa.fe Distance is concerned with our subj ecti ve 

estimates as to the probability of events~8)The "UNSAFE 

DISTANCE" is where danger rea.lly lies; it corresponds to 

the a.ctual or mathema.tical probabilities of events associ-

a.ted with S8.fe Distance jUdgements. (S'ee FIG.S from Sect.1.1.9). . . 

• • • • • 

Those familiar with ethological studies may see that 

the postula.ted human Safe Distance resembles the "Flight 

Distance" of animals as defined by HEDIGER (1950) in tha.t 

both terms name a spatia.l relationship which a. crea,ture ma.in

ta,ins between itself and wha.t it fears. Hediger found that 

va,rious animal species maintained a. minimum distance from 

fea.red non-conspecifics (members of another species) with 
rema.rkabl e exac ti tude ( 9 ) • 

Animal behaviour in the defence of space has provided 

several models for tests of human space needs. Not only do 

certain anima.l· species lay cla.im to the space immediate to 

themselves and to more distant cla.ims just as we do, but 

there are similarities in the ways Vlec each express: our 
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(ABSTRACTED FROM SECT.I.I.9) 

ESTIMATED UNSAFE DISTANCE' ........ 

Estimated 
P(Hs,rm) 

, SAFE 
I_ DISTANCE 

SAFER 
DISTANCE 

PERCEIVED HAZARD 

, ~z __ er_._o_R_~_·S_k~M 
Acceptable Risk 

6 

LOCOMOTION ENVELOPE 

(i.e. minimumphysica.l 
space requirement 
for some a.ctivity ) 

11 

Actual 
P(Harm) 

ACTUAL HAZARD 

less than ~ more than 
e,stimated ,- I estima.ted 

FIG. ( 5) HAZARD, RISK AND THE SAFE DISTANCE 
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claims to ownership. The literature of "territory". is later 

discussed in detail; though here we can note that human ter-

, ri toria.1 studies tend to take two forms: some are concerned 

wi th how we mark 'ou t and defend the physica.l boundaries of 

our cla.ims to space, whereas other studies relate to the 

sma.ll invisible ba.lloon of space we annexe tooursel ves 

wherever we go within our. proximal space, i. e. that spa.ce 

in our immedia.te vicinity. One term widely employed in ter

ritoria.l studies to denote the emotionally cha.rged zone by 

which we surround ourselves in proxima.l space is that of 

Man's "personal space". 

It . is not a.lwa.ys simple to differentia.te one kind of 

subjective spa.ce need from another. Outside the usual range 

of territoria.l considerations but still concerned with the 

boundaries of events within our proximal space are clinical 

studies which have probed the nature a.nd characteristics of 

the individual's body-ima.ge, i.e •. his menta.l idea as to its 

physical and aesthetic attributes. In a sense the body-ima.ge 

is a. subjective mobile territory the boundaries of which may 

absorb what is not-self. This introjected self is then de

fended as if it were self and upon that account. ha.s signif

icance in the preservation of our Safe Distance. 

By the reckoning that considerations of self-protection 

are more influential the nearer we a.re (temporally and phys

ically) to events tha.t have fea.r-inducing properties for us, 

it was decided to test the Safe Distance as it. occurs within 

proxima.l spa.ce rather than within distal spa.ce. Human claims 

to proximal space have already been tested in the context of 

the body-ima.ge and of personal spa.ce. And since there are 

grounds for. believing tha.t the formation of the body-ima.ge 

boundary (Le. the mental projection of the body wall) is 

only wea.kly structured from experience of confronta.tion with 

objects (e.g.the "barrier response" to Witkin's "field depend

ency/independency" tilting room/tilting cha.ir tests. FISHER 

& CLEVELANJ? (1968) (10) . which tend to support the cla.im of 

SOlllMER (1969) that: " ••• a nonperson cannot invade someone's 
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personal spa.ce any'mor~ than a. tree or cha.ir can .. .. ,,(11 ), 
it· was decided that the exploration of the Safe Distance· 
would be a useful exercise to evaluate human response to 
"intrusive" objects. 

• • • • • 

The experiment described in section (4.0) tests the 
operation of 

0 

the Safe Distance in perhaps the simplest 

8 

kind of encounter which is that between Man and stationary 
inanimate objects which obstruct his forward progress. 
Norma.lly the physical environment does not compel us to act 
in one way or another, but the conditions of obstacle con
frontation often have a. "demand" cha.racter invoking a need 
for decision directly related to the immediate situation 
no less than those which may occur from interpersonali .. con
frontation. Depending upon the familiarity of the circum
stances we might decide that no special avoidance a.ction 
is required from us as could be the case in our confront
ation with "nonpersons" (house-servants: SOll1!:ler). But 
should we tal~e consistent preventative measures when faced 

with specific obstacle situa.tions,·then: 

i). it could provide firmer evidence of the im
portance of object confronta.tion in the structuring of our 
proximal space. 

and ii). should the configuration of those movement 
patterns be revealed a.s l!lorgely independent of body bulk, 
it could provide evidence of the value of the Safe Distance 
as a conceptual tool to handle observed pa.tterns of space 
utilisa.tion Ylhich depa.rt from expectations of space needs 
conjectured from body bulk data. 

The Safe Distance may ha.ve further usefulness as con
sidered below. Thus with regard to risk-taking in condit
ions of subjective uncertainty it has been pointed out by 
COHEN (1968,1970) that human behaviour is not wholly capric
ious, and that we must rule out "~3.s totally at va.riance 
with familiar facts, the hypothesis that the degree of risk 
an individual takes is specific to every particular situ
ation" (12 ) • 
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Cohen gave the opinion that two hypotheses remain al
though there is no present (1970) evidence to indicate which 
should be fa~oured. First, he envisaged a theoretical model 
with respect to risk-taking which would assert that the in
dividual brings to every ta.sk he undertakes a maxirnuln level 
of subjective uncerta.inty which is constant. Cohen explain
ed that the individua.l's expected proportion of successes 
corresponding to the most difficult level of a task he would 
be prepared to undertake in a given number of trials would 
then cha.ra.cterise the most difficult level of any task that 
individual undertook. 

His second hypothesis treats risk-taking as a variable 
of the class of situation. That is to sa.y, an individual's 
maximum risk-taking level would be constant in comparable 
situations, but could be expected to vary from one kind of 
situation to another. Illustra.tive of such situations, he 
continued, are times such as when a man might stake either 
his life, his reputation, or his wealth • 

. Development of the second hypothesis along orthodox 
theoretical l.ines, however, wourd require marginal rates of 
substi tution to be established between the different utili ties 
of those stakes, Le. the need. to weigh ethic values. Some 
other theoretical a.pproa.ch would therefore seem to be nec
essary. Until we. have more evidence, Cohen himself' believed, 
his experience would intuit the validity of the second hy
pothesis rather than the first. The Safe Distance was tested 
in a single cla.ss of situation. 

Overall, there would seem little that could be confid
ently asserted as to the procedures by which we a.rrive at 
our Safe Distance judgements beyond that they seem to be the 
outcome of ada.pti ve and comparative perceptual processes 
which either reinforce or modify our later evaluations of 
what we shall come to regard a.s safe. And that perhaps in 
the execution of those judgements individuals with particul
ar mental or physical characteristics would be consistently 
prepa.red to a.ccept levels of risk that others would not. 
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Turning now to the circumstances which surround Safe 
Distance judgements, it has been mentioned at the risk of 
repetition how better it would be to investigate the prop
erties of the Sa.fe Distance in some experimenta.l mould un-

. shaped by the utility function of value theory. This is 
not because Safe Distance judgements are never influenced 
by our thought of the expected benefits (utility) stemming 
from our actions) for most goal-directed activity has just 
this in view, but it is because by measuring the Safe Dist
ance in circumstances where the experimental observer haB 
- or can be expected to have - no such benefits in mind' it 
may be possible to obtain a more accurate estimate of the 
effects of subjective uncer'j:;a.inty in everyday situations 
which involve mild hazardS' •. The theoretical analysis of 
risk-taking has been hamstrUng by theinterdependence of util
ity 8nd subjective uncertainty (sect.1.1.9), so perhaps a 
further use for the Safe Distance concept would be: 

iii). the enablemEmt of experiments allowing a "pure" 
measure of subjective uncertainty. 

What circumstances shape the course of human actions other 
than their expected worth to us? In this category are sim
ple and conditioned reflex actions as well as others not 
under conscious cognitive contror (1.1. 9) • 

.. ::Awareness: that we make Sa.fe Distance judgements ma.y 
possibly explain the popularity of the subjective space 
"bubble" concept, for it is easy to suppose that we constant
ly scan the instabilities of our environmental setting for 
signs of encroaching danger. But the directional quality 
of visual warnings of danger should not blind us to the 
fact tha.t we also possess thermal, aural, a.nd olfactory 
Safe Distances, and one might also include the unease experi~ 
enced through fear of falling when we realise we have pro
ceded to~ far on. some inclined plane. 

This brings us to remark on the suggestion made la.ter 
(1.1.9) t~t perhaps we could envisage actions in defence 
of our safety as occurring in response to "field forces" 
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deriving from the attractiveness of objects in the visual 

field. That is to sa.y, it seems reasonable to suppose that 

as we are the architects of the subjective space by which 

we surround ourselves, that we construct gra.dients within 

our emotional space which by reflecting the values we at

ta.ch to individual events in the visua.l field predispose us 

to ta.ke pa.rticula.r routes between them. The dangers of as

suming congruency between psychological space and physica.l 

spa.ce are realised and, it is hoped, later skirted. It may 

therefore be the case that .the routes we ta,ke through events 

having emotional significance for us follow well-worn paths 

which confound routes predicted for us on the basis of our 

body mea.surements, and which a.re followed largely independ

ent of the structural. properties of the visua.l field. Per

haps our- avoidance of persons is influenced in the same vro.y 

- persons in authority over us could be seen a.s having 

steep gradients of approach and perhaps even steeper gra.di

ents of descent when we are' dismissed from their presence. 

. . . ' . . 
This introduction does not discuss the specific: 

findings of the experiment in Section (4.0), because the 

matters a.re best examined a,fter considera.tion of the numer

ous factors which can a.ffect the dimensions of emotional 

space (FIG. 1), and after it has been firmly established 

how the Sa.fe Distance differs from what other writers have 

connoted by their use of certa.in subjective sps.ce concepts. 

Discussion of the Safe Distance has required evid

ence to be combed from several disciplines of study, and 

it is to give early acqua.intance that Section (1.0) is a 

selective covera.ge of tha,t evidence. more detailed are 

Sections (2.0) and (3.0). These describe the behaviour of 

terri toria.li ty and the influences which can shape the wa,y 

. we steer our behaviour. 

The eclecticism of this study has fostered its ovm 

weaknesses and difficulties, and these have been compounded 

wi th terminological ambigui ties arising first from the adopt-
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ion of an expression "Safe Distance" which already has ac
cepted meanings. Perha.ps inevitably phenomena for which 
there is a broad stra.ta. of human experience are mostly named 
and there seems little reason to invent less apt synonyms. 
With regard to the expression "a. E,afe £istance" none of its 
widely understood meanings when applied to human a.ffairs 
seem redundant to the notion of self-protection, a.nd i.it· 
should be clear from the context of the discussion when ref
erence is being made to the Safe Distance as a projected 
label for subjective space needs in certain situations and 
when it is being us.ed non-defini ti vely. The terms employed 
in discussion of "field theory" have their own ambiguity 
arising from historics.l' ca.uses simile.r to tha.t above. It 
should be remembered that they refer to space and forces 
"in the head"·which allow us to construct-a built environ
ment (neuronal models, maps, and schemata) no less'rea~to 

us as individuals than their physical counterparts. 
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ABSTRACT 
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The dia.gra.m relates; to "n" .... 
dimensionaL space since 
factors may not lie in the 
same conceptual dimension. 
Nevertheless, their effects 
take form as a 3-dimensiona:t 
claim on physical space. 

Emotional need for spa.ce 
grows from the centre as 
as factors are a.ggrega.ted. 
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THE SAFE DISTANCE? 

"Why is it that we a,ssiduously a,void ea.ch other 
a,s we walk a.round, being ca.reful to avoid knock
ing into each other? 

It is because we hs,ve to ~tVoid ta,ctile contact 
becausei t ha.s sexus,l implics,tions. 11 

Desmond Morris in "The Human Zoo". 

"T ha,t 's cra.p. I'lalkine: is a. finely balanc ed man
oeuvre. If we knocked against ea.ch other'we'd' 
fa,l]; over." 

Brian Ford in "Non-science". 

(The Sunday Times, October 24, 1971.) 
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1. 1 THEORY AND SPECULATION 

1.1.1 What is usually implied by a' "safe- distance". 

Whatever the situation, we usually find life less ex
acting if we keep other people and the things around us at 
a "safe distance", for by doing so we gain more room to 
manoeuvre in our own protection. In subjective terms, a 
safe distance is the measure of our mental disquiet in rel
ation to what we perceive as having harmful potential, and 
we may erect menta] "barriers" to a..ssua.ge that disquiet. ' 
More actively, we establish physical and spatial barriers 
against what we believe might hurt us and we steer clear of 
wha t we know would hurt us. How we collect or test our 
evidence is not clear from the available literature. Mis
judgement of a safe distance can produce feelings of self
'betrayal accompanied by the mental reservation that we 
shHll know better in future; whereas if we ca=ot avoid 
having to face an unsafe situation, we may join with 
Shakespeare's Henry and resolutely "stiffen the sinews and 
summon up the blood" to a.rm ourselves for it. 

Whether we refer to the physical or cognitive, social., 
or isolate transactions we maintain with the non-self ,world, 
what we regularly understand by a sa.fe distance is some 
state which preserves the self from unwanted experiences. 
To some extent we preserve ourselves from hazard known to 
us by choosing what we do, but we also ga.in some protect
.ion in our dealings with other people through our a.cquisi t
ion and execution of roles that give us speciaJl rights to 
space in particula.r settings. Then by the segregation ef
fect of our roles we come to subsume those rights within 
our identity such that should others challenge them we view 
their threat as not only to our property but to ourselves 
and to our status placing( 1'3 ). Some conditions a.llow a sharp-

" 

er clea.vage between property and persona.ge. For exa.mple, we 
recognise the simple right of others "to be" although we 
ma.y dispute where. And we all carry with us basic physio
logical needs for the space for life support. Nonetheless, 
our most frequent sa.fe distance considerations involve the 
possibility of harm to us from environmental objects. 
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1.1. 2 The-· "safe distance'" a.s a.n expression of terri toriali ty'. 

The exercise and defence of property rights amongst 

animcl.ls is known as "territorial behaviour", and few would 

dispute tha-t I.1Cln is a. terri toria.l species when every ba ck

yard fence is proof of it. Social a.pprova1 of human ter

ri toris.li ty wa.s once exemplified in rura.l England by the 

custom of "beating the bounds" of parishes(14); though we 

also like to know where we stand in our persona.l relation

ships, for unless these have become encoded in some way 

to inhibit resentment, we object as much to social over

familiari ty as to physical trespass on our pri va.te proper

ty. In pa.rticular, we are conscious of misgivings for our 

safety whenever we feel crowded by something nea.r us. 

As a species, such behaviour does not seem singula.r to 

Man. For i t- ha.s often been observed thCl.t many anima.l spec

ies a.lso ma.rk the boundaries of their "parishes" (i.e.ter

ritories), and that they too frequently seem to care about 

how they rate socially among their fellows (e.g. pecking

orders) • rJ[oreover, it has also been observed many times 

tha.t members of certain bird species perch at regular in

terva.ls from each other and that they are qua.rrelsome if 

this interval is reduced; the occurrence has been noted 

amongst other creatures. 

Na.tunUists refer to' this defence of spa.ce against 

conspecifics (members of the same species) . a.s the mainten

ance of "Individual Distance", and its observance would 

seem essentia.l to the preservation of hierarchical socia.l 

relationships within the group. Individual distance in both 

anima.l and r.~an is behaviour based on the lea.rning of soc

iety's expecta.tions, and as such in Man it resembles his 

observa.nce of "social distance". (15) 

Wild anima.ls are also concerned to sta.y a.way from 

non-conspecifics they fear. Too close an approach by such 

a creature will infringe what has been termed by natura.l

ists the anima.l' s "Flight Distance" and it will withdraw; 

if it ca=ot retreat, entry upon its "Critica.l Distance" 

will stimulate the approa.ched animal to attack. 
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1.1.3 The literature of territoriality • 

. Human terri toriil.li ty is seen a.t work in the defence 

of nati6nal boundaries, and recent times have provided new 

words for old ideas. We now speak of the Iron Curtain and 

of the Bamboo Curtain, and of buffer sta.tea and blocs, all 

of which have the object of keeping rivals at a safe dist

ance. The macro-structure of terri toria.li ty ha.s been dis

cussed in terms of "location amI-lysis" by economists and 

geogra.phers (e.g •. HAGGETT 1965)<16); but .our concern is 

wi th the expression of terri toriali ty by the indi vidua.l. 

Interest in human terri toria.li ty as a. spa.cing mech

anism between individuals has only developed during the 

last decade, its literature is diffuse and it ha.s aa yet 

received little systema.tic documentation. Informs tion is 

available from·severa.l sources: for example, it can be 

found embedded in clinical accounts of the mentally disturb

ed(I7); it is glimpsed in a.ccounts by social anthropolog

ists of cert,lin cul tura.l observances (18) ; and it has been 

_the subject of sociometric stUdies concerned mainly with 

the positioning of sea.tinga.rrangements (19) • 

Published accounts of human territoriality have 

'tended to be more descriptive than explana.tory. This ma.y 

f ," . ~:. 

be beca.use purportive explanations of why we act as we do 

must often rest on introspection the status of which became 

questioned (Wa.tson 1916) as a. justification for conclusions 

(BROADBENT 1964)(20); though now introspection is rega.in

ing some of its ola importance (see 'Literature of imagery'). 

More definitive sources relating to the cha.racteristics 

and functions of territoria.lity are therefore best sought 

in descriptions of animal behaviour. And since it is nec

essary to be familiar with those a.ccounts to gain a fuller 

a.pprecia.tion of human terri toriali ty the ma.tters are dea.l t 

with in some deta.il in Section (2.0). 
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1.1.4 The ecologY of the "safe d~stanc:e". 

Wha.t would be the significance of the expression 

"a safe dista.nce" to scientists from va.rious disciplines? 

An ethologist asked to give a.ccount of how anima.ls might 

observe a. safe distance is first likely to eXpla.in their 

territorial behaviour in relation to their conspecifics 

and environment. He might then describe the resembla.nce 

of sp ec ific anima.l behaviour to r.~an' s ovm but with the ad

ded warning tha.t whilst members of different species 

might exhibit similar behaviour in particular settings the 

exhibition could serve altogether different functions('Z.I). 

Terri torial studies show tha.t many species demand 

and exercise property rights 

reviewed by NICE 1941;HINDE 

1966; most non-human species 

over space (avian socie'ties 

1956; TINBERGEN 1957; LACK 
by CARPENTER 1958)(22). 

Among men it is usua.l to resent the "queue-jumper" 

who does not observe culturally esta.blished rights of pre

ced~ncy and their waivure for certain categories of peo

ple such as the disabled and pregnant; and children will 

strike, i.e. punish, objects they have bumped into. most 

of the controversy which currently surrounds discussion 

of huma.n terri toriali ty centres on its connection with 

aggression (LORENZ 1966; ARDREY 1967; STORR 1968) (Z3) , and 

though few might disa.gree that Ms.n displays 8. propensity 

for a.ggression and Violence, some deny thnt this is innate 

in animal or Man (ASHLEY 1\10NTAGU et a1. ,1968; LE'flIS 8: 
TQ;'lERS 1968) (24) • 

If, when I was a school-boy,Lcould not hear a 
drum beat, but my heart beat with it - wa.S it 
my fault? Did I plant the propensity there? 
- Did I sound the ala.rm within, or Nature? 

(Uncle Toby to his brother Tristra.m Shandy) 
(Toby's obsess'ion with the paraphernalia o'f 
military defence .would perhaps have quali
fied him as a.n ide8l subject on which to 
test the Sa.fe Distance). 

Laurence stern: "The life and op~n~ons of 
Tristra.m Shandy." 1759. (Ch. 32) • 
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The argument is 8n old one, and, many see the nature-nurture 

wra.ngle as sterile. One of the most influential American 

anthropologists, S.L.lVashburn,·has been quoted as saying: 

"Nothing can be lea.rned if there isn' t an inborn capacity 

to learn it. And no inborn capacity ca.n become manifest 
without an a.ppropriate environment,,(2.5). 

One interest that ethologists and psychologists share 

is in the behaviour of the anima.l under stress, since dis

turbed peClple and anima.ls often evince the same exa.ggera.t-
ed forms of beh8viour under stress (HINDE 1962) ('26). Socio

metric studies, i. e. studies in which people choose or dem

onstra.te friendship or companionship tastes, have reve8.led 
ths.t schizophrenics ha.ve err8. tic idea.s as to a. safe dist-
ance in their personal rela.tionships (SOr,ThlER 1959) ('2.7); 

whilst it ha.s been noted that psychopaths are often uncon
scious of the fact that they ma.y be in danger (STORR 1968) (,2.8); 

a.litmists also encounter pa.tients with claustrophobia and 
. ('29) 

a.goraphob~a • 

The study of anima.l societies subject to na,tural 

(LACK 1954) and a.rtificially-induced conditions of over
crowding (CALHOUN 1962)(?JO) has esuecial interest for those 

who share the prognosis of malthust31 ). Architects, to\'n1-

planners, and indeed a.ll those who. are concerned with the 
quali ty of human community life and who a.re well-pla.ced to 

shape it, need to know the popula.tion densities at which 
social co-operation begins to break down, the rule of law 

is overthrovm, and the disintegra.tion of sociej;y begins. 

Some thinll: it foolish to extra.po18.te the huma.n cond-

i tion from that which prev8.ils in a colla.psing animal soci

ety: " •• • a,rguments based on fish, birds, and other. anima.ls 
are strictly for them. They have no reI wance for man" (32) • 

A more temperate view a.ttaches importance to the limiting 

condi tions outside which theories applicab l e to animals a.re 

not expected to hold for I.1an. As BHOAD'OENT (1964) noted: 

Amongst the simpler animals it is easier to form 
a genera.l view •••••• the lessons drawn from thelli 
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apply to some extent to ma.n, a.1though other 
principles need to be a.dded to dea.1 with 
human behaviour (~3). 

The results of experimentation on anima.1s by psychol

ogists ha.ve perhaps been too es.si1y geners.1ised to human 

behaviour on occasions, but there hs.ve been times when re

sea.rch on animals has shed light on human behaviour. One 

such ins ta.nc e (rULLER 1944) has led to the formu1a:~';'on of 

concepts of approa.ch and a.voidance gra.dients to express 

the drive state of the individual motiva.ted by conflicting 

tendencies(34). Miller derived four principles held to 

Clpp1y for most events involving the individua.1 in appr03.ch 

- avoida.nce conflicts. 

i).The closer the goal the stronger the tendency 

of the subj ect to Cl.pproa ch it. (Approa.ch gradient). 

ii) .The closer the p1Cl.ce or object a,voided the 

'stronger the tendency of the subject to go away 

from it. (Avoidance grCl.dicnt). 

iii) .The strength of Cl.voida.nce increa.ses more ra.pid1y 

with nearness than does the strength of approach. 

1. e. the avoidance gra.dient is steeper than the 

a.pproach gradi en t. 

iv).The strength of the tendency to approach or Clvoid 

va.ries with tlie:'strength of the drive moti va.ting 

them. An increase or decrea.se in drive can thus' 

raise or lower the entire corresponding grCl.dient. 

STRENGTH 
OF 

I~OTIVATION 
Avoidance gradient 

..rEQUILIBRIUU POSITION 

Approach gradient 

NEAR DISTANCE FROM A GOAL FAR 

FIG.( ) APPROACH-AVOIDANCE CONFLICT & EQUILIBRIUM POSITION. 
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In Miller's dia,gram (Fig. '2.) goal sa,tisfaction is rep

resented by the vertical axis. The further from the goa,l 

the less similar a,re the stimuli to the stimuli of the 

goal and so 'both gra,dients decline with increase in dist

a,nce. But fear. occa,sioning avoidance is mostly triggered 

by environmenta,l stimuli whereas approa,ch behs,viour is 

lc-rgely governed by interns,l stimuli (e.g.affiliative need); 

thus since interna,l stimuli might be expected to be less 

different between near and fa,r positions than the experi

ence of fear the a.pproach gra,dient is shown as less steep. 

It was found in anim81 resea,rch that an animal vacilla,ted 

uns,ble to proceed on rea,ching the point of intersection of 

the a,pproach and a,voida,nce gradients. ARGYLE (1967) h8,s 

rCr:ls,rked that a very similar process occurs betweenindiv

idua,ls who are attracted to es,ch other but who also fear 

ea,ch other: " ••• if the avoidance gradient is steeper than 

the approa,ch, it follows that people will move together 

until the equilibrium,is resched, and then stop." He has 

suggested that this equilibrium point is a. function of 

certain forms of expressive behaviour(35)., 

Not only have the factors which promote our actions 

received the attention of experimenters (e.g.VERNON 1969) 
(36), a,ttention ha,s also been pa,id to human perceptua,l ab

ili ty. Our primary' mode of obts,ining sensory information 

is through vision, snd there is no doubt that what we see 

of the world influences and is both influenced by our a,ct

ions (e. g.HOWARD& TEMPLETON 1966) (37). But the safe dist

ance also a,pplies to those who do not possess a. full sen

sory complement. Experimental work on guida,nce aids for 

the blind and deaf-blind ha,s uncovered some of the less 

well-knov/ll difficulties they encounter(38) and it has ex

posed the false hope that their spatia,l orienta,tion is 

achieved by some Lamarckian development(39) of a compen

satory sensory mode or latent tropism,e.g.facia,l vision(40~ 
Interest in pa,rtia,l sensory depriva,tion ha.s extended 

to the victims of thought-indoctrination(41). Enquiries 

have now widened to forecasting the effects of prolonged con': 
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finement on future a.strona.uts a.nd sub-acqua. explorers. 

Interest in sensory isolation a.lso lies in its relevance 

to penology, the cpera.tion of remote-controlled industrial 

plants, travel and work in windowless environments a.nd else

where • Conditions of social isola.tion a.s enforced by occup

a.tion, refOidence, or infirmity display evidence that the 

safe distance ha.s cohesive a.s well a.s di visi ve properties. 

For though the safe distance usua.lly sets the measure of 

our preferred non-involvement with our physica.l surround

ings, we normally prefer not to be too far from assis~ance 

should we need it in emergency. 

Perceptual a.bili ty includes the capacity to ,form dis

criminatory judgements, and people ma.y disturb this capacity 

by the use of alcohol and drugs or by rhythmic dancing and 

gymnastic exercise. The effects of alcohol as a depressant 

of the central nervous system, as an euphoric releaser of 

tensions and, sometimes, as a wrecker of vestibula.r mecha.n

isms are notorious. Its sinister influence on our evaluat

ion of a safe distance has marble memorials. Drug-taking 

has a.lso had its serious chroniclers from Quincey to Huxley 
(4'2.) . , whilst contemporfir.y so:ciety- does nO.t lack 8.cIvocates 

of theprac.:t;ic:e. Dancing and gymnastic exercise 8.S· a. pre

liminary to revelatory e):perience is, as' olda;s organised 
religion (43) • '" '. . . ', .. 

A neurologist might say that we judge a sa.fe distance 

by comparing the circumstances of our involvement in a par

ticular social or physical re la tionship with a, mental con

cept (a model or "schema.") built from similar pa.st relation

ships, and tha,t our conclusions upon which we would base 

our behavioural response would be influenced by the pertin

ence and fa.vourabili ty of this comparison (HEAD 1920; and 

BARTLETT 1932; OLDFIELD et I'll. ,1942; and later commentat
ors) (44) • 

To a socia.l anthropologist, a safe distance mif.ht 

be that which ccnformed to loca.l 'customs and taboos 45). 
Most societies have their hierarchica.l structures and 
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ceremonial precedencies, hebiliments, forms of greeting, 

proscribed foods, consa.nguineHl prohibitions, and so on; 

a.nd the pers<?n who disrega.rds the rules of socia.l conduct 

which a society lays on its members is unlikely to ga.in 

ea.sy a.cceptence therein and may expose himself to ha.rm. 

Yet whatever prescription is adopted to express conformity 

or "togetherness", it is characteristic for us to desire 

recognition of our unique identities, and in return for 

recognition we give the same to others. From this grows 

a. system of "social distances" through which we express by 

word choice, voice inflexion, our a.ctions a.nd spa.tia.l pos

i tioning, how we view our soci!'l role in rels,tion to that 

of others. Social distances a·re learnt and are cuI turelly 

determined (HALL 1955,1959), a.nd a.n infringement is often 

rega.rded as more than a breach of manners ina.smuch as it 

can be interpreted as a, denial of the role we accord our

selves end as an expression of hostility towards us(46). 

Social distances a.re mainta,ined by regula,ting our inform

ationa.l and physica,l conta.cts according to the "hat" the 

occasion calls on us to wear (GOFFI!tAN 1959)(47). So there 

might be occasions when we a.re prepared to sink our priva.te 

identity in that of the crowd, and we may cheer;f'ully join 

in such promiscuous pushing and jostling a,s would in other 

circumstances earn us strong remarks from. a, magistr8.te. In 

Bri tish society these occasions appea.r to be 18rgely those 

involving sport or which h8ve a, sporting f18vour as, for 

example, womens sa.les, or rush-hour travel. 

In a' fina.l ca,tegory of scientists who might be a.sked 

wha.t they understood by a sa.fe distance are those from var

ious disciplines who are interested in how we ma.ke up our 

minds in conditions of subjective uncertainty involving risk. 

The ca,tegory would comprise individuals from two distinct 

groups: those concerned with the me.thematical modes of decis

ion theory - which is not our concern; and those interested 

in the reliance we place on our reading of an unsafe situ

ation a,s a basis for action and the fa.ctors effecting out 

interpretation - the a.rea. of psychological probability.( ) 
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1.1.5 The embodiment of the SAFE DISTANCE. 

Ifa "safe distance" mea.ns so many things to people 

with such a wide diversity of interests, which concept most 
closely captures the essentially protective nature of the 
SAFE DISTANCE? The. answer may. resid-e in neurology and in 

the concept of the "body-image". 

The body-ima.ge is the mental idea we possess as to 
the physical and aesthatic a.ttributes of our own body air 
rest or in motion., An important property of the body-image 
is that its contours (boundaries) do not necessarily con
cur with those of the body prop'er, but they may incorpor
ate contiguous spa.ce and objects. 

It is suggested that the SAFE DISTANCE is of the 
same genus as the body-image, and whilst they Diay not be
congruent in Cartesian terms, tha.t both are evoked by sim
ilar if not the same perceptual mechanisms. 

The nature of the stimuli which contribute to the 
promotion of our 
for conjecture. 

ideas as to a: Safe Dista.nce is a matter 
CRITCHLEY (1950) has said that chief among 

the body-image stimuli are visual factors, tactile impuls
es, a.nd the proprioceptive s'timulij but tha.t none of them 
is essential is proven by the pha.ntom limb sensa.tions of 
aJ)iputees (KOLB 1954) (48). There would app·ea.r to be an 
a.ddi tiona.l stimulus that requires identification. Evi'dencc' 
of what might be such a stimulus has recently been claimed 
(Novosti Informa.tion Servio:e, Moscow) (49). 
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1.1.6 The litera.ture of imagery. 

A history of the development of the body-image con

cept extending from·the nineteenth century has been sket .. 

ched by CRITCHLEY (1950); a;> good account of the diff.erent 

formula tions conc erning the body-ima.ge in va.rious theo-ret-. 

ical systems has been given by FISHER & CLEVELAND (1968) 

(50) • 

The body-image experience is only one of many differ

ent forms of imagery. RICHARDSON (1969) ha"S categorised 

mental imagery into four major sub-classes of experience: 

eidetic imagery, after imagery, memory imagery, and wha;it, 

he terms imagina.tion imagery in which cla.ss he p1a-cedthe 

body-ima.ge experience. He ha.s discussed the na.ture of 
menta,l imagery a.nd the theoretical ,practical. and methodol
ogical problems that are raised. by its existence. (51 ) 

In' his presidential· address.; entitled "Imagery, the 

return of the ostracised", HOLT' (1964) drew the attention 

of the American Psychological Association to the waypract

ica:I: problems in engineering had led to a reviva.1 of in

terest in ima,gery after its long decline under the atta.ck 

of beha.viourists who anathematized imagery as introspect

iV.e. The source of this intenest, he saw, anose pa.rt1y 

from accounts of problems of an ergonomic"kind which have

involved such persons as radar operators, long-dista.nce 

lorry drivers, jet-pilots and polar-vehicle drivers in 

d'a.nger through the emergence into their consciousness of 

"vivid imagery, largely visua.1' but often kinaesthetic o-r 

auditory, which they may take momentarily for reality". 

He, remarked that as a consequence: 

••• when serious accidents can occur (through 
imagery), pra,cticaill people are not likely to 
be impressed by the a.rgument that imagery is 
unworthy of study because it is 'mentalistic' 
and virtually impossible to experiment on 
wi th animal s • . 

Ho1 t described other factors that had' brought ima.gery back 

to notice among which were studies of creativity and ex

periments on the effects of mar,gina.1 and subliminal stim

uli. He saw that many had now become fascinated in the 
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processes of thought employed by highly original and prod

ucti ve minds in the arts and sciences; and that there wa.s 

also reawakened interest "in the poss2bili ty ths.t stimuli 

of which a. person is not focally aware may nevertheless 

a,ffect his cognitive processes" (5'2.) .' 
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1.1.7 Differentiating the SAFE DISTANCE from other subject

ive spa.ce needs. 

The Safe Distance has been introduced a.s the spatia,l 

interval we a,re prompted to set between ourselves and the 

. real or imagined properties of an object we regard as hav

ing potential to harm us. Because wc observe a Safe Dist

ance within the boundaries of the claims to ownership we 

ma,ke on the space around us as wel! a,s outside those bound

aries, it is a measure of our subjective space needs which 

can be differentia,ted from two kinds of human claim~ to space 

that writers have alrea.dy distinguished. The latter relate 

to the space we. claim for our personal use - our territcrrial 

. clai.m (Section 2.0); and to that spa,ce occupied by our 

bodies and wha,t is immediate to us which we incorporate into 

our body·-image (Section 3.0). Various terms have been used 
to label those claims(53). Let us here consider some of 

their important features. 

Firstly, \'le ma,intain a, Safe Distance between our

selves and any object or event we believe to possess intrin

sic or acquired properties harmful to us. Sa,fe Distance 

judgements a.rise mostly in response to perceived threa;t to 

us (see.- 3.1.10;otherwise). The precautions we take depend 

on the circumstances in which we find ourselves. For example, 

if we a.re directing our own locomotion we might make a det

our around an object we see a,s threatening our safety, or 

perhaps retreat from it. Whereas if we are sta,tionary and 

wish to hold our ground we might arrange for the perceived 

threat to be removed; a,lternatively, we might barricade our

selves aga.inst it. But wha,tever initiative we ta.ke, we 

show a defensive concern for our well-being which is present 

even in soli ta.ry or physical-contact sport where we seek 

hazard for stimUlation. We show a similar concern to pres

erve our body-imsge boundaries and terri toria,r boundaries. 

The difference is that our invitations to intrude upon our 

body-ims.ge or upon our territory are not usua,lly a,ccompan

ied by unaccepta.ble expectations of harm, whereas by con

sciously ignoring our Safe Dista.nce we are norma,ILy awa,re 

of flirting with danger and unacceptable consequences. 
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Secondly, there are similarities between the body

im8ge percept and the Sa.fe Dista.nce in tha.t each opera.tes 

only in the presence of its ovmer who is the locus of his 

ensuing cla.ims, whereas territory ca·n be claimed in the 

a.bsence of its owner. 

Thirdly, territory is frequently delineated by bound

a.ry ma.rkers intended to serve a.s notifica.tion to others of 

a claim to space, end wherea.s terri toria.l ma.rkers a.re usu

ally fixed and patrolled, the boundaries of the body-image 

and the Safe Dista.nce are usually invisible to others al

though their presence as e, claim on spil.ce maY' be inferred 

and tested. 

Fourthly, there are various reasons involving role

pla.ying or self-aggrandisment which could govern the dim

ensions we set to our territory holding and to our body

ima.ge, whereas the dimensions of our Sa.fe Distance e,re est

ablished principally by the desire for self-protection. 

Fifthly, territory can be jointly owned and occupied, 

and we can extinguish our cla.ims or transfer them to others 

by sale, gift, or rent. Joint occupation of a body-ima:ge 

might occur in Siamese twins and perhaps in copulation, 

but only a. psychotic would extinguish his claim to a body .... 

image or would normally-lack concern for maintenance of 
his Safe Dist:mce .(54) 

The rela.tionship between the Safe Dist8nce and the 

body-image seems essentially- closer than that between the 

Sa,fe Dista.nce and territory. Yet the wish to maintain a 

Safe Dista.nce ca.n prompt the acquisition of territory, and 

since occupied territory is sometimes indistinguishable 

from the extended body-im8,ge as with the car and driver, 

it is often difficult to disent8ngle our overla.pping claims 

to spa.ce (Fig.3). Vie can however distinguish between a 

claim to space and a, cla.im to a pla.ce when the latter is 

a,ccompa,nied by site a.ttachment, for whilst both kinds of 

cls,im a.re defended there are differences in the form of de

fence. Body-image bounda.ry studies give importance to the 

evidenced and reported s.elf-experiences revea.led by the sub-
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FIG •. ( 3) 
. . 

TERRITORIAL ATTACHMENT ARISING FROM THE WISH TO 
MAINTAIN A SAFE DISTANCE BECAUSE OF THE BODY-IMAGE 
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,-ject in ma.king his claim to spa.ce; by contrast, invest

igations of territory have tended more to trace the prov~ 

ince of such cla.ims and the tactics adopted to preserve 

their boundaries intact. As a result, the body-image b.a.s 

come to be viewed as a mechanism of ego-defence amenable 

to the clinical procedures of psycho-analysis and of neuro

pathology, wheret:'.s most huma.n terri toria.l studies have 

been concerned with site attachment and its defence. 

Yet whilst the defence of the identity of the individ

ual can be differentiated from his defence of property, 

both relate to the ms.intenance of the integrity of the 

whole and to the differentiation of wha.t is "us" and "ours" 

from wh8.t is not. The meshing of these ideas in practice 

C8n be seen in the way we "persona.lise" our belongings a.nd 

indeed our appearance so as to emphasise their uniqueness. 

To deny people the right to express their uniqueness is . ' 

perhaps to reduce their stature as persons in their own 

eyes. Maybe for this rea.son we often resent restrictions 

on our freedom to make our own Sa.fe Dista.nce judgements as 

might be imposed by such factors a.s roa.d speed limits a.nd 

crush ba.rriers, although we might simultaneously approve 

the need for such restrictions upon other people. 

A. point of a. different kind involving defence of sub

jective space in its various f.orms is the conjunction of 

subjective space with privacy (55) •. Y'e<t whilst the desirefor 

privacy can a.rise from ca.lculations of personal 'safety, 

priva.cy and safety a.re need-sta.tes not necessa.rily sharing 

the same antecedent conditions. Again, in the event it

self, what is safe is not necessarily pri va.te nor is that 

which is priva.te necessarily safe. It can be sa.:t'e to be 

in a crowd, it C8n be private to walk dOlVn an alley a.t night. 

At the emotional level, it C8n be safe for a politician to 

mouth pla.ti tudes but not what he believes priva.tely. Our 

safety can be hostage to events unconnected,withother peo

ple, our privacy inva.riably rela.tes to the a.ctions of other 

people. 
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1 .. 1.8·The operational characteristics of the SAFE DISTANCE. 

A b8 sic simil8,ri ty between the body-im8.ge snd the Ss,fe 

Distsnce is th8,t both 8,re never far from awareness except 

when cognitive controlis lost, since both a.re intimately 

concerned with self-protection. Another similarity is tha,t 

both are psycho-physic8,1 phenomena, i. e. of the mind and 

body, which would appear to be amenable to the test proced

ures of sensory psychophysics. Perhsps we test the intact

ness of our Safe Dist8J1ce by projecting a threshold, i.e. 

a.n invisible curtain, between ourselves and a, non-self ob

ject. Possibly such an a,ct of nrogection towards a, perceived 

object would be basic'3lly determined by our 8,tti tude as a.f

fected by our prewdling menta,l 8,nd physiological st8tes, 

and there would be a symbiotic re18tionship between the ac.! 

of projection a,nd our idea, of a, Sa.fe Distance such th8t 

each would be of the other a consequence of past tests. and 

a. model for future tests. 

Thus one could suppose that different objects would 

each have their own thresholds for us as would the differ

ent p8.rts of our body, for we ta,ke greater C8,re to a,void 

proximity with objects of known harmful propensity than 

otherwise, and it is more important for us to look after 

some body parts than others. The permeability of a thresh

old could be expected to vary according to the valency of 

the object perceived, for there are social occasions which 

require us to grr'nt a limited class of objects a license 

to enter; but, in the main, an impingement on a. projected 

boundary threshold should provoke in us 8 compulsive urge 

to move 8W8,y from the perceived threat. The range of these 

projected thresholds seems subject to change, and whilst 

some factors affecting their adjustment are mentioned below, 

a. ma,jor influence is surely whether our past fea.rs or ex

pectations were realised. Rewa.rding expecta.tions seem to 

make us no less discerning of an impingement on a. boundary 

threshold but seem merely to reduce its range of projection. 
whilst unw8nted expectations appe8.r to increase this r8nge. 

The outermost r8.nge of a projected boundary with ourselves 
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a.s locus is probably an ima.gina.ry one - an obvious instance 

is to considerwha.t we would regard as a. sa.fe distance in 

the event of an imillinent nuclear atta.ck. But within the 

perimeter of our controlled privacy, i.e. the a.rea. in which 

we can ta.ke effective countermeasures, an increasing ca.teg

ory of objects become unacceptably close as they draw near. 

A t' some stage, the impa.ct of a spatia.l rela.tionship precip

itates our uneasiness. The "tensions" this promotes in us 

might well be signs of pressure on a. subj ecti ve sensory' en

velope or "bubble" we project outwards from ourselves a.s 

a.n integra.l feature of our person81i ty ,where the sh8.pe of 

the bubble is moulded by the whole pattern of forces a.ct

ing upon it such that· a.ny one sector both fits with and ef

fects the rema.inder, a.nd where its boundaries a.re set by 

our constantly changing assessments of what we believe is 

a sa.fe dista.nce. 

The idea. that we surround ourselves or are surrounded 

by a transpa.rent "bubble" is familiar currency in discuss

ions of M8n's spa.tial relationships. Von UEXKULL (1935) 

used the idea of a bubble to denote the "Umwel t" of an 8.ni

mal, i. e'. the limits of its perceptual world, (56) The bub

ble also has an a.llegorical connota.tion. For exa.mple, 

Pieter Bruegel the Elder (1525/30? - 1569) represented hum

an conceit in his painting "Dulle Griet" (M8d liieg) as a. 

transparent sphere enclosing its possessor(S"1). In the ma.t

ter of keeping social distance, GOFFMAN (1956) quoted: 

Although differing in size in various directions 
8.nd differing a.ccording to the person with whom 
one entertains rela.tions, this sphere c8nnot be 

'penetrated, unless the personality value of the 
individual is thereby destroyed. A sphere of this 
sort is pIeced a.round men by his 'honor'. Language 
very poigna.ntly design8tes' an insult to one's 
honor a.s coming 'too close': the radius of this 
sphere marks, as it were, the distance whose tres
passing by a.nother person insults one's honor. (SS) 

On a similar theme, HALL (1966) ha.s explained: 

••• each organism, no ma.tter how simple or complex, 
has around it a. sacred bubble of space, a. bit of 
mobrle territory which only a. few other organisms 
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are allowed to penetrate and then only for 
short periods of. time. The size of the bubble 
va,ries according to a. complex set of rules and 
formulae. Basically, however, its size and 
therefore how much space is required per indiv
idua,l, is a function of four sets of va,riables: 
position in a soci81 hierarchy, activity, emot
ional state, and the culture in which one grew 
up. (5'3) 

Tha.t we trflnslflte our involvements with the outside 

world into a conceptua,l system of sp8tia,l referents is seen 

in the terms commonly used to describe our soci2'.l relation

ships as well a,s the circumstances which might surround us. 

For a men will say th2',t he is a "close friend" or "diste,nt· 

rel2'tive'" of someone and tha,t he prefers to keep his acqUf'tint

ance with another "a,t a.rm· s length". In the same vocabul

ary, he may a,lso describe a nea,r collision a,s a time when 

something CBme "too close for comfort" or that he,felt 
"overwhelmed" by the presence of something else(60). It is 

clear even from these few exa,mples that we tend to describe 

such events a,nd rel?tionships in terms of the mood which 

the reference evokes in us(61). We also describe them 

either directly or imulicitly in terms of some notion we 

hold of our body size. 

It'follows that our mood probably influences our con

cept of our body size, Bnd so wha.t we consider to be B, sfl,fe 

dista.nce will pa,rtly depend on our mood. English metil,phor 

is rich with examples of the human topologica,l distortions 

which origina.te this WB,Y. There are moments when we "feel 

big" or "get above ourselves". At other times, vie feel dim

inished in stature either in our relationship to others or 

in rela,tion to the environment itself. We feel "sma.ll". 

when we hB,ve been caught out in some deceit or have been 

rebuffed or are'fearful; Bnd there are instBnces when we 

"swell" with grB,tifica,tion, importance, or Bnger. Our mood 

also appeBrs to influence the size of wha,t we perceive. 

This can occur when we invest sacred or supra-norma,l qual-

ities in other people so that 

has no congruency with their 

the perceptual constancies. 

to us their perceived size 

true dimensions regardless of 

We a,lso have periods of empathy 
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wi th our physical surroundings when we seem dwa.rfed by 

our a.ssociation with a. super-human scale. The reverse of 

this happens when we are libera.ted from the discipline of 

a. social si tua.tion, or when we emerge from a. restricted 

visual or spF.l.tia.l environment into a. world of receding 

bounda.ries. Vehicular travel can a.lso promote a disassoc

iation with our immedi8.te surroundings, so that a. sudden 

stop in progress a.nd the sta.bilisation of visua.l impress

ions may be accomp8nied by the sensa.tion tha.t our body 
dimensions have' shrunk (6'2.). . 

Our estima.te of a sa.fe distance depends grea.tly on. 

what we are doing, how intensely we a.re engaged in i tspur

suit, and where it is being performed. How we view the 

pena.l ties of fa.ilure may va.ry according to our temperament, 

physique and sex. Aga.in, as JORDAN (1968) h8s pointed out: 

" ••• when (psychological)certa.inty exists (i. e. belief 

and confidence a.s. distinct from ·logica.l certainty) the 

taking of risks and'chances becomes exciting otherwise 

they are threa.tening.,(63). By t8king risk we incur ha.za.rd, 

i. e.a sts.tistical probability of fa.ilure (COHEN 1968) (64) • 

The realism of our judgement of' s. s8.fe dista.nce therefore 

depends on reducing the discrep8ncy between subjective a.nd 

objective probabilities to a. minimum. The grea.ter the dis

crepancy the more likely we a.re to' have an a.ccident. 

Wha.t is regarded a.s a. safe distance will alter a.s we 

age, for the pa.ssa.ge of time modifies our views in the 

light of the confirma.tions 8nd contradictions which suc

ceeding experiences provide. The child learns where dan

ger lies by accident, instruction, and explora.tion, al

though there is some evidence tha.t depth perception might 

be innate (GIIlSON & WALK 1960) (65) ; the a.dul t adds to this 

a repertoire of protective reflexes prompted by a whole 

inventory of lea.med cues, as well a.s a confidence to pre

dict in terms of psychological prob8bility the likely con

sequences of a pa.rticu18.r course of action. But sensory 

recepti vi ty usua.lly becomes imp8.ired with age as do the 

motor responses it ini tia tes, a.nd the a.cc eptable spa tia.l 
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tolera.nces of youth then no longer a.pply. The ca.ution of 

the elderly reflects the a.da.ptative a.djustments they m8ke 

to their ideas of a. sa.fe dista.nce a.s compensa.tion for this 

impairment. This shows in the grea.ter leeway they give to 

obsta.cles both tempora.lly and sp8ti811y as the pena.l ties 

for misjudgement become more severe. The stumblings of 

adolescent youth illustra.tes that there can be difficulties 

in ma.king these ada.pta.tive ch!mges through the persistence 

of ea.rlier spa.tia.l referents which a.re ina.ppropria.te to 

their ra.pid growth of Body dimensions, a.nd it is worth. 

passing notice tha.t it is during a.dolescence tha.t the "ter

ri toricl.l" insistence for a. "room of one' s o\~n" and other 

forms of independence a.re so' clearly ma.rked(66). 

It could be inferred tha.t we build up our fra.mes of 

reference according to the circumstElnces of our norma.lly 

preva.iling sta.te of health,' and tha.t depa.rtures from this 

sta.te would promote corresponding changes in our spa.tia.l 

referents. The desire for solitude frequently exhibited 

by ~Jan and bea.st when they a.re ill or injured may be link

ed to the changes in the magnitude of those referents. 

Fa.tigue would also seem .. to a.ffect our assessment of a safe 

distance. As Vie tire our judgements become less sharp, 

our reaction times slow down, 8nd there may be a loss of 

muscle-tone.' In non-clinical terms, we feel less "out

going", and we may show by heightened irrita.bility a. new 

lEl.ck of tolerance for events externa.l to us; possibly 

our efforts to ma.inta.in a. projected threshold escalates 

our fatigue in. a. self-reinforcing loop. 
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1.1.9 The "UNSAFE DISTANCE". 

The Safe Dista.nce could be seen a.s a· measure of a: 

human boundary condition of. a proba.bilistic kind, fo!' it 

denotes in spa.tial' terms the. level of risk (Est .P(Harm) ) 

we would be prepa.red to incur by occupa.tion of some'locat

ion under the assumption tha.t our action exposed us to zero' 

or neglible harm. But occupation of a Safe Distance Locat

ion is s.n insura.nce against ha.rm ca.rrying no guarantee 

that we shalI not be harmed because in our transaction with 

the event we also incur hazard'. Hazard is a.n objective 

property of the event, i.e. its a.ctuaL capa.city to harm us. 

So complementary to the Safe Distance is the UNSAFE DIST:

ANCE. Judgements of unsa.fety being complemcntary to those 

of safety have neither more nor less accuracy. The Safe 

Distance is the distance we are prompted to set between 

ourselves and a situation perceived as dangerous; the Un- . 

safe Distance is the mea.sure of where danger lies irrespect

ive of whether we can recognise danger or assess its ma.g

nitude correctly. 

The UNSAFE DISTANCE lies between the object or event 

and the closest point we can approach them without incur

ring haza.rd for which they are responsible. Whether we are 

aware of h8.za.rd depends on several factors. Influentia.ll. 

among them is whether we recognise a.n object or event a.s 

of a class having intrinsic harmful properties or capabil

ity to acquire tnem. It also depends on our alertness. 

But ha.zard can be concea.led through our sensory ina.bili ty 

to detect properties harmful1 to us, e.g. micro-wave radiat

ion, or by an object's non-visible characteristics, e.g. 

load-bearing. Moreover, we cannot usually compare in a.dvance 

of action our estimate of risk with its rels.ted hs.zard. but 

only with its estimated haza.rd or with pa.st hazards. The 

Safe Distance and the Unsafe Distance can therefore over

lap, s.nd the extent of a.ccidental overlap is the error con

tent of our Safe Distance judgement (FIG •. 4 ). 

Figure (4 ) is drawn to suggest overlapping probability 

distribution fields, for whether the ovdrla.p is accidental 
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THE UNSAFE DISTANCE 

THE SAFE 
DISTANCE 

--

MINIMUM PHYSICAL 
SPACE RE UIREMENT 

NOTE: THE PROPERTY OF THE OBJECT FEARED IS THIN ICE 
HENCE THE SAFE DISTANCE EXTENDS TO THE ESTIMATED 
BOUNDARY OF THIN ICE AND NOT TO THE SIGN POST. 

FIG. (4) THE SAFE DISTANCE AND THE UNSAFE DISTANCE 
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or delibera.te (e.g. for thrills or rescue) the inadvisab-

ility of our actions in terms of self-protection is a. 

function of how far we enter the unsafe area., the na.ture 

of the ha.zard, and the rate of progressive increa.se in 

"unsa.fety" to which we become exposed. Once we have entered 

ha.zard, our safety or unsa.fety is not usually_ a two-sta.te 

condi tion, but one in which we can substitute va.rying 

amounts of one qua.li ty for the other such tha.t there a.re 

sa.fer a.nd less-safe distances between certainty of safety' 

and certa.inty of harm (Fig.S). 

Let us first conside~·;.the Safe Distanc:e as demarcating 

. ·a. boundary within which the chance of harm occurring to us 

from some object or event .is perceived as a.bsent or a.ccept

able; so any loca.tion we willingly occupy knowing it to 

be relatively unsafe is within the m8rgin of expected costs 

acceptable to us, a.s would be our willing occupa.tion of a 

loca. tion a.rising from our wrong belief of wha.t is wholly 

safe. Where there is no perceived danger to ourselves 

ei ther real or ima.ginery.- whether or not we are in hazard 

- there can be no Safe Distance judgement, for by definit

ion such judgements a.re ma.de only after we have asked our

selves Is it safe? 

Perhaps we can therefore postu18te the Safe Dist8nce 

as a.n interface between our experience of either safety or 

unsafety in relation to perceived d8nger where the ma.rgin

a.l rate of substitution between those exPeriences is in 

eguilibrium? Tha.t is to say the Sa.fe Dist8nce is stabil

ised when the expected utility (sa.tisfaction to be ga.ined) 

from any further incrementa.l progress would be a.ccompa.nied 

by an unacceptable loss in sa.fety a.s mea.sured by our estim

ate of the proba.bili ty of us coming to ha.rm. Could no:t the 

Safe' Distance be considered as a· maximised. (perha.ps. optimis

ed) fUnction of utility moderated by: the estimated probab

ility of tile occurrence of some event? Behavioural decis

ion theorists have postulated such equations with reg8rd to 

models of risky decision-t:;.king in certain gsmbling si tuat

ions. 
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ESTIMATED UNSAFE DISTANCE' 
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I SAFE 
I_ DISTANOE 

PERCEIVED HAZARD 

SAFER 
DISTANCE 

Zero Risk 

Acceptable Risk 

, 11 
Actual 
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ACTUAL HAZARD 

less than --I more than 
estimated' I estimated 

LOCOMOTION ENVELOPE 

(i.e. minimum physica.l 
space requirement 
for some a.cti vi ty ) 

FIG. ( 5) HAZARD, RISK AND THE SAFE DISTANCE 
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, 
However, there a.re great difficulties in furthering 

such a. line of enquiry which EDWARDS in EDWARDS & TVERSKY 

(1967) revee.led a.s both logica.1 and metheme.tica.l. More 

recently, COHEN & CHRISTENSEN (1970) h:we explained: 

••• it is very difficult to sepa.rate the utility 
an individual attaches to an outcome from the 
degree to which he expects that it will material
ise. In other words,.» (utility) and1/-" (psycho .... 
logica.l proba.bili ty), generally speaking, a.re 
not independent of each other. (67) 

And, referring back to Edwards: 

If utilities and: subjective probabilities are not 
independent, then there is no hope of predicting 
risky decisions unless their law of combination 
is known, a.nd it' seems very difficult to design 
an experiment to discover tha.t law of combinat
ion. (68) 

As to the use of the term "psychological proba.bili ty" in 

. the more recent citation a.nd linked to the difficulties 

mentioned by Edwards, Cohen end Christensen provide con-

, vincing illustration of the conceptual inadequacies and 

ambiguities of the term "subjective probability". They 

suggest that psychological probability has to do with "the 

uncertainty entertained by individuals a.bout the truth or 

validity of their statements and about the wisdom, use

fulness or safety of their decisions or a.ctions" (69). 

• • • • • 

!irore encouragingly,. it has been noted by Edwards, an 

engineering psychologist, that the notion of ittility(70) 

has appealed to psychologists by virtue of its similarity 

to the Lewinian idea of va.lence, i.e. the attractiveness 

of an object or a.ctivity to a person, and he stated that 

they "might consider the experimental. study of utiJ.i ties to 

be the experimental study of va.lences, and therefore a.n a.t

tempta.t quantifying parts of the Lewinian theoretical syst

em (71). In the value theory of economics (which psychology 

borrows) competing utili ties can be represented on "indif

ference curves" which portray contour levels of satis-
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faction associa.ted with different combina.tions of uti:Li ties. 

And one can imagine a behavioura.]}. "field'" in which Safe Dist
anc.e judgements are made as having stratified regions com

posed of different valence strengths a.scribed to perceived ev
ents within that fiel'd. The path taken by the operator' 
would be governed by the dimensions of his subj ective spa.c.e 
envelope a.nd by the direction and strength of his goal mo:ti-
yation. One might conjure the Saf'e Dista.nce as a. squashy 
tra.ri.sp8.rent globe within which we enca.psulate ounselves as 

we locomote amongst perceived events in a modern Pilgrim's.: 

Progress, inclined to seek the val'leys between non-goal 
events and to traverse the lower slopes of difficulty, whilst, 

by impetus, i.e. strength of drive, overcoming obstacles to 

our progress or by inertia', i.e. 18.ck of resolve, fa.iling 

to do so. Such imagery (FIG. 6) is not inconsistent with 
the idea. of gra.dients mentioned earJlier, and now below. 

Let us examine whether we can determine the Safe· Distance 

as a resultant vector path between competing valences. 

One must tread wa.rily when representing ,aubj ecti ve 
space in pictoriaL terms since position and structure in 

representations of the subjective n'field" are analogous and 
not homologous to physicaJl spa.ce. Yet there are coincidences 
when physical direction a.nd distanc:es in physical spa.ce a.re 

sufficiently close to their psychological; counterparts as 

to allow their use as frames of reference for representat

ion of. an individual's "life spa.ce". Lewin spoke of them as 
"quasi-physical." representations(72)., Instances of' their oc

currence he sa.w as a.rising typically in conflicts between1 

I 

driving forces which lead to "locomotion" away from a negat-
ive valence and of restra.ining forces, i. e. physica,l or soc

ial obstacles, which doonot lead to locomotion but which 
influence the effect of driving forces. He hel'd tha.t the . 
strength of the force towards or away from a va.lence depended 

upon the strength of that valence and the psychologica.L dis

ta.nce between the person and the valenc:e; and that where 
positive and negative valences were in opposition there was 
an equilibrium between them where their strengths were equal • . 
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SUBJECTIVE SPACE ENVELOPE 
Reflects presence of perceived 
threai; from al)1' sides 

Particular events have 
gra.dients of varying slope 
because the P(Ha.rm) va.ries with 
the direction of approa.ch to the event 

GOAL 
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FIG. (6) BEHAVIOURAL FIELD IN WHICH'THE CONTOURS REPRESENT 
THE UNATTRACTIVENESS OF VARIOUS EVENTS. 
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Both propositions suggest conditions which a.ttend Safe Dist

ance jUdgements. Uoreover, his di8.gram(73) is clearly ba.s

eO. on the. same relationships expressed in Miller's dia.gram 

(FIG.2. ;p.'lO) repeated below. (l1liller, an associate of LeVlin 

employing Lewin's concep:tion of conflict). With lililler, the Y

axis is associated \Vi th goals and places a.voided; with Lev/in, 

forces toward1. and awa.y. What is ga.ined from this comparison 

is the idea that valences can be reg8.rded as gra.dients and 

that gradients have valence. 

STRENGTH 
OF 

MOTIVATION 

Avoida.nce gradient 

NEAR 

FIG. (12) repeated. 

/' EQUILIBRIUM POSITION 

DISTANCE FROr.r A GOAL 

STRENGTH 
OF 

FORCE 
Negative valence 

r EQUILIBRIUM POSITION 

gra.dient 

FAR 

,\~~~~~ ______ ~P~O~S~1:·t:ive valence 

DISTANCE TO VALENCE 

FIG. (7 ) LEUN' S REPRESENTATION OF THE EQUILIBRIUM OF FORCES 
CORRESPONDING TO POSITIVE AND NEGATIVE VALENC3S. 

The idea of comba.tive valences enables us to conceive 

a goal-directed route as mapped by an interplay of motive 

forces moderated by subjective uncertainty rather than asa 

product of a. decision process wherein utility is offest 

age.inst subjective uncert8.inty. yet we are not the shuttle
cock of events. 



1.1 (1:.1.9) SURVEY: THEORY AND SPECULATION 

The forces originate in ourselves.· once an event 
beha.viour8.l! field ("life spac e") becomes imbued 
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within our 

wi th va.lence. 
Wha,t promotesval:ence? Valences are closely related to 
utilities in that both depend on the na.ture of the object 

considered and the need-state of the individus.lj yet the 

terms are not interchangeable. Utility denotes an expected 

or realised c8.paci ty to give satisfa.ction; whereas vs.lence 
ha.s to do with the direction and compulsiveness of the 
drive to g8.in that satisfaction. The reverse holds when 

utility and valence are negative •. Either can be zero. 

The circumstances where we a.ct without conscious ref
erence to utilities need defining.. First, they occur in 
surprise confrontations where we rea-ct automatically and 
instantaneously to perceived da~ger. Such are the innate 
"emergency rea.ctions'" described later (Section 3.0). Added; 

to these are our actions in response to stimuli to which 
we have become conditioned to respond. Of another kind are 
confrontations we expect to occur as when walking a pave
ment against other pedestrians. Such situations by their 

fsmiliari ty frequentlly do not require premedi ta ted plan
·which may indeed Iea.d:. to "dodging'" _. but merely a· decision 

to take suitable and timely action, the moment for it be
ing indica.ted by the almost imperceptible ey~ or body intent

ion movement of a partner to-,collision. At the far end of the 
time scale, the value of foreseeable outcomes can be atten

uated by their distance from us so that they may have nO' 
influence on what W'edo;moreover,their probability of occur

renc e ca~ seem less likely - Cohen 8.nd Christensen cite 
atti tudes to cigarette smoking(74). Our actions are· also 

influenced by our emotional state a~d we may seize at the 
chance to do something long desired or, in a spirit of riv
alry or daring we may act with no thought but our ascend
ancy. Of another cla.ss are the serendipi tous actions of 
the prospector bound by his belief in luck and by the lure 

of gold. But his actions border neurotic obsession. 

What conditions hold when we act in response to com

peting va.lences? Valence can be regarded ·as s .. project ... 
ed.force field of attraction (positive) or repulsiori (neg-
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ative) which emana.tes. from an environmental object or event. 

And because expectations of physical harm norma.lly ha.ve neg

ative valence a' region of·negative valence arising from. an 

object's perceived potentiall. to harm us physically must 

have the same boundaries as the associated estimated Unsafe 

Distance. (FIG. 8 ). In terms of sustaining .emotional hnrm, 

the boundaries of negative valence may be different from 

those of expects.tions of physica.l ha.rm as when we prefer 

not "to touch things with a ba.rgepole" or "go within Cl. mile" 

of some physica.l e:vent. The boundaries of nega.tive va.lence 

and the estima.ted Unsafe Dista.nce are the same if we rela.te 

emotional risk to emotional ha.zard. 

In its weak form negative valence may simply refer 

to dislike, but where it is compounded with fea.r or anxiety 

for our safety one could assume we make judgements regarding 

its boundaries irrespective of our eventual- e.ctions. But 

though we can misjudge the boundaries of the Sa.fe Distance' 

end the Unsafe Distance, we cannot misjudge the boundaries 

of negative valence. Vie' set them. What we can misjudge is 

the dcgree of correspondence between the boundaries of the 

region we ascribe negative valence and the boundaries of 

the a.ctual Unsafe Distance. But fear of an object is real: 

irrespective of whether it is justified in. light of 

faulty judgements, so in :terms of intention to follow a 

path of zero or e.cceptable risk we would regard and desire 

a region of negative valence to be co ..... tei'rilinate wit~ the 

boundary of the corresponding Unsafe Distance. 

On the view that the boundaries of negative valence 

assoc'iated with the risk of physica.I.. harm are the same as 

the boundaries of the estimated Unsa.fe Dista.nce, the ana.ly

sis of Safe Distance judgements taken without conscious 

rega.rd for utili ties, devolves to separating the beha.vioural 

effect of the drive force ofa nega.tive va.lence on the route 

of a goal-directed path via examination of vector components. 

Of course it might be argued that expectations of physical. 

harm are negative utilities, and that use of the term valence 

is only a semantic distinction.·' But if harm is unwanted 
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FIG.( 8) VALENCE, RISK AND THE SAFE DISTANCE 
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pain, in what category are pla.ced dental appointments (with 

negative valence) which'result in positive utility (satis

faction with the bridgework)? Moreovcr, we can fear for our 

sa.fety without expectations of harm, so if expectations have. . . 
utilities it is implied that judgements of the kind describ-

ed;involvinga region of negative valence are made without 

conscious expectations of physical harm. This is a. picture' 

of real life for our accidents almost always surprise us. We 

'can be aware ~f the possibilities of ha.rm which exist regard

less of whether we ,give ~ utility but accidents happen to 

other people. In this writer's view, most body adjustments 

to avoidance ~ctions (change in pace, direction, and a.ccom

modation to gravity, etc.,) taken whilst walking and on en

countering familiar objects are at a level of consciousness 

approaching the automatic, and that is why surprise so ef

fectively disturbs our .equilibrium. But can we discount. the 

utili ty attaching to the goa.l event in the ana.lysis of avoid

ance behaviour, for surely purposive ~l.ctions implied by 

goal-directed a.ctivity are executed in light of their ex

pected value to us? Perha.ps a reminder is needed tha.t we 

a,re trying to establish how we arrive at Safe Distance judge

ments; such judge~ents coristitute discrete events in the 

time perspective o£ goal-directed behaviour. Again, in this 

writer's view, it is the immedia,te situation we deal with 

in a.voidance behaviour notwithstanding the fact that we 

might be brought to that point by actions influenced by the 

utility of the goal. Expectations of goal satisfaction un

doubtedly influence the strength of the driving force to the 

goal' - and to the sub:-go8.l if the former ca=ot be achieved 
otherwise. BUt in da,ily life we ma,ke many detours around 

physica,l obj ects hewing a,l]. kinds of characteristics without 

conscious, preoccupation with the purpose of our journeys. 
~he size of those detours, the configurations 

they take, their degree of consta.ncy, their information con

tent as to the person who executes them and how they are af

fected by individual differences in the manner of execution 

were among questions which influenced the design of the ex

periment in Section (4.0). 
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. Iilost human locomotion is goal-directed, and in' 

our confronta.tions with obj ects of the kind we avoid and 

when wea.re not prevented from taking e.voidance e.ction, 

it seems not unlikely tha.t the path of ou.r e.voidance also 

maps the transitory path oi' our psychological dis-r.el1ce 

from e, negative valence. The detours we might take could 

possibly be tested e.gainst the principles held by Miller 

as applying to even ts involving. the individual in approa.ch 

- avoidance conflicts. Miller based his findings on ex

periments in which anima.ls were li ter::1.l1y harnessed to 

mea,sure the pulling forces they exerted in appros.ch e,nd 

avoidance behaviour (see BROWN 1948), whereas it is a.ssum

ed here ths,t the magnitude of a detour would. reflect the 

:strength of the driving force away from the negative val-

ence e.s moderated by the pulling force of the valence of 

the goa,l event. The Safe Distence m:i"ght then be ref;il·rded 

as 8. transi toEY. p8,th of equilibrium Vii th direction end 

force obt8.inin,<:; from the resul ta.'t1t of forces emenatin~ 

from the negative ve.lence of the object end the '[losi tive;, 

ve.lence of the ,<:;oe,l event (FIG. 9). An obvious question 

is whether it would be possible to dis'i;inguish the ilidi v

idual contributions to the resultant path by the respect

ive va.lences. It is important that whatever units are em

ployed to measure va.lence strengths should measure posi t

ive as well as negative properties. But this does not 

seem to present any difficulty, for if avoidance detours 

ensue from neg8.tive ve.lence then /1.pproach detours, i. e. 

short cuts, could be a.ssociated with events of positive 

valence. The essentie.l mee.sure is the chenge in the r8,te 

of /1.pproach tovre,rds the v/1.1ence. A fina.l comment on the 

effect of driving forces requires referGlllCe to their time

scale. Illustr8.Hvely, the strength of 8. g08.1-directed 

drive might "tail-off" e.s 8.chievement of~he goe.l came 

\"Ii thin gra.sp; or, al tern/1,ti vely, it might increHse if the 

gO/1,l receded either independently or through us rHising 

our sights. Interpreting ve.lence in terms of gr8.dients, 

individua.ls might re18x effort in the "goHl a.rea" as a 
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of ;iewin:g subsequent progress as' "a.ll downhill,,(75), . 
whereas in following a receding goal they might cut corners 

and so a.scend the gra.dient of. risk. 



51 
1.0 SURVEY 
J: .2 METHODOLOGY 

1.2.1 The methodology of studies in human territoriality. 

Human relationships are central to the study of human 
terri toria.li ty since our claim to territory is a claim 
against other people. Property rights over space may be 
asserted a.ggressively as when we drive away those who would 
cha.llenge our established tenure of spatial resources or 
who would impinge too closely upon our person; though with 
equal determina.tiop. we also erect spatia.l, physical, and 
social barriers between ourselves and the outside world, ,to 
discourage or obstruct our accessibility to others. 

HALL(1966) has noted many cross-cultural differences 
in the degree of tolerance individuals show towards the 
close proximity of neighbours in va.rious social situations, 
and he has described how we utilise "a silent language" of 
demeanour, gesture, and spatial positioning to convey our 
sovereignty over the space around us(76). SOFIlMER (1969) 

, has conducted and collated interview and observationa.l 
studies of the more active tactics we a.dopt to preserve 
our territory holding as well a.s of those tactics we use ~ 

when we a.re the a.ggressor(77~. 

Perhaps without exception, the studies quoted by 

these end other investigators of human territoriality were 
designed expressly to test the efficacy and communicative 
value of boundary ma.rkers which symbolised a property claim, 
or to test the atti tudina.l warnings displa.yed by one per
son to a.nother in connection with such a. claim. Terri toria.l 
stUdies therefore seem to offer little guidance as to how 
we might test the Sa.fe Distance with 'respect to objects, 
since we cannot usefully waTn objects to keep their distanc:e 
from us. We could of course warn experimental subjects of 
hazards which could place them in danger and observe wha.t 
they do. But would not such warnings test their suggestib
ility as much as their Safe Distance? 
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The methedelegy .of studies in interpersenal relatienships. 

Al theugh a.t present the Safe Distance is net premeted 

as relating te meetings between peeple, it weuld be sens

ible net te everleek the metheds used te recerd the experi

entia.l effects' .of interpersenal cenfrentatiens upen the in
dividua.l (78) • 

Seme .of the wa.ys in which we express' "secia.l distance" 

have been referred te earlier, e.g. by spatial pesitiening, 

leeks, gestur~s, . tenes .of veice and werd cheice, each .of 

which is a secial technique expressing s.n emetienal state. 

But whilst va.riatiens in autenemeus physielegica.l functiens, 

e.g. galvanic skin respense (GSR), have been cerrelated 

wi th changes in emetient'l.l state censequent en particular 

interactien pa.tterns between individuals (79) , it weuld se~m 
that individual differences in the respensiveness .of aute

nemeus systems limit the value .of such ebservatiens. 

Wi th regard te .object perceptien, the unrelia.bili ty 

of GSR .a.s a. mea.sure .of anxiety is mentiened by COHEN (1968) 

whe has questiened.the claim that the censtancy .of a meter

ist's GSR reflects censtancy in his experience of risk, 

tha.t GSR measures .objective ha.za.rds, and that increa.sed GSR 

indicates increased anxiety. Cehen cenceded tha.t very men

acing si tua.tiens ceuld eveke anxiety and heightened GSR, 

but he held tha.t as a rule the mere anxieus an individual 

the less need he has te respend with increa.sed physielegical 

reactien: "(the driver) dees net need to "pay" menta.lly and 

physica.lly. Only when he cannot telerate subjective mental 

stress will his ha.nds begin te sweat, his hea.rt bea.t faster, 

and his face lese its celeurll (OO). 

other metheds used te assess the emotiena.li ty of a cen

frentatien between peeple ha.ve required registra.tien of the 

ameunt .of eye-centa.ct that ta.kes place between them (ARGYLE 

1967) er .of their ga.ze directien (KENDON 1966) (81 ). But the 

spontaneity .of eye-centact can be forced, i.e. begus, as 

when .one persen wishes te deceive anether (EXLlNE et a.l., 

1961), er when simply we want .others te give us theirattent-
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ion(82). Besides, the nus.nces of eye-contact are extremely 

subtle in tha.t the eyelids are used to modify as well a·s to 

convey the message of our gaze in a way that women ha.ve used 

fans and parasols. Furthermore, the message content of eye-, 

contact is frequently modified by a.ccompanying facial grim

a.ces. With regard to the Safe Distance, it is possible 

tha.t we would be a.s likely to avert our gaze from what we 

find disturbing as we would be to sta.re, although exception

a.lly our response ~o the suddenly ala.rming event is marked 

by the "orientation reflex"'and the wa.y we focus our gaze 

on the specific cause of our a.la.rm. Wha.t captures our in

terest C8n be detected sometimes by observa.tion of our eyes 

for their pupil dil8tion (HESS 1956) (83). It is 8.1so like-

,ly tha.t eye-blink ra.te h8s been used to detect the emotion

a.li ty with which individua.ls have responded to pa.rticula.r 

circumstances but this writer found no pertinent studies • 
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1. 2~ 3 The methodology of body-image studies. 

Fisher and Cleveland (1965) commented how it hCl.d be

come a "challenging task to formula.te the ma.jor dimensions 

of the body concept that each individual evolves and to de

vise methods for measuring these dimensions,,(M}, a.nd in 

. their later work (1968) they provided a.n extensive review 

of the procedures tha.t ha.ve been used to tap such qualities 

of self-experience as anxiety often manifested in the per

ception of th; boundaries to self(85}. They discerned three 

ma.in trends in the direction of research into body-image 

pa.rameters. These trends a.re discussed below in terms of 

their relevance to possible investiga.tions of the Safe Dist

ance. The procedures described relate to four avenues of 

approa.ch: 

Trend one. 

a}. physiological reactivity. 
b). clinica.l analysis. 
c}. projective tests. 
d}. subjective evaluation. 

We begin by considering wha.t are.termed body-image 

"boundary studies" which rela.te to the idea tha.t we learn 

to demarca.te our body from its surroundings and that the 

clearness of this demarcation can have significClnt behClviour

al implications. 

a.} and b). PhysiologicCl.l rea.c ti vi ty and clinical a.ncJ.lysis. 

For example, if a. Lewinian psychologist \VS.s a.sked to test 

someone's reaction to the specific proximity of a pa.rticular 

stimulus obj ect either to find the bounda.ries of his body

ima.ge or to test his Safe Distance, we might e:l.."pect him to 

arrange procedures which would produce muscular and visceral 

"tensions" in his subject, and presuma.bly he would attempt 

to relRte the physiological"correlates of those tensions to 

to the characteristics of the stimulus object(86). In this 

~pproach he would differ from the Freudian whose enquiries 

might lead him to obta.in fa.milia.rity with his subject's 

toilet training, i.e. the Freudian might suppose a. subject's 

idea. of a Sa.fe Distance to be coloured by his emotiona.l at-
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titude to the stimulus object as determined by his infa.nt 

libido crises(87). In either ca.se, the intentions of both 

clinicians would be to measure the involuntary n8ture of 

response to fe8.rs aroused by the stimulus obj ect the prox

imi ty of which would test both the locationa,l a.nd defens

ive properties of subjective spa.ce boundaries. 

Yet as a:metfiod.'for esta.b1ishing the Sa.fe Distance 

ei ther approach would be dogged vii th problems. For although 

the Lewinian would a,ppea.r more pragms.tic in assuming a 

shorter time-scs.1e in the provenance of cause 8nd effect, 

the correlation of physio1ogica.1 and psycho1ogica.1 va.ri

ab1es is still 1a.rge1y unsolved (88). As for the Freudi8.n, 

YERNON (1969) ha.s rem8rked: " ••• it is doubtful whether, ex

cept perha.ps in children, they (the Freudian mechanisms of 

defence) can be set in action by a.rtificia.1 ca.uses such a.s 

those 8.vai1ab1e in 1abora.tory experiments ..•• ,,(89). Of course 

it is possible that individua.ls might betr8y their inner 

.. conflicts by small restless movements, and that these 

might be some index to their feelings concerning the prox

imi ty of a. fear-pr?voking stimulus obj ect in a sta.tic sit

ua.tion. But. the difficulty then is in deciding whether 

such movements are the result of postural discomfort or 
emotion8.1 unease(<}O). Furthermore, whilst YERNON (1970) 

noted tha.t "according to Freudian theory the ego is contin

u8.11y obliged to defend i tseJ,.f, even during its ordina.ry 

interaction with the environment, aga.inst the ons1a.ughts 

of the id", she suggested that th'e non-Freudian belief 

would place grea.ter significa.nce on individual persollf'.lity 

tra.i ts "such as those suggested by 'Ni tkin" (91) as more 

proba.b1e determillf'nts of the ma·nner in which we perceive(9'2). 

c).Projective tests. 

The mainstream of current experimenta.1 procedures 

concerned with defining the pa.rameters of the body-im2 ge 

dre.ws on projective tests. Some tests such as the "Dra.w

a-person test" h8ve required subjects to draw body sha.pes 

which sre then interpreted as reflecting their self-view 

in some ws.y(93), although the bulk of investigs.tion has 
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been concerned Vii th the interpreta.tion of ink-blot responses 

prepa.red a.ccording to Rorschach or Hol tzman protocols. As 

for using paper-B.nd-pencil tests for establishing a person's 

Sa.fe Distance it is perh"ps sufficient to quote. COHEN and 

CHRISTENSEN (1970): 
••• the numerous ().ttempts to devise paper-and
pencil 'tests' or questionaires a.s mes.sures of 
risk-ts.king ••••• seem totsJ.ly devoid of sny va.lid
i ty. It h8 s yet to be shown th8.t the replies that 
people give to written questions bears any relst
ion to risk-tsking as independently measured. (94) 

Interest in the body-image boundary derives from the 

finding that there are individual differences in the experi

ence of its clarity and firmness. It is held that differ

ences i:t the permea.bili ty of our boundaries a.s well as in 

their sharpness of a.rticuls.tion to us reflect the ws.y we 

view our vulnerability to both internal snd external experi

ences. 

The Sa.fe Distance ha.s been oonsidered as a. threshold; 

Fisher and Cleveland have made similar observations with 

regard to the body-ims.ge bounda.ry: 

The idea presents itself th8.t the body-im8ge 
bound8.ry corresponds in some wsys to a. soreen 
on whiCh is proj ected the indi vidus.l' s ba.sic 
feelings s.bout his sa.fet;:; in the world. It is 
the screen which he interposes between himself 
and outer situations snd which he C8.n carry with 
~ at all times. (95) (Emph".sis added) 

In the widely sdopted interpretative procedures initiated 

by these authors, the guslities of a subject's body-im"ge 

bound".ry a·re projected by the eX';)erimenter from the nature 

of the subject's res'Oonsc to ink-blots which 8re nrcsented 

to him as stimuli and which he describes in terms of the 

forms the blots resembles for him. 

The procedure is essentially a. measure to ta.p the 

personality characteristics of the subject, 8nd as such it 

is a. qualitative rs.ther th::m a. quantitative measure. Thus 

we might expect people with certsin identified person8lity 

trsi ts to hElVe a greater or lesserdemsnd for space to sc

commodate their body-image thsn others without those trn.i ts. 



1.2(1.2.3) SURVEY: ~mTHODOLOGY 
57 

Fisher and Cleveland distinguish the properties of the 

body-image bOUIldary in terms of "firmness" a.nd "weakness". 

And they consider that people evidencing firm bounda.ries, 

i.e. who have boundaries resistant to penetration, gener

ally show capa.bility for independent thought and a.ction, 

whereas those with wea.k bOUIldaries tend to be people who 

are ea.sily influenced and who look to others for direct

ion. But they make many more distinctions. 

They evaluate the rela.ti ve firmness or weakness of 

a. subject's body-image boundary in'terms of his "barrier 

score" and his "penetra.tion score". ('36) 

A ba.rrier score is compiled from the number of res

ponses obtained in the descriptions provided by a subject 

which empha.sise 'protective or encapsulating properties ob

served in the imagery of the ink blot. Examples a.re ref

erences to clothing, anima.ls with armoured or UIlusua.l 

skins, and to certain landsca.pe features. 

A penetration score is ba.sed on the number of refer

ences which emphasise the penetration, disruption, or 

wea.ring away of the outer surface of things. Examples in

clude rotting wood, body openings, a.nd such objects as 

have the candyfloss surface of clouds. 

Fisher and Cleveland cite extensive corroba.tory 

evidence that their categorisation of boundary definite

ness in terms of firm or weak ba.rrier response is linked 

to many a.spects of human behaviour in health and sickness. 

But a serious criticism of the validity of tests which re

quire subjects to imagine forms in ink blots is that the 

nature of the subj ect' s response may be a function of his 

cogni tive style of thinking rather than - in this ca.se -

his sense of vulnerability. That is to sa.y there is evid

ence (BARTLETT 1932) that some people tend to think in 

visual terms whereas others tend to verbalise their thoughts. 

There a.re other differences in cogni ti ve style which could 
be equa.lly influentia.l (97) • 

13artlett provided ma.teria.l for this objection when 
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he found that "visualisers" produced ch8.ra.cteristica.lly 

different responses from "verb8.1isers" in the task of im

aging ink-blots. In compa.ring the nature of these differ

ences it was .observed tha.t verbalisers had slower reaction 

times a.nd tha.t they a.dopted a. problem-solving attitude of 

"rummaging" for images exactly congruent to the blots, and 

tha.t their responses were more abstra.ct, more impersonal, 

and lackine; in both discrimination and sensitivity. 

Whilst there is no implied correspondence made here 

between B8rtlett's'typology and that of the authors mention

ed, it is interesting to compare how the latter ha.ve a.ssoc

ia.ted firm boundaries with the "go-getter" admired in a 

business society, with rea.li ty-coping behll.viour, and with 

intern1l1 strengths they see as Ifl.cking in the wea.k barrier 

individual whom they propose a.s typicfl.lly seeking guidance 

from others, as seeking stability in a. clearly defined soc

ia.l structure, and who is seen to tend to a.bstra.ctions and 

to be less considera.te of another's needs. 

In denoting which personality tra.i ts they find con

sistent with a specific "ba.rrier score", the autllors recog

nise tha.t most of us hElve neither wholly firm nor wholly 

well.k body-imfl.ge bounda.ries "per se", but that we frequent

ly adjust the permeability of our bounda.ry to suit the cir

cumstances of the moment. Yet they consider that the 

ba.rrier score provides fin accura.te index to our enduring 

propensities regarding the wa.y we view ours elf as vulner

able to life's experiences: " ••• the barrier score (h8.s 

proven) Ifl.rgely a measure of persistent a.tti tudes rather 

th8n of short-term variations in state". But since our 

atti tudes would seem subj ect to tile influence of such va.ri

abIes as our cllanging moods, one must question the prog

nostic value of the barrier score unless there is support

ing evidence from longitudinal studies (i.e. from tests of 

the same person over time). HOl'lever, tile ba.rrier score 

migllt be predictive of behavioural response where action or 

no action ha.s foreseen and drastic long-term consequences. 
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l3y contrast, Fisher and Cleveland consider the Itpenet

ra..tion score lt to be sensitive to immedia.te si tua.tiona.l con

di tions involving boundary percept experiences a.l though: 

It ••• this differentia.tion •••• • is tentative ••••• and awaits 

confirmation. 1t(~8) One cannot but fail to observe tha.t 

the Safe Distance and the "penetra.tion score" appea.r to be 

measures tha.t tap the same persona.li ty spring. 

Trend two. 

d). Subjective evaluation., 

,The second trend of interest discernible in the liter

ature concerned I'li th deriving mea.sures of the body-ima.ge 

boundary rela.tes to .our imaginal body size. 

Exa.mpIes were given ea.rlier of how we tend to experi

ence body feelings and mood in terms of our body size such . ' 
that a change in their state could be accompanied b;r im-

pressions tha.t we have grown larger or smaller. There ha.s 

therefore been interest in our imaginal body size in dif

ferent spa.tial settings. 

For example, WAPNER & WERNER (1965) ha.ve described 

how subjects have been s.sked to estimate the size of their 

body parts and how discrepancies between their actua.l size 

a.nd reported size could be associa.ted with the presence or 

a.bsence of a.djacent physica.l features in the test site. 

They have shown that the length of an arm or the width of 

the head has been over-estima.ted in unconfined spa.ce; and 

how when pointing to an object the limb used ha.s been per

ceived a.s longer than its counterpsrt but when touched it 

has been perceived as shorter than the untouched counter-
part(~9). . 

Simple apparatus for determining imagina.l body stature 
and body width has been described by DILLON (1962) (lOO) • 

Trend three. 

A third line of resea.rch has explored the developmental 

effects of social interaction upon the pa.rameters of the 

body-ima.ge. How we see ourselves as well as how we believe 
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others see us can shape the way we behave (GOFFl'HAN 1966; 
BANTON 1965) (101). The expls.nations of human behaviour mad a' 

accessible through examina.tion of the characteristics of 

the body-image hs.ve therefore enlarged the more generaL 
field of personality studies. 
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Prelimina,ry considera,tions. 

Concerning the nature of the 
Safe Distance it emerges from the preceding discussion that.' 

it is a value judgement made by individua,ls who are appre
hensive about their personal safety. There are several 
stages to the process of making a Safe Distance judgement. 

It requires the discernment of perceived threat to the self, 

a comparison of the threat circumstances with dlsired circum

stances, a judgement based on expectations of where safety 

lies, a decision on whether to takecountermea.sures, the 

talcing of risk and the possibility of incurring ha.zard. Each 

component of the process permits the individual to make his 

unique interpretation,' and because of this certain object

ions can be ra.ised a,gainst attempts to quantify Sa.fe Dist
ance jUdgements. 

First, it may be argued tha. t valUe j1ldgements l:..ave 

ordinal values and therefore cannot be added. Thus we can 

only experience greater or lesser a,mounts of the quality 

to which a' judgement refers but we cannot specify by what 
amount a change has occurred in that quality. Attempts, to 
do so would be on a par with quantifying bee.uty in terms of 
milli-Helens - the a.mount of beauty required to la.unch one 

ship. Nevertheless, with regard to the Safe Distance it i's 
possible to mea,sure the extent of changes in ostensive be

haviour (that which can be pointed to) a.rising from repeated 
encounters with a specific situation 1'1,1 though we may not 

know why an individual's actions should have a pa.rticular 

magni tude of expression. A further objection a,rises from the 

nature of individual differences. Thus it could be asserted 
that the sa,fety of di!'ferent individuals cannot be compared 
objectively since comparisons are essentially those of val

ue jUdgements. What is safe is a. personal opinion which need 

not be shared by other people. The effect of this would be 

to abort the purpose of any comparisun since conditions of 

. safety are a norma ti ve study concerned \Vi th standards for, 
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action, i. e. they are prescriptive. I,lore damaging is the 

charge that value judgements obta.ined in the short-term 
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are not necessa.rily those obtaining on later occasions. 

However, it can be counter-claimed tha.t Safe Distance judge
ments are unlike many va.lue judgements in that faulty judge

ments may be attended by physica.l consequences'. Judgements 

of safety are therefore bounded in the direction that mat

ters. Moreover, they are so bounded for all individua.ls, 

and thus it is a. matter of interest to establish the level 

of recognition that is given to this. It may be found that 
the magnitude of Safe Distance jUdgements is unrelated to 

the physica.l proportions of the individual, to the colour 
of his eyes, or his liking for ~ish and chips, but this does 
not ma.tter. Prescriptive sta.ndards of sa.fety are usually 

framed to include all those who are likely to encounter a 

situation of hazard. The nature of individua.l differences 
has no pertinence except in establishing the range ef judge

ments. As. for the fact that va.lue judgements are suscept
ible to developmental changes in the individual it could 

be claimed that this is merely a matter of selecting repre

sentative subjects from appropriate age, sex, and experi

ential categories. 

All kinds of environmenta.l factors can initiate the 

need to make Safe Distance judgements, for what we view as 

a threat to our safety is influenced by our accumula.ted ex
perience operating upon and'modified by our current motiv

ational, emotional, and cognitive states. But essentially 

varia.tions in body-environmental relationships which are 
seen to possess possibilities harmf,ul to the self are gua.rd

ed aga.inst. Our guard ha.s va.rious lines of defence. We can, 

of course, take care what we do so that our exposure to the 

more extreme forms of hazard is limited to accidental expos
ure. nut apa.rt from this, Safe Distance judgements would 

seem to be mostJ.y spontaneous to the immedia .. te situation, 
and they would a.ppear to he.ve the character of discriminat

ing the self more sharply from its environmental setting. 
This factor suggests th8.t the Safe Distance is a boundary 
condi tion testable as a. psycho-physical threshold. 
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. The line of inquiry. 

Perha.ps the most reli8.ble evidence 

of a boundary condition to that human behaviour which is 

inherently va.riable ·is. a; 'constancy in operation •. 
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VERNON (1970) has described how from the basis of our 
everyday jUdgements of the apparent sizes and distances of 

natural objects we build up strong probabilities as to 

their expected fea.tures, a.nd how these greatly influence 

the particula.r cues we select at any time for perception 
and judgement. She noted that this was especially so in 

judgements of dista.nce(102). Among those expected fea.tures 

is possibly the potential for b.arm possessed by the natur

al object; a.nd there seems no reason why the familiar arte

facts of Man should not also prqmote the same procesa. 

It was said above that the forming of a Safe Dist

ance judgement appea.rs to be characterised by a sha.rpen· 

differenti8,tion of the self from the not-self tha.n ma.y ord

ina.rHy obtain, and it will have been noticed (1.2.3) that 

much the same condition has been found to apply in the dis

cernment of the body-ima.ge boundary. It needs to be stated 

now that the Sa.fe Distance is regarded as 8.' function of 

the body-image (d. 3.0), but it is not the mental projection of 

the body surface for this is the manifestation of the body

image, the Safe Dista.nce is the protective threshold which 
mostly surrounds the body-im8.ge. The distinction h8.S sig
nifica.nce which extends to the ma.nner in which ea.ch might 

be appropriately tested. Thus. the body-ima.ge boundary ha.s 
been tested for its permeability since this property is 
assumed to chara.cterise an individual's ego-identity (how 

he sees himself a.s vulnera.ble to life's experiences), and 
it has also been tested a.s to its locationa.l properties in 

terms of ima.ginal body size. Our intention has been simply 

to test the locati~nal properties of the Safe Distance 

and no claim is ma.de that individua.l differences might re

flcct particular persona.lHy tra.i ts. Furthermore, although 

the Sa.fe Distance and the body-image are both subjective 
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assessments of self-experience, their measurement is open 

to several procedures. First, we could ask the observer 

to report the subjective magnitude of the variable under 

study. This is the procedure for obtaining imaginal body 

size. Second are inferential. procedures. The permeability 

of the body-ima.ge is a.scertained by the experimenter infer

ring that quality from his, subject's descriptions of ink

blots. Al terna.tively, we could assume a model' linking 

the "a.ria.ble under study with observable behaviour and use 

the model to ca.lculate the variable. This latter course 
was adopted. 

In planning the experiment. the view was taken that 

the defence of emotional space "ould be ·tested by observ
ation of our approa.ch Rnd avoidance behaviour, such that 
when persons approa.ch an object which has known and obvious 

harm potential then the ma.gni tude of their avoidance detour 
is a register of the emotiona.1Hy of the stimulus object. 

But another wa.y, we steer clear of objects that might harm 

us, and from the coni'igura.tion of the detour we could ca.l
culate the Safe Distance judgement. The experimental design 

took the form of requiring a moving observer to negotiate 

stationary obstacles of va.rious sizes presented a.long a' 

corridor at various intervals from the point of departure. 

GIBSON (1950) mentioned how Lewin ini tia.ted enquir

ies into the processes of orientated locomotion in the 

1930's, and how through his interest in using locomotion 
as an analogy for higher forms of behaviour Lewin lost the 
opportuni ty to examine th'3 literal process experimentally. 
Gibson believed that much could learnt by simply observing 
·how people reached their destination where this was a vis
ible goa.l: (tO~) 

••• (beca.use) locomotion of this sort (walking) 
-Ls oriented directly towards the goal. The body 
movement is a function of optica.l stimulo.tion which 

yieldf; the perception of a visual world with the 
goa.l object in it. Body movement is modified 
only by the necessity of avoiding obsta.cles, or 
directing the movement into the field of safe 
travel. 
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2.0 TERRITORIALITY: THE ACQUISITION, USE AND DEFENCE 
OF SPACE BY ANIMALS AND MAN 

Tw<Y related aspect of 8nim8.1 behaviour are discussed 
in this Section, na.mely the physical end socie.l dimensions 
of an animal's living space. Empha.sis is given to the sim
ilarities which exist between enima.ls end men in their dem
a.rcation of space, and comment is made on the social pro .. 
cedures each a.dopt to enable them to live in tolerable 
harmony with their fellows. The chare.cteristics of animal 
systems of land tenure and its associated phenomena' a.re 
known to students of anima.l behaviour as .. terri torie.li ty .. ·• 
The discussion includes reference to analogous humen behav
ioural systems where these a.ppear to serve an equiva.lent 

~ function .. · 

2.0.1 Definitions. 

A law of surviva.l. The old saying that "possession is 
nine points of the law" ha.s a. Darwinian truth if nothing 
else, since for many species the possession of territory is 
a law of survival. TERRITORY provides the resources which 
fulfil their biological need for food, shelter, and breed
ing ground: " and TERRITORIALITY is the term applied to the 
wide variety of beha.vioural system,13 these species display 
in relation to their territory, ·to the space they annexe 
for their activities, and to the intruders upon that space. 
In his classic review, CARPENTER (1958) reme.rked that: 

It would seem advanta.geous to view territoriality 
prima.rily as a behavioural system whiCh is express
ed in a spatial-temporal frame of reference. The 
organismic mechanisms, the drives and incentives 
or motives, and the sensory-response and learning 
processes are all different aspects of the behav
ioral systems of territoriality. These are expres
sed with reference to loci in space, and to the 
topography of habitat a.reas. Behavioral systems 
change over periods of time. Those which constit
ute terri toriali ty in enimals a.re so complex, and 
'involve so many ada.ptive and even non-8.da.ptive 
mechanisms, that they defy adequate description by 
condensed definitions. (104) 
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The territory of non-human species has been briefly 
'if somewhat loosely defined as "any defended area"', or 
in mammal societies, as "any area of such familiarity 

. that an animal feels sa.fe from attack" (105) ; and terri
toriality expresses both the drive of an animal to obtain 
a living space which promises life support, and the urge 
to defend it aga.inst conspecifics and sometimes against 
members of other species. 

Zoologists have given the term "territory" a tech
nical meaning which is partly conveyed by our idea of an 
animal's home or lair. The vernacular use of the word 
"territory" as in."British territory" is more closely 
conveyed in zoology by the phrase "the home range" of 
the animal, Le. the area which provides its SUbsistence 
and which it may share with others of its kind as well 

. as members of different species. Large grazing animals 
such as the gorilla and elephant have home ranges with
out necessa.rily possessing territories, but any portion 
of the home range which an animal defends is referred to 
as that creature's territory. (106) 

In writing about territory, authors sometimes use the 
word in a general sense when the facts under discussion 
apply equally to "territory" and the "home range", and 
this is probably becaus.e for some species the home ra.nge 
is also known as the animal's "food territory"; but it is 
also because "territory" is the generic term whilst "the 
home range" is merely a specific term within the genus 
"territory". Moreover, the. terms "territory" and "terri
toriality" are frequently used interchangeably, the 
writer's use of one term automatically implying the pres
ence of the cha.racteristics of the other. 
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Pre- and post-Howard. The earliest record of space owner
ship by animals is a widely quoted reference in the lit
erature to Aristotle's observation (4th century B.C)that 
"eagles cannot allow other eagles to quarter themselves 
in close neighbourhood". Yet although by 1868 Altum had 
foreshadowed modern interest, the study of territory was 
still an esoteric pursuit a.t the turn of this century. 
Today, territory as a· concept "underlies all presentat
ion and development in modern ethological papers".(lOi) 

The study of bird behaviour has long fascinated 11im 
partly because he envied their power of flight, but per
haps also because for him they symbolised an unfettered 
freedom of movement which birds do not really possess. 
It is therefore hardly surprising that early studies of 
territoriality are predominantly concerned with the be
haviour of birds. Many writers take as the watershed 
of the modern study of territory the appearance of 
Eliot Roward's "Territory in Bird Life" in 1920. Roward 
may not have been the first to study territory in birds, 
but he "rang the bell that called the wits together" by 
focussing .attention on an unappreciated aspect of anima.l 
behaviour which was later found to underpin much of what 
animals do. In their foreword to the 1948 edition (1964 
printing) of Roward's book, Julian Huxley and James 
Fisher pay tribute to his. contribution to ethology and 
themselves provide a summary and selective bibliography 
of the progress of territorial stUdies of birds from the 
time of Aristotle. Carpenter has traced a similar hist
ory dating from Willugby's reference to the nightingale's 
"friehold" in 1678. The study of territoriality in mam
mals according to Carpenter probably began about forty 
years ago. The exploration of territoriality in individ
u8.l· Man has an even shorter history, although terri torial
i ty in Man as a species in a' general! sense is the sub
stance of history •. 
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Terri torial beha.viour has been ascribed with many 
functions some of which have yet to be proved. Ca.rpenter, 
for instance, collated thirty-two separate functions 
from published studies; whilst HINDE (1956) has produced 
a more manageable groupingof ten. OOe) The perpetuation 
of animal aggression in connection with the dominance of 
space demonstrates the biological advRntage that terri
torial behaviour.- must confer; and among the advantages 
claimed f'or territory-holding have been the regulation 
of' population densities, the protection of food supplies, 
protection from predation, selective breeding, and the 
reduction of disease. 

2.1.1 ~he dispersion theory. 

Terri tory and the optimisation of popula.tion size. Not 
all species share the same putative advantages from ter
ri torial behaviour. In rEHJent years much interest has 
been aroused by the proposal of WYNNE-EDWARDS (1962) 
that intraspecific hostility associated with territory 
is primarily a dispersive mechanism which adjusts popul
ation sizes to the available resources. Case studies 
are quoted in the literature when this mechanism was 
evidently inoperative, whilst criticism is also levelled 
that hostility between conspecifics can occur apart 
from quarrels over tangible property.' Another view 
gives greater importance to the social mix of a population 
and to its environmental circumstances as the prime 
determinants of population dynamics. Nevertheless, the 
argument that territorial behaviour is a. natural regul
ator and distributor of populatio.n densities is force-
ful since it would appea.r to have the support of over
whelming evidence from field studies. (109) 

2.1.2 The dispersive effect of territory. 

In captivity. HEDIGER (1955) has described how even 
captive animals will set aside special areas for eating, 
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sleeping, defecation (some species), look-out, pla.y and 
sun-bathing. Indeed, the mature animal that did not 
attempt to organise its surroundings in this way might 
be suspected of illness as we should be. (110) Capti vi ty 
for an anima.l is perhaps not always the burden commonly' 
supposed, for there are factors (Sect.2.4) which tend 
to prevent it from pushing out its territorial boundarie3. 
In the wild or ca.pti ve sta.te the anima.l will swop its 
territory for a better endowed area if it can do so, but 
generally such opportunities are few.(III) 

In freedom. If it has enough to eat and feels safe in 
its surroundings the animal has little incentive to for
age fUl'ther afield tha.n is necessa.ry; nor can it make 
extravagant claims on the a.vailahle resources since 
abundance has the effect of reducing the size of individ
ual property holdings. This is because territories have 
an homeostatic, or self-regulating, effect on many if 
not all population densities quite contrary to that of 
the human condition. The richer the resources, the more 
encouragement is there for the animal to breed - unlike 
man, animals do not breed to provide economic security 
in their old age; the po?rer the resources the wider 
must an animal search for them. 

The possession of,territory therefore provides select
ive advantage to the species as suoh and to its individ
ual members, for not only does it usually disperse 
populations in rela.tion to food supplies, but through the 
crea.tion of conditions whereby the less fit or forceful 
individuals have reduced opportunity to feed, breed, or 
survive predators, territory acts as a filter in the 
genetic stream. 

More subtly , territory, according to Wynne-Edwards (112 ) 

is an evolved system whereby competition between conspec
ifics for l.imi teli resources is replaced by "conventional 
competition" for the space which contains those resources. 
The value of this substitution is that the conventions, 
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or inhibitory checks, which govern compE·ti tive striving 
for space effectively reduce aggression between conspec
ifics to a ritual series of threats and counter-threats. 
Animals may kill their own kind in these encounters when 
their bluff is called, but for this to happen demands 

. unusual circumstances (Sect. 2.5.2). 
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Nomadism among most species of land creatures, 
ethologists have observed, is very rare, for once an 
animal has an established address it normally sta.ys there 
or returns to it at the same season throughout its life. 

Size of territories. The size of an animal's claim to 
property is determined by its habits and powers of move
ment. NICE (1941) found that among birds the size of 
territory generally increased with the number offunct
ions (e. g. feeding, nesting, mating) that it subserved. (113) 
As a rule, a' .large animal has a bigger home range than 
an animal of sma.ller species, and size for size predators 
need bigger ranges than the herbivores on whom they prey. 
The home range of a large animal or predator can there
fore. encompass those of severa.l smaller species which 
in their turn like Swift's fleas encompass even smaller 
species.(114) . 

The boundaries of territories. Wynne-Edwards illustrated 
four main types of land tenure on which territories are 
held by a diagram on which Figure (10) is based; Figures 
QO. a, b, c) refer to land crea.tures; Figure (10. d) repres
ents a group of islands inhabited by sea-birds. The 
diagrams have no dimensional significance. 

It should be noticed first that a distinction can 
be made between species (ID.a, b) which lead solitary lives 
(except when breeding or rea.ring young) and species (10. c, 
d) which live in social groups. Secondly, a home range 
can be held exclusively by an individual (lO.a) or a 
social group (10. c), or it may extensively overla.p the 
ranges of other individuals (10. b) or socia.l groups (10. d) • 
These divisions, emphasised Wynne-Edwards, are flexible, 
as one type of organisa.tion may give way to another accord
ing to the season or for other rea.sons. 

Creatures which maintain exclusive title to type 
(IO.a) properties are said to possess "food territories" 
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(After V.C.Wynne-Edwards (1962). Animal Dispersion 
in relation to Social Behaviour.) 
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since they a.re centered on a home base which is normally 

defended. Figure (10. b) illustra.tes how solitary members 

of a species sh8.re access to overla.pping home r8nges pro

vided they are recognised property owners in the neighbour-

hood. The equiva.lenct ranges for greg8.rious species (IO.c 

and 10. d) have the sa.me ba.sic configuration as types (lO.a 

andIO.b) except tha.t the former are held in common with 

other conspecifics belonging to thecommunity(I\S). 

" 
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2.2.1 The location ana.lysis of hum8.n settlements. 

Various theoretica.l models ha.ve been devised by geo

gr8.phers, eco~omists, 8.nd other social scientists to explain 

the forces which sh8.pe the boundaries of hum8n settlements. 

The litEl'I'ature is worth reference for the pertinence it 

could have to the manner in which the individu8l - the 

Robinson Crusoe - sha.pes his spatial: boundaries. Reference: 

wa.s maq.e to HAGGETT (1965) and ISARD (1956). It is beyond 

the scope of this discussion to enter description let a.lone 

cri ticism of the' economic postulates and assumptions which 

are the bedrock of the theories mentioned, they are referred 

to simply for their import8.nce in the development of locat

ional theory, their interest, a.nd for record purposes. 

The shape of human territories. 

The earliest attempt to dev-
" elop a theory of location has been accredited to von Thunen 

(1826), and from his work has derived the concept of "ring" 
" development. Thunen's model is that for an isola.ted agricul-

tural settlement set in a uniform plain ha.ving uniform fert

ility and production possibilities •. At the centre of the 

pla.in is a settlement possessing potential tra.nsport fa.cil-

i ties the utilisa.tion of which would have equal cost in all 

directions. Production arranges itself a.round the settlement 

in rings a.ccording to the transport costs of the product in 

question. 

In our own times, grea.t interest was aroused by the 
" gener8.1 theory of location proposed by Losch (1944). In com-

" mon with other theorists, Losch's essential ta.sk was to find 

me8ns of defining the boundaries of the market area for the 
" goods and services a. community provides •. Losch is remembered 

for his adherence to the hexagon a,s the ideal form of market 

arca. The a.rgument for the hexa.gonal form is that should we 

first suppose a. single producer's a.rea. of influence to be 
" chara.cterised by a Thunian ring, then the introduction of a 

competitor causes contraction a.t some point where both rings 

overlap. Thus with many producers in competition a net of 

hexagon8.1 market forms will completely cover 8ny a.rea under 

consideration wherea,s circula.r ones would leave empty corners. 
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Of all the regular polygons (square, triangle, and hexa

gon) by which a given area can be, subdivided without re

mainder, the hexagon deviates least from the circle and so 

minimises transport costs and incidenta,lly mt:'-ximises con

sumer demand within that area. It is interesting to note 

how in Wynne-Edwards' diagra.m (FIG.loa) he ha.s illustrated 

the territory holding of solitary exclusive creatures as 
" forming a typica,l honeycomb Loschian network. All the ssme, 

it is well to realise that the postula.ted hexagon refers 

to the boundary characteristics of interacting tendencies 

and not necessa.rily to topological features associated 

with those tendencies. We should n<;>t expect to see regular 

hexagona.l territories on the ea.rth's surface. In human 

affairs, Haggett noted, this morphological chara.cteristic 

is rela.ted more to "population space" and "income space" 
. (1\6) . 

rather than to sha.pe on the ground ;' that is to say, the 

cartogra.phical representation of properties in proportion. 

to their occurrence a.s for example in the representation 

of London's population a.s occupying a quarter of the land 

surfa.ce of Engl:md. Fina.lly, in our own search for the 

. boundary characteristics of subjective space in which we 

have referred to intersecting valence gradients, it is of 

interest to note that one of the ma.jor criticisms of 
" . Losch's bounda.ry concepts noted by Isard is that " ••• a con-

ception of a continuous field of price gradients would be 
much superior,,(1I7). 

Regulari ties in humsn s'Ps.cinp,. 
Isard has also referred to 

the search for significant regula.ri ties in the distances 

between settlements and in their spatial' patterning. There 

is a. rank-size rule (r.pq ,,; K) where (q) and (K) are con

stants for the given group of cities, (r) is the rank of 

a pa.rticular city in popula.tion, a.nd (p) its popula.tion, 

which when applied to the da.ta for populs.tion growth in 

major Americsn cities has ha.d linea.r distribution in Log

log form (log r = -q log P + C). Work of importa.nce in this 

area is attributed to G.K.Zipf (1949)"Human behtwiour and 

the principle of lea.st effort". 
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As a. final note, we can m8.rk the perva,siveness of 

the idea of force fields in connection with the distribut

ion of human activities. Thus Isard has recounted the 

hypothesis of J.Q.Stewart concerning demographic gravitat

ion. and whose work would seem to be well received: 

"Stewart 8.dvances the thesis: (1) th8.t the ~

gI'8.'Ohic (gravi tations.l) force F of a.ttra.ction 

between two groups NI and N2 avers,ge Americans 

sepa.ra.ted by ! distance is given by F = NlN:(r2 , 

where!. a.cts along the line joining the two groups; 

(2) that accordingly their demoll:r8.phic energy by 

virtue of this force field is given by E = GNlN;/r, 

where £t is a constant; 

(3) that the 'Ootenti8.1 which the group of NI in

dividuals produces at the point where the second 

is located is given by V2 = GN1/r; 

and (4) that the potenti8.1 a,t any noint produced 

by the entire popu18tion of any given terrain is' 

given by V =fl/r D dS,where D is the density of 

population over the infinitesimal element·of a.rea: 

dS, the integration being extended to a.ll areas 

where D is not zeI"O'. The potential at 8ny point, 

8.ccording to Stewart, m8.y also be t8ken [l.S an in

verted measure of the proximity of the point to 

people in general." 

Using these formulations, stews.rt has computed equipotent

ial contour. lines for the United States ens.bling the de>duct

ion of vs.rious log-log linear associations between potenti8l 

and economic development in different forms. 
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The sight of an animal patrolling or "working" its 

territory itself gives warning that a property has been 

taken, while,an a.nimal's aggressive a.pproach towards an in

truder can ihdica.te that its territorial bounda.ries have 

been overstepped. But in an owner's absence or conceal

ment other wa.ys of communica.ting its claim to property a.re 

needed. Animals therefore employ boundary markers which 

are meant to be heard, smelt, or seen by potential rivals. 

2.3.1 . Animal boundaries. 

Aural boundaries. It seems agreed by ornithologists that 

ma.le bird-song acts a.s an intended wa.rning to conspecifics 

that the owner of a. territory is. in residence. Ma.le lions 

reveal their presence to their brethren by frequent roa.ring •. 

Whether animals consciously choose a reverberant space to 

amplify their cla.ims is not known, but barking dogs a..ppear 

to enjoy their discovery of them. 

Visua.l-olfa.ctory boundaries. Marking is essentially a ma.le 

prerogative among animals a.l though bi-sexual ma.rking ha.s 

been known. Many mamma.l species are equipped with scent 

glands which transfer the distinctive odour of an animal 

to the terra.in it crosses, and it is lucky for them that 

their predators usually ha.ve a stronger scent. Some animals 

are so equipped tha.t they can blaze their claims by depos

iting a. quantity of their scent mixed with urine. The 

pungency of the tom-ca.t' s odour and the frequency of the 

dog's irriga.tory proclivities are well-known(IIS), But it 

is not implied that every marking of this kind by anima.ls 

is a claim to ownership, for urination also has the socia.l 

function of a.. news-letter informing the interested of the 

anima..l's age, sexua.l condition, and.time of visit. 

Creatures high on the evolutionary ladder tend to 

make less use of "loca.lised" urination and defecation as 

ma.rkers a.s their ability to communicate become more voca.l

ised. Apes and monkeys can rarely be "house-trained,,(II'9). 
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Hediger (1962) reported that sick animals with localised 

ha.bi ts of urination and defeca.tion will even drag them

selves to their custom8.ry places for eV8.cuation. He remark'
ed, significl;mtly: " ••• here ag8in the inner physiological 

organisation (of the anima.l) is topogra.phically reflected 

founda.tion plan of the territory in the organisa.tion or 

••••• (and) a territory mm, in a. certain sense, be consid

of the organism over and above the ered the projection 
body proper". (1'2.0) 

Visua.l-utilitarian boundaries. Many species mark their 

bounda.ries more permanently thElll by urination. For example, 

all la.rge and small cats (Felidae) and the grizzly bea.r 

are kn('wn to use "scra.tch-posts" to hone their front claws 

and these posts notify their presence in the area.' 

Whether the incised m8.rks on the animal's scratch-post 
serve yet another function analogous to that of Man's 
posted \Va.mings which procl ".im the severity of the fines 

or physical punishment upon those who would disturb his 
property is not known. (12.1) 
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2.3.2 Hum8n bounda.ri es. 

There is ample evidence of human terri toria.li ty to 

be seen in na.tiona.l boundaries and in the history of war. 

But we sha.l1 only consider how the individua.l' attempts to 

carve his foothold on particular a.reas of space. 

As individuals we too' use aural, visual, and olfact

ory ma.rkers to define the boundaries of our territory, a1-

though our repertoire of means is much larger than those 
available to animals through our ability to use and under

sta.nd imagery. The employment of'imagery requires the ab
ili ty to reason and it is debatable whether animals possess' 
this power in more than rudimentary form. S'ome animal 
bounda.ry ma.rkers such as scratch posts might be interpreted 

as indicating an animal use of imagery but such a view is 
perha.ps anthropomorphic. Can we ever know 8.n anima.l's thought 

processes? 

As regards ourselves, besides speech hum8n 8uditory 

signa.ls include warnings conveyed by throat-cle8.ring noises, 

whistling, and - in western societies - by the hiss of sharp
ly indrawn breath. A curious feature of the human whistle 

and the hiss is that either may be used to create "white 
noise" in order to hide our activities or their location. 
We 81so use certain sounds of body movement, e.g. footsteps, 
and the noises caused by our displacement of objects to pro
claim our tenancy of space. Sometimes we8.mplify our capac

ity to create warning noises by use of artefacts, e.g. the 

siren or the car horn. 

We, too, ma.ke use of olfactory signals. Smell stim
Ulates what is probably the most primitive pa.rt of the emot

ional areas in the sub-cortical brain, and olfa.ctory memory 
is acutely evocative. Yet whilst we ha.ve la.rgely lost our 

olfa.ctory acuity the remnants we possess still. allol'l odours 

to have human sign-values. Not only do they advertise our 

emotional and physiologics.l states, but they can embody 

human aspira.tion for status (given by the smelJJ. of newness) , 
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for sexual a.ttraction (via a.stringents and perfumes), and 

our control over the atmospheric mix in our immediate 

neighbourhood (a.ir-fresheners). Domestic disputes over 

"fug" exempl·ified in smoke-filled rooms 8.nd perfumed boud

oirs are perh8ps rooted in the veiled cha.llenge they a.re 

seen to present to the sha.red use of space. 

Human visu8l markers ca.n be utilitarian. or symbolic 

or they may serve both functions. The pra.ctical value of 

fences, walls, and the like, is plain enough to the prop

ertied and unpropertied. They exclude and contain; a notor

ious instance is the Berlin Wall. 

But the effectiveness of symbolic ma.rkers may depend 

on whether they are backed. by pa.tent or implied pena.l ties 

upon thosc who ignore them. moreover, the mea.ning of the 

visua.l marker must be readily understood as representing 

a. terri torial cla.im. Thus the tempora.ry tenancy of public, 

i.e. commmunally-owned, space can be hard to maintain in 

the claimant t s a.bsence unless he has deposited ma.rkers 

which in themselves h8ve intrinsic worth. The ma.rkers 

must signify to others that they have not been a.bandoned. (122) 

Without discounting the value of boundary markers, 

the cla.im to terri toria.l rights is even more clearly ex

pressed in the vocal and physical protest of" those threat

ened with the loss of their cl:;l.ims; faced l'Ii th this pos

sibility animals and men act in much the same way. 
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Fights between animals of different species are 
not frequent outside the predator-prey relationship, 

SI 

but when they occur it may be the result of misidentific
ation when by chanc'e an animal presents some sign inter
preted within the vocabulary of another species as an 
attack signal. Interspecific fighting can also occur 
when an animal bullies another of lower biological rank 
(2.5.3). Interspecies competition for nest sites may 
result in attacks on another species as the Sparrow has 
been observed to attack Martins and Bluebirds (COLLIAS 
1944). (I'Z.?) But though animals (and men) generally 
do not a,ppear to mind a creature of another species 
wandering onto their property provided it poses no threat 
to them or to what they own, the intrusion of a stranger 
of the same species is almost invariably cause for in
quiry. Territorial animals show both attachment to a 
site and hostility to conspecifics usually of the same 
sex. Either tendency can occur without the other 
(TINBERGEN 1957). (12.4) The concern here is with the 
more familiar joint presence of these tendencies. 

2.4.1 Fighting between conspecifics. 

Inhibitory checks. Among animals, the intrusion of a 
stranger of the same species is cause for alarm. Such 
concern iD not rema,rka,ble for in sharing its needs and 
appetites a conspecific is a direct competitor for the 
resources they both seek. Having acquired the means of 
survival an animal might well be reluctant to share or 
surrender them if only upon'the prinCiple of "first come, 
first served", but it would clearly jeopardise the 
future of a species if a qua.rrel between conspecifics 
led to the inevitable serious injury or death of either 
of them. Natural selection has ensu:..~ed that this rarely 
happens for within g, species heredi ta,ry components ha.ve 
developed which allow an animal to react aggressively 
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only to certain stimuli. It is likewise inhibited from 
atta.cking a conspecific not displaying those stimuli, or 
one which offers a pacificatory displa.y. 

To have and to hold. The operation of this behavioura.l 
. system tends to preserve an animal's ownership of its 
territory, for whilst the defender is imbued with fight
ing spirit drawn from the familiarity of its surround
ings the invader has no such a.dvantage. TINBERGEN (1953) 
has described how the confrontation of rival ma.le 
Sticklebacks (in Spring) leads to the flight of the in
truding fish: 

When in its own territory, it (the Stickleba.ck) 
attacks all' trespassing rivals. When outside its 
territory, it will flee from the very same male 
it would attack when "at home". This can be nicely 
demonstrated in an acquarium, provided it is large 
enough to hold two territories. Male A attackes 
ma.le B when the latter comes into Jf.' s territory; 
B' attacks A wnen A trespasses voluntarily on to 

. a strange territory, but one can ea.sily provoke 
the situation by capturing the males and putting 
each of them in a wide glass tube. When both 
tubes are lowered into territory A, A will try to 
a.ttack B through the double glass wall, and B will 
frantica.lly try to esca.pe. When both tubes are 
moved into territory B, the situation is com
pletely reversed. (1'2.5) 

Equally matched animals seem rarely to lose fights 
on their home ground.· Why an intruder shows weakened , 
resolve in face of the owner's defence cf his territory 
is less easy to explain. Lorenz has pointed out that 
we should not anthropomorphise a morality among animals~'26) 
An alternative explanation might be found in self
conditioning brought about by an animal losing its juven
ile fights with older and stronger conspecifics. Lack of 
resolve is quickly sensed among men and the man who hes-
i tates is often .'half-beaten" before he has begun. This 
may also be true of animals. As HINDE (1962) has said 

in relation to avoidance conditioning, the avoidance 1'es
pose is well-known to be resistnnt to extinction even 
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when punishment is no iongcr administered. (127) 

The rules of behnviour. Anil):Ja.ls evolve procedures, signs, 
and "rules" to govern fights between members of their own 
kind. For example, fights between the European lizards 
(Lacerta agilis) begin after an introductory display. 
One lizard will then grasp the other's neck in its jaws 
whereupon the attacked lizard waits for the grip to 
loosen and his turn to bite. The exchange continues until 
one runs off " ••• the loser appearing to recognise the 
superiority of the winner not only br the strength of 
his bite but by his unyielding resistance to being bitten". 

Among fallow deer (Dama dama) it is reported that 
rivEtl sta.gs march along side by side watching each other 
from the corner of their eyes. The fight begins when 
they stop, fa.ce each other, lower their hea.ds and cha.rge. 
If there.is no decision after a brief wrestling match 
with their antlers they resume marching and fighting un
til the winner emerges., It was noticed by one writer 
that when a stag turned to attack another which was inad
vertently facing the wrong direction it did not attack 
its unprepared adversary but waited until it faced him 
and had lowered its antlers, i.e. the first stag was in
hibited from attacking the other until it had been 
presented with the triggering sign stimulus. 

Animals also have "rules" about the weapons used 
in fighting conspecifics. This is important when. a spec
ies is equipped with lethal weapons. For example, the 
ra.ttlesnake can Idll conspecifics with a single bite; but 
when male ra.ttlesnakes fight they do not bite each other 
but rise side by side and merely attempt to force their 
opponent to the ground. The loser is allowed to slide off 
unharmed. (126) 

Fighting between conspecifics is nearly always re
solved by a trial of strength from which the losers 
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proba.bly emerge with more psychological damage than 
physical hurt. If a challenged anima.l decides not to 
fight, then it must either run away or it must make the 
appropriate signs of appeasement to· its cha.llenger. 
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2.4.2 Threa.t and anpeasement. 

Fighting talk. It wa,s said earlier that an animal will 
only react aggressively to conspecifics presenting cer
tain stimuli (2.4.1), and that incerspecific fighting 
can happen when by coincidence a member of one species 
uses the "fighting talk" of another (2.4.0). Threat 

',display is the preliminary to fighting. It is first 
'marked by physiological changes in the animal of which 
the external signs may include respiratory turbulence, 
swe_ating, changes in colouration, and the tensioning of 
body muscles. Autonomous changes then give way to the 
animal's positive attempt to intimidate its rival by 

,such means as staring, hair-erection, howling, and among 
some birds and fishes by the inflation of air-sacs. If 
a rival is unimpressed, the animal will show its il'ltent
ions more clearly but a.t the same time it is subject to 
an urge to run from danger, It will make intention move
ments of a,ttack which it modifies immedia.tely the motiv
ation to run gains dominance. In the course of evolution 
wi thin a. species the posturings of an animal in this pre
dicament have become stereotyped into patterns of move
ment having signal value. Quite often these movements 
are insufficient to release all the nervous tension built 
up within the animal and it will then resort to another 
category of behaviour known as "displacement activity" 

(2.4.3). 

Ap;pea,sement. An animal can usually avoid a fight with a 
conspecific by making sui table placatory gestures. It can 
also use the same gestures to signal its acceptance of 
defeat should it join issue. LORENZ (1966) listed exam
ples of the submissive or appeasement gestures which various 
animals use to avoid stimulating aggression from conspec
ifics. He described, for instance, how wolves and dogs 

when losing a fight will expose their throats to their 
opponents who are thereby inhibited from further attack, 
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and how certain bird species will similarly expose their 
vulnerable nape. (1'2.9) Further examples are provided 
later in a comparison of anima.l and human behaviour(2.4.4). 
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2.4.3 Threat and displacement activities. 

Mixed emotions. As a rule animals are rarely single
minded since the causal factors for more than one type 
of behaviour are usually present in their environment. 
In an earlier example it was seen that a Stickleback 
alternated between attack and defence of its territory 
according to whether it was placed in its own part of 
an acquarium of that of a rival fish. The behaviour 0f 
the Stickleback was clearly determined by one or other 
of two conflicting tendencies, but animal behaviour is 
often.apparently quite irrelevant to the situation. 
For expmple, how do animals show willingness to fight 
to maintain their ownership of property? Tinbergen 
has described the reactions of the Herring Gull:: 
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(Having paired and) .mce astablishp.d on the terri
tory the male becomes entirely intolerant of 
trespassers. Each intruding male is atta·cked. 
Usually no genuine attack is made, threat alone 
is often suffioient to drive a stranger off. . 
There are three types of threat. The mildest form 
is the 'upright threat posture': the male stretch
es its neck, points its bill down, and sometime::! 
lifts its wings. In this attitude it walks to
wards the stranger in a remarkably stiff way, all 
its muscles tense. A stronger expression of the 
same intention is 'grass pulling'. When male and 
female face a neighbouring pair together, they 
show a third type of threat: 'choking'. 

And, in regard to the Stickleback: 

••• Again, fighting is rarer than threat. The 
threat behaviour of Sticklebacks is peculiar. 
Not only do they dart towards the opponent with 
raiset't dorsa.l spines a.nd opened mouth, ready to 
bite, but, when the opponent does not flee at 
once but resists, the owner of the territory does 
not actually bite but points its head down and, 
standing vertically in the water, makes some jerky 
movements as if it were going to bore its snout 
into the sand. (130) 

The "grass-pulling" and "choking" of the Herring Gulls 
and the "digging" of the Stickleback are merely two examples 
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of numerous recorded observa.tions of behaviour called 
" . "displa.cement acti vi ties" (Ubersprungbewegung. TINBERGEN 

1940). Threat displays are best interpreted in terms of 
displa.cement acti vi ties(l31) (132) although the la.tter are 

not invariably associated with aggressive behaviour. 

Displacement activities occur when an animal is 
under the influence of a powerful urge it is is unable 
to express in the norma.l way; they are an overt mani
festation of inhibitory factors at work in moments of 
tension, and they signify the channelling of nervous 
energy into an harmless outlet. Animals exhibit a vari
ety of displacement activities which include "irrelevant" 
feeding, preening, or even sleep, when behaviour of 
higher priority is blocked either by external causes 
outside the control:of the animal or by its own internal 
conflict arising from the 8imultaneous experience of two 
incompatible types of motivation. Sexual inversion, in

fantile regression, and immobility responses can also 
a.ppear in such a. situation. Anima.ls, pa.rticularly birds, 
frequently have species-specific patterns of displace
ment activities. It has been postulated by ethologists 
(e.g.Lorenz) that displa.celllent activities are often 
transformed through "ritualisation" into stereotyped dis
plays divorced from the origina.ting causal fa.ctors. It 
has been suggested that the courtship display of birds 
developed in this wa.y. 
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2.4.4 The similarities of animal and human behaviour. 

Animals and men often a.ct in the same way and this 
is not very surprising for Man retains many of his ances
tral characteristics. Yet it should be remembered that 
the underlying mechanisms which actuate particula.r res
ponses in animals may differ greatly from those which 
prompt Man. His ca.paci ty for abstract thought and his 
highly evolved vocalisation, his capacity for long-te!'lIl 
planning on which much of his behaviour is based, and the 
symbolic importance of some of his behaviour, allows a 
more remote connection between action and its conceptual 
origin. Situations in which Man's actions parallel 
those of animals in the same circumstances are described 
below. 

Threat signals. 
toire of threa.t 

MORRIS (1967) detailed J~he human reper
a.nd appeasement signals. He noted how 

aggrcosive arousa.l in Man produces the same physiological 
changes a.nd muscular tensions to be seen in aggressive 
animals, and he described the resembla.nce between human 
and other higher primate intention movements. Among the 
visual signals of intended a.ggression he noted the famil
iar rE~ising and sha.king of the clenched fist: 

It is performed a.t some distance from the opponent, 
at a point where it is too far away to be carried 
through into a blow. Thus its function •••• becomes 
a. visual signal......... It has become further 
ritualised by the addition of back-and-forth 

-'striking movements of the fore-arm ••••• We perform 
rhythmically repeated1blows' with the fist, but 
still at a safe distance. (1~3) 

In regard to aggressive facial expressions, Morris 
distinguished human reactions which are culture-specific 
(learned), e.g. putting out the tongue, from those which 
are probably a species characteristic, e.g. jutting of the 
chin, &.nd he concluded that "most cultures have a.lso added 
a variety of threatening gestures employing the rest of the 
bOdy': (134) 
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Lerenz has sa.id hew the chimpa.nzee cenfrents its 
advers;:j.ry by sticking eut its chin, by stiffening its 
bedy, and by raising its elbews a.nd by retating the arms 
inwards se tha.t the .lengest-haired side is eutwa.rds the 
general effect is that ef making it appear larger and 
mere dangereus than it really is.(I'35) The wrestler's 
stance and the "cewbey" swagger indicate that Man strives 
fer the same effect. (136) 

Aggressive mevements ef anima.ls include strutting, 
e.g. the ba.rnyard reester; and the military "geese-step" 
is tee familiar. Merris made the peint that the sta.re 
has a T;lewerful intimidating effect it is difficult to' 
ignere (zebras first sta.re their rivals), and that men 
subc'enscieusly increase or diminish the aggressiveness 
ef their gaze by their cheice ef spectacle frames. (137) 
He reminded us tha.t meths frequently have large eyespets 
marking their wings to' deter predaters, and drew attent
ien to' the compulsive attractien ef the eye cenfiguratien 
a.san a.dvertising device ef such preducts. a.s OIlIO ,OXO , etc., 
SOlllMER (1969) reported experiments in pregress where an 
attempt was made to' dislodge·the eccupant ef a chair by 
staring at him. (138) 

Appeasement signals. The appeasement pesture cerrespending 
to' ctrutting is to' stand still; and parents admenishing 
children can be heard to' say: Stand still while I'm talk
ing to' yeu; when what they prebably mean is : Shew me 
that you are penitent. 

Besides immebility(lM), human submissive behavieur 
demands that the bedy is made to' appear smaller; mammals 
often de thts by crouching as the dog will at the sound 
ef his ma.ster's angry voice, whereas our own abasement 
is determined more by the level of deference it is polite 
er expedier..~ to shew. The human levels ef deference have 
ne classificatery names - at least in Western seciety(I4<», 
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but initially they entail the a.verted gaze and the head
bob, or the removal of the hat with its conventionalised 
substitutions of forelock-touching and the military 
(open-palmed).salute. Some societies may remove their 

shoes to reduce height. A more expressive indication of 
deference is the bow or curtsy. The kneeling posture 
and pronation are reserved to show complete subservience. 

Most of these signals are incorporated in religious and 
courtly protocols. 

The word "appeasement" carries the notion of 
making concessions to someone and human friendship is 
hard to maintain unless this is done. Thus friendship 
gestures can evolve from submissive ones. The human hand 
-shake, for instance, is thought to derive from the beg
ging gesture Man and chimpanzee share, and Vlherea.·s in West

ern societies the offer to' shake hands could once ha.ve 
meant 'I bear no weapons a.gainst you' or perhaps 'Take·what 
is mine', it is' interesting to note ·thmt some Eastern forms 

of greeting are still close to the act of supplication. 

It is well-known that aggression can be deflected. 
The old advice that " a soft answer turns away wrath" is 
but one of several ways in which this can be achieved. 
Ani~al submissive gestures include those derived from in
fantile behaviour patters. The young dog when threatened 
will lie on its back as once wounded soldiers exposed 
thei.r defencelessness on the battlefield. The adult dog 
may lick another's chops as it did when begging for food 
as a pup. Another submissive gesture is the adoption of 
the soliciting posture of the female; male and female 
baboons, for instance, will both do so to inhibi.t a.ggress
ors. As appeasement gestures, Lorenz was of the opinion(141) 

these actions have nothing to do with infantility or sex

Uality, but that they stemmed from the special inhibit
ions which prevail in a species preventing atta.cks on 
the young or females (Immo bili ty, .infantile regression 
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and sexual inversion are also displacement activities). 
Women have long llsed tears to disable their menfolk, 
for whilst tears are not always "unmanly" they are com
monly regarded so in response to aggression • 

Grooming is yet another form of appeasement. 
A subservient monkey will offer to groom a dominant ani
mal to placate ~ct, and what we term "making amends" 
often follows a similar process involving the actual 

. stroldng of the upset person. (142) Lorenz has suggested 

that appeasement gestures and practices are the basis 
of bond;';formation between animals enabling them to recog
nise their mates as well as other individuals in the 
gro~pto which they belong. (14~) A human parallel is 

the ritual exchange of tobacco and a.lcohol between men 
and perhaps the shared joke. Special "joking-rela.tion
ships" are a feature of t:<"ibal organisation in West Africa 
in the control of inter and intra-tribal aggression. 
Paired individua.ls from mutually hostile groups are given 
the license of court-jesters in their dealings with each 
other. 

Displacement activities. Displacement a~tivities are 
often part of the ceremonial attached to fighting between 
conspecifics and as such they have surviva.l value to a 
species. JVIan's displacement activities (redirected activ
ities) need not have such importance although they may 
help preserve his mental and·physical health. Displace
ment activities can occur outside their association with 
fighting and threat, but their origin in animal and Man 
is essentially the same. They arise as a result of motiv
ation by conflicting drives, e.g. to fiBht or run; or 
as a result of the interruption of an episode of behav
iour before its completion which frustrates achievement 
of some goal, e.g. in the absence of response to sexual 
overtures. 

Human displacement activity in relation to aggress-
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ion has familiar patterns. 
dab a·s well as tIle real and 

It includes the boxer's nose
figurative whipping-boy. It 

may take physica.l form as in the violent sla.mming of a 
door after human argument, or it can be a purely vocal 
attack 0)1 a third and innocent party to a quarrel. 
Displacement activities appear whenever Man is in an 
agi tated sta.te of inner tension. Youngsters being inter
viewed by a.n authoritarian figure can often be seen to 
jog from one foot to another in a bobbing and weaving 
motion; adults may rattle their. coins and keys, drum 
their fingers, cha.in-sl)i"oke, chew sweets or fingernails, 
and indulge in a whole range of exploratory or tidying 
activities involving their person or the articles around 
them. They mey experience the frequent desire to relieve 
themselves. The truly dominant person in the gathering 
of an interacting group, Morris suggested, is the one 
who fidgets least. If the ostensible leader of a group 
is seen to perform a· large number of small displacement 
activities·it could mean that he believes his position 
is being challenged by others present. (l4~ 
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Animals fight or threaten other members of their 
species to gain uominance as well as territorial space, 
because the possession of one usually confers the bene
fits of the other •. Conflict between conspecifics niay 
therefore also· occur outside the territorial context 
described so far, for the defence of territory, as CROOK 
(1968) made clear, is only "a special case of spatial 
defence not easily separable from the maintenance of 
personal space".(I4S) The occasions for animal aggress
ion outside quarrels for the possession of a specific 
parcel of property are described below. 

2.5.1 The struggle for status. 

Animal hierarchies and peck-order. The basis of group 
organisation in social animals is sex-pairing, territory, 
and dominance sta.tus. Social rank a.mong cattle has long 
been familiar to farmers, and the term "pecking-order" 

has passed into common usage since Schelderup-Ebbe's in
vestigation of hierarchy among domestic fowl. (146) The 

"alpha" bird "rules the roost" and can peck all others 
with impunity; the lowest ranking "omega" bird dare peck 
no other. Ea.ch sex has its own peck-order; fema.les defer 
to inales. High social position is obta.ined by success 
in fighting or threat. Among hens, the highest ranking 
is entitled to the best roosting-place and the best food:: 
the remainder take what is left. Dominance ranking as 
a general phenomenon may be linear or in pecking triangles 
where subordinate crea.tures share equal status. LORENZ 
(1952) has described how this ranking order among jack
daws protects its weaker members in that tension:' is 
greatest between birds of adjacent rank, and because 
high-ranking jackdaws intervene in favour of the weaker 
of quarrelling inferiors. (l47) WASHBURN & DeVORE (1961) 
have said the same of baboons: 
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The usual effect of the hierarchy, once relations 
among tha males are settled, is to decrease dis
ruptior.s in the troop. The dominant a.nimals, the 
males in particular, will not let others fight. 
When bickering breaks out, they usually run to 
the scene to stop it. Dominant males thus pro
tect the wea.ker animals a.gainst ha.rm from inside 
a.s well as outside. (148) 

Precedency in peck-order holds privileges for both 
animal and men in the choice of a constellation of activ
i ties including that of sha.ring out space, and a·s such 
it is inseparable from social organisation as Orwell's 
animals found' to their cost. With an esta.blished peck
order every crea.ture in a ranking-scale knows where it 
stands socially in rela.tion to i ts fell~ws, (149) and what 
access this status gives to the available resources. 
It 'knows from whom it ca.n expect deference and to whom 
it must defer. The obser\":lnce of peck-order can there
fore reduce the occasions an animal is called on to 
fight although the maintenimce of peck-order may create 
problems for the community in the shape of tensions 
arising within ;the group. Even so, as Lorenz has re
ma.rked: " ••• a society may derive a beneficial firmness 
from'the state of tension arising inside the community 
.... (50). A view which GLUCKMAN (1956) has propounded 
in regard to human societies. (151) 
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The consequences of crowding. 

Social effects. The tensions within a community may~ 
however, lea.d to its collapse. This can happen in 
conditions of gross over-crowding when high popula.tion 
densities produce a shift from the holding of individ
ua.l. ·terri tories to the exaggerated. exercise of indi vid
ual dominance. This,in turn, may precipitate increased 
fighting between conspecifics leading to the death of 
an animal by injury or stress. The consequences of 
overcrowding among Norwegian ra.ts have been reported by 
CALHOUN (1962) who told how the socia.l behaviour of a 
population of laboratory animals was completely disrupted 
by permitting them to increase their numbers to twice 
what experience had taught him could peaceably occupy 
an available space. Females aborted, failed to survive 
pregnancy, or abdicated tr!eir maternal responsi bili ties. 
Males became pan-sexual, cannibalistic, frenetically 
over-acti ve or pa.thologically wi thdravm. (15~) 

Physiological effects. Autopsy of deceased rats re-
vealed that many ha.d developed internal complaints con
sistent with hormonal imbalance. Other studies have also 
shovm that spatia.l tolerance is affected by an animal t s 
hormonal state. (153) The difficulty of defining aggress-
ion in terms of endocrine reactions (154) , noted CLOUDSLEY

THOr.1PSON (1965), lies in sepa.rating cause and effect. 
The components of aggression include the emotional states 
associa.ted with fear, stress, and anxiety, as well as 
those associated with aggressive sexual behaviour; but 
how far hormones operate independently of the central 
nervous system (CNS) and to wha.t extent they are stimul
ated by its excitation is not known. He pointed out that 
most of the endocrine reactions which have been associ
ated with aggressive behaviour are mediated by the adrenal 
glands (situate at the kidneys), and that the presence 
of adrenergic activity has been demonstrated in both 
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animals and men exposed to aggressive situations. Thus, 
the adrenal-vein blood of cats excited by the barking 

97 

of dogs has been found to conta.in more adrenergic activ
ity than that of unstimulated animals. Among ice_hockey 
players, the excretion of the anxious goal-keeper was 
found to show a. significant difference in adrenaline 
output than that from more active players. (155) 
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2.5.3 Encounters between different species. 

F1ip;ht distance and critical distance. Wild creatures 
conunonly take flight if approa.ched too closely by Man 

~8 

or any other potential enemy, but should even a timid 
animal feel trapped in an encounter it will attack and 
may go beserk. A small manuna1, for example, may develop 
an "audiogenic" seizure marked by violent and undirected 

movements followed either by ca te1epsy in which it be-· 
comes entirely motionless, or by "bouncing aggression" 
when it will attack any other crea.ture however large. (156) 

Most wild creatures also exhibit what Hediger has 
termed .l"LIGHT DISTANCE and CRITICAL DISTANCE. These oper
ate when an animal confronts a member of another species • 

. Flight distance is the spatia.l boundary an animal main
tains between itself and a potential enemy; critical 
distance is the zone contained within an animal's flight 
distance. Closure of an animal's critical distance 
(FIG. ) causes it to withdraw in order to maintain its 
flight distance, but if it ca=ot withdraw the animal 
will attack (HEDIGER 1950). The performance of the circus 
animal-trainer is ba.sed on this knowledge, and his whip 
and chair serve largely as stage props although they may 
be used to extend the dimensions of his body-image as 
perceived by the "performing" animal. (157) Conspecifics 

have probably about the same flight distances; and a.ppro
priate to their size and mobility, large slow-moving 
animals generally need a grea.ter flight distance than 
smaller and nimbler species. The constancy of an animal's 
flight distance is quite precise. Animals tested by 
Hediger have shown flight distances maintained within a 
few centimetres. 

Biological rank. There are dominance rankings betwee.n 
different species just as between the members of a species. 
Outside the predator-prey relationship, for example, leop-
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pards outr8nk cheetahs, the walrus outranks other seals, 
elephants dominate hippos and buffaloes. Biological 
rank is seen demonstrated in the .sh8.ring of a. kill when 
scavengers defer to the predators. 
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2.5.4 Encounters between conspecifics. 

CONTACT and DISTANCE types. 
There are ma.rked variations 

in the sociability of animals, and members of a species may 
respond to the sight of conspecifics by associating with 
them or they may show the opposite tendency by repelling 
too close an approach. Hediger has dichotomised verte-

~ brates into CONTACT and DISTANCE types. Contact animals 
are those which tolerate 
tact with conspecifics; 
physical contact- apart 

and even seek close physical con
distance types do not tolerate. 
from reproduction and weaning. The 

index of sociability for a species under this cla.ssifica.t.
ion is not however based on whether anima.ls exhibit greg
arious or solitary habits, but it describes the active, 
response of individual animals to the proximity of neigh
bours. Gregarious species may be either contact types (e.g. 
seals) or distance types (e.g. starlings). Their cl.assif
ica.tion is determined by whether they maintain what Hediger: 
has termed Individual Distance • . 

INDIVIDUAL DISTANCE. 
Individual distance is the space 

around their bodies which dist8llce species'maintain against 
the approach of cons'Oecifics by avoidflnce or atta.ck. 

It has been likened to a mobile territory which an 
animal carries a.round with' it, and it can be compared with 
the "personal space" of r.iah (TABLE I ). Contact species do 
not observe individual distance; a.lthough both contact and 
distance types have Flight Distances • Individual dista.nce 
is therefore a further spacing mechanism maintained by 
(distance) animals to protect their person rather than to 
protect their property. 

Among species which organise ranking-orders (peck
ing orders), high-ranking animals often have greater indiv
idual distance than subordina,te animals, whilst large spec
ies' members usually have greater individual distances than 
'members of smaller species. 
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Occasions for the operation of individual distance a.re 
illustrated below (FIGS. 1'3 & 14); these figures are rela t
ional and not sca.lar. 

Social tendency. If individual distance operates to 
repel distance-type conspecifics from touch contact with 
ea.ch other, why do gregarious distance-types congregate 
in large societies, i. e. wha.t counter-vai1ing force 
opposes the divisive effect of individua.1 distance? 

A likely explanation is the evolutionary proven 
better survival value of gregarious behaviour for group 
life facilitates both the imitation of behaviour and the 
transference of mood. This is useful not only in risk 
situations where mimicry is seen in the synchronous 
flight rea.ction of sta.rt1ed birds (158), but it serves also 
to phase other acti vi ty cycles such as migra.tion and 
breeding. A further component of this evolutionary dey
elOPment is the operation of a social tendency which is 
implied by gregariousness and which is experienced as 
the "pull of the crowd", i.e. one can suppose that mem
bers of gregarious species are fond of the company of 
conspecifics and would feel exposed to fears when alone. 
As with Man, an animal separated from the group probably 
has to ba.1ance the strength of these fee1in~s against 
the desire. to follow personal inclinations. 159) Spatial 
proximity to the group arising from a social tendency is 
therefore a self-imposed restraint on movement and a form 
of spatial defence that does not require the active inter
vention of a conspecific or a member of another species. , 

The operation of Individual Dista.nce. It has been noticed 
that the Individual Distance of the members of a feeding 
group of distance birds has increased when food was scat
tered thinly, and that it was reduced only when the attent
ion of a bird was sufficiently diverted from the encroach-- . .-
ment of an intruder or when in panic reaction.birds will 
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huddle together in fear (in an attempt to enlarge their 
body-image ?). The spatia.l distribution of distance 
bird flocks, CROOK (1961) inferred, is therefore not on
ly mediated by the interaction of a social tendency and 
individual distance aggression, but also by the amount 
of attention a.n anima.l pays to the movements of other 
members of its group. (160) 

Crook compa.red the spatial distribution of dist
ance bird flocks (West African Weavers) 'wi th that of 
related contact bird species •. Among distance birds he 
identified three spacings maintained by conspecifics in 
their use of an occupied aviary perch which he named as 
"arrival' distance", "settled distance", and "distance 
after departure". The transferability of this nomencla
ture to human a.ffa.irs and the sociometric application of 
its ideas to' the analysis of human sea.ting preferences 
make it worthwhile to recount his conclusions. 

"Arrival distance" signified the distance between 
a bird with an established position on the perch and the 
alighting po si tion of an a.djacent newcomer. When the 
perch was well-occupied the newcomer ha.d to land in a. gap 
or. at the end of the row, and it's arrival at either place 
usually led to a shunting along the row as the occupants 
adjusted to the new available space. After these spat
ia.l adjustments were completed the mean incremental pos-
i tio'ning between the birds was calcula.ted as their "set
tled dista.nce". Finally, the departure of a bird natur
ally left a gap on the perch; but the ensuing "distance 
after departure" between remaining birds was not measured 
because of sporadic variation. An alert b~rd which had 
been left isolated tended to move closer to the main 
group but some were often asleep or too drowsy to move. 

Figure (13) is derived from Crook's expla.nation 
of these activities. It shows the social tendency of a 
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new arrival (B) which undershoots the individual distance 
of an established bird' (A) and closes upon it; and how a 
new arrival (C) overshoots into the individual distance 
of bird (A) and thereby provokes an a.ggressive response 
from it. Crook explained tha.t the settled distance be
tween (A) and (B) and between (A) and (C) was probably 

03.a) 
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A - 1 ARRIVAL DISTANCE 
A - 2 SETTLED DISTANCE 
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~~ ... 

2. .... ~ '\ ----.... .. 
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FIG. (13) THE OPERATION OF INDIVIDUAL DISTANCE BETVIEEN 
DISTANCE-TYPE CONSPECIFICS 
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determined by the dominance relationship (peck-order) 
existing between them, for sometimes an a.pproa.ched bird 
would shift from the encounter instead of the new arrival. 
It could also be noted that whilst settled distance wa.s 
never less than the individua.l distance of the dominant 
bird (cf.FIG.13.a) it could exceed that distance (cf.FIG. 
IS. b). Another way of stating this is that individual 
distances can but need not overlap. In FIG. (14. a) the 

(14. b) 

A c 

FIG. (14) THE OVERLAP OF INDIVIDUAL DISTANCES 
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confrontation of birds (A) and (B) shows hoVl far individ
ual distances C8n overlap with (A) 's bound8.ry as the 
determining factor. Individual distance do not overla.p· 
in FIG. (14. b). but they could do so depending on how fa.r 
(C) hopped out of (A)'s way or vice-versa. 

Individual Distance. Personal SpHce. and the Safe Distance. 

contact species are recognised by their predilect
ion for huddling together when at rest since distance 
species norma.lly maintain individual distance except in 
the circumsta.nces previously described. However, because 
individual distance is more readily seen to oper8.te when 
one or both partners to an encounter is resting, the dy
namic properties of individual distance tend to be over
looked. 

The question posed is whether a. solitary animal 
can have individual distance or whether this is only pos
sible a.s a relationship between two or more animals; for 
whilst it may be recalled that individual distance has 
been referred to as a. "mobile territory" which an animal 
ca.rries around 'Ni th it, the analogy does not elucida.te 
whether an animal merely carries the "stakes" of its mob
ile territory to erect on encountering a. conspecific, or 
whether it·transports its mobile territory "en bloc" re
gardless'of the presence or absence of conspecifics. In 
different terms, the qu.estion is whether individual dist
ance is a latent capability requiring external stimulat
ion for its acti va tion, or whether it is a. continuous 
autonomous process. The solution to the question has per
tinence to human terri tori8li ty. (161) 

Again, to regard individu~l.l distance as "an inter
nalised version of territory" directs a.ttention to its 
quality of private experience. But a solitary animal 
cannot experience individual distance , so Crook has 

~,) 
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argued, since the accepted definition of "territory" re

quires a. defensive display (a.s evidence of site attachment) 

to be shol"m s.gainst a. neighbour(J6'2); a.nd as SOl!i);1ER (1969) 

has pointed out, a solitary animaJl might then be said to 

possess "infinite individual distance,,(Ie.'3}. If individual 

distance is a. property which cs.n only exist between two, or 

more members.: of a species, then a terminological solution 

might be to a.dopt the term "persona.l space" to: denote a 

solita;ry s.nimal's (putative) senss.tion of o\"mership of con

tiguous spa.ce. Whereupon if individual distance oper;:l.tes 

between conspecifics, and fl!ight: dista.nc.~ operates be

tween non-conspecifics, could it be said that personal· 

spa.ce is observed by an animal in rela.tion to the avoidance 

of ins.nima.te objects? Sommer has cla.imed that in regard 

to hUT.1an a.ffairs the a.voidance of objects (and servants) 

do.es not involve personal space" 

The term the "Safe Distance'" has been introduced 

into this thesis partly because there is clear need to dis

tinguish beh;:wioursl circumstances not covered by the ex

isting pertinent terminology. In this discussion, the 

term "Safe Distance" (i.e. the projected mes.sure) wilI 

connote the existence of an area of sps.ce around r.Isn which 

has physics.l diinension snd which is defended ags.inst non

humsn objects. It also connotes psychological dimensions 

which will be discussed later. Use of the expression 

"indi vidua.l distance" wil]. be restricted here to an ethol

ogica.l context where it refers to animal avoidance of con

specifics. Role snd status msy give us closer s.ccess to 

certain objects than others a.re allowed, but we gain that 

access from our role and sta.tus and not from our possession 

of :i.ndividual distance. Our tra.nsaction with the object is 

still governed by our Safe Distance judgement. Reference 

to a.n anims.l's spatial tolerance of obstacles does not ex-

tend beyond this Section (See: TABLE ). 

Measurer.lent of individual distance. 

Individual distance var

ies a.ccording to the s.ctivity of the animal, and experiments 
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NEED 

minimum'. space for 
life support for 
any living organism' 

Minimum space for 
a,ny dynamic a,ctivity 

Proximity with 
conspecifics. 

Pri va,cy from 
conspecifics' 

Interval! ma.intained 
from conspecifics:: 

as affected by 
considerations of 
role ~1nd status 

as determined by 
cul turs.I, setting 

and through fea,r of 
conspecifics 

Interva,:t ma,intained 
from non-conspecifics' 

through fear & anxiety 

Interva,l maintained 
from environmentaJ! 
objects 

through fea.r & anxiety 

~ Suggested term. 

MAN 

-
/ 

O 
LOCOJ.lOTION· 

ENVELOPE 
/ / / 

-
-

INDIVIDUAL 
DISTANCE 

PERSONAL 
SPACE 

(Sommer (!Cc 
others) 

ANn~L 

CRITICAL SPACE 
It 

(Schafer) 

-
SOCIAL TENDENCY 

(Social distance:: 
Hediger) 

ANn~L XENOPHOBIA 
(Ardrey) 

INDIVIDUAL 
DISTANCE 
(Hediger) 

-

FLIGHT 
DISTANCE 
(Hediger) 

-

TABLE (I ). NOMENCLATURE OF MAIN TERMS RELATING TO THE 
SPATIAL TOLERANCES OF ANHlALS AND BEN'. 
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have been held to quantify those distances.UARLER. (1956), 

for example, arranged the feeding hoppers of chaffinches 

progressively closer together until the feeding birds in

vari8.bly fought. (The' eX8mple is given partly to show the 

method of bounda:ry exploration). His experiments revealed 

that male birds when feeding ha.d a.bout three times the in

dividual dista.nce of ferna.les (i. e. 2l-26cm. :7cm.), and that 

an anima.l's individual distance was a. tolerance zone rather 

than a specific fixed distance. (164) 

The present v~iter found no references in the .litera

ture to studies which compare the individuaI. distance of an 

active animal with its individua.l distance when at rest, 

nor to stUdies which ents.iled measurement of an animsl's 

spatiai tolerance of obsta.cles. 
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It has been explained earlier that territorial 
behaviour is marked by fixed action chains "which are 
distinct from chains of reflexes", and that all terri
torial species typically exhibit these fixed action pat
terns in their rela.tionship with conspecifics and in 
their rela.tionship to territorial si tes(!65)It has also 
been mentioned tha.t territorial behaviour does not in
varia.bly entail the defence of a site (2.4.0 & 2.5.0), 
but that it can be seen in the willingness to fight 1;0 

maintain ovmership of spRce and in the avoidance beha.v
iour of those who encounter this willingness. The main 
psychological and physiologica.l areas of interest pertin
ent to the mechanisms which mediate this behaviour in 
aniinals are indicated below. The discussion is elabor
ated in SecIJ.on (3.0) as appropriate. 

2.6.1 Psycholo{,ical mech,misms. 

Motivation. An action is sa.id to be controlled by a 
drive when it is unplanned and not consciously directed. 

, . 
The social tendency of gregarious species mentioned ear-, 
lier is drive-controlled, as a.re the feeling states af;lSOC

iated with hunger, fear: anger, pugnacity, sex urge, and 
parental concern.' A drive is the unconscious impulse 
towards some course of action on which is superimposed 
those needs and wishes of which we are aware. For example, 
in Man the drive to quench a thirst may lea.d us to choose 
to drink beer rather than tefl.. Many aceept that most 
o,nimal behaviour and much of human behaviour is drive
controlled and that the emotions associated with our 
drives influence our perception of the external world. 

According to the classical formulation of motiv
ation theory as applied to animal behaviour, complex 
fixed action patterns such as reproduction and feeding 
consist of a hierarchy of simpler behavioural units re
leased at different levels of excitation. Energy specific 
to these activities (action-specific energy) accumula.tes 
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within an animal as a result of unsatisfied physiological 
needs, or al terna tely through hormone secretion, and it 
is released when the appropriate "sign stimuli" occur. 
These sign stimuli activate "innate releasing mechanisms" 
in the nervous system. If the drive of an animal is fully 

satisfied the corresponding behaviour cannot be elicited 
by any stimulus; on the other hand, when a drive is un
satisfied the pent-up energy may trigger the correspond
ing action pattern spontaneously or in response to inappro
priate stimulus. It is maintained that fixed action pat
terns frequently begin with "a.ppeti ti ve behaviour" in 
which an animal appears to search for some outlet for its 
accumulatedenergy.:i:he eruption of this energy in the 
"consuma.tory act" of the fixed action pattern dissipates 
the drive within the animal. 

The opposite to appeti ti ve beha.viour is when animals 
display "aversions". Aversive behaviour occurs when·an 
animal is unpleasantly stimulated, and it persists until 

I 

the stimUlation is removed or the animal removes itself 
from the source of stimulation. Unlike appetitive behav
iour, aversions are said to spring up spontaneously. :Che 
orthodox view(166) is that animal aggression in defence 

of territory is a.versive behaviour, i~e. spontaneous, 
which accords with the observed si tua tion tha.t animals 
do not usually seek fights. yet the fact tha.t they will 
do so in the aroused state following a skirmish or when 
there is no other wa:y to satisfy some over-riding physio
logical need wea.kens the claim that aggressive behaviour 
is completely spontaneous. 

Avoidance behaviour by an aggressor in face of ter
ritorial defence could a.lso be spontaneous. But this dis
counts the role that learning might play in fighting and 
other aggref'sive behaviour. The level of prior success 

in fighting or threat conditions the response of an ani
mal to another's territorial defence; neither would an 
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an anim81 norma.lly attack those with whom it had formed 

bonds. (167) AvoiCl.ance learning in anim8.ls or men is not 

satis±'actorily explained by "drive-reduction" theorytl6S), 

i.e. the explan8.tion that learning results from the re

duction of drive strength produced by satisfa,ction of 

certa.in physiologica.l needs. Drive-reduction and other 

PSYChological considerations pertinent to the safe dist

ance a.re discussed in Section 0.0). At this stage it is 

merely noted that "field tlieory" wherein "behaviour i::: 

considered goa,l-directed and concerned with avoiding or 

appro8.ching something in the environment,,(lEfJ) would appear 

to offer a. more realistic framework wherein to explore 

human cb:Jervance of the safe distance. Whether field 

theory can be applied to a.nimal behaviour is not our con-' 

eern: nor is it proposed to comment on how animals might 

perceive their environment. 
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2.6.2 Physiological mechanisms. 

Aggressive behaviour in animals is mediated by two 
sets of factors. These are the chemical or hormonal 
factors referred to earlier (2.5.2) which are relatively 
slow-acting and which sustain the intensity of drives, 
and neural factors which control expression of the motor 
patterns of behaviour. All these factors act in concert 
al th.ough their individua.l responsibility for specific 

. actions is often difficult to isolate. It is not in
tended to discuss endocrine reactions further other than 
to sa.y that many accounts of experimental investigations 
into the causes of animal aggression are characterised 
by attempts to induce sexual inversion by the administrat
ion of hormonal preparations or by ca.stration and spaying. 

Neura.l factors. There are threo ways of examining the 
neurological control of motor behaviour. "Ablation" in
vol ves the removal or destruction of some part of the 
CNS to disoover the alterations in functions that this 
produces. More often a pa.rt of the nervous system is 
stimulated electrically and the responses are exa.mined 

. to the "false" nerve impulse. Another method is to 
study the functional changes brought about by injury to 
the nervous system or by some structural abnormality 
which renders part of it inoperative. Each of these 
methods has its particular problems. (170) 

Attempts have been made to map the areas of the 
brain responsible for specific a.ctivities. But success 
in the 10calis8. tion of particular functi'onal areas alone 
does not explain how or why these a.reas function. Follow
Hess who implanted electrodes -in the brain stem of cats, 
von HOLST and von SAINT PAUL (1962) treated. fowl in the 
same way for the purpose of examining the, nature of drive 
mechanisms; They recorded the animal reactions to differ
ent depths of the electrode and at different current 
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intensities, and were later able to progra.mme specific 
acti vi ties in fowl by energising the electrodes. (r71 ) 
[, 

They noted tha.t in the momentary situation the organism 
is subject to the interplay of a "bundle of drives" which 
may support or oppose ea.ch other, and that "spontaneous" 
activity is the result of the shifting interplay of 
these forces within the eNS. 

It has been found by surgical operation (ablation) 
that lesions of the forebrain in certain fish, in pig
eons, and in cats has produced a loss of inhibition in: 
attacking other individuals. Cats which have had their 
cerebral cortex removed have become hyper-sensitive to 
provocation; similar reactions have been produced in 
them by electrical stimula.tion of the hypothalamus. It 
has been concluded from these and other studies <that the 
hypothalamus (FIG.IS) is tha brain centre which amplifies 
and sustains the effects of external stimuli which pro
duce aggressive behaviour, and that the cortex represses 
anger so that slight stimula.tien does not upset an ani
mal unduly. 

Support for the inhibitory role of the cortex which 
is considered to be the most sensitive part of the brain 
to oxygen lack has been dra.wn from the effects on human 
beha.viour of acute a.noxia. Human subjects exposed to 
induced a.noxia in decompression chambers have shown marked 
lack of emotional.control puntua.ted by periods of laughter, 
anger, and pugnacity •. Part of the cortex is therefore 
also considered to be the centre which actually excites 
aggression. (172) (173) 
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(Dra.wn after McClea.ry 
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comparison only. 
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AREA:) OF THE BRAIN 
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Some regard l1ny 11,ttempt to find cl.ll expla.na.tion for 

the na.ture of Ml1.n in the behaviour of animals 8.S scientif

ically ill-founded (e. g. ASHLEY MONTAGU 1968) (\74). Others 

a.rgue that it is morally wrong to claim thl1t Ma,n' s conduct 

is influenced by ancient trl1.i ts because this belief deva.lues 

his freedom of a.ction a,nd may lea.d him to reject his socia.l 

responsibilities (e.g. LEWIS & TOWERS 1969)(\75). Opposed 

to these views are those who hold tha.t it is profitable to 

study a.nimals if this can help us to understa.nd the f;;'.nction

al significa.nce of certain huma.n beha,viour (e.g. LORENZ 
1966; r,TORRIS 1967; STORR 1968) (176). 

Cri ticism of this 18.tter view bears on two main 

issues. Firstly, it is maintained th8t the evolution of 

Ma.n (Hominidae) has no p8ra,llel with that of the ape.'.family 

(Pongida.e) nor with tha.t of any other species; and secondly, 

13.1 though there is some concp-nsus as to how human beha.viour 

is sha.ped excepting those who altogether reject the prin

ciple of beh8.vioural inheritance,. it is cla.imed tha.t Jl1an

a.nimal analogies discount the importance of cultural influ

ences on huma.n behaviour. Concern is 11,lso expressed tha.t 

theories which propose artcestr8,1 origins for M8n' s beh8viour 

entirely on the basis of its ostensible simi18rity with 

animal behaviour (e. g. ARDREY 1967) (177) 8,re not only unsci

entific - which would often seem to mean tha.t they contain 

specula.tions different from those espoused by cri tics vlho 

refute them, but. that the picture they present of Nature 

is drawn from highly selective evidence. 

In his history of scientific ideas, SINGER (1959) 

described how the process of rea.soning by ana.logy came to 

medieval Europe through Neopla,tonism and the revival of 

Arabist learning. Thus schoolmen linked the supposed four 

a.ges snd humours of Ma.n to the sea,sons, the compa.ss points, 

and so on. (17& The modern a,ccusation is that a.na,logies 

are pressed not entirely for enlightenment. 

It has been necessary to describe the. ch8.ra,cteristlcs 

of e.nimal terri toriali ty in some detail' since a substant-
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i ve account of human terri toriali ty hAs yet to be wri tten~179) 
Such an account for completeness could not overlook the 
existence of territoriality in the animal kingdom and· 
the outward resemblance between many human and animal 
behaviour patterns. Yet scientists can rightly criticise 
those "analogists" who attempt to pursue the resemblance 
further either by anthropomorphism or by the extra.polat-
ion of unwa.rranted conclusions as to the origins of any 
resemblance. Speculation has a place in theoretical 
science but not when· it is presented as dogma, nor when 
it is derived by tailoring facts to fit assertions. Anal
ogists are not alone in this regard. 

Lorenz, a.nd Morris, a.nd Ardrey derivative of Lorenz, 
have each dravm inferences from animal behaviour which 
were then projected into the human condition to explain 
Man ,·s inhumanity. The development· of their theme began 
with Lorenz who saw the cause of human conflict as due to 
an ineradica.ble aggressive instinct which ha.s a :valuable 
eVolutionary purpose. Ardrey clAimed the origin of this 
instinc.t was the "Terri toriA.l Imperative" or the propen
sity of Man and animal to annexe and defend territorial 
space. Morris used the argument of "innate'" a.ggressive-

11 

ness as a wheel to his vehicle thnt Man iis innately ani-
mnl". Some find· these views unwelcome because they 
describe human experience at the expense of humnn a.spir
ation; but there are more important charges brought 
against the "analogists" whose assumptions are examined 
below. 

It would seem less likely toda.y that the public 
would accept that Man is descended from the apes, for it 
has been widely advertised thn.t fossil evidence points to 
a common ancestor in remote time. Any blood relationship 

between Man ~nd ape is thought to have ended some 15-35 
million years ago, and since that time Man and ape have 
gone their separate ways. moreover, contemporaneous dev-
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elopment is not necessarily para.llel development within 
the evolutionary scale, and the gulf which separates 
Man and ape lies not so much between their anatomical 
differences but between their encephalic differences. 
Changes which occur as a result of natura.l selection and 
mutation normally take place along an evolutionary time
scale of stellar magnitudes whereas the "supernoveal" 
event which created Man's private world results entirely 
from the sudden acceleration in the growth of his bra.in. 
From the time that Man became able to teach and learn 
he possessed a new form of heredity denied to othercre
atures. He became able to shape his own evolution. In 

. doing so he was no longer bound by a primitive need to 
foster gncient modes of activity for he had the means 
to alter the environment which threatened his survival. 
As the need for old behaviour then disappeared it could 
be expected tha.t old patterns of life would become trans
formed and finally erased, or in behaviourist terms the 
occa.sions to "re-learn" old 'behaviour would not arise. 
Furthermore, it has been pointed out that any comparison 
of Man and ape is twice removed. A direct comparison 
requires the assumption that ape behaviour has remained 
unchanged since early man but the behaviour of apes may 

. (180) have changed as much as our own. Even further re-
moved a.re comparisons between Man and non-primate species 
in some of whom biological development ceased in the 
dawn of time and in a.ll we assume that cultural develop
ment is absent. 

The contrary view is that the old pa.tterns of human 
behfiviour were never era.sedbut only submerged beneath 
increasing veneers of cultural sophistica.tion. It is 
claimed that the cul tura.l evolution of Man is so recent 

in evolutionary time that its accrued benefits merely 
allow Man to master his environment without assisting him 
to solve his emotional rela.tionships with his own kind. 
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The "Papez-Macleann theory of emotions stresses the 
structural and functional differences between the ancient 
part of Man's brain evolved from reptilian and mammalian 

a.ncestors and the neo-cortex evolved in the last half
million years.OS r) It has been postulated that the 

faulty integration of the total brain structure from 
these components is responsible for schizoid state in 
the human nervous system which accounts for the differ
ences in our emotional and intellectual behaviour. 

Whilst our intellectual functions are carried 
out in the newest and most highly developed 
part of the bra.in, our affective behaviour con
tinues to be dominated by a rela.tively crude 
and primi ti ve system, by archiJ.ic structures in 
the brain whose fundamental pattern has under
gone but little change in the whole course of 
evolution, form mouse· to man. (rB'2.) 

Lewis and Towers, who question the equation of men 
wi th animals, lay store in the fact tha.t tI •• • most animal 
behaviour patterns are inherited and instinctual and are 
virtually complete at birth, and are only slightly modi
fied by condi tioniilg and perceptual learning •••• ", whereas 
the beha,viour of Man, they sta,te, does not have this 
limitation " ••• mo~t of his behaviour is based on simple, 
non-specific needs and propensities, which develop as 
learned behaviour based' on conceptual thinking ..• ". (183) 

But in shifting the emphasis contained in man/animal 
analogies from their similarities to their differences 
the authors do not thereby eliminate the possibility 
that some human behaviour could have primitive origin. 
~he underlying questions a,re whether Man is responsive 
to specific sign stimuli a.nd whether these initia.te hered
i tarily established fixed action patterns. H.ere it is 

known tha,t there are (iertain innate movements of the face 

and body accompanying intense emotiona,l states such as 
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anger, fear) and joy, which are intuitively meaningful to 
everyone(I84, but even casual observation gives proof 
that these conditions do not trigger stereotyped rea,ctions 
in those who witness them although their exhibition may be 
infectious when they strike a. chord of fellow feeling. It 
may be that we retain some vestige of primitive sensitivity 
(olfactory?) to 'the physiological cha,nges in others attend
ant to their experience of intense emotional states, but 
should we have such awareness the manner of our response 
depends on many factors not least our personal relationship 
to the person affected. More generally, we find life easier 
if we control our impulses although there is nevertheless 

. a. huma.n and enima.l capa.ci ty for the "emergency rea,ctions" 
of avoida.nce and fight. This thesis is concerned with the 
avoidance beha,viour of human terri toria,li ty both impulsive 
and pla,nned which al thoue;h sometimes expressed assertively 
would seem to arise from fear and anxiety; we a.re not con
cerned with the fighting response of territorial Man in 
which a.nger plays so frequent a part, nor with the controv
ersy as to the origins of aggressive behaviour. Avoidance 
behaviour can be reflexive or centrally controlled and is 
therefore both inna.te and learned; it is discussed in the 
next Section. 

In their rebuttal of the ana,lcgists in "Naked Ape or 
Homo Sa,piens'?", Lewis and Towers also endorse the view of 
Teilhard de ehardin (idem p.124) that Man's culture exists 
independently of the individual: 

There a,re technical: discoveries (Fire, Nuclea.r 
Phys~cs, etc.) a.nd tliere are intellectual revel
a.tions (the rights of the individual, the real
ity of cosmogenesis,etc.), which once made or 
received are man's for ever , •••• ) •••• a living 
force impregnating and completing, in its most 
essential humanity, each new fraction of human 
material as it newly appears. 
No, it is certainly untrue that, as is still 
said, the human being in us starts from zero 
wi th each new genera.tion. 
(Teilhard: . with Lewis and Towers' emphasis a.nd 
ommisions). 
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But this claim that human behaviour is shaped via the 
"cul tural instinct,,(I85) does not preclude Man from 

other forms of inheri ta.nce, nor does it esta.blish the 
priority or predominance of cultural influences on 

human behaviour~ .SCOTT (1968) is more cautious in his 
considerfltion of Ardrey's claim that Man has a terri
torial instinct: 

In short, there is no evidence that territorial":' 
ity is or is not a biologically determined uni
versal condition iri modern man, but a great deal 
of evidence of important cultural differences. 
There may be some biological basis for territor
ial behaviour in people, but it is equally poss
ible thati t is a human cul tura.l invention. (106) 

Culture has displaced Reason as the distinguishing 
feature of Man. AnilJ1als cannot reason so it is believed; 
nor have they ·language, art, science, or ethical syst.ems. 
It is therefore logical, argued KOESTLER (1969), that 
"explanations for behaviour which is exclusively human 

should be sought from those characteristics of Man which 
are .also exclusively human", Koestler concluded that: 

... It seems to me of doubtful value to attempt 
a diagnosis of man entirely based onflnfllogies 
wi th animal beha.viour - Pavlov's dogs, Skinner's 
rats, Lorenz's greylag geese, Morris's nflked apes. 
Such analogies are vfl.lid and useful as far as 
they go. But •••••• they stop short of those ex
clusively human cha.racteristics - such a.s 
language - which are of necessity excluded i'rom 
the analogy, although they are of decisive im
portance in determining the behaviour of our 
species. (167) 

Cul tural influences a.nd hereditary habits (instincts) 
are not the sole factors which govern human behaviour. 
How we behfl.ve is governed by how we perceive the world, 

and this is I:l.ffected by the use to whichw(; put- our. sens

ory mechal1isms a.s well a.s by our experience of how Life has 

treated~us. 
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3.0 HUMAN APROACH AND AVOIDANCE BEHAVIOUR 

The previous section indicated the possibility of 
biological!. roo.tsto Man's claim for subjective space., 
Section (3.0) examines fa,ctors which are knol'ID to' play an 
important pa,rt in his spatial defence system. . These fact-
ors can be seen to operate in human approach and avoidance 
behaviour. Our approach behaviour is governed mostly by 
internal, i. e. motivational facto:'s; whereas our a,voidance. 
behaviour arising from fear or dislike is triggered mostly 
by externa], i.e. environment an factors. 

How we steer our behaviour in the psychologica]. c]im
ates a,nd physical circumstances which lead us to consider 
our Safe Distance with regard to objects is regarded here 
as being subject to three main processes. 

, Firstly. human behaviour has energy and direction. 
Sub-section (3.1) describes how we plan our behaviour ac
cording to the priorities of our emotional and' physiolog
ical needs, and how our actions are moderated by our past 
experiences and by their importance ·~o us of events· both 
immediate and in prospect~ 

Secondly. human beha,viour is rela,ted to the extern8.1 
wor:lJ!.. Our awa,reness of our surroundings is gained entire
ly through our sense organs and it is therefore limited to 
those events which possess the kind and range of energy 
capable of stimulating them. SUb-section (3.2) is concern
ed with how we make use of our sensory modalities in our 
evaluation oi' external events. 

Thirdly. the concent of self is centra.l to any sci
entific theory of hum!'.n behfl.viour. The sense of our own 
body size and how we view its vulnerability is a prime 
source of C':lr subjective spa.ce needs. Sub-section (3.3) 
describes how the imaginal self may interpose a boundary 
between the physica,l self and enviroiilllental objects which 
can be unwarranted in terms of our physica,l safety but. which 
may be necessary to us in terms of our psychological: safety. 
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This section is concerned with involuntary as we]:D.. 

as cognitive beha.viour. Terms rela.ting to the summoning 
and release of huma.n energy a.re defined so' that the mean

ing of their later use will be understood in discussion of 

the fear response to perceived threat a.nd the techniques 
which might be used to measure that response. The broad 

issues of approa.ch and a.voidance behaviour are then related 

to the Ilotivational factors which underlie the dynamics of 

goa~-directed 8.cti·.i ty, a.nd reference is ma.de to establish

ed theories a.nd behavioura~ models. The contribution of 

innate components to withdrawal a.nd a.voida.nce behaviour is 

mentioned. in discussion. of emerg~ncy rea.ctions a.nd reflex: 
actions. Avoidance learning is not overlooked. Some fa.ctors 

which constitute choice criteria in approa'ch and avoidance 

decisions a.re then reviewed. The section concludes with 
discussion of human preferences in space usa.ge .ana note is 
made .of 'learned attitudes to spa.tial observances. 

3.1.1 )?rel'imina.ry concepts. 

Activation a.nd arousa~. 
The level of huma.n a.ctivity from 

sleep to extreme ef:fort a.nd its related cortical exci te

ment is known by the term "activation". Capa.ci ty for act
ivation depends prima.rily on the physiological metabolism 

of the body and the amount of energy it can supply which, 

in turn, is dependent on the body getting adequate nour
ishment.. Evidence has suggested that energy is mobilised. 

and directed by the reticular forma.tion of the braj.n stem 

(FIG. 16 ), for it is here that consciousness has been 
found to be alerted and the appropria.te motor responses 

regulated. The reticular formation interacts \vi th the cor
tex which ragisters and'interprets the sensory stirrru.lation 

occurring within and outside the body; a.nd with the limbic 

area and hypo thalamus which are thoueht to be the centres 

of the emotiolli'1.l a.nd motiv[l.tion",l processes. It has been 

found that direct stirrru.la.tion of the reticular forme.tion 
sharpens attention, whereas injury to this region of the 

.'" 



3.1 (3.1.1) THE ENERGY AND COURSE OF BEHAVIOUR 
124 

septal cingulate gyrus Diar,ram of the neural structure 
included in the l~mbic system. 
Arrows show circuit pathways. 
Double-ended arrows indicate 
a two-wa,y path. Bls,ck arrows 
represent the Papez circuit. 
The olttflow from the hippocampus 
is the fornix bundle (see below). 
Structures not repeated below 
are deeper inside the ,cerebrum. 

entorhinal 
cortex' 

HYPOTHAL.AMUS, 

Pituitary __ ' __ ~~ 

Pons 

RETICUL.AR 
FORMATION 

(After McClea,ry & Moore:1965) 
hy. (hypothalamus) 
th.(anterior 

thalamus) 

A"'ie~IOR 
THAUMUS 

Corpus Callosum 
(the bridge be
tween the twin 
hemisphel'es ) 

MEDIAL SECTION 

(Drawn and modified from Keele,C.A.and E.NeE (1966) 
Sarnson Wright's Applied PhySiology (11th edition) 

The Limbic System are structures which form a 
border (limbus) around the junction between the 
illiencephalon and forebrain. 

FIG. (16) THE RE'l'ICUL!l.R FORf,lI,TIOn AND LBffiIC AREA 

.' 
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brain and the action of barbiturate drugs have dulled 
consciousnessJI8S) • 

125 

The alerting of consciousness preceding activation, 
i.e. the arrest of attention, is known as "arousal". There 
are individual differences in the level of arousal prod
uced by specific situations for. the latter may not have 
the same meaningfulness. for individuals. Moreover, indiv
idual response to an arousal!. stimulus is, influenced by OUIt'" 

private evaluatioll of the satisfaction to be obtained from 
action - action must be worthwhile. A repeated stimulus 
can therefore evoke the la.w of diminishing returns, in 

. terms of ensuing action. R:espo:lse to stimulus is also 
affected by our effort of will!, for those who' possess a 

. high level of achievement motivation may react mo~e posit
ively to a given s:timulus than others less determined. 

Techniques of I!lea.surement .• 

There are various ways in which the energy of 
~rousal and activation ha.ve been assessed, and studies 
have been made to relate the level! of arousal to body
image boundary definiteness. a.s well. as to approach and 
avoidance behaviour. 

lillQ. The level of arousa.l in the cortex ha.s been determined 
'by recording its electrica.l s.ctivi ty via. a.n electroencephal
ogra.m (EEG), and by differentiating the traces which a;c-. 
company bursts of nervous energy from the rhythmical "alpha 
waves'" which a.re the normal! manifesta.tion of neural! act
ivity in the awakened state when the brain is "o:frf-load". 

Electro-encephalogra.phyr reveals a high a.mpli tude 
rhythm of about 10 cycles per second in a subject at rest 
\Vi th his eyes closed. .This cha.nges to a low a.mpli tude 
high-frequency activity when the subject attends or tries 
to perceive a visual stimulus (189) • The a.lpha. rhythm is 

therefore blocked or reduced by stimllli which alert the 
individual, and ono might suppose that a measure of this 
alpha component - or rs.ther of :i.ts absence - would indic-



J2b 
3.1 (3.1.1) THE EIIERGY AND COURSE OF BEHAVIOUR 

ate a subject·s .consideration of his safe distance. Yet 

whilst BARRATT (1956) found that supprossion of the alpha 

was not a reliable index to the mental proc~ss of visual

ising, FISHER & CLEVELAND (1968) discuss evidence tha't 

individuals \Vi th firm body-ima.ge boundaries have exhibited 

low percent time alpha chara,cteristic: of high level activ

ation in the brain stem reticular formation (BSRF). They 

note that proprioceptive impulses (sect.3.2.2) rank second 

to pain in their r,bility to alert the BSRF, and conjecture 

that the relatively higher level of proprioceptive arous

al (striate muscular excitation) to be found in those with 
firm boundaries accords wi tli this low' alpha (90) • 

Q2g. Changes in the level of activation have been mea,sured 

by recnrding galvanic skin response (GSR). The electrical 

resistance of the skin' decreases in emotional sta,tes and 

during arousal due to the increased secretion of swea~. 

GSR techniques entail' mea,surementof the resistance of the 

skin to an applied electrical current. If the current is 

kept constant the voltage across' the subject wil~ be an 

index of his resistance. 

Among those who have used GSR for the express pur

pose of investigating the level of arousal associated with 

the proximity of neighbours - though not objects - ar.e 

McBRIDE et al.,(1965). They found that suhject GSR res

ponse was greatest when subjects were approached'frontally, 

whilst side approa,ch yielded a greater effect than rear 
approa,ch(191). This study can be compa,red with that of 

KINZEL(1970) conducted in a U.S.Federal prison. Kinze~ 

tested the spatial toler1'lnce of prisoners with violent and 

non-violent records respectively by a.sking them to tel]'. 

him when he had approa,ehed them too' closely. The cla,im to 

space around non-violent prisoners was found to be nearly 

cylindrical, whereas violent prisonel's made addi tiona.l. 

cla,ims to the space behind them - an approach thcy regarded 

as very threatening(I92). The Freudian's thoughts would 

proba,bly turn to paedera.sty amongst long-term prisoners 

who are perhs,ps more likely to be violent men. 
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~'. A mee.sure of e.ctivation can be obtained by recording 

• ~ the fluctuations of muscle tensions in body parts. The 
electro-myogram (EMG) is referred to below:i.n connection • 

with stress and tension. 

Appre.isal of technigues. Changes in activation level are 
also accompanied by internal physiologica~ cha.nges in the 

hea.rt rate and in the pressure and circul[~.tion of the blood. 

In fa.ct almost any human activi ty Pr.OdUC~S some physiolog

ical rea.ctivi ty ir. muscula.r tension, skin resistanc.e, heart 
rate, and cortica.l excitement, correlate to the intensity 
of the external stimulus and the motivational factors gov

erning the activity. But the va.lue of the level of activ

ation (or arousal) as a mea. sure of the drive state of an 

individua.l is lessened by the fa.ct that the correl!:,tion 

between the various indices of active.tion are not always 

high. There is evidence, for instance, that cardiac and 
conductance measures show independent va.riabili ty acc.ording 
to the ne.ture of the stimulus si tuation (1~3). Furthermore, 

studies of (partial) sensory deprivation he.ve shown that 
subjects sometimes respond to a. decrea.se in sensory input 
by an increase in activation(194). Animal studies also show 

that the various indices of activation - autonomic, electro
cortical, and behavioura.l - may operate independently(I'35). 

Whereas the notion that the level of activation ca.n be meas

ured a.long a linear scale me.y be valid when there is high 

correlation between dependent variables (HINDE 1966), there 
. s.re difficulties in selecting those varie.bles since patterns 
of .physiologi,:al response ca.nbe highly individualistic. 

Particula.r physiological functions may be highly disturbed 
or unresponsive in two individuals exposed to the same 

stimulus si tua.tion. . Physiol;ogica.l measures of acti vat-
I 

ion and arousal as a.n index to changes in a subjects assess-

ment of a S!:tfe Distance would ha.ve to be caJ.:ibrated for 

ea.ch individual tested. 
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Stress [l.nd Tension. 

People concerned for their personal 

sa.fety often shov( signs of stress and tension. In vernacular 

speech "stress!1 and "tension" a.re often given much the same 

meaning, although it is widely recogzlised that stress pro-

. duces tension and tha.t tension is evidence of stress. Stress 

and tension can be differentiated more clearly if stress is 

regarded as a physiological condition in which internal 
prepara.tion is m[l.de to meet some perceived threat, the evid

ence of this :preparation being given by some homeostatic 
imbalflnce; whereas tension Cfln be conceived a.s the manifest

ation of an emotional or'physical loa.d as evidenced by mus
cular' contract ions (196) • Such an opinion would find support 

from those who regard the best index' of' stress to be that 
derived from biochemical anaJ.ysis(l~7). The division i~i also 

appropriate tC' thc hypothesis proposed by FISHER & CLEVEJ.sAND 

(1968), that people with firm body-im[l.ge boundaries would 

show greater physiological sensitivity in their outer ~ody 

la.yers (the skin, the striate musculature, and their vascular 
components), ·than those with weak boundaries who wouId show 
equivalent response in their internaI. viscera(198). 

stress. People resp'ond to stress in different ways, for their 
reactions Cfln not only include physiological: changes perhaps 
accompanied by nervousness. and fatigue, but impaireq moto!! 

responses and perceptual' inaccura.cies as· well!. On the other. 
hand, simple motor acts, reaction times, and movement times, 
have been found to quicken under stress{l99). The involuntary 

self-protective defence mechanisms suggested by Freudian 

theory also come into opera.tion as a. result of stress •. 

Measurement of stress. Various physical rea.ctions are regarded 

a.s indices of stress. stress· induces increased palma.r sweat 

which can be measured by GSR techniques. Other physiological 

measures used ha.ve included eye blink rate, pupil dilation, 

skin. tempera.ture, B.nd salivary secretion. Blood and urine:' 

analysis, excretion [l.na.lysis,· muscular tremor, a.ud muscula.r. 

action potentials ha.ve also been used as stress indica.tors. 

Subjective evaluation methods coulcl require a subject to in-
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dicate the level of his concern during a. stressful si tua.t
ion. Some of these mea.sures have been used to;' detect evid
ence of human spatial. t~leranceJ'lO(» 

Tension. Evidence of tension is muscular' contra.ction. Self
initiated skeleta~ body movements cannot be made without 
muscular contraction, and muscular tension is weI] known 
to influence body movements. Muscle cra.mp is a familia.r 
although extreme occurrence of this relationship. 

It would seem that we a.re aware of some generall leve:t 
of muscular tension which is desirable for aIertness to our 
surroundings. Thus people who startle easiIy or who make 
rapid a.v:kward movements are thought to be "over-tense" 
whereas the lethargic are thought not to be tense enough •. 
This general level of tenseness is somewhat arbitrary and 
is perhaps influenced by the metabolism of the individuaJJ. 

Overt tension is often taken as a. mark of general 
a'Ctivation, but tension can a.lso be specific in its point 
of origin such that the magni~ude of "effort" tension would 
seem to be greatest in the performing limb closest to the 
source of stress. Effort tension can often facilitate mot-

. or performance, whereas "emotions.l" tension can have a con
trary effect. Moreover, emotional tensions can be unrelated 
to the task in hand. 

The relationship between muscular tension and effect-, 
ive response is unclear. It ha.s been postulated that mus-
cula.r tension lowers the threshold of cortical exci tabili ty 
so disturbing the ability for fine discrimina.tory movements, 
and it has been supposed that this excitability takes place 
in the brain stem reticular . forma tion (201). On this basis, 

it might be assumed that consideration of the Safe Distance 
would lead to the emergence of grosser movement patterns. 

Measurement of tension. More primi ti ve means of measuring 
muscular tenGion seem now to be superseded by electro
myograpl,ic techniques. Muscle a.ction produces weak .electric
.al impulses in nerve pathws.ys which can be measured by the 
electromyograph (EMG). The ma.gnitude of these currents is 
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assumed to indicate the preyailing tension. In so far as 
stress a.nd tension a.re related, certain techniques which 
can be used to measure stress, e.g. GSR a.nd varia.tions in 
blood pressure, can a.lso be predictive of tension. 
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. Anxiety and fea.r. 

Anxiety a.nd fea.r ~re brain events which 
accompa.ny consideration for our safety, and ",;hey a.re related 

emotions which frequently influence approa.ch and a.voidance 
behaviour. Anxiety and fear a.re not easy to differentiate 

with precision, but it has been suggested that anxiety is 

a long-term state of foreboding during which the individual 
feels threatened by some danger or- pain he wishes to avoid; 

whereas fear a.rise.~ suddenly in respqnse to the irnoedia.tely 

threatening situation. It ha.s a.lso been suggested that it 

would be better to regard fear a.s the response to actual 
threat, and to associate a.nxiety with faiIure and frustra.t

i<!rn in attempts to reach some goal and with motivationa.:U. 
conflict('102) • 

III some peopl!.e over-anxiety is a personality trait 

which they cha.ra.cteristica.lly evidence in their excessive 

timidity, by their lack of venturesomeness, or perhaps by 
their tendency to take precipi ta.te action. All.. such fact

ors could bear on their Safe Dista.nce jUdgements. Other 
people may have morbid fears of the particular (phobias), 
or of more general conts.ct with the externa.l worl!.d (as in 

some forms of schizophrenia.). The latter group are ilJl. and 

their Ss.fe Distance judgements are likely to be wildly er

ratic according to circumstance. 

The experience of fear a.nd anxiety is a.ccompanied 

by changes in s'.lch autonomous processes as heart rate, cir
culation, respiration, and sweating; but changes in pa.rtic

ular systems do not invariably acco~pany experience of a 

specific emotion. 

Both anxiety and fear are intimately related to 

movement behaviour. Either state can lea.dto aggressive 

action by tnose experiencing those emotions, or, alternat

ively, either state ma.y precipitate withdrawa.l or a . ."oidance 

behaviour. Furthermore, eA~erimenta2 results which have 
reported an increase in muscula.r tension in people who a.re 
highly a.nxious seem pertinent also to those who are fear
ful (103). yet a.l though anxiety and fear may both produce 
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tensions, anxiety states tend to inhibit action because of 

their intrinsic conflict na.ture wherea.s feer is often the 

spring of action. Moreover, anxiety would seem. to· fostel! 

stereotyped behaviour as when those who a.re anxious fa:Ill. 

back on the familiar in situai;ions which give them disquiet~ 
Ih tFle same fashion, we common1y feel uneasy when brea.king 
habit patterns governing the route of . our da.ily journeys. 
By contre.st, the behavioura] response to fea.r can be highly 
adaptive. 

Fear and anxiei;y both influence Safe Distance judge

ments, e.nd although we have suggested that we' can dif:trerent- . 
iate when 1bhe one. experience shades off into experience of 

the other on the basis of whether they are long-term o~ 

short-term experiences, we can also'regard the in-between 
a.rea· 01' decision si tua.tions involving uncerta.inty some of 

which evoke a.nxiety and others fear in another way. 

Thus JORDAN (1968) has postulated a minimum level of 

psychologice.l certa.inty which is a prerequisite for any 

action. For example, in our illustration (FigA :sect.l.O), 

the skater would never venture onto the ice unless he wa.s 

sure it would support him. Then should he be reen to go on the 
ice hesitantly, his situation would be that of psychological 
uncertainty even though the cond'itions for the fulfilment 
of the minimum level of psychologicaJL certainty had been 

met. But should he go on the ice 'blithely, it follows, argues 
Jordan, thai; action ta.ken in a confident,a.ssured manner,. 

is that which functions under conditions of absolute psy
chological cel·ta.inty. That is to sa.y, our ska.ter would :feel 

that the environment would not present any situation with 

which he would be unable to cope. As we have noted before, 
events might prove him mista.ken. 

Now ·the behaviour that occurs between the level of' 

minimum psychoJ.:agical certainty and absolute psycholagica1. 

certainty is cha.racterised by feelings of doubt, indecision, 

and insecurity. rrradually these (;ondi tions cha.n.ge in a. pos- . 

i ti ve way as thei:..' associated si tua.tions seem oore V'li thin 
our control. Jorda.n therefore suggested that it might be. 
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possible to illustrate wha.t takes pla.ce in diagra.mmatic 

form. His illustration below shows five discriminable 

levels of' fea.r and of anxiety (Lickert semantic different

ia~ scale) obtaining between minimum and absolute levels , 
of psycholo'gical certainty a.nd opera.ting in conjunction 

with four subsets of possible events. Events occasi~ning 

fear and a.nxiety are ordered, tho:se below the minimum 

level or at the absolute level of. psychologic8.1 certa,inty 

are not.. The dia,;;ram is interpreted such that "'the level 

of psychological certainty ·for ea.ch alterna.tive facing a 

decision-maker is determined (by the point on the X-a.xis 

where he) is psychologically certain that none of the 

~vents to be found to the left vf that point wil~ occur 

if he chooses (that point) ,,(2.D4) • His expla.nation seems 

j;ransferable to the inanner.in which we form Safe Distance 

jUdgements • 

. ABSOLUTE 
PSYCHOLOGICAl, 
CERTAINTY 

FEAR 

LESS THAN 
MINIldUU LEVEL 
OF PSYCHOLOG
ICAL CERTAINTY 1--""""11 I I I 1 I 1 I 1 I I !I 1-. ------' 

UNIVERSE OF POSSIBLE EVENTS 

FIG. ( 17) STATES OF PSYCHOLOGICAL CERTAINTY AND UNCERTAINTY 
IN CONDITIONS OF FEAR AND ANXIETY. (Arter JORDAN 
(1968) • 
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3.1.2 Hotivation and drive-reduction. 
. , 

Human behavtour is purposive in that we select 
certain behaviour and activities in which to engage. 
Selection is initiated by an impetus to action, i.e. a 
drive, which is directed consciously or unconsciously to
wards the attaiIll!lent of some specific life condition (see 
Sect.2.6.l). The direction ta.ken by our actions depends 
on how we are motivated; in what we see as desirable 

,ends and the values we attach to their achievement, and 
in what we regard as preferred means to obtain those ends. 

II.nimal behaviour is said to be characterised by 
its "stimulus boundedness", in that by and large they res
pond only to the intrinsic physical properties of objects 
importailt to their physiological life. ('205) The mark of . 
intelligence in sentient creatures is the absence of this 
tra.i t. Intelligence implies not just a capacity for 
thought which animals may often display, it implies amongst . , 

other things a capacity to reason. Animals are not known 
to possess anything like our own ability for reasoning 
although they can draw on past experience to solve novel 
prOblems: without trial and error. ('206) , The consequence 

for them is that the ma.intenance of physiological life 
becomes the end to which pra.ctically all their behaviour 
is directed, whereas civilised Man more often regards the 
satisfaction of physiological needs as simply expedient 
to the fulfilment of wider satisfactions or "goals". He 
is aware that Life can offer more than just survival. 

are 
the 
th'e 

It is a fair premise tha.t all sentient creatures 
motivated to maintain their lIife.('207) To do so requires 

maintenance of an internal physiological sta:b.ili ty of 
body chemistry which is partly achieved by autonomic 

processes such as the circulatory, respiratory, and digest
ive systems, and partly through the voluntary processes 
enta.iled in seeking the satisfaction of physiological 
deficiencies associated with hunger, thirst, and elimination. 



1'35 
3.1 (3.1.2) THE ENERGY AND COURSE OF BEHAVIOUR 

These processes a.re considered inna.te. Sexual behaviour 

is R further type of inns.te motiva.ted behaviour companion 

to this ca.tegory in the sense that i t it essential to the 

survival of the species although not to the individual. 

A t one time it was suggested tha.t all human behaviour 

could be traced to activities which satisfied physiologictl.l 

defi'ciencies, and from this thinking a.rose "drive-reduction" 

or "need-primacy" theory(rzoa). However, a.s VERNON (1969) 

hRs pointed out: 

The avoidance of pa.in, injury and danger by wi th
dra.wa.l or flight would seem also to be innate; 
and it is essential for the preservation of life. 
'But no physiological deficit is involved. The 
SRme is true of defence by fighting. ('209) 

Action ta.ken to satisfy the bRsic desire for surviva.l 

reduces the strength of t.he a.ccompanying drive, Le. there 

is drive reduction. But hum:3n behaviour is clearly not en

tirely rnotiva.ted by the' dictates of viscera.l needs since 

some forms of human motivated behaviour offer no need re

duction a.l though they may give sa.tisfaction. This is 

shown when men seek stimulus or self-rea.lisation by the 

deliberate undertakinr, of hazardous pursuits; or when they 

enga.ge in intellectual .or physical ta.sks simply to enjoy 

their ma.stery or to sa.tisfy their curiosity:. Success in 

these forms of a.c·~ivi ty can breed further appetite which 

is not _ abated by a consumatory act a_s occurs with eating 

or drinking which reduce and termina.te a.ctivity. !:loreover, 

al though human motivated behaviour includes illn:3.te tenden

cies which often lead to the satisf8_ction of physiological 

needs, this state is not normally a.chieved by fixed act

ion pa.tterns but is highly modified by lea.rning, Le. we 

choose to act as we do. 
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3.1.3 Gcal-directed behnvicur: subjective nrcperties. 

~, gcal is the aim cr purpcse to' which scme sequence 

cf beha.vicur is directed. It is the termina.l peint ef shert 

er lcng-term activities ccnscieusly directed by eur inter

ests, sentiments, er persenal philescphy. Goa.l-directed 

beha.vieur is cha.rncterised by the experience of inner metiv

ational forces which cause us to' strive towards seme end

state which may be clea.r in cur minds er just vaguely envis

aged. Goal achievement can admit alternativ1; end-states all 

cf which are experienced a.s a. successfu.l cenclusicn to' the' 

expenditure ef effort. 

It is outside the sccpe of this study to' consider 
the varieus 'Persenality theeries which have advanced explan

ations ef geal-directed behaviour. We she.ll merely describe' 
a few ca.lient fea.tures of the method of annlysis premeted by 

Kurt Lewin and his successers which seem pertinent to exam

ination ef the Sa.fe Distance. 

Censtructs frem Lewini8.n "field theory". 
Fi(:!ld theery is a' 

procedure in which behavieur is viewed .a.s occurring in a' 

field er ·erga.nised system. The main divisions in the field 

consist of the person and his environment, with envirenment 

further divided intO' psychclO'gical and nen-psychologicnl parts. 
The perscn and his psycholcgical~ environment are termed his . . 

"life space", and hew he perceives his situatien (his psycho-

logica.l envi~onment)· and the kind of man he is willl jcintly 
determine his response. B = f(P,E). 

A~ individual's life spa.ce centains "regiens" which 

cerrespcnd with the dynamic aspects of the situation. But 
there is nO"necessary dispesitienal cerrespendence between 
regicns in the life space and the events they represent in 
the physical werld with the exception cf the "quasi-physical'" 

circumstances described earlier (sect.l.1.9). Events which 
loom la.rge to' the individual cculd be psycholcgica.lly closer: 

and ef grea.ter magnitude than these of J:ess cencern to' him. 

Behaviour eccurs in the persen' s life spa.ce following 

a.rousal ef a. need. Need is the energy censtruct, the metiv-
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ator, in Lewin's theory; it can arise from physiologica.l 
arousa.ll, e. g. hunger, or from desire and intention. Out of 
the needs a.t a. given time particula.r regions acquiIre sig
nificance. The "valence'" or significance of those regions 
can be positive or negative. Because of needs the person 
is influenced to move toward regions of positive valence 
or awa.y from regions of negative valence by interna.l forces 
calJJed "vectors"'. If movement takes place "locomotion" is 
said to have occurred. Locomotion may refer to a cha.nge in 
menta.l state only sometimes accompa.nied by external evid
ence, but it may also occur in a. physical sense. 

Lewin would not define his terms closely on the 
basis that it would halnper future research. But by linking 
need to ve.lence instead of directly 'to behaviour, his syst
em allows. other determinants of behaviour to be linked to 

'. need to produce valence. A multi-determined valence itself 
does not transla.t.e directly into behaviour; it has to com
pete with the valence of other regions to determine the 
resul tant vector path (GEIWITZ 1969) (210) • . 

Need-reducinll: ,'1:08.18, tensions, 8nd activa.tion level. 

Lewinian theory attributes human striving to an 
inner drive which is precipitated by a condition of tension 
arising within the individual. Attainment of the.goal
state reduces or m?y terminate tension. I,ew:in conceived 
tensions a.s set up by internal needs which may be transient 
or longer lasting, and he did distinguish between the.' gen
eral need states of "undersatiated, satiated, and oversati
ated". The degree of satiation partly determines the 
strength of the valence associated with the need. 

The person himself was conceived as being composed 
of several sub-regions, and' tensions could a.rise in partic
ular sub-regions or in the person 80'3 a whole. Atta.inment 
of the goal either neutralised or equalised tensions within 
the sub-regions which themselves could interact or remain 
segregated. Tension systems discharge in action whenevl'r 
possible, but this depends on the total energy possessed 
by a needs-tension system and the activation level of the 
person. 
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Non-need reducing goals. 

Short-term goa.ls, i. eo. immediate 
need-reducing goals such as finding a seat on a crowded 
train or finding somewhere to buy a mea], enable a consum
matory act by their achievement which discharges the tens
ion system. But as welJl as drive-reduction, Lewinian 
theory also encompasses situations where the achievement 

. of goals he.s li ttlJe or no need-reducing properties. JORDAN' 
(1968), for example, has explained the form of these latter 
goals. First, there are many alternate goals whxch ane 
within the potential reach of the.individual and many which. 
aTe not, and much human striving is directed towards extend
ing our grasp over a wider range of potentialities. O£tel'. 
it must happen that surmounting the obstacle to our desire 
becomes the goal itself and not the state made a:ttainable 
by achievement of the goal. Hence the common experience 
that possession diminishes the value of the spoils. Second, 
goal-directed activity can be directed towards unknown 
goals as when we set aside resources to meet future contin
gencies. Third, are "ought" goals; these are the standards 
of personal behaviour we respect and aspire to. They are 
ethica], codes we feel we "ought" to observe.(211). 

Valence a.nd vectors. 
In Lewinian theory, valences are the 

mea.sure of the attractiveness of goals end things rela~ed 
to them. For example, we might pleasura.bly anticipate the 
prospect of the journey to our holiday destination as well. 
as our arrival. Al]] externel circumstances which a.re per
ceived a.s being related to needs possess valences which are 
po si tive or negative according to vlhether they are expected 
to allow or prevent goal a.chievement. Needs organise behav
iour. An increase in the intensity of need (e.g. for rest) 
lea.ds to an increase in the positive valence of certalli 
activities (e.g. going to bed) and to an increase in the 
negative va.lence of other [I.ctivi ties (e.g. digging the ga.r
den). Thus statements reg8.rding ch[lnge of needs ce.rry im" 
plications for a.ssocia.ted valences. 
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Lewin gave the name "vector" to the psychologicaJJ 
force which directly de.termined thought and behaviour. As is 
used elsewhere, 
of s.pplication. 

is the person. 

s. vector has direction, intensity, and point 

In the life-space the point of application 

The properties of a vector a.re usually determined by.-

valences. Its direction is either towards positive valence 

or away from negative valence. Its intensity is a function 
of the strength of the valence (directly), ;md of the psy

chologica.l distance between the persc.n and the va.lence (in
Versely) • 

Regions. 

"It is very difficult, if not· impossible, to define 
a region conceptua.lly or operationally" wrote JORDAN (1968). 
Regio::ls within the psychological J'lnvironment do' not necess

arily share the cha.racteristics of regions within the pen
son. As far a.s the Safe Distance is concerned, a region 
could represent either what we see of the world, or what we 

think we can do a.bout it, or how the consequences might af

fect us. 
Regions can be mutual!ly influencing, and those per

ceived as psychologics.lly close tend to a.ffect each other 

more readily thsn those further apa.rt. But this depends on 
the "permeability" of a region, Le.its sUBceptibility to 

influence. 

Vs.lence and utili tr. 

It can be reca.lled from section (1.1.9), 
that a distinction ws.s made betweeri the utility of an 8.ct
ivi ty (or a goal) and the valence of an a.ctivity (or a g08l); 

where it W8.S c11timed by this writer that utility denotes a 
capa.ci ty to supply satisfaction wherea.s valence has to do 

with the direction and compulsivenes'3 of the drive (meaning 
vector force) to gain that sa.tisfaction. 

Lewin himself noted that valence and satisfa.ction 

should be clea.rly distinguished. He :mw that thc valence 
of an activity wa.s closely rela.ted to its utility, but thl3.t: . 

•• • not a.lJl a.ctivi ties ... which have positive val-
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"ence also have sa.tisfa.ction value in (the) 
ca.se of consumption; on the other hruJ.d, activ
ities with no or even negative valence may 
have satisfaction valuc. (2 I?) 

In the first instance, consumption in the biological, sense 

can be associated with the fa.ct tha.t hungry people must 

often makc dv with poorer food than they would prefer; in 

its economic sense, consumption in the form of acquiring 

a car can result in disatisfa.ction with its performa.nce on 

the road. In the second instance, a regimen of diet may 

be' unattractive to us a.1 though we might be pleased with its 
effects on our wa.istline •. 

The representation of comnetine; valences. 
Onc' area 01: human 

behaviour which has lent itself to ana.lysis in Levvinian 
terms is that of.intrapersonal conflict. Goal,,..directed be
haviour may not always achieve its obj ect beca.use of the 

intervention of social or physical' obstacles. Pl.s a result, 
'the person may experience anxiety and frustration. Frustrat

ion may also occur from an incapacity to pursue competing 
interests simultaneously. Activity ma.y then become redirect

ed. 
Lewin saw intrapersonal conflict a.s a state which 

occurs when two or more opposing forces (vectors) a.re ap-" 

proximately equal. The principa~ forms of conflict between 

competing valences arise in three basic situations:: approa.ch 

.-approach conflict, approach-avoidance conflict, and avoid

ance-avoidence conflict (FIG. 18 ). 

Conflicts between two positive valences of about 
the sa.me strength a.re of the kind where choice must be made 

between equally attractive courses of action (FIG.18a). 
Since force is an inverse function of psychol:ogical 'distance, 

any locomotion towa.rds (sa.y) Pl., increases the force towards 

A. and lessens the force towards B'thus resolving the con

flict. 
Conflicts between two negative valences of about 

the same strength are of the kind when we a.re pla.ced on the 
horns of a dilemma (FIG.ISb). If a. person moves towards 
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REGIONS of psychological environment 

VALoEfNCE (~- . """'~..!---I"~ I~ \ _ VECTOR 
or force. 
on PERSON 

PERSON 

Cl> 
- t -
.~G)~. 

Ca). APPROACH-·APPROACH (b). AVOIDANCE-AVOIDANCE 

+ 
·~OV-

(c). APPROACH-AVOIDANCE DOUBLE APPROACH-AVOIDANCE 

BARRIER 
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'Xc APPROACH-AVOIDANCE 
with impermeable 
barrier 

. (Drawn and modified 
from GEIWITZ 1969) 

FIG. ( 18) THE REPRESENTATION OF CO~WETING VALENCES 
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(say) A, the force from A. will increase and tend to move 
him back to the initial positio:p.. Movement towards B'has 
the same effect; with the result that the person may at
tempt to leave the situation either physically or by re

structuring his psychological field • 

. Approa.ch:"avoidance conflicts can be represented in 

two ways (FIG.ISc). First, there are conflicts which in
volve a single region where there are forces both towards 
and a.way from that region. Conditions of this kind occur 
when. we weigh up the advantages and disadvantages of a 
course of action. For example, we might fear sa.nctions for 
pursuit of some pleasurable but proscribed behaviour. 
Double appr08.ch-avoidance conflicts occur when we weight 
the pros and cons' of alternate courses of action. Approach 
-a.voidance conflicts of the kind which resemble the con
dition of the experimental situation in Section (4.0) can 
be shown another way. Thus A can only be approa.ched by 
1?-egotiating the negative valence of B;. the impermeable 
barrier enclosing the regions A and B cannot be broached 
and the person oannot go outside the fiord to reach A. 

Decision in the Life Spa.ce: time, information, and basis 
of judgeinent. 

Lewin conceived a.ll! thought and behavioun 
as occurring within a field during a given time. period of 
dura.tion depending upon the scope of the situation. In 
dealing with the individual:, the field concerned is the 
life space of the individual!. This comprises the state 
in which he finds himself, the goals available to him, 
and his state of means some of which may lead to the goals. 
A'.t a given time span, the life spa.ce contains not the 
whole of the individual's total. knowl'edge of the world, 
but merely the part that has updated relevance to a. given 
beha.vioura.l event. There is resemblance to the "schema" 
drawn from the total number of schemata which constitute 
the frames of reference of ourselves to non-self (HEAD 
1920); (BARTLETT 1932); (LEE 1968) (213). Lewin m::1.inta.ined 

that beha.viour j.s a function of the life space (B=f(P,E), 
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with the consequence that what is not perceived or cannot 

be perceived a.s relevant to the given behavioura.l event 

cannot be included in the life spa,ce. For example, if we 

do not perceive ourselves as subject to threat there can 

be no Safe Distance judgement although we may be in hazard. 

The essence of explaining or predicting any 
changc in a certe.in area is the linka.ge of that 
change vri th the conditions of the field a.t that 
time. This basic principle ma.kes the subject
ive probability (1. e. psychological probability) 
of i:m e"lent a pa.rt of the life space of that 
j.ndividual. But it excludes the objective prob
ability of alien factors that cannot be derived 
from the life spa,ce. (Lewin 1943) (214). 
(Interpolation added). . 

Pi tfa.lls of 8nglogy. 

Lewin was mathematically adept which 

substantia.lly explains why field theory employs some terms 

which in physical sciences imply tangible dimension. The 

temptation to equa.te psycho2.ogical! dimension with physicaL . 

. dimension is self-evident •. Sometimes this might be pos

sibl!e in controlled circumsta.nces, i.e. in the Uquasi

physical" situation recognised by Lewin;. but in the general 

ca.se it should be remembered that regions in the life spa.ce 

ma.y 'be operating in different conceptua.l dimensions. The· 

significance of this is that the definition of the bound

aries of psychologica.l' spa.ce may require "n" .... dimensions 

for their statement. (:r;: problem endemic to intera.ction 

ms. trices:' see JONES 1970) (215).. :?ictorial representation 

of the ca.usa.l nexi of subjective opa.ce therefore tends to 

be a gross 8l1d mislea,ding simplification, although it is 

possible to portray the ostensive demand for subjective 

spa.ce'in the ordina.ry way. 
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3.1.4 GOB.l-directed beh8viour: system nronerties. 

In objective (Jns.lysis, the exhibition of goa.l-direct

ed behaviour in the experimental situ(Jtion is often des

c'ribed 8.S "gortl-seeking" to emphasise that beh:wiour is 

adapted to meet chane;es in the si t'U9.tion whether actu8.1 or 

foreseen •. Goa.l-directed beh,wiour is therefore behs,viour 

not only a.imed towards the 8.ctual goal event, but determin

ed such tha.t were the circumstances to alter the ensuing 

action would show the requisite modification. l:Ioreover, 

implici t in g08.1-seeking is the notion th8.t action is chos

en on the ba.sis that it reduces the distance either temp

oral or physical between the experienced situation and the 

gOB.l event,. 8.nd that where 8.1 terlla.tive coursesa.re possible 

that the most economical course will be chosen. EX(J.mined 

together or separately, these notions have directed theor

etici8ns to enquire into the nature of the corrective mech

anisms which determine behavioural ch8nges, and they he.ve 

sought ways of identifying 8nd characterising observed re

lationships between action v8.riables and environmenta.l 

variables as processes within some organised dym'mic system. 

The expression of these rela.tionships is na.tur(J.lly 

affected by the complexity of the si tua.tion to which they 

refer. Thus HINDE (1966) described how goe.l-directedness 

h8s been used to refer to beh8,vioural mecha.nisms of greB.tly 

differing c.omplexi ty, 8.nd that it is necessary to differ

entiate between :cases in reference to the c·oncept. He s8.id 

the simplest were goal situations I.'ihich were merely con

SummB.tOry and which terminated beha,viour, and tha.t in such 

£j.s these the effectiveness of further stimulation might be 

merely 8 matter of chance rather than the consequence of 

any (intern8.1) comparison process between the input of the 

moment a.nd a Sollwert (0. reference vB.lue). more complic

ated, he remarked, were situations where the difference 

between an experienced si tua.tion Bnd a. goal s'i tua.tion in

fluenced the intensity of beh8,vj.our, its direction, ,llld its 

nature. Such cases implied a process of comparison, the 

existence of B. Sollwert and a "goal-seeking" mech,mism. 
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A t.' a. further level of complexity were CD,ses where goal

seeking behaviour involved successive sub_goals('216). 

Mechanic81-biololdc81 pn81ol!ics. 

145 

Hinde's specifics,tion of the sctivities which hs,ve 

been described as "gos,l-directed" is illustrative' of the 

wa,y vsrious concepts relating to biologicsl acti vi ties have 

acquired such uncertain definition as to hsmper the discus

sion of events a.osumed to ta,ke pl[lce in the human mind be

tween the apprecia:~ion of a. situation and what we do about 

it. Words to describe human experience a,re unfortunately 

susceotible to ambiguity; the Safe Dist:;tnce is a good exam

ple: but to some :extent the risk;:; of misunderstanding can 

be overcome by expressing biologica,l concepts in the terms 

used by engineers t'0'describe the operation of servo mech8,n

isms. For eX8mple"the reciprocal interaction between the 

individua,l and his surroundings which ta,kes pla,ce in goal

directed a,ctivi ty and which ini tia,tes, sustains, 8nd modi

fies his beha.viour can be referred to in the terminology 

of servo theory as a "behaviour8,1 loop" which signifies tha.t 

in pa:i>ticu18,r circumstances we a,ct as self-correcting mech

anisms constantly p,djusting to ch8nges in our internal and 

externa.l conditions. A motivationa.l model of drive reduct-

. ion ca.n be expressed as a beh(l.vioura,l loop. Figure (19) is 

a simple eX8mple. 

DBLAY 

~~]---+l nOTOR ACTION f >- lfCOlTSUr,'Il':iATORY .WT 

*01' consumm8tory sti=lus which inhibits further 
a.ppeti ti 'le beha.viour. 

FIG.(19) DRIVE-REDUCTION BEHAVIOURAL LOOP 

Thus NEED arises from 8n interna.l state, e.g. hunger, le8d

ing to hIOTO:i ACTION, e,g~ food seeking, culmina,ting in a 

.cONSUM!;l~ TORY ACT, e. g. e8.ting. The satisf8ction of physio-

10gic8l needs is cyclic with o. DEIAY fElctor, e.g. the diurn

al rhythm. A more complica.ted f'ud inform8.tive eXElmple .h8s 

been given by DEUTSCH (1960) who bps a.lso developed a model 
for goal-directed beha,viour involving sub-goEl.ls('l.17). 
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-> excites ANALYZER 
---m>- inhibits , 

i.e. receptora.l system ~ 

~ causes to va.ry ., ~ 
, ( 

-
*INTERNAL ~ CENTRAL l:IOTO:l A ... ENVIRONMENT I-MEDIUl,J STRUCTURE SYSTElrI -
*i. e. the chemical state of org21nism' s physiology 

FIG.(2.0) DEUTSCH'S FEEDBACK mODEL OF MOTIVATION 
UND:3RLYING DRIVE-REDUCTION (after Deutsch) 

Since we refer to the principle below, we ma.y note that 

Deutsch's dia.gram incorpora.tes a (nega.tive) feedback loop 

whereby tlie~system i:s;s;!;~biiised (inhibited). Stabilisa.tion 

is achieved in circuits of this kind via response to error . . 
signa.ls derived from comparison with a reference signai. 

Apa.rt from providing an agJ;'eed vocabu18.ry of terms, 

an a.ttraction of servo theory is that it a.1lo\'\'s system 

properties to be expressed in a form a.menaole to abstract 

ma.thematica.l analYSis which in turn may ena.ble predictions 

to be ma,de regarding such a.s the speed of recovery of a 

disturbed system or the,conditions which promote itsim

balance. It has been an inviting step to a.pply this kind 

of ana.lysis to human affa.irs, for' there a.re circumstances 

easily envisaged when the simile.ri ties between a man's pos

sible e.ctions and an equilibrium-seeking servo mechanism 

are clear enough. For insta.nce, Broa.dbent has ,provided the 

example of a. man holding a. flag ina. gusty breeze. But 

though it m8Y be possible to mea.sure in r~a.n those qua.li ties 

of response which can be mea.sured for mecha.nica.l servos, !l. 

servo simulation of human response still f8ils to c8pture 

the essential n8.ture of Man who, as the same author remark- -, 

ed, "changes in a. bewildering fashion from being one kind 

of servo to another, according to the si tU8.tion in which 

he finds himself" (218). Moreover, the al ternati "le course 

ta.ken by some who trea.t the human nervous system a.s a. "b18ck 

box" is equnlly inadequate, Brot'.dbent noted, for without 

some assumption 8S to its internal organisntion "no regul21,r

ity can be obtained in the observed beh8.viour" (loc.cit.,). 



147 
3.1 (3.1.4) THE ENERGY AND COURSE OF BEHAVIOUR 

Much the S8.me objections h8ve been voiced by sor.mmRHOFF 

(1969), who rem8rked th(l.t 8.1 though concepts from servo

theory such as error signals 8ud feedb8.ck loops cau often 

illumin8.te par8.1lel forms of g08.l-directed beh8viour in 

living systems, their usefulness is strictly limited. Goal

seeking, hc emph(l.sised, is not the same as equilibrium 

seeking'nor is it co-extensive with feedb3ck control: 

••• these concepts fa.il us when, as in so m(l.lly 
biological c8ses, the comm8nds (setting the g08.1) 
(l.re merl,ly tr8nsient ones which themselves form 
pF!.rt' of a goa.l directed a.cti vi ty of higher order. 
In other words •••• when we face typiC8.11y integr
ated forms of biological order. ('ZI9) 

Nonetheless, in the defa.u~t of a better exposition 

. of the' hum8n menta.l processes involved in g08.1 motiva.ted 

beh8viour, it is worth mention th8t Deutsch has conceived 

a scheme based on servo 8na.logies which 81 though applic8.ble 

to ra.ts would seem to h8ve wide 8.pplication elsewhere ('220) 

(HINDE 1966). And which, in Broadbent's (1964) view, would 

a.ppear to explain: 

••• the curious v8ris.bili ty . of the sctions which 
an 8nima.l or m8n m8.y ts.ke on different OCC(,8-
ions to s.tta.in the S8mc end. This vari8bili·ty 
is difficult to a.ccount for if we think in terms 
of the lea.rning of perticu18.r responses. ('221) 

In effect Deutsch has postulated networks formed in the 

br8in in which the re18.tionships between p8rts of the net

work model those of the outer world. The location of sig

nific8nt extern8.l events are c'opied in the model a.s is 

their hier8.rchy of import8nce. Tl~us if 8 hier8rchy of p8rts 

A,B, and C has been est8blished, end C is ectiva.ted by a 

drive, e.g. C could be food end hunger the need-state orig

ina.ting the drive, then 8ctiv8tion spreeds throughout the 

network from C. A t: the furthest point in the network from 

C, a servo system is then brought into action which va.ries 

the a.ctions' of the anim81 until the senses a.re stimu18.ted 

by the event corresponding to that p:>rt of the net. Th8.t 

is to say the system hunts to seck A, a.nd having found it 

tha.t servo'switches off to be superseded by the next in line. 
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The description above is indebted to Broadbent's a.ccount 
of what is a highly sophisticated mechanism Deutsch himself 
explains in the esoteric of servo terminology~ 

For his own pa,rt, Sommerhoff h3,S examined gQ3,l-directed 
-ness as an objective system property which could be ex
pressed in terms ,of mathematical rela.tions between physical 
vaiables. He has described what he has termed "directive 
correlation" a.nd ha,s suggested how this concept could en
capsulate many a,spects of goal-directed behaviour includ-' 
ing adaptation, learning, instinct and drive. His defin
ition of directive correlation is embedded in an algebraic 
argument to which the present writer can only refer the 
mathema,tica,l adept. Sommerhoff pointed out that the appro
priate mathematical equations and proofs required to apply 
his form of analysis would need to be evolved to suit par
ticular problems. Perhaps huma.n a,pproach and avoidance 
behaviour wilL contribute problems in this category. 
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3 .1. 5 Wi t hdrcl.wal and avo i d8 nc e be ha vi our. 

This sUb-section considers humcl.n behaviour in face 

of threa.t we meet singly or jointly from human or other 

sources. 

The emergency reections. 

Only a. flagella.nt (or Jesuit) possibly enjoys get
ting hurt(222.), and from infancy we show wi thdra.wa.l from 

pa.inful stimulation and a fear of sudden unexpected events 

such a·s loss of support or loud noises. Such circumstances 

give rise to motivated behaviour known a.s the "emergency' 

reaction" which appears to be innate. Emergency rea.ctions 
include the avoida.nce, flight and fighting responses' to im

mediate danger and threatened injury, and they are often 

accompa.nied by the emotions of fea.r a.nd anger with their 

corresponding physiological ch8nges. Fear is reinforced 

by experience of pain and distress, and expecta.tion of 

hurt associated with fear leads to withdrawal and a.voidance 

behaviour. Fear therefore has survival value as indeed has 

mere respect for the potentia.lly dangerous si tua.tion. (Our 

aggressive response to threat ha.s been illustrated in Sect

ion 2.0). 

Wi thdrawa.l and avoidance behaviour can be triggered 

by va.rious circumstnnces we confront renging from those we 

find merely strange or novel to others we recognise a.s 

threatening our surviva.l, although what is perceived a.s 

danger or threat will differ for different people and cul

tures a.nd the na.ture of individua.l response will also v8.ry. 

Avoid8nce is not invari8bly stimulated by expectation of 

hurt to us, but with reg8.rd. to the more potenti8.1ly harm

ful events it is commonly so. Huma.n behaviour in response 

to the emergency si tU8tion ha.s been summarised by VERNON 

(1969): 
••• (i t) includes wi thdra.wsl, which may be- a' 
sp011.taneous reflex ection; avoidance by means of 
complex patterns of 8.cti vi ty under cogni ti ve dir
ection and control; disruptive snd uncontrolled 
behsviour s.nd aimless movement, culminating in 
psnic flight snd esca.pe; .and a state of 



• 
• 

150 
3.1 (3.1.5) THE ENERGY AND COURSE OF BEHAVIOUR 

of genera.l inhi bi tion and rigidi ty, a.s in 
anima.ls 'shs.mming dead', when esca.pe is im
possible. The uncontrolled behaviour may be 
a.ccompa.nied by •••• rapid heart beat, sweat
ing, muscula.r tension and tremor, even invol
unta.ry urinstion and defeca.tion •••• there msy 
even be loss of consciousness ('fa.inting) •••• 
(The) more severe the threat, the more viol
ent, uncontrolled and disrupted the beha.viour; 
but it is also a.ffected by differences in age, 
intelligence, personality and previous experi
ence. Quiescent sta.tes tend to supervene 
when a.ctive escape is impossible; fear ma.y be 
more severe in so fa.r a.s no definite course 
of a.ction is avs.ilable •. ('223) 

Whilst individual ree.ctions in fear-inducing situat

ions may be highly individualistic, there a.re some geners.l 

observations broadly appliea.ble to those in a state of fee.r. 

Firstly, where there is expecte..tion of ps.in, fear is a 

function of that expecta.tion, snd those who expect to suffer 

bsdly perhllps in childbirth or s.t the dentist seem often 

to confirm their own predictions. Fear a.nticipa.tes pain 

and aggravates it (Vernon. loc.cit.,) It is also an emot

ion ea.sily communicated, since fearful people often dis
play impelling visual cues a.nd may give warning noises 

which in the a.nima.l context tend to precipi ta.te synchron
ous reactions from conspecifics. Perhaps there is an at
mosphere, a. sweat of fear, which Man can still detect? 

On the other ha.nd, fear ths.t is sha.red is often thereby 
reduced when rea.ssurance is obta.ined by the absence or 

weakness of fear cues from others present. Lastly, in cond
itions of fear our attention is focussed on the specific 

(the orientation reflex) to the exclusion of the general 

and this m8.y ['.dversely influence the a.ppropri8.teness of 

our ensuing actions. 

Phobias. Phobi8s a.re morbid sta.tes of fea.r a.nd anxiety 

the origins of which often lie in repressed memories of 

unpleasant experiences. Phobias a.re often expressed in 

exaggera.ted and irrationa.l avoidance of some obj ect or si t

uation which triggers those memories. Examination of the 
Safe Dista.nce as manifested by those subject to cla.ustro-
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phobis. snd 8.gora.phobis. is beyond the scope of this discus

sion. The therapy of these neuroses and their resemb18.nce 

to avoidsnce reactions in origin, manifest<?ltion, a.nd resist

ance to extinction MS been discussed by UETZNER (1961) (224). 

Schizophreni8. and a.voidsnce behaviour is referred to in 

discussion of the body-image. 

Effects of h8bi tUfltion. If a.voidance behs.viour is elicited 
M 

by some si tuational stimulus which persists, repea.ted en~ 

counters or prolonged exposure to the stilllUlus may lea.d to 

an l'ha.bi tua.tion" whereby response wanes s.s the situation 

loses its fesr-inducing qus1ities. We learn to live with 

situations that are intrinsically dangerous and through 

over-familiari ty we expose ourselves to 8. grea.ter chance 

of a.cc,ident" 
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3.1.6 Reflex Hctions. 

Involuntfl.ry responses to nervous stimula.tion a.re 

called reflexes if they operHte through thecentra.l nervous 

system, fI·re inborn or emerge soon a.fter birth, find a.re pres

ent in all members of the species. Exa.mples of innate re

flexes a.re: blinking and pupil contraction, sneezing, shiv

ering Hnd swea.ting, knee jerk, and flexion ofa limb to 

noxious stimula.tion of an extremity. Reflexes are a.roused 

almost immedifl.tely by simple sensory stimuli. Anyone who 

has ever pricked his finger can probably recall how quickly 

the hfl.nd is withdrawn even before any sensation of pa.in 

. has been experienced. Reflex a.ction~is unidirectional with 

responst> grfl.ded according to the intensity of the st±mulus. 

The nervous connections involved in the cla.ssical descript

ion of reflex action follow;;>. pa.thwa.y ca.lled the "reflex 

arc": stimulus 7 l'eceptor ~ a.fferent nerve ~ connective 

fibres in CNS ~ efferent nerve ~ effector ~ response. An 

argument that reflexes a.re ba.sed on comps.rator feedback 

loops Hnd not afferent - efferent a.res has been ma.de by 
MILLER et. 81. , (1960) ('225) • 

The conditioned reflex. 

PAVLOV (1927) distinguished two kinds of reflex: 

the innate reflex noted a.boye and the a.cquired or condi t

ioned reflex. The conditioned reflex (or response) is 

formed from the innate reflex by creating new functional 

links in the eNS between a conditioning stimulus a.nd the 

innate reflex. The conditioned reflex is a primitive form 

of lea.rning. The term "conditioned" implies that certain 

condi tions must be present before this learning can ta.ke 
place (22~ • 

In a well-knol"m experiment 18unched to fame by 

Watson in 1916, P8vlov conditioned a dog to sfl.li va te to the 

sound of a. bell. This Wfl.S done in the following way. The 

presentHtion of food (unconditioned stimulus) to a hungry 

dog set~ up an uncondi tioned reflex sa.liva.tion in the ani

mfl.l. If a neutral stimulus such a. ringing bell flccompa.nies 

the presentfl.tion of food and it continues to ring whilst 
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the animal eats, and if the procedure is repea.ted often 

enough, the initial stimulus (the sound of the bell) will 

of itself elicit s81i vation. 'rhe salivary response to the 

bell is the conditioned reflex; the bell itself becomes 

for the dog a conditioned stimulus, i.e. one which elicits 

'a conditioned reflex. However, if the bell is sounded on 

successive occasions 8nd the food is not presented, the 

conditioned reflex will be "extinguished" through lack of 

"reinforcement", i. e. the signa.l becomes mislea.ding a.nd 

it will be ignored. Such a.re the fac ts ol Pa.vlov· s ex

periment, but their interpretation has proven more com

plicated than he or Watson supposed. For inst8nce, it was 

origina.lly believed tha.t the motor action of a reflex 

could be tra.nsferred simply by its contiguity in time with. 

the conditioning stimulus •. But this is not so; nor is 

tha.t response fina.lly lea.rut necessa.rily the one which 

occurred most often in the conditioning si tU8.tion ~'l.1.1). 
Furthermore, a conditioned reflex can be aroused by a stim

ulus which resembles the origin81 conditioning stimulus. 

In so far a.s reflex a.ctions enter human a.voidance 

beha.viour, the lesson to be dr81'ffi is tha.t we mey wrongly 

a.scribe the cause and m8gni tude of an individual's detour 

solely to the environmental object present. \'Iha.t m8Y 

be an example of 8. conditioned reflex a.ffecting human 

spatia.l tolerance is the head bob of very ta.ll persons 

pa.ssing under a door lintel. Such an action ma.y be noticed 

when the a.va.ilable clea.ra.nc e is grossly adequ8 te in a. 

purely physical sense. 

The orienta.tion reflex. 

Fea.r-inducing stimuli usually produce in 8nima.ls 

and ourselves a. "startle reflex" a.nd an "orienta.tion re

flex" whereby selective attention is given to the stimulus 

source and readiness for action is increased. The sense or

gans 8re attuned to gain m8.ximum informa.tion a.bout the stim

ulus and there are chenges in such autonomous functions as 

respiration rate, hea.rtrate, a.nd GSR coincident with the 
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level of e,cti vation. Che,nges in the electro-encephalogre,m 
heve 8,lso been noted ('1.'28) • ' 

WhCl,t heppens then depends on the significance or per

ceived h8,m.potential of the stimulus end its novelty. If 

the stimulus is without signific:'l.nce, man or ,beast "c8,lm 

down", i. e. the physiologica,l components of their rcsponse 

return to their custom8,ry ste.te. This is followed by a 

lessening of the generCll Cl,lCl,rm response to t.hat of one sp ec

ific to the sensory mode,li ties of the stimulus. For exa,m

pIe, a fire a18,rm might arouse e. whole ?8.ttery of responses 

in us which eventually would f8,de into e, wening watchful

ness for smoke, tempera.ture changes, or other cues norm8,lly 

associ8.ted with 8.ccident8,1 fires. This "loca,lised" res

ponse may In turn become reple,ced by an "adaptive" response 

such that in smoke-filled 8,ir we might possibly close our 

eyelids pa,rtially and brea.the less deeply. Our response to 

stimuli we regard as significant again depends on their 

ns.ture. For instance, the stimula.tion might take the form 

of a, conditioned stimulus which evokes a conditioned res-' 

ponse. An illustra.tion \'Ia.s observed by the present writer 

in a pla.te-g18,ss processing fectory where the 'unexoected 

sound of plate shattering inva.ria.bly produced momentary 

rigidity in the process workers. At such times, the rigid

i ty of the defensive response preceded the orientCl.tion re

flex. 

An important property of the orienta.tion reflex 

not shs,red by the defensive or Cldaptive response is the way 

it wanes with the repetition of a. non-significsnt stimulus. 

It 1V0uld seem that this is not just a. consequence of reduc

ed sensitivity, but that 'it results from an inhibitory pro

cess in cortical response. Should the nCl.ture or intensity 

·of the ltimulus be slightly changed the orientetion response 
cen be reinvoked. (2'29) 
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3.1.7 Avoidance learninp;. 

Beha.vioural scientists interested in learning theory 

have studied how animals respond to noxious stimulation ad

ministered in the experimental situation. The term "a.void

ance lea.rning" is used to describe ';he animal's physica.l 

rea.ctions and assumed menta.l processes when so stimulated. 

Briefly, an animal lea.rns how to stop an unplea.sant stimul

us or how to avoid it happening: 

•• • the ar.·ima.l learns an instrumenta.l response 
(Le. a. manipula.tive action such as pressing a 
bar: writer's note).which, if performed during 
application of a shock, terminates the shock 
(esca.pe tra.ining); 1md if performed before the 
shoak and after a wa.rn~.ng signal - the condi t
ioned stimulus - prevents shock (avoidance train-
ing) • (230) . 

The nature of avoidance learning is not completely knc;wn. 

A widely held view is tha.t avoidance learning ha.s two COlll

ponents: a fea.r response with autonomic a.ssocia.tion, snd an 

instruments.l response which can be reinforced either by ps.in

reduction (esca.pe lea.rning) or by fear-reduction (avoidance' 

learning) • 

Of the two kinds of learning, BROADBENT (1964) noted 

that avoidance training was in some ways the more effective, 

for though it is not so otherwise, an animal tra.ined to av

oid shock will continue to res,)ond for long periods when no 

shock is given. He pointed out tha.t we ourselves in per

forming something which is regula.rly rewarded (and rewa.rd 

m8Y be simply the reduction of anxiety or fea.r) soon notice 

a.ny break in the connection between a.ction and reward, wherea.s 

if we regula.rly do something to esca.pe punishment we can 

fail to notice when the hazard is gone unless we put such a 

doubt to the test. The persistence of behaviour esta.blish-

ed by punishment, he expla.ined, a.llows us to reconcile with 

biological principles many apparently futile and malada.pted 

human actions which have no a.pparent rowa.rd or biologic[ll 

advantage. Exa.mples of these he saw as the sma.ll rituals 

many people undertake before going to bed such a.s might in

clude certain body movements or the distribution of their 
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1 th ' t' 1 (231) c 0 es ~n 0. p8r ~cu 8·r wy • 

better demonstr8.tes 8.dherence to 

He might h8.ve 8.dded who 

rituals of tidiness than 

the time-served C8.reer soldier with his experience of com

p8.r8.tively harsh punishment for its trivial infringement. 

Old h8bits die hard. 

Even in the 8.rmy punishment must be rea.dily identi

fiable 8.S the consequence of some specific a.ction, for to 

deny this is 8. technique of "bro.imvt3shinB:", i. e. the prep

ara.tion of a human mind as a ta.bula ra.sa in rea.diness for 

indoctrina.tion. Thus if we cannot discern which actions 

lead to punishment and which to reward in the sense of no 

punishment or its more usua.l meaning, Sild we cannot leave 

the si tua.tion, then we ca.n only lmdure or a.ccept the guid

ance of our persecutors. On the other hand, reward in the 

sense of good fortune is usua.lly welcomed from wh8.tever dir

ection it. a.rri ves. Moreover, there a.re man~r ad8.ges a.bout 

not enquiring too closely 8S to its source and more import

ant~y(' as to its va.lue. All the same the ea.rned rew8.rd 

should not be too mea.gre or else the ('l.ctions which obtained 

it will be discontinued. 

Punishment a.s a learning aid therefore ha.s the wea.k

ness tha.t when its connection with a.ction.is not clea.r, it 

can turn us 8g8inst taking any action. . In the case of the 

Safe Distance this might be exemplified by the learner motor

ist who gives up his attempt to a.cquire a license as just 

not worth the effort to acquire the requisite skill. Alter

natively, if the consequences of a.ction are punishing, we 

can 8.void t.he ensuing a.nxiety by repressing the thought .which 

attaches 8nxiety to those [lctions. The d8nger is that .by 

doing so we m8Y become irresponsible. It h8rdly needs to be 

a.dded th8t actions followed by reward a.re likely to be re

peated. But the flaw in controlling beh8viour by rew8.rd is 

.th8.t failure to be rew8.rded weakens [lction, where8s a.ction 

to a.void punishment tends to continue unnecessa.rily. 
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The involuntary a.ctions of avoida.nce behaviour were 

described in thc preceding sub-scctions (3.1.5 and 3.1.6). 
Here we a.re concerned with cognitive avoidance behaviour 

a.nd some of the factors which influ;'nce the wa.y we eva.lu

ate a.voida.nce options • 

. I t was rema.rked in the Survey (1.1. 9 ; The Unsa.fe 

Dista.nce) that when the prospects of a decision enter our 

considera.tions a.s to wha.t we do ( a.nd we mentioned when they 

do not) then it is conceptually difficult to sepa.rate the 

assumed probability of a foreseen outcome from its desirctb

ility. This relationship between psychological probability 

and utility is mutually sustainir.3, for wha.t is a.ssumed 

likely to occur on that account may be more (or les's) desir

able to us and what is seen a.s desira.ble on that a,ccovnt 

may appear more (or less) likely to occur. Whilst the fa.ct

ors discussed below are those which a.ttend our uncerta.inty 

a.bout the outcome of our decisions a.nd a.ctions, i. e. their 

psychological probability, most if not all could influence 

decisions where we disrega.rd or are not conscious of the 

utility of our actions. 

The mea.sure of risk. 

It is common to speak of the ideas people hold of 

their chances of success or fa.ilure in a venture as the ex

pression of their level of con:J:'idence tha.t a. particular 

outcome will occur if they pureue some envisa.ged a.ction. And 

if they a·re a.sked to rate their chances they ma,y reply that 

they a.re "good" or "fa.ir" or "Fifty-fifty" a.s the ca.se ma.y be. 

Pressed further, they might be prepa,red to estimate more 

.accura.tely the proportion of times they would expect to ga.in 

success (or fa.ilure) in some given number of performances. 

Risk is measured in terms. of subjective uncertainty; it is 

the subjectively estimated frequency of expected fa,ilure, 

i. e. the psychological pro ba.bili ty of failure. Curiously, 

a.s COHEN (1968) noted, a. m8n takes no risk when he is cert

ain that he will 8.lways (or never) succeed, for it is not be

lief in failure that constitutes the risk but the uncerta.in
ty a,ttending that belief(2~'2). 
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The cert(linty of hf'zarcl. 

We meet hszard if we undertake a. task in which we 

sometimes fa.il irrespective of the level of confidence we 

bring to that task. Haza.rd is measured by the actus.l pro

portion of fa.ilures we incur in somi) given number of per

forma.nces. It is the ma.thems.tical probability of failure • 

. If we therefore incur no failures in l3. set of trials we in

cur no hazard although of course according to our level of 

confidence we ma,y take risk. 

The Quality of infor:na,tion. 

Politicians deciding issues are often charged with 

not wanting to be confused wi th "~he facts. For it is the 

belief that we possess the requisite knowledge which often 

governs our decision on a course of action a.nd not the reEtl

i ty of that belief. Choice si tua tions entail'.!compa,ring com

ps,ring alternative courses of action with our estimate of' 

their likely consequences. The a.ctual quality of our in

formation concerning a state of haza.rd depends on the close

ness of our estims,te of the proba.bili ty of a,n unwelcome 

outcome occurring as compa,red with the ma,thematical prob

abili ty of its occurrence. Arising from this .. comparison 

are misjudgements a.s to the gra,vi ty of hazard which may be 

greater or less severe·than imagined. 

The profit of exnerience. 

In an experiment held by COHEN (1957), it WEtS found 

that experienced bus-drivers ra,rely fa,iled to judge accur

ately whe'~her or not they could drive a, bus through a giv8n 

gap. Instructor drivers never failed in their judgement of 

this ts,sk, whereas lea.rner drivers frequently tried to 

drive through impossible gaps ('2'33). Remembered success or 

failure in similar ventures contributes towards a. realistic 

appraisal of self-estimated performance levels for envis

aged ta.sks. 

The bea.,rine of skilJ ... 

It is perh2ps the most common huma.n conceit that we 

a.re ca.pable of m8.king re81istic judgements. in situations of 
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subjective uncertainty however much left-wing pragr.l8.tists 

often b08St their imagined monopoly. Few men are not some

times guilty or-wiShful thinking with regard to their a.bil

i ties, ond the older we become the more cUlpa.ble our 

guil t for the 81 terna.tive is to at'l.mi t defeat by Time. But 

many 8re modest in 8ssessing their own skills, 8nd so our 

judgements involving their use are subject to both under 

8nd over-estiin8tion. The pen8.1 ties of under-estim8.tion 

are often those of the cat in the ad8.ge who would but d8.red 

not, whereas those of over-estima.tion ma.y lead us into si t

u8.tions of dis8ster. Should we truly possess exception8.l 
• 

skill our knowledge of this m8Y le8d us to undertake tasks 

of exception8.l difficulty with .oi tfal1s of corresponding 

magnitude. 

The assessrlent of difficulty. 

Footb'l.ll supporters often t8.unt their rivals 

following some success by the team they support with the 

cry "easy". And the .exci tements of the f8.irground boxing 

booth h8ve possibly led mnny to challenge the resident pug 

unwisely. The essentia.l issue concerns the re18.tionship 

between risk ond the subjective difficulty of a t8.sk.There 

a.re tasks we might face where we would be wholly confident 

of success 8nd those where we 1V0uld be wholly confident of 

fa.ilure. Of interest to experimenters is the point 8.t 

whiCh the degree of subjective difficulty is realistica.lly 

judged. Tha.t is to say, wher. our forecast of expected 

success is confirmed. Worl{ by COHEN & HANSEL (1955) in

dicated th8.t judgements 8.re most realistic when the estil!!

atedlevel of difficulty is such that 8.n individual would 

expect three successes in ten a.ttempts. In one experiment 

noted, subj ects hnd to jump over a be8.m the height of which 

could be varied; in another, spa.tial judgements were c8.1-

led for tha.t did not involve persona.l da.nger. But in both 

it wa.s found that the easier the t8.sk measured by the num

ber of successes a.chieved the lower the estima.te of ex

pected success, whereas the more difficult the ta.sk the 

higher the wrong estima.te of expected success~34) • 

• 
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COHEN (1968) made the point that we m8Y wonder wheth

er the seeming propensity of Man to over-'estimate his suc

cess in difficult tasks is not a. biologic(l,lly-esta.blished 
fa.ctor with eVolutionary va.lue: (~gS) " , 

••• (for had) our ancestor.:; ••• recognised diffic
ul ties for wha.t they really were they might have 
shirkcd them ••••• They were possibly led to con
front true d2.ngers· and hence incur haza.rds beca.use 
they experienced relatively little risk, in the 
sense of feeling sure of success without injury. 

The belief ~_n luck. 

Ma.ny people seem to rega.rd the experience of luck 

as a form of bonus for good beha-riour and of unluck as a 

measure of punishment for rea.l or imagined misbehaviour. 

The disappointment of such beliefs a.re genera.lly rega.rded 

as undeserved. Luck is the ch8nce confirmation of expect

ations greater than those which could be re8.1istic8.11y 

hoped for, whereas unluck is the,' chanc(;"disa'PP9intmcmt,'of 

the latter. Commonly the desire for luck is greater a.c

cording to the dur8.tion and m8.gni tude of past ill fortune. 

The optimist is one ever hopeful of luck, the pessimist is 

ever expectant of un1uck. COHEN & CHRISTENSEN (1970) have 

noted how some regard luck as a store which is depleted 

when we a.re lucky and replenished when we are unlucky. 

They observe th8.t such a: view explains the actions of the 

compulsive g8mbler who doubles his stake on losing, whereas 

should he win, his winnings in a sense change their sign~'236) 
Our belief in luck when mOl.king spa.tial judgements is under

st8nda.bly leso when we h8ve confidence in our skill, al

though a.s we have explained such confidence ma.y be mis

pla.ced. 

The timin~ of decision. 

Some si tU8.tions require the need to act more prompt

ly th8n others when danger arising from spa.tia.l judgements 

is to be averted. For there is no a.d.val1to.ge to be gained 

from ta.king the right 8.ction 8t the wrong time over taking 

the wrong a.ction at the rigflt time _ when both incur the same 

penOl.l ty. 
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3.1.9 Preferred Sneed (l.nd Snfltic>l Preference. 

It is not unusual for us to recognise people long 

before we C8n discern their fea.tures or clothes, for be

sides le8rning someone's physics.l a.ppear8nce and details 

of their wardrobe we often learn ~;heir customa.ry body move

ments. The idiosyncra.tic characteristics of personal sens

ory-motor p8.tterns a.re strikingly demonstrated in the way 

we walk (consider Groucho Ma.rx and Chaplin). Another wi t

ness is our handwriting. 

Wa'ccn often identify people whose ga.i t is familiar 

merely from the sound of their footsteps. Such .sounds form 

a rhythmic pa.ttern of noises whi.ch C8n be equated Vii th 

what ha.s been termed their owner's "preferred speed" of 

movement. Most people seem to have distinct prefC'Jrences 

wi th rega.rd to the tempos at which they best perform many 

physica.l a.cti vi ties besides Vla.lldng, and evidence ha.s sug

gested that preferred tempos 8re consciously mainta.ined('2~1) • 

Preferred speeds can be found by timing repetitive 

actions. The terin might also be applied to more genera.l 

activities such as our desired speed of conveyance under 

p8rticu18r tra.ffic conditions. Wh8.t determines our pre-:

ferred speed of locomotion? Ignoring the mechanic<'!.l as

pects of vehicula.r motion an obvious influence is the urg

ency of our errand. Other influences a·re noted below. It 

seems likely that given preferred speeds are moderated by 

their 8.ssocia.ted Safe Distance judgements, for quite 

cle8.rly' we norma.lly a.djust our p8ce to roa.d conditions if 

we 8re driving a. vehicle just 8S we 8.djust our step to 

pedestri~Jn conditions. .Some self-assessed factor of SI" fety 

comes into 018Y. One component of this factor is undoubt

edly our measure of confidence in our ability to t8ke ef

fecti ve a.v0idance a.ctiort should it become necessary. An

other component might be our conscious avoidance of phys

iC81 conditions we find physiologically distressing com
pounded with our instinctive sE.lf-regu18tion of movement ('23S) • 

Hurry reduces the factor of sa.fety a.fforded by preferred 

speeds; to compensate ,"le rest or observe wider spa.tial ma.r

eins in our Safe Dist8nce judgements. 
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Our famililOlrity with the seund and timing ef seme

ene's mevements a.lse extends to' the way they meve. We 

learn their bearing and new they .displHce their limbs in 

mevement as well as whether they Ere given to' gesticulat

ien. The flpa.ce they habitually utilise in the mcvement 

cf their limbfl ha.s been termed the "spatial preference" 

ef the persen ebserved. 

The spatial preference cf individuals in the per

fcrmlOlnce ef an lOl.ctivi ty such as walking can reflect their 

moed, their life-style, and semetimes their eccupa.tien, 

and sO' preferred speeds and spatial preferences weuld seem 

to' be influenced by persena.lity facters. 

Research intO' the relatiensr..ip between expressive 

mcvement. and perscnali ty started ea.rly (ALLPORT 1933), al

theugh CRATTY (1967) ha.s remarked hew the ensuing specul

ation a.bout sp8ce utilis8.tion in mevement has premoted 

li ttle ebjectiye rese8.rch. He neted that a.meng the tests 

emplcyed to' investigate the asssecia.tien ef splOl.tilOl.l pref

erences with persena.li ty have been medificatiens ef the 

. Dra.w-A-Persen Test (alsO' used to' investigate the beundar

ies ef the bcdy-ima.ge), but that the results ef such tests 

were dis8.ppeinting. IHere useful to' the understanding ef 

spa.tial preferences, he theught, was the work ef his pupil 

AHRENS (1966) whO' remetely televised the unstructured da.nce 

mevements ef girls, a.nd whO- feund a. high cerrelaticn in 

.rega.ra. to' spa.tial utilisa.ticn between successive trials 
wi th individual danc ers (239) • 

One ceuld infer from the feregoing tha.t preferred 

spe'eds and splOl.tial preferences are pcssibly related to' the 

physique cf the individual ebserved in that leng-limbed 

peeple might hlOl.ve different preferred speeds rind spa.tia.l 

preferences frem shert-limbed peeple. And cne might sup

pese that such differences a.s were feund weuld be repeated 

ili their respective Safe Dist8nce jUdgements. But prefer

red speeds lOlnd spa.tilOll preferences might equa.lly well be 

set by the ba.sic metabolism cf the individual, a.nd we should 

not, overlook such :~ffects cf upbringing and accustemed time-
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scale as cause rural Hodge to differ from his city cousin. 
A ttempts to relate persona.li ty f8ctors to physique meet 

the difficulty that we tend to conform to the imagined or 

known expectations of others with rega.rd to the ma=er of 

our behaviour. Sexual differences ma.y emphasise this tend
ency for if we face danger in mixed company i~c is the soc

ially-expected role of the a.dul t male to be less circum

spect then femeles. Aga.in, behaviour which is rewarding 

m8.y become ha.bi t-forming such that if assertiveness has 

gained someone advantage in the pe.st then rega.rd1ess of 

their sta.ture they may become unduly assertive. 
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3.1.10 ExPloratory behaviour <l.nd reS1)ect for pronerty. 

Ma.ny of us in childhood a.re enjoined to curb our 

na.tura.1 exploratory a.cti vi ties for we a.re given to under

stand that it is not polite to touch the property of others 

uninvi ted. We are told to ta.ke care what we do for variou::l 

reasons. But mainly it is through concern that we sha.11 

not encounter danger before we have learnt to recognise it, 

and it is that we should also learn the difference between 

"meurn" a.nd "teurn". Most af us soon come t.o rea.1ise the 
close connection between property' aJid personage a.nd find 

out tha.t unless we show considera.tion for the property 
rights of others at best we earn their disapproval and at 

worst we receive punishment from them. 

There is in effect a similarity between the "no
touching rules" and th'eir exempticns which the members of 

a society develop to govern the acceptable propinquity of 

physica.l contact between themselves and no-touching rules 

which apply to property. It arises from the inevi ta.ble 

identification of an object as the physical extension of 

its owner and which a.s such must be treated accordingly. 

If we respect the owner we should a.1so respect what is his. 

But such a. dode is wea.kened by the anonymity of the owner 
of prop erty, a.nd n.s a. resu1 tc ommuna.1ly-owned prop erty be

domes susceptible to a.buse. Until 110W vIe have discus~ 
the Safe Dista.nce in terms of an object's nerceived can8.C
ityto h8rm us. y'et eau8.1ly well it C8n be conceived in 
terms of the distance we set between ourselves 8.nd an ob

ject for fear of da.maeinl5 the object and thereby giving' 

other people disp1ea.sure by oun.,a.ction.· or· course· we migh~ 
fea.r to da.mage our own possessions. 
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The process by which we keep in contact with events 
both within and outside ourselves is called·"perception". 
By this process we select, register, compare, and give 
meaning to our sensory impressions. The actual process of 
perception involves the reception and transmission of in
formation along nerve pathways unto the stage where the 
nerve iillpulses are transformed into a brain event and ac
quire meaning. 

The greater concern of the study of perception is 
linked to examination of the influences of learning and 

. motivational sta,tes upon the vera.ci ty of the percept, and 
of the range and determinants of individual differences in 
behaviour. Avoida.nce learning, the forces which arouse 
motiva.tional states, a.nd route choice criteria have a]ready 
been described. In this section we are concerned with the 
acquisition of information. The directional qua.lity of 
Safe Distance judgements requires the consideration of vis
ual factors. It is also necessary to describe how individ
ual differences arising from various causes can affect the 
content and amount of information upon which we act. And, 
arising from the measurement of individual differences via 
the sensory threshold, attention is given to the possibil
i ty that our recognition of the need for action is suscept·· 
ible to influence by factors beyond the margin of cor.-3cious 
awareness. These main lines of discussion are supported 
by descriptions of the perceptual process, the sensory re
ceptors, and the threshold. 

The study of perception. 
Al though there are va,rious explan

ations for certa.in postulated aspects of the perceptuali pro
cess, matters of interpretation call often wait on the im
portance that new' information has been acquired. 

In stUdies of the perceptual process, Gestaltists have 
stressed the importance of visual phenomena as modifiers of 
meaning in such areas as human ability to discriminate the 
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bounda.ries of forms in the visua.] scene (2.40) • 
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. Experiments have been held to to discover which sha.pes a.re 

ea.siest to perceive as well as to find out what features of 

shs,pe permit us to tell one sha.pe from ['mother. The first 

line of inves·tiga.tion has had in view the practicalapplic-' 

at ions of discerning the shapes which best convey inform

ation, direction, warning and so on. The purpose of the 
second line of investi@.tion ha.s been to discover hOVl the 

brain organises the electrical impulses ii. receives • 
. . Gestaltists have contended that the eye always tends.to 

see the simplest structure by the principl'e that we· organ
ise our percepts in whatever way keeps change and differ

ences to a. minimum •. But it is fa.r from certa.in that their 
laboratory discoveries ha.ve much relevance to the manner 

in vhich we perceive events in the busy world. 

Other theorists have emphasised that receptivity 
to stimulus in the visua.l field is equa.lly de:pendent on 

the individual's internal ::tate or tonus, i.e. the tension 

wi thin him I:l.S evidenced by his visceral and muscular rea.ct
ivity, from findings that induced changes in tonus factors 

are associated with alterations in perception by certain 

sense mOdalities. It ha.s been suggested that this "sensory 

-tonic" theory n ••• integra.tes well with those (theories) 

empha.sising the importa.nce of the body-image, perception 
of the self or of the eGo in the perceptual process,,('Z41). 

Another school of thought mainta.ins that more a.c

. count should be ta.ken of the signif'ica.nce which an event 

holds for an observer in the assessment of the qua.li ty of .. 
his perceptual response. Events, it is held, are constit-

uted from the perceptual a.wareness of things which a.ssume 
importance to the observer, I:lnd since this relationship 

("transaction") is interdependent, the accuracy of an ob

server's judgement of spatia.l-tempora.l relationships can 
only be gauged through knowledge of the assumptions upon: 
which he founds those jUdgements ('242) • 

Cultural factors exert an important influence on 

the mea.nings we ascribe to events. Bartlctt recouhted how 
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visi ting Swazi chiefs in London were struc.k by- the friend

liness of the London policemen regulating roed traffic:: 

sinc e his signal for tra.ffic to stop W8.S the' Sl1.me gesture 

used as their tribal form of greeting('24~. In strfmge sur

roundings does the eye take comfort in the familiar? 

Anthropologists have provided evidence of how the percept

ion of members of particular societies is modified by their 

wa.y of life in that there a.re recorded instances that· cer

tain peoples a.re less susceptible to some kinds of visual 

illusion el44) • Perception is also lJounded by 111nguage. 

Thus EVANS-PRITC}~RD (1940) described the obsessive inter

est in cattle among the Nuer (Sudan) end how this ha.d built 

a linguistic profusion of "several thousand expressions" 

of cattle nomencla.ture which "' ••• wha.tever be the subject 

of f::peech continually focusses attention on them • •• '!(Z,4S). 

One can imagine the exasper8.tion of stra,ngers in their com

muni ty. The perniciousness of Orwell' s "Newspeak'" in sup

pressing the perception and' communication of meaning ex

cept \"/i thin the vocabulary of an approvec. ideology does 

not require emphasis. 
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3.2.1 The percentu9.1 process. 

The stages in the process of perception have been 

given various la.bels. CRATTY (1967) ha.s used the following:. 

Prepa.ratory set - Object or event - Sensory stimulation -

Selection and interpretation - Decision (formation); the 
operation of each stD.ge being affected by our immedia.te 
experience, what we have learnt, 8nd our expectations(7A6). 

A. simple account of the way we arrive at a Safe Distance 
judgement is given below. The whol"e process is iterative, 
that is to say it conta.ins stages or pa.rts of stages that 
are repeated in the formulation of the eventual decision. 

Examination of the process begins by consideration 

of the observer prior to .the presence of an object/event" 
or, as it is termed, a dista] stimulus. What he happens to 

be doing and his prepa.ratory set, i.e. his state of mental 

preparedness predisposing him to act in a .characteristic· 

way, is then a function of his im!nediate needs, expectat

ions, and moad, as influenced by his past experiences and 

current physiological condition. 

The second condition is naturally something for 

him to perceive for Plainl) without this perception can
not normally take place('247 • (See' difference between per

cept and image: 3.3.1). Perception therefore requires 
the physical transmission of energy patterns from the dis
tal stimulus to the observer. 

The next requirement is tha.t the energy patterns 
transmi tted by the dista.l· stimulus m;.lst be capable of 

evoking a change in the energy state (sensation) of one 

or more of the observer's sensory end-organs before there 

can be a burgeoning of awa.reness, although actual percept

ion may not occur until stimula.tion 8.scends the recogni t

ion threshold (see:: 3.2.5). The energy patterns which 

reach a.nd affect the sensory end-organs are termed the 

. "proxim::l.l stimulus". 

The key stage is that of selection and interpret

ation. Incoming stimuli transformed to nerve impulses 
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proceed via the nerves of the sensory receptor to their 
own specia.11. "projection a.rea" in the brsj.n a.nd from there 
to surrounding "a.ssociation a.reas". From the total sensory 
experience in the brain impulses a.reselected a.nd arra.nged 
into some "quasi-stationary neural state'" (the phenomenal 
object) to be given meanin'g by reference to the context in 
which they occur, and by comparison with pooled past experi
ences of a like kind (the' notiona.l basis for concepts of 
cognitive maps, neuronal models, and schema}. The phenom
enal object is merely a selection compiled from the entire 
energy process mediated by the retina (of the eye) and 
other receptors; it wil11 differ according to the way the 

. observer segregates a given proximal' stimulus mRllifold. 
Put another way, it wil11 depend on what the observer se1-
ectl'; to be. the figure in the figure-ground organisation 
of the total stimulUS impinging upon him. Thus two people 
viewing the same scene may perceive different events as is 
often testified by evidence in la.w courts. 

Decision is reached at the fifth stage on whether 
the stimUlus demands a.ction from the observer and as to 
the form his motor response should take if events are re
garded as threatening. Decision ma.y either precede or bfl 
the consequence of problem solving. 

In the fina.l staGe, the process is completed by 
the observer's review of his implemented decision. Its 
effectiveness is evaluB.ted sometimes unconsciously, a:"1d the 
mea.sure of success employed to reinforce or to restructurE' 
the formation of future prepa.ra.tory sets (maps, models, 
and schema). 
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The recentors. -
There are vs.rious cla.ssifications of the sensory 

end-organs or receptors depending on the purpose of the 

classifica.tion, but they a.re generally placed in three 

main groups: interoceptors, exteroceptors, and proprio-
ceptors (IVYBURN et aT. ,1964) ('2:'48) • .. 

Interoceptors are concerned with transmitting in
forma.tion about the operational state of ",-utonomic funct

ions, e.g. they transmit the feelir..g state of a full 
bladder. Exteroceptors a.re concerned with sensations 

arising from a. stimulus source outside the body; they are 

the periphera.l a.na.lysers of the organism responding to 

energy changes in the environment such as light, sound., 
heat, cold, pressure, pain, and the chemistry of the en

vironment. Propriocentors ar.e concerned with motor funct
ion a.nd involve two sorts of receptors. the kinaesthetic 

and .the vestibula.r. 

The receptors of specia.lised structure will only 

respond to the appropria.te stimuli, other kinds of stimuli 
a.re ignored; thus the eye (retina) responds to light(249) 

but~not the ear (ba.silar membrane) a.nd so on. Al] the 

receptors respond by generating nerve impulses through 

the nervous system to the bra.in when they are a.ppropriately 
stimulated. This transmitted information can be measured. 

But what cannot be mea.sured objectively is the neural 
picture the brain synthesises from its sensory input. We 
still htlve to ask an observer wha.t hl~ perceives, whilst we

can only infer from the tempora.l juxtaposition of sensory 

stimulation and cortical excitement that the former is the 

ca.use of t.hat excitement. 

The truth of a. percept can be modified by the observer's 
needs, expecta.tions, or previous experience. So although 
sometimes it may be possible to measure the Safe Distance 

in terms of sensory response, we could expect that response 

to be highly individualistic. 
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Which receptor or combination of receptors prov
ides the best source of informa.tion in forming a percept- . 

ua.l judgement of a Safe Distance' depends on the nature 

of the "warning" stimulus and the operative ra.ngeof 
the receptor. Disturbing events in our immediate vicin

i ty c!m arouse 13n entire battery of reoeptors including 

the interoceptors as when we have "butterflies" in the 
stomach; whilst at greater distances, the nature of 

events thatstimula.te only vision or hearing a.re often 

inferred ra.ther· than truly perceived. 

Hea.ring. We learn to associate oertain sounds with dan

ger. The bilateral pairing of our ea.rs. enables us to 

detect the direction of the sound source since the time 

of arrival, phase, and intensity of a. sound wave differs 

for each ear if the source is oblique to the transverse 

plane of the body. 

Vision. At most times, however, vision has a predominant 
role in locating things which might hftrm us. The eyes 
(foveas) are particularly well equipped to pinpoint the 
loca.tion of events and they are better endowed with 

neural pa.thwa.ys to the cortex than the other receptors. 

But seeing an object involves more informa.tion than 

that meeting the eyes when we loo~ at it. Usually it in

volves previous knowledge of the object ga.ined from ex

perience which could hav:e·involved other senses. Without 

this knowledge we may be in the position a.s arises when 

we offer to help someone and have to sa.y: Tell me what 

to look for. Our request denoting that we cannot per

ceive. the object until its chara.oteristics a.ssume signif

ies.nee for us. 

How we perceive a·n event is also a.ffected by the 

orients.tion of our body. 
the legs by Peter Pa.n or 

The world seen ba.ckwa.rds through 

the world of the flier is a dif-

ferent place from where most of us spend our time', 
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WITKIN et a1., (1954), in particula.r, h:we shown how indiv
idua.l differences in our a.bili ty to orientate ourselves 

to the horizontal a.nd vertica.l directions of spa.ce in 

poorly defined perceptu(l.l situations is linked to dis

parities in capacity to discriminate events from the back-
ground against which they occur. ('250) Furthermore, there 

is an interdependence of movement and vision (paralla.x) 

which is at the foundation of our ability to structure 

events within their spatial context. But discussion of 

this is tempora.rily deferred to consider o:ther receptors 
(sem sect.3.2.4). 

Proprioceptors. Important among these are the proprio

ceptors, a. term coined by Sherrington to describe the 

se:.lsory systems which respond to stimuli in the "deep 

field" of the body a.s distinct from the "surface field". 

They include the vestibular afferent systems of the in

ner ear a.nd the muscular and joint (arthroidal) affer

ent systems. 

Vestibular receptors. The vestibular apparatus ha.s 
. nothing to do with hearing. It consists of two cavities 

.(otolith organs), the utricle and the saccule, and three 

semi-circular c2.nals forming loops arra.nged apllroxima te
ly along the axes of a. three-dimensional co-ordinate 

system. Both groups of organs contain fluid 

and are equipped with ha.ir-cells which tra.nsmi t nerve 

impulses to the brain. The hair-cells in the vestibular 

sacs are sensi ti ve to gra.vi ty and their prime function 

is to sense body posture in relation to the vertical; 

without them it would be impossible for us to sense 
whether we were standing upright or lopsided. 

The semi-circula.r cana.ls aro oensi tive to a change 

in ra.te of motion. Each tube is filled with liquid (endo
lymph) which. slops about the canals wi thrJ.cceleration or 

decelera.tion of the body to flex a tiny organ (cista) 

bearing the hair-cells which a.re thereby stimula.ted. The 



17~ 

3.2 (3.2.2) THE mODERATORS OF THE SAFE DISTANCE 

function of the semi-circula.r cana.ls is to provide us 

with information enabling the adjustment of body movements 

to conditions of disequilibrium; without this sense we 

would fall over every time we tried to walk unassisted. 

Kinaesthetic receptors. Whereas cel'tain informfltion fl.bout 

the movement of the body as a, whole is supplied through 

the vestibular appara.tus, knowledge of the movement and 

position of indi vidua,l body members is obtained from nerve 

signals emanating in sense organs situa.ted at the muscles, 

tendons, and joints. Movement sensa,tion (termed "kinaes

theSis") ena,bles us to make movements without dependence 

on vision; flnd in rega.rd to learned movements, e.g. wa.ll:

ine:, t'md except for their ini tia tion and termination, 

without denendence on percelltual formation. This is be

cause the neurfl,l pathways from the proprioceptors to the 

cortex also have connections to the mor~ primitive cere

bellum a,s well as to the grey matter in the spine,l cord. 

Nonetheless, the brflin is so redUlldantly interlocked that 

it usua.lly a, convenient fiction to suppose that particiula,r 

behe.vioura.l functions are under the sole control of any 
pa.rticula.r level of the brain. ('2.51) 

There are three mfl,in types of kinfl.esthetic recept

ors which collect movement sensations of force, speed, 

and displacement of body pflrts, namely: the muscle spind

les, the tendon end-organs, flnd the joint endf"organs. 

Muscle spindles hEwe nerve endings either spirally 

wound round the muscle itself or with spray-like endings 

distributed over the muscle fibre. They worlc only when 

the muscle is stretched. The contraction of muscle which 

thereby fl.pplies leverage causing a body member to move 

in the appropriote direction is controlled by motor nerves 

from the neural centres. 

Tendon end-organs signal this contra.ction. They 

are located at the junction of muscle fibres and tendons 

and are spiral fibres around the tendon. 
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Joint end-org8ns are si tU8.ted in the tendons and 
muscle sheaths located a.t the joints. They a.re sensitive 

to deep pressure and deforma.tion of the tissue ih which 

they are found. Their exa.ct function is uncertain and a 
. subj ect of controversy (MERTON 1964) ('2.52) • 

It was said (Ll.·5) that it wa.s Critchley's belief 

tha.t the body-image stimuli were chiefly visua.l, kinaes

thetic, and tactile. And whilst this order of descript

ion ha.s been followed, the particu18.r sensations we receive 

will naturally depend on the setting of our e:h.-perience. 

Touch. 

Touch has all important role in re18.tion to movement 

behaviour since tactile impressions play a large part in 

the developmental process of structuring space and body 
awareness. Touch is a.lso a form of commitnica.tion which 

ca.n affect our body positioning in relation to others (cf: 

contact a.nd non-contact species). 

Other exterocentors. 

Therma.l and olfactory factors play some part in our 

spa.tia.J. positioning in interpersonal re18tionships~ 'J!hey, 

also; provide advance' warning of an object's properties harm

fu.l!·to Man. We learn to recognise the dangerous effects of 

heat both upon objects and ourselves, and VIe learn when' , 
smell denotes :the presence of danger as from putrefaction 
or burning •. 
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3.2.} Individu3,1 differences. 

Physical and mental. The perceptual process allows each 

of us to form a privg,te opinion as to what is a Safe Dist

ance in particular circumst:mces. This is partly because 

there are variations in our endowment of sensory recep"t
ors which plg,ce the ha,ndica,pped such a,s the blind and 

deaf hostgge to fea,rs and da,ngers often unsuspected by 
the more fortunate ('2.'53); and which bring a ttend8nt risks 

to those with even the minor disabilities of colour blind
ness and poor night vision(~). 

It is also because there is a gradual deteriorat-
,ion in some sensory cg,pabili ty a,s g, consequence of age

ing which m8Y cUlminate in an impaired ability to integ
Tate informa,tion and to a,ct upon it, although as we a,ge 
we mgy become more careful ('Z55) • 

Few of us get through life without dama,ge to our-

selves. A Safe Distg,nce for an agile person m8Y not be 

so for the lame; whilst the mentally ill, particula,rly 

schizophrenics, can be distressed by the proximity of 

events which do not perturb the more balanced (-zse. Bu"t 

all of us have to sensible to what is a Sa,fe Distance if 

we wish to avoid unnecessa,ry exposure to' harm, 
a,l though the qua,li ty of our response to the threa,tening 

si tua tion mg,y depend on our intelligence. 

Besides the more sta,ble char8,cteristics of indi v

idual differences mentioned above, perception is g,lso 

affected by tr8llsient emotional and ~lhysiologicg,l states. 
For instgnce, anxiety, fatigue, and ing,ttention through 

preoccupation with other ma,tters might cause us to mis

rea.d visual cues and jump to wrong conclusions about our 
personal sg,fety. In fgct gny circumstgnces which weg,ken 

our contact with reg,lity whether caused by drugs, alcohol, 

or conditions of socia,l and physicg,l privation mg,y have 

a simi18,r effect. 

There is 3,lso considerable evidence thg,t perception 

is affected by our persona,l needs and expectancies, by our 
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goals and intentions, by our interests a.nd vD.lues, as well 

as by our indi vidua.l a.tti tudes, sets, and ha.bi t systems. 

Some. of these influences m8Y be more enduring than others, 

perh8.psbecoming subsumed within a. priva.te philosophy (e.g. 

Panglos::li8n) which in turn can d;ructure our views, a.ct

ions, a.nd interpreta.tion of events. Our percepts can also 

acquire symbolic importance for us such that their mea.n

ingfulness to us m8Y not be guessed by others. Thus to 

the tramp, sixpence might be a cup of tea; but to 

Gulbenki8n, it l"Ia.s, he cla.imed, a.n unfamiliar object on 

which he understood his private' taxi could turn. 

Persoml.lity traits. 

Personali ty factors often have great importa.nce on 

the manner in which we perceive objects (ALLPORT' 1961); 

and 

ure 

perceptua.l ability is rela.ted to personality struct
in va.rious wa.ys('l.57). We might therefore invest (pro-

ject) objects and other people with qualities which are 

not real. Illustr8.tively, mothers ha.ve· been mown to say 

of their daughter's choice in boy-friends:' I'll never 

know what she sees in him. Others might see something 

nasty in the woodshed. Aga.in, there are va.riations in 

personal susceptibility to suggestion which a.re tested 

by a readiness to believe a.n interpretati ~n placed on 

events by others; with youngsters this is' often tragic

ally proven in the dare. Moreover, in m8.king judgements 

about the features of objects we often ta.Ice into account 

the way others eva.luate them such th8t if we like a per

son we mfty tend to sh8re his va.lue-judgements. 

One way of regarding individua.l differences ha.s 

been to c8.tegorise people into types according to how they 

usually structure their percepts. Individuals are sorted 

on the basis of their mea.sured ability to ma.l~e certain 

kinds of perceptua.l judgements including those of spa.ce 

a.nd object perception. The idea. is th8.t people exhibit 

consistent modes of perception - a.t least in la.bor8.tory 

experiments; but whether they do so in everyday life is 
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doubtful. Most likely it would seem tha.t we adjust our 

perceptu8.l mode to the nature of the t8.sk in hand. 

177 

However, 8mong the c18ssificatory systems used to 

describe individual tendencies in perceptu8.1 formation' 

(in labor8.tory experiments) are those which express h1JJn8n 

tendencies either to gener8.lise or to' an81yse from per

cepts as "lumpers a.nd spli tters"; to accentua.te or to 

minimise differences within 8. set of circumst8.nces a.s 

"sh8.rpeners 8nd levellers"; to perceive more e8.sily from 

Visu8l stimuli than from contact or kin8esthetic senses 

a.s "visu8.lisers and haptics"; to think in terms of pic-

. tures r8.ther th8n in words as "visu8.lisers and verbal

isers"; there 8.re those who a.re re18.tively sensitive to 

disruptive stimuli and others who a.re rela.tively insen

sitive " the 8U[?llenters 8nd reducers"; some people de

pend less th8.n others on visual cues in forming percept

ua.l judgements of the true vertica.l "the field-dependent 

and the field-independent": each c18ssification although 

expressed a.s 8. dichotomy is regarded as a continuum of 

experience within the r8nge of which indi vidu8l response 

m8Y va.ry a.ccording to the n8ture of the event. 

"VERNON (1970) cited attempts to rela.te the vlell

known "introvert-extrovert" dichotomy to mode of custom-

ary perception. The indications are tha.t introverts more 

re8dily a.dopt an analytic 8.pproa.ch to perceptual resolut

ion than extroverts who tend to "synthesise" mea.ningby 

taking a broader, less critical view of the circumst:::mc es ('Z5S). 

BROWN (1961) re18.ted introversion 8nd extroversion to 

"perceptu8l defence" (3.2.6), finding th8t extroverted 

fem8.le observers were quicker to lovler their recogni t10n' 

thresholds ("sensi tization") to emotiona.lly-charged 

stimuli t1:..8n introverts although the relationship did not 

hold \Vi th male observers (259) • 

There seems little point in detailing the minutiae 

of differences in mode of perception discerned by vD,rious 

experimenters, for their experiments refer inv8.i'ia.bly to 
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very restricted perceptu8.1 conditions which elimina.te the 

immense redundancies of information llorma.lly a.vaiUl;ble to 

an observer in natural settings. Morcovcr, where there are 

individual differences in the cognitive organisation of 

our percepts they must be very sliGht and not fundamental, 

since in the development of Man a.s a species he is equipped 

by genetic endowment VIi th an adequate perceptuaJL mode 8.d8.pt

ed to deal with a constantly v8.rying environment. What use 

he ma.lees of his !'a.cili ty would seem to depend more import

antly on the significance he a.ttaches to particular events. 

Where hum8n sa.fety is concerned one might even suppose that 

except in those with some form of mental illness we all pos

sess an· .equally effective "hot-l i.ne" to a.cqu8int us with 

da.nger. 
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3.2.4 The visua.l exoerience of objects. 

Reference was Ill8.de to the redundancies of informa.t

iOTh norma.lly 8.va.ila.ble to us which ena.ble the formation of 

veridica.l judgements concerning events in natura.I:. settings. 

By fa.r and a.wa.y most Safe Distance judgements a.re ma.de on 

the ba.sis of vism'.lly a.cquired informa.tion which ma.y be 

a.ccompanicd by confirmatory cues - Bounds, smells, move

ment sensations, or thermal assurances - which could a.lso: 

operate to orienta.te us to dane;er. But the gres.ter channel 

capaci ty of visua.l experience would suggest that it pro'

vides a more compelling call! to a.ction tha,n other modes of. 

experience. Furthermore, since visual judgements of the loc

ation of perceived danger carry explicit judgements as to 

to"lhe loca.tion .of perceived safety, they have a steering 

quality absent from judgements which' derive entirely frome 

cues dependent or. hearing, touch, ~mell or movement. Discus

sion is therefore restricted to the manner in which we de

rive information a.bout objects by visu<J.l inspection. Such 

a course should reveal some gateways to error in Safe Dist
s.nce judgements .(260) • 

The discrimina.tion of form. The perception of objects is 

an active process which requires a. procedure of selection 

and the organisa.tion of sensory impressions. Completely 

homogenous surroundings cannot be perceived except as some

thine va.guely outside us. For perception to occur some 

part of our visual field must gain ascendancy over the re

ma.inder so that we can sepa.rate the object experience frcm 

the context in which it occurs. This h<J.s been described 

by Gests.ltists a.s the "figure-ground" experience. Obj ects 

therefore ha.ve boundaries, and'among factors governing 

their ease of discrimination is their sha.rpness of contour 

<J.S embodied in a change in texturaL density, brightness, 

colour. According to Gestalt theory we are predisposed to 

organise our percepts in a.ccordance with certa.in "rules" of 

a.ssembly in such a. wa.y that they gain simplicity either by 

D.cquiring symmetry a.nd regula.ri ty, or through the conjunction 
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of independent pa.rts into. gres.ter wholes. Illustra.tively 

of the latter are conditions of "proximity" and "similnr

ity". Thus the closer two objects a.re together the grea.ter 

the tendency to perceive them as an integra.ted figure, 
whilst objects of similar colour, size, shape, and lumin
osi ty a.re more likely to be combined into a single percept 

than objects ha.ving dispnrate visua.l characteristics. 

A, goo'd deal: of attention has been pa.id to discover

ing the principles which facilitate object perception. Thus 
it is well-known that the background a.ga.inst which an ob

ject appears can enhance or camouflage its figural proper

ties. Sequential context effects are also important in 

that th" recency and frequency of previous encounters with 
a.n object ma.y influence later perception in va.rious ways. 

In judging a. Sa.fe Dista.nce O'.lr expectancies based on pre

ceding encounters may be unrea.lised so that we are unpre

pared for a worsened situation or, alternatively, we may be 

in less dallger than we ima.gine. There are also times when 

we are inclined to wa.tch for certain classes of objects 

to which others Llight not attend either beca.use it is our 
business to do so or through differences in motivation, 
interests a.nd values. 

Attention has been given to the fa.c.tor of redund

a.ncyin resolving uncertainty in object idemtifica.tion, 

sinc" uncert~dnty is reduced when different aspects of an 
. object percept all endorse the same choice from equs.l pos

sibilities. For example there is high redundancy when 
figures (and patterns) a.re symmetrical about an a.xis, or 

when the surfa.ces of figures ha.ve unbroken direction, un
changing brightness and texture. By the same token, asym

metry in a :figure' is non-redunda.nt informa.tion. "Good'" 

Gesta.l,ten of which the circle is the para.digm nre figures 

with visUf.ll properties which a.lIow them to be rea.dily per

ceived. They h:J.ve high informationa.l redundancy so allow
ing identification with greater conviction. 
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The estimate of dist8.nce. 

We are concerned with the redunda.ncies of informat

ion obtaining in object perception that a.llow us to cross

check our estima.tes of a' Safe.' Distance. \'/hRt sources. of in

forma.tion enable us to do this? Previous knowledge of and 

familiari ty with the spatial a.rrangements of. the visua] 

field can be helpful in securing accurate distance judge-· 

ments, but apart from this we can estima.te· distance by com

paring various visual as well!. a.s non-visua1. depth cues. 

Non-visual depth cues. 

In order to see s.n object clearly 

we have to focus the lens of the eye. Most of the light 

entering the eye is bent by the cornea to form an image on 

the retina. The function of the lens is to sharpen this 

image by al t~ring its own radius of curvs.ture and the act

ion of doing so is known 8.S the accommodation of the eye. 

As we move closer or further from an object quite ne8.r to 

us the action of keeping the object in focus requires the 

eyes to a.l ter their angle of convergence. The accommodat

ion-convergence process produces kina.esthetic· sensations 

of eye-muscle tensions which provide range-finding inform

ation for distances up to Rbout one to two metres. Objects 

beyond about sbc to seven metres from us 8.re at optical 

infini ty and require no accommodRtion 8nd neglible co·c.ver-

gence. Also RS s. crude measure of wha.t is nea.r and what is 

far we look up to obj ects ne8.r the horizon 8nd down to 

those in the foreground. 

VisuRl depth cues. 

There are severa.l wRyS of classifying 

visua.l depth cues. Tra.di tionRlly , it h8.s been the custom 

to distinguish wha.t a.re known today a.s monocula.r depth cues 

from the remainder since the former are 8.ssocia.ted with the 

conventions of perspective representa.tioli· evolved by West

ern mediev8.1 artists. Thus we cnn tell which object is 

closer when our view of one p8.rtia.lly blocks our view of 

a.nother (Overlay). Wc also lca.rn that larger objects 8.re 

closer th8.n smaller objects of the S8me kind (Size perspect-
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ive) :md tha.t pa.ralle:t lines of sight converge with dist

ance (Linear perspective). Ag::l.in, our familia.rity with 

the usuaJ.2' sizes of particula.r objects (man, tree, length 

of a car or horse) enables us to construct a scale of known 

standards wc can apply to objects seen distantly in pro

pinquity with a standa.rd object (Familia.r size). 

Arising' from the fact that our eyes are nbout 2.5 

inches a.part between their centres, each eye receives a' 

slightly different projection of the object. under observat;.. 

ion. The separa.te images in the focal pla.ce are synthesised 

by the bra.in, but those objects brifore and behind the focal 

plane are perceived a.s blurred. The difference between the 

two images is known as retinal disparity. It provides 

depth perception by stereoscopic vision but for rela.tively 

near distances only, Le. in proxima.l space; at grea.ter 

distances the differences are neglible. 

In a. third ca.tegoI"'J, we discern what is near or 

far according to the regular and gra.dua.l cha.nges in the 

features of the landsca.pe as it recedes from us. With in

crease in distance there is a corresponding increa.se in 

compa.ctness or texture density in the fea.tures of the land

scape. Expressed another way, there is loss of det:ol.il with 

distance. 

Depth cues of another kind occur from visua.l sens

ation of pa.rallactic movement. This is the apparent move

ment of stationa.ry objects in rela.tion to the observer and 

to one another as the observer himself movcs. For exa.mple, 

objects which a.re close appear to approa.ch us more quickly 

than those more distant; again, when we move la.terally, the 

closer of two objects we have aligned visUI'l.lly appears to 

move more quickly and further. 

Related to texture density (gra.dient) is the effect 

of a.eria.l perspective. Not only do we lose deta.il with dist

ance but the brie;htness of more dista.nt objects diminishes, 

their colours become less satura.ted, and their outline 

blurred by the intervening effects of air pollution and '!Jy 

the refra.cted light ra.ys occurring in therms.l currents. 
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Finally, there are shs.dows in the visue.l scene deriving 

from the direction of light falling on s.n object. ShadoVls 

. may give sn object a. sculptural quality which could s.ssist 

ea.se of identification, but since their confieuration. chang

es with the direction of illumination their value as dist·~ 

snce ('and size) cues would seem limited to exceptions.1 cir

cumsts.nces. 

Beneath the 'surface of this brief statement of ele

mentary and widely-known facts concerning the visual elements 

of· experience has been the unsta.ted assumption that errors 

in judgement of physical distance can have repercussions 

upon judgements of associa.ted psycho1ogics.] distance. Pt'r

haps psychological distsnce has texture gra.dients, shs.dows, 

and perspective cues; perhaps it even has Gests.1ten? For: 

exan.ple, durinG the process of susta.ining serious injury 

who he.s not ha.d the leap of mind to its consequence to self? 
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3.2~5 The threshold. 

We monitor changes in particular energy states in 
the environment via our sensory receptors; thus sensory 
receptors in the eye respond to certain wavelengths of 
light, a.nd there are receptors in the ear which respond 
to sound waves within a certain range of frequencies. 
The action of such receptors forms the afferent or incoming 
part of our total relationship with the ('nvironment. The 
inherent ca.paci ty of a sensory organ to respond to stim
uli is known as the "sensitivity" of that receptor. Exper
menters distinguish two kinds of sensitivity: an "absolute" 
sensitivity defining the limits of capacity to respond to 
stimulation, and a "differential" sensitivity defining 
the capacity to discriminate qua.li ta ti ve and quanti ta ti ve 
differences between stimuli of the same kind. The branch 
of experimental psychology concerned with the determinat
ion of lawful relationships between the mea.sureable char
acteristics of a stimulus and the reportable attributes 

'cc n ' 
of sensory experience is known as Psychophysics • 

i 

In the determination of the absolute limits of sen
sitivity it" is' naturally found that stimuli well within 
the energy-ra.nge capacity of the tested sensory organ will 
normally produce a response, and that stimuli ~eyone. this 
range will normally produce no response. There is , how
ever, no abrupt change between affirmative and negative 
response to stimuli, but rather a transitional change re
lating to alterations in the response-promoting quality 
of the stimulus. Because of this, it is usual to consider 
the stimulus which yields a response 50 per cent of the 
time in a response-no response situation as the mark of 
the "absolute threshold" of sensitivity of the receptor. 
It is found in practice that the absolute threshold for 
a pflrticular stimulus will vary on occasion according to 
the needs and expectancies and so on of the person tested, 
and for this reason the value of an absolute threshold is 
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essentially a sta.tistic ra.ther then a. pa.rameter of response. 

This is also true for estima.tes of differentia.l 

sensitivity. The "differential threshold" is taken to be 

the stimulus difference, e.g. between two levels of illum

'ination, which give rise to thc judgement "different" for 
half the number of trials. 

The detection of thresholds is essentially a matter 
involving the vigilance and a.rousal leve1 of the individual. 
We shallsee tha.t the a.bsolute threshold must enter consid

era.tions of perceptua.l recognition (3.2.6) as an influence 

on efferent, i.e. outgoing, response. 

The mea.surement of recogni tion thresholds. 

Recogni tion thresholds a.re usually found only by 

"a.scending" methods in which recognition of a. stimulus by 
an observer is initia.lly prevented and then increasingly 
fa.cili tated. Procedures for estima.ting recognition thres

holds have included the successive presenta.tion of a. stim
ulus for' increa.singly longer intervals of time, a.t in

creasingly closer distances to the observer, and at in
crea.singly higher levels of illumination until recogni t

ion ta.kes pla.ce. 

Recogni tion is credited a.s soon a.s a.n observer can 
correctly identify the stimulus although presentations 

mEl.y continue beyond this point. The m2.gni tude of the in

cremental stages of presentation, the criteria. for correct 

recognition, and the units in which the recognition 
threshold is expressed a.re decided by the experimenter. 

The only non-verbal response widely used in recognition 
tests ha.s been the GSR. An unusua.lly large GSR is taken 

to indigate tha.t the stimulus evoking it is disturbing 

to the observer. 

, 
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3.2.6 Perceptua.l defence.' 

Many of us proba.bly find that we are quick to not

ice the things in which we are especially interested, 

and tho.t we also tend not to notice wha.t we . find unplea.s

ant. Our ease of recognition of extern8,1. events might 

therefore be affected by the opera,tion of va.lue systems 

upon se10.ction:., It has been mentioned hf)W perception 

can be a.ffectedby motiva.tion in 0. number of we,ys, e.g. 

by: our needs, expectancies, or the possibility of rewa.rd, 

and so on; 'here we a.re further concerned with the way in· 

which judgements of safety could be fa.cili tated or delayed , 
.by the emotiona.l significanoe \':hich an event ha.s for us. 

Among the terms which hnve been used to describe 

the process whereby recognition threshol6.s (3.2.5) he.ve 

been found to vary a.ccording to the emot~_ona,l value of 

the stimulus are "perceptua.l sensi tiza.tion" and "percept

ua.l defence". Pre-recogni tion and the lowering of thres

holds are a.ssocia.ted with "sensi tization"; impairment of 

recogni tion and the raising of thresholds a.re associated 

with "defence" •. However, BROWN (1961) in explaining how 

ambiguity surrounds the use of many of the terms in the 

experimental li tera.ture himself adopted "perceptua,l de

fence" a.s a. comprehensive lebel to describe: " ••• a.ny 

systematic re18tionship found to hold betl'Teen stimulus 

emotionality and the ease of recogniti.on". His use of the 

term is a.dopted here. Pa.pers on key experiments in the 

literature between 1947-62 have been brought together by 

VEll'TON (1966) and have been further discussed by VERNON 
(1970) (1Z.6f) • 

Reported investigations of perceptua.l defence 

would seem to' be concerned almost entirely with mea.sures 

of the recognition threshold of words and pictures present

ed under controlled conditions of exposure time and illum

ination. Tests have shown that subjp.ct identification of 

emotiona.lly-charged words (a.nd pictures) is either slower 

or quicker d8pending on their nature them identification 
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of correspondingly "neutral" words (or pictures). Again, 

in m::my tests when pa.rticular words (or nonsense syllab

les) have been coupled with electric shoc1:, it has been 

found during later presenta.tions th!lt the non-shocked 

stimuli have been perceived more :..'ea.dily. A lot depends 

on the severity of the shock associa.ted with particula.r 

stimuli; severe shock ca.n disrupt perception tota.lly, 

whereas mild shock crm either inhibit perception or pro

duce heightened awareness fa.cilitating perception - espec

ially if H provides the opportunity of avoiding further 

a.nd more intense shock(Z62). Furthermore, it has been 

found that stimuli previously a.ssocia.ted with shock a.re 

responsible for an incres.se in GSR response which ma.y 

occur even before the stimuli are fully perceived (LAZARUS 

& McCLEARY 1951). From this it has been conjecturec. 
tha.t perceptual defence operates sublimima.lly in connect

ion with GSR responses established through previous con

ditioning. In fact Lazarus and McCleary in describing 

wha.t they termed the "subception" effect rema.rked tha.t: 

" ••• in. so far a.s autonomic acti vi ty ca.n be rega.rded as a. 

form of beh8vior, we believe tha.t we may have here s.n 
experimental instance of such. a.n unconscious process" ('Z63) • 

One is reminded of the Russian cl::l.im to have identified 

an autonomic component a.ffecting our spa.tia.l tolerance 

of external events ( S'ection 1.1. 5); and we ca.n wonder 

whether the postulaiJed sensory "bubble'" some suggest we 

possess is bunt upon the sublirilina,] recognition' of da.n~ 

er a.rising from previous conditioning •.. 

However, the question arises whether a subject 

actually perceives the fear-a.rousing cha.ra.cteris:tics of 

the shocked (or emotionally shocking) stimulus before he 

appears to .identify it; or whether he perceives it and 

reta.rds his rea.ction. The difference being that the form

er might occur below the recogni tiol:). threshold ~but above 

the absolute thresho'ld (else there would be no response 

- autonomic or otherwise) lea.ding to action without awa.re

ness or without conviction; wherea.s the la.tter response 
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suggests conscious suppression of action. Experimenters 

would seem to ha.ve concentrated upon the ego-defensive 

8.spect of perceptufll defence rather than upon its com

plementa.ry property of pre-recogni tion. Perhaps this is. 

because there are respectable explanations for the form

er behfl.viour but few for deja.-vu except the postulate 

thfl.t one eye registers events marginfllly quicker than 

the other. There is some evidence for the influence of 

personflli'!;y chin~.cteristics on the cogni ti ve style of 

subject response. CHODORKOFF (1956), for instance, found 

that subjects indica.ted by Rorscha.ch. test to be well

adjusted showed sensi tization, whe'reas less well-adjusted 
subjects showed defence(~). But whilst evidence of 

this rela.tionship does not itself disprove the existence 

of an autonomic process which inhibits or fa.cili tates 

re.sponse to an emotionally-charged stimulus in the same 
person at different times, stronger evidence must still 

be sought in Vernon~s (1970) opinion before the postu

late of an autonomic process can be a.ccepted (265) • 

. What msy ha.ve pertinence to the timing of 'our 

judgement of the Sa.fe Distance and any consequent avoid
ance behaviour we undertake ha.ve been findings of a. 

curvilinear rels.tionship between perception time and 

emotiona.li ty a.s measured by reaction time (Brown 1961); 

perception time incres.sing with reaction time and then 

declining" 

threshold 

To put it another way, the recognition 

first rises with increCl.ses in stimulus emotion-

ali ty but later declines with further increa.se in stim

ulus emotionslity •. Familiarity breeds tolersnce as it 

were. Yet fll though our a.voidflllce behaviour mfly be fflc

ilitated or delfl.yed according to our recognition thres

hold to 8'tl emotion8.11y-charged object, as well a.s by 

the et'fects of non-emotional influences such as the re

cency of the 18st prior exposure to the stimulus object 

and its previous frequency of occurrence, this would not 

seem to a.ffect the dimensions of the S8fe Distance we 
would be pro:npted to set though it might affect the spced 

of our manoeuvre. 
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The matters reviewed in this section relate' to the 
experience of the body-image, and included a.re accounts of 

its developmental progress, its plasticity nnd projectional 

qualities. Two' characteristics of the body-image of partic
ular interest to those- whose job i'~ is to assess; space needs. 

for various human a.ctivities are its locationaL properties 

and its defensive properties. These properties are also:, 

held by the Safe Distance. But the body-image boundary and. 

the Safe Distance percept are not one and the same although 

they seem of a kind in their ego-defensive nature. Apart

from the f'act\that ima.ges and percepts have different ante

cedent conditions, the Sa,fe Distance is' differentiated 
from the body-image boundary by its location. The view taken 

by this writer follows that expressed by Schilder (3.3.4 ): 
", ••• that the body-ima.ge is surrounded by a sphere of partic
ular sensitiveness". The term "sphere" is merely a figurat .... 

ive expression indicating the omni-directiona.l occurrence of" 

some evaluative· process. We have.' called this the Safe Dista.nce. 

Difficulties of definition. 

In what category of self
experience to pla.ce the Safe. Distance· is hard to say. It 
would a.ppea.r to be a function of the body-ima.ge. However, 

the term "body-ima.ge" has been a.ttached to a. forest of mean
ings. This is because the bolly-ima.ge experience involves 

conceptual' activities such as ima.ging as well as impressions. 

of a,ctual bodiJ1y. S8nsa:tions which ~re mainly perceptuali, i.e. 
some can be illusiona.ry as with phantom limbs. CRITCHLEY' 

(1968 ) has held tha,t the "body-ima.ge" should refer to the 
mental idea we possess as to the physical and aesth.etic a,t
tributes of our ovm body ("menta,l'" pres)lllla.bly connoting 
associa.tions of reality sta,tus), and has suggested tha:t the 
term "corporeal awarenes's'" would better express that· idea('Z.6b). 

But his substitute term swings the balance towards the hWlla.n 

"clay" at the expense of the human p<'yche. 

One term widely accepted a.s synonomous with the body

image is that of the "bo.dy schema". Both terms describe a 
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bra.in a.ctivity, but the body schema' concept expands the 

idea of the body-image in two ways. Firstly, the body sch~ma 

refers to the posturaJ.: model' we construct a"l to the where

abouts of our body parts (HEAD 1920) (267). Secondly, it is 

a na.me given to the process by whi~h we actively organise 

new sensory data upon the structure of pa.st experiences 

(BARTLETT 1932)~66). In brief, the body schema stresses 

the dynamic property of the self-experience. 

rt has been mentioned (1.1. 7) how there a.re clo se 

links between human territoriality, the body-image and the 

ego-identity. In describing the dimensions of self,ARGYLE 

(1967), for example, ha.s shed Ijght on this interconnerion. 

In using terms which he explained were only recently adopted 

and still: tenta.tive he distinguished the "self-ima.ge" as 

the "'ego-identity" - meaning how a person see himself - from 

"self-esteem" which is the extent to which that person ap

proves of what he se es (169) • The "self-image" or "ego-ident

ity", explained Argyle, has a central core of perceptual 

awa.reness usua.lly consis:tingof Ell man's name, his bodily feel

ings, body image, sex and a.ge, and certain other qualities 

such as social class which might be of importance to him. 

Argyle held that the origins'of the self-image derive from 

social experience - the rea.ctiol1s of other people to us, 

the comparison with peers, and role playing; yet experience' 

of the body-image does not depend on those fa.ctors although 

it may be influenced by them, wheres.s the desire to main

tain territory could well: re suI t from such influences. 

Nevertheless, when regarded in spatiaL. terms, the body-im<:.ge 

is necessarily the boundary of the self-image, and this 

aligns with the Freudian view that the ego concept is that 

part of the personality which interacts wi tll a.ctual events 

in the real world: 

••• the ego is ul tima.tely derived from bodily 
sensa.tions, chiefly from those springing from 
the surf8qe of the body. It ms.y thus be re
garded as a mental p:':'ojection of the surfa.ce 
of 'the body. ('2.70) 

By the circula.ri ty of these definitions the Safe 

Distance is revealed as a, mental device which when operat-
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ionally applied protects the ego-identity. This. chara.ct

eristic it shares with the body-ima.ge:: how do they differ 

in their locational properties? Br08.dly speaking, the 

body-image is the ghostly embodiment of the ego-identity 

which media.tes between the tangible body and the abstra.ct 

self, wherea.s the Safe Distance is t~e. distance we set be

tween what we fear will ha.rm 1,is - or more precisely its 

perceived boundary capability for harm - and the tangible 

body or abstra.ct self. Thus if A, B' and C apply respect-

i vely to the self, to the body-im8.ge bounda.ry, and to wha.1J·· 

we fear, then A-B is the dimension of the body-ima.ge 8nd 

B:...C is the dimension of the Safe Distance. FISHER & CLEVELAND 

. (1968) have tes·ted the perme8.bility of the body-image bound

ary and have equated relative permeability with degree of 

threat to the ego-identity. What we have done (sect.4.0) 

is to a.ssume the body-image to have stable permeability and 

to equate degree of threa.t with variations in the distance 

B-C. Incidenta.lly, just as it is convenient to envisa.ge

the. body-im3.ge 8.S a. Gestalt homunculus so it ha.s been con

venient to think of the S·afe Distance a.s a sphere of pro-

tection. In practice, however, reference to- our postura.] 

model or to the self in connection with our Safe Distance 

judgement is possibly pa.rticula.r and directiona.l ra.ther than 

genera.l and overall. That is to say, except when we fear 

for our life itself threat if'! seen to have 8. point of ap

plication upon us - we fear to bump our hea.d or knock our 

shins rather th8n to suffer unspecified injury. 

Figurp. (21) illustrates the relationship between the 

Safe Distance and the body-image with rega.rd to a. perceived 

threat to self. It is important to notice that dynamic 

measurement of the Sa.fe Distance has required the substi t

ution of the locomotion envelope for the body-image bound

ary. 'Nha.t justification is there for this substitution 

other than its convenience (referred in sect.O.O.) in separ

a.ting emotiona.l space from funetional sp8.ce? Perha.ps it 

can be ple8.ded that the locomotion envelope is the container 

of our postura.l model during some 8.ctivity • 

• 
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3.3.1 The pcrcc-ot ::md the imCl.p;e as cO,"'l1itive processes. 

Coc;ni tion.. The percept and the ime.ge e.re both mental. con

structs which occur within the wider process'of cognition. 

"Cogni tion" is El. term embracing elJJ the vo.rious wo.ys of 

knowing - by perceiving, ime;gining, remembering, conceiving, 

rea.soning, and judging. The function of cognition is broa.d

ly that of acquainting us with our intern8.l and externa.l.· 

environment and of a;ssisting in the shaping of our attitude 

to this informe.tion. Cogni tive processes are marked by El; . 

tendency to select from the tota.l sensory experience (mElni

fold) impinging on us at Elny moment that which is import

ant to us so that we can achieve an economy of effort in 

dea.ling with tha.t experience. Selection tends to be direct

ed by our needs, interests, Elnd habits of thought. Cognit

ion also tends to ga.ther and synthesise the selected im

pressions into uni ta.ry constructs in order to assess their 

significance by comparison with ea.rlie::- related experiences. 

It effects a. reduction process, which, beca.use it is priva. te, 

allows each individua.l to build an idiosyncro.tic "picture" 

of sc.hema. of events in which he has been involved. 

The p erc ept and the im8.p;e. 

Percepts occur in the presence 

of a.nd in response to stimuli, whereas images a.re the ex

perience of sensory do.ta. in ti:e a.bsence of periphera.l stim

ula.tion. Perception provides the materie .. l from which ima.ges, 

beliefs, a.ttitudes, and the like are C8.St, but perceiving 

itself is s.ffected by the prevailing im8.ges etc., we ha.ve 

a.lready formed of the world and of ourselves. In operation, 

imaging is the more sensitive to individu8.l differences, 

for it seems the C8se that most people .have a preferred sens

ory mode by which they form images. Images also' have a 

plasticity not shared by percepts, Elnd it possible for some 

people to exercise a. gre8.ter me8.sure of conscious control 

than others over the form t8.ken by their ima.e;ing. 

RIClIARDSON (1969) in his a.cc.cunt of mental ima.gery 

hEls mentioned va.rious difficulties in assembling defin-
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itions which distinguish percepts from images ('Z:1l) • Import
ant among these is the fallibility of the subjective cri
teriawhich have .been proposed to enable this distinction. 
He noted that it had been ea.rly suggested (Hume 1748) that 
images were shadows of less intensity than the original 
sensations on which they were based, but that contrary 
evidence in the twentieth century had redirected attention 
to the vi,riations in persistence between images and percepts 
as a mesns of differentiation. Accordfue;ly' it was post-
ulated that an image tends to fs.de when fixated whereas 
a percept beoomes more distinct, but though this largely 
applies to visual and aural experiences it does not hold 
entirely and in respect of our conta,ct senses it ms.y not 
do so a'1; all. \Vi th regard to the la.tter the reason lies in 
human adapta.tion to stimulus which causes experience of 
physical sensation to cease fairly quickly. In the ca.se 
of the. former, it has been demonstrated that even visus.l 
perception is dependent upon changes in its pattern of ex
oi tation or else the eye adapts to a. completely sta.ble ' 
optical image and it can no longer be seen. Richardson 
noted that objec.tive criteria can be used to distinguish 
the percept from the image firstly. by evidence of their 
antecedent conditions, but he questioned whether it was 
always possible to guarantee that the experience of a sub
ject in response to stimuli was uiJ.a.lloyed by an accompany
ing j.mage. More concrete are tests of the reality status 
of the experience. These are facilitated by our accumul
ated experience. Even then there are circumstances a.s with 
olfa.ctory sensations when it may become necessary for us 

.to obtain the confirmation of others. 

Of relevance to subjective criteria s.nd of partic
ular interest to any postulated threshold for the Safe 

Distsnce are the findings of SEGAL & NATHAN (1964) who 
replica.ted an;experiment of PERKY (1910). Richardson avers 
that to most psychologists it is the definitive study illus
trating that there are no a.bsolute ma.rkers for the consist-
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ent differentifl.tion of percepts and ima.ges. In both ex
periments the procedure was to a.sk a. subject to imfl.gine 

some specified obj 3ct such a.s a. lemon or b8nana. a.nd then 

ask him to 'project it onto s. g18ss screen. Unknown to 

the BubjeGts the experimenter ba.ck-projected a slide of 

the chosen object onto the screen at a level of illumin

ation above the threshold for its detectioh but below 
the threshold at which a subject would become aware of 

the sensory b8sis of his "image". The a.ccepta,nce by some 

subjects that the ima/Y,ei? were their own wa,s cause for 
the later experimenters to su/y'gest that tI ••• there is a 

region of experience where the distinction between' self

ini tiated im:igery and the perception of a.n external even.t 
is uncerta.intl ('Z.7V. Tf we do project sensory "bubbles" 

around' us it is here that they are likely to reside. 

I 
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3.3.2 Locationa.l and defensive properties of the body-image, 

body-schema. 

The body-imsge (schema) has both locs.tional and dir

ectional properties such that we know where to find partic

ular body pa.rts and we know their position rels.tive to o:ther 

body parts. At the same time we can use, body "landmarks" 

a.s reference points in our sp8,tial relationships with the 

non-self world. l'Ie register these landmarks upom what HEAD 

(1920) termed a sensory schema of the body's postural reJ!.at

ionships. Head was concerned with the nature of the affer

ent co-ordinations which directly underliie· volUntary a,djust

i ve actj.vity (OTJDFIELD & ZANGWILL 1942); he. saw that we are 

not always consciously attending to the position of our body 

members but that awareness of al tened po si tion is immedia,te 

and measured as a change from wha:t has gone before. Head be

lieved tha.t such a comp8.rison process is mad·e.' possible by 

the existence of's. neura.l.postura] model of ourselves which 

continuously registers postural movements a,s they occur. 

By means of perpetua.l sI terations in position 
we are a.lwa.ys building up a postura.l model of 
ourselves which constantly changes. Every new 
posture of movement is recorded on this pla,stic 
schema, and the activity of the cortex brings 
every fresh group of sensations evoked by altered 
posture into relation with it. (1.73) 

Hea,d t Cl theoretical position is criticised by OLDFIELD & 

ZANGWILL (1942); BARTLETT (1932) extended and refined the 

notion of the schema - criticism of Bartlett's theoretical 

p~si tion is made by NORTHWAY (1940) ~'l.74). 

The postural modeL is formed from knowledge of our 

a.na,tomy and its movement ca.paci ties; and in terms of body/ 

external object relationships, the body schema provides a 

self-pla,tform essential to the formation of an a.ccura,te per

ception of events a.nd objects in spa.ce. 

It is to the existence of these "schemata" that 
we owe the power.of projecting our recognition 
of posture, movement and locality beyond the lim
its of our own bodies to the end of some instru
ment held in the hand. Without them we could not 
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"use a spoon unless our eyes were fixed on the 
plate. Anything which participates in the con
scious movement of our bodies is a.dded to the 
model of ou.rsel ves a.nd becomes pa.rt of these 
schemata; a woma.n's power of localisation may 
extend to the feather i.n her hat. (27~ 

What are the defensive properties of the body-ima.ge 

(schema)? It is clear that we need to be aware of the dis

position of our body parts in order to safeguard them from 

possible ha.l'm, a.nd if our knowledge of this is insufficient 

we remedy our awareness by testing movements. 

na.ture of the bcrdy-ima.ge (schema) also derives 

The defensive 

from its pro-

jectional qua.lities. The latter have two forms. In the first 

place, it ha.s a.lrea.dy. been noted (3.3) thai; the body-image 

ca.n be regarded a.s a projected intervening structure between 

what is self a.nd wha.t is non-self. But we also introj ect 
ourselves into the object world; that is to say we absorb 

environmental. objects into our body-image (schema), a.nd we' 
react accordingly when the integrity or completeness of this 

composite structure is perceived as subject to threat. To 

put it I:mother way, we come regard certa.in external objects 

as part of self, a.nd we come to regard certa.in claims to the 
space a.round us (territory, personal space, individual' dist

ance) as part of self; and we defend them as though they 

were part of self. 
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3.3.3 How we build up the body-im8.ge. 

We are not born with 8. body-image but acquire one. 

According to LHERMI'LTE cited'-'( CRITCHLEY 1950), the body-ims.ge 

is very gradually bui1t up during infancy by the interact

ion of several fa.ctors, among which ane: 

i) pa.infu1 stimuli 

ii) libidinous factors 

iii) visual impressions 

iv) p18.y entailing the repetition of kins.esthet
ic activities. ('1.76) 

As rega.rds painful stimuli and libidinous factors it has 

been fo.'nd tha,t points on the body with strong sensations 

are a.1ways those which are strongly fe8,tured in the postur

a.1 model since this is part1~r a function of the density of 

the sensory receptors at those points. CRATTY (1967)· ha,s 

related how the inf~mt also ga.ins self-knowledge through 

visua.r-motor inspection. He noted how soon s.fter birth the 

infant's fists become unc1enched and whilst its head is 

habi tU8,11y held on one side it is able to gain impressions 

about cap8.city for movement during the opening and. closing 

of its hand. The child thereby integra,tes kim1.esthetic sens

ations from the moving hand 8nd from the visual musculature 

controlling eye movements with what it sees. The classic 

asymmetric position of the head assumed by infents is 8.1so 

supposed to a.ssist the ee.rly differentiation of the two 

sides to the body. Lai;er when the hee.d retun1s to the mid

line of tile body, the infent cen w8,tch the tr8.versing of 

objects ::md perha.ps ini tia.tetheir movements across his (,[77) 

body centreline so forming ide8.s of direction ,md elevation. 

Development of the body-im8.ge procedes in a step-like 

ra,ther than a uniform fashion \Vi th abrupt 8.dvancement be

tween the seventh and eie;hth years. The plasticity of the 

body-ims.ge in es.r1y age is shown by the 8n8.tomical distort

ions in chilctren' s drawings' which often show the e.rms of a 

person emerging from the head. 

The seme preoccupation with certa,in body parts can 

be seen in the pornogr8.phic graffiti of the young 8nd im-



3.3 (3.3.3) THE SPATIAL IMAGE OF SELl!' 

mature, for it is some time before the body-image a.chieves 

its usual' adult form. Possibly the development of the 

body-imae;e is dependent on sensory motor development. The 

stwnblings of teen(1.gers reflects the incompleteness of 

this deveJopment s.t the physiologicsl level; their biza.rre' 

dress flnd body [I.dornment reflects a similfl,r incomplete

ness at the emotional leve]. The body-imfl,ge always, Ifl,gS 

behind in the a.geing process. Thus whilst we ma.y notice 

how others Imve a.ged since we have known them, we frequcnt

ly fail to recognise how old we must now look to them. 

Whfl,t ffl.ctors a,ssist in building un our bOdy-ime.ge 

s.t the 'Jhysiolo,q;icfl,l level? The most important a.re con

"sidered to be the impressions we g::1.in from visua.l-mflnip

ula.ti ve intera.ctions snd 8,ssocia ted la.byrinthine components. 

Visufll ffl.ctors. 

The prime source of information fl.bout our 

appearance pertaining to its form and the location of its 

extremities is naturally that of self-inspection. Those 

parts which are normally unclothed according to custom, cli

mate, or a,ctivity provide more opportunities for inspect

ion. B\,tt due to the plfl,cement of the eyes veridical im

pressions of the 'ffl,ce snd the ba,ck are h8,rder to obta,in. 

Mostly we are sa,tisfied with a. la,terally- reversed mirrored 

reflection of these body sectors, though in regarding our 

own features we only gain a. stylised impression of their 

cha,ra,cteristics since concentration on that action freezes 

their anima,tion apparent to others' when we are not posed. 

Information about the self is also ga.ined from in- ' 

spection of others. We learn the usus,l flnthropometric dim

ensions 8.ssociated with El,ge Elnd sex, the various fa,cial 

delineaments a.ssocia ted with race, thc expressive gestures 

used within in ovm culture, the body postures necessa.ry 

for wallcing, running, or other acti vi ties. The informa.tion 

ma,y be indirectly obta.ined from photographs and simila,r 

medin. 

Ta,ctile f8.ctors. 

In the development of the postural model 
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of the body those parts which ho.ve regular and close cont

a.ct with the not-self seem r.:tostimportant. Perh8.ps this is 

because every spot that is touched promotes a ment8.1 pict

ure of its point of a.pplic8.tion on the body. Whe.t is true 

for pressure would fl.lso seem to hold for the other surface 

indices of pfl.in end tempera.ture. But the body-im8.ge is not a 
hollow shell. Other sensory components from viscera] sens

ations allow us to form impressions regarding its interna.JJ 

structure. 

Formation of fln fl.ccurate body-image is intima.tely 

related to sensations received from the various kinaesthet

ic receptors which register movement sensa.tions in the mns

cles, tondons flnd joints. Kinaesthetic sensations facilit-

. a:te judgements involving motor actions relo.tively independ

ent of vision, e.g. in the operation of a. throttle peda.l. 

They issist in registering the position of body parts and 

their range of movement, a.l though they come into operation 

on at least two levels of awa.reness. Kinfl.esthetic response 

can be reflexive a.s in the example cited a.bove; possibly 

more often it is'inextricably bound up with visua.l cues a.s 

when we mentnlly mflnipula.te seen objects. Concepts of forca 

8nd time are frequent components of space 8nd distance est~ 

ima.tes,e.g.we a.sk 'Is it fa.r?'meaning 'too fartowa.lk?" 

Labyrinthine f8.ctors. 

Labyrinthine factors provide inform

ation rega.rding the total position of the body in space. 

The otilith orgflns 8.re sensitive to grfl.vity 8nd their prime 

function is to sense body posture in relation to thevertic

al; the semi-circula.r c8nals a.re sensi ti ve to ch8nges in 

our rate of motion ::'l.Ud to the turning of the body e.bout one 

of its axes. SCHILDER (1935) gave importance to the pres

sure chflnges on the bony pror.:tinences of the body in the fonn

fl.tion of our postura.l model in that the' effect of grnvi'ty 

produced pressure sensa.tions which v8.ried Vii th posture ('1.78). 

But the later experimental work of VIi tkin 8.nd others hns 

indicated that the vestibu18.r 8.PP8.r8.tus is subservient to 
the visu8.l fl.ppnratus 8nd kina.esthetic receptors in percept-
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us.! judgements of body vertief',li ty. Thus in a. va.riety of 

tests erea,ting a conflict between visual and postural ele

ments in discerning the perceived upright, it was found 

\Vi th eertr'.in degrees of exeeption that the prev(;l,iling tend

eney in those tested' wa.sc to base '"heir judgements of vert

icali ty upon cues from their surroundings find not upon 
sensa.tionB of gr~wi ty('l.79) • 

\Yha t factorB assist in building up our postura,l model at.' 

the emotionE1.1 level? 

The body-image is built up not only by our own inter

est in our body, but also by the interest others. show in 

. its pa.rts snd in their own. There is a. high level of ego 

involvement conveyed for exa.mple in the significance we 

atta,ch to body openings, to our experience of pain or irri t

ation, to the erogenous a,reas, and to the (;1.ctions of others 

towa,rds our. body. In genera,l, er;lOtiona,l influences a.ffect 

the rela,tive importance we ascribe to different body pa,rts 

and their clea,mess of discernment. At some time in their 

lives find pa.rticula,rly in youth many people possibly model 

their beha,viour on that of someone they admire, and this 

modelling ma.y extend to' the adoption of the postural char

acteristics of another person. Parents and children often 

share the same ga,i t. But imi tati ve behs,viour is not bound 

by blood ties nor restricted to unconscious intentionality • 

. Hole pla,ying requires many to a.ssume posturaT habits by fin 

effort of will. ' 
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3.3.4 The changing ch8.ra.cteristics of the body-im8.ge. 

Al though the body-im8.ge oper8.tes in the S(~me sp8.ti8.l 

dimensions 8.S the physical self it is not bound by the body 

anthropometrics of the selL,. Ordin8,rily it spreCl.ds to in'

corporCl.te ne8.rby objects ha.ving intima.te associa.tion. 

Illustratively, there is the fa.mous reference by HEAD (1920) 

tha.t the body-image of a woma.n extends to the tip of the 

feCl.ther on her h8,t. Whilst we. tCl.ke bur clothing into our 

body-im8.ge so re8.c.ily ths.,t the tr8.di tion8.l song wa,ming per

il to those "who tread on the tail of m'c08,t" is immedi8,tely 

understood to refer to 8.tta.clm upon .the person. The body

ima.ge of the experienced car driver tempor8.rily includes 

his mode of locomotion. COHEN (1968) noted that the motor-

ist becomes a centaur, a bio-robot, 8n insepa,rable unity of 

man snd machine; no doubt the centa,urs of mythology were 

horsemen just a.s the American Indians believed tha.t the 

first Spanish horsemen they ever saw were single human be-
(;ZOO) ings • 

The body-ima.ge is extremely unsta.ble (labile). It can 

shrink and expand; lose parts :md ga.in parts. \'/e donate 

fa.eces, hs.ir and ns.il clippings to the non-self world (the 

dispos8.l of them can have m8.gical import8nce in primitive 

communi ties), 8nd' we C8.n take objects such Cl.S a, w8,lking 

stick into the bony system of the body. We have an almost 

unlimi ted number of body-ima.ges 8.t our disposa] for it is 

hum8n na.ture to improve, 8.1 te .. ~, . distort, 8.nd transfer. the 

experience of self in role p18.ying and for rela.x8.tion. But 

not 8,11 ch8nges in the body-im8.ge 8.re consciously ini tia,ted. 

Self-initia.ted chanr:es. 

many a.ttempts 8re made to change 

the body ima.ge by decora,tion and a.l ter8.tion of the actu8,1 

surf8.ce of the body. The colour of the skin may be changed 

by sun-ba.thing or cosmctics, the contours of the body may 

be changed by use of girdles or by alteration of hs.ir style. 

],lore permanent changes follow from ta.ttooing, dentistry, 

and pla..stic surgery. In prini ti V3 societies thcre 8.re va.ri

ous forms of self-muti18.tion such s.s ga.shing the face 8nd 
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body or peeging the nose 8nd lips. more p8.the-cically,· the 

young m8.y be mutila.ted by their elders for l'eligious reas

ons or seXU8.J: rea.sons a.s in old China where inf8nt girls 

were suffered to ha.ve their insteps broken. 

Th8.t we enjoy the plasticity of our body-ims.ge is 

conveyed in many ws.ys. For example, there a.re numerous tales 

in folklore where individmlls could sssume the form of 

beasts: or monsters such as werewolves and v8mpires. Child

ren's fa.iry ta.les are full of stories where princes a.re,· be

wi tched as frogs and the like, and there is the cla.ssic 

account of Alice in WonderlEtnd. The present popu18.ri ty of 

"drag'" or transvestism, the enduring populEtrity of panto~ 

mime, indica.tcs that transforms.tion themes are not enjoyed 

solely by children. The fa.shion tr8de exists entirely to 

s8.tisfy the human desire to change its body im8ge. 

We enjoy this p18.stici ty through enhcmcement of 

tactile 8nd proprioceptive factors. For exa.mple; the rapid 

gyra.tol'y movements which can occur in dancing disturb the 

vestibula.ry re8.ctions to give an illusion of lightness or 

freedom from gravity. For the same rea.son gyra.tory move

ments 8.:ce 8dopted by religious cults - the whirling Dervish

es - or a.s a. prelude to prognostication in some primi ti vc 

communi ties. The cont8.ct sports of Rugby ~Jnd wrestling 

give opportunities to pa.rticip8.nts and spectators to distort 

their body-im8.ge in reality or imagination. The gym18.st a.nd 

the contortionist are of the same ilk. Drugs and a.lcohol 

provide 8. ready a.ccess to those wishing to experience un

controlled chsnges in their body-imel.ge. 

Many people ha.ve experienced with pleasure the dis

tortions available in a fairground 'hall of mirrors'. But 

there el.re more seriously intended self-induced body distort

ions which have obta.ined in the experimental situation. 

These h8.ve involved the displacement or inversion of the vis

u8.l field by the use of lenses pla.ced over the eyes. In onc 

of the earliest studies of this kind, Strs.tton noticed that 

his initial visual impressions concerning the position of 
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his body p8.rtsupon donning lenses 1'/8.S 8.t vari8nce ,7i th the 

sensations he had of where those parts a.ctuall!y were. But 

gradu8.11y he revised his concept of the relationship that 

should exist between his visUfl.l perception of his body pa.rts 

and his kin'.J.esthetic perception of their location. He had 

ch8nged one di~ension of his body-image. On removing the len

ses, the experience of incongruity returned until it was 

eventua.lly extinguished by rebuilding the relationships in 

their customary form (STRATTON 1(96) (~~I) • 

Externa.l-initi8.ted ch8nges. 

In this c8.tegory are the experi

enti8.1 effects and after-effects of vehicular motion on the 

body-image. Schilder's introspective description of the per

ception of gravity on the body incurred during vertica.l move

ment in 8. lift has been cited e8.rlier (Notes to 1.0). It 

would be interesting to know how astronauts experience their 

body-im8.ge during weightlessness. In the same vein one could 

·specu18.te upon the effects of acceler8.tion. For exaJllple, does 

the body-ima.ge tra.il behind the body surfa.ce in high "G" 

loadings and is this in any way due to time-la.g? It was also 

mentioned earlier (1.0) how r8.pid horizontal tra.vel suddenly 

ha.l ted Cf'.n be accompa.nied by sensa.tions that our body dimen

sions ha.ve shrunken. The ma.gni tude of the effect seems to be 

related to the perceived speed of preceding tr8.vel 8.S well 

as the physical cha.racteristics of the surroundings in which 

we fina ourselves h:wing h8.lted. Perhaps this is because pro

jection· of the body-im8.ge requires effort which may not be 

easy to 138.intain in conditions of intense sensory stimu18.tion? 

EmotiOU::'.l chanp"~. 

Mood influences the concept of our body 

size and again examples have been given earlier (1.0) a.s to 

when we "swell" or "contract" in response to pa.ssing feeling 

states th8.t are self-induced or promoted otherwise. Added 

to those renl8.:L'ks we might consider the ma.nner in which we 

8.1ter th() penetra.bility of our body-im8.ge. We seem to con

tract 8.nd h8.rden its surf8.ce in defence 8.nd aggression, 8nd 

to expa.nd and soften its surface in benevolence 8nd love. 
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l'lorbid chcmp;es. 

The presence of pain on the body le~.ds to 

local distortion of the body-ima.ge at that place. The effect 

can persist after experience of the pain h8.s subsided. 

SCHILDER (1935) h8.S described how following severe injury 

to his hEJnd in ~. c~.r 8.ccident he W8.S sensi ti vised to ,the ap

proach of motor vehicles: ('2.82) 

••• in the early d8.Ys a.fter the 8.ccident every 
8.pproEtching car seemed to involve 8. p8.rticul~.r 
dEtnger element which encroached into the sphere 
of the body, evcn when it W8.S a. considerable 
dist~.nce Etway. 
In other words, 8round the body there 1"/8.S 8. 
zone closely interrela.ted with the body-im8./'.:e 
which WEtS in SO;;18 1'/8Y the extension of the body. 
La ter on tllis general zone diminished in siz e 
until fin8.11y there rem8.ined only 8. zone 8.round 
the p8.inful h8nd. These experiences induced in 
me the conviction th~.t the body-im8.,g8 is sur
rounded by a. suhere of tl8rtl.cu18.r sensl. tl. veness. 

(emphEtsis added). 

Ment~.l illness. 

Ch~nges in the body-ima.ge experienced by 

people with certa.in kinds of br8.in dam8ge or with cert8.in 

types of psychiatric disorder make fascinating if somewh8.t 

morbid reading. For .ex8.mple, individuals h8.ve been known 

to hallucin8.te themselves into trees, lose their reflection 

" in a mirror, or sec their Doppelganger come torl8.rds them. 

Others have compla.ined of radios in their teeth,; that they 

are being m~.nipul~.ted by a dist~nt machine,th8.t they h8.ve 

lost pa.rt of their body, or that they ha.ve ch~nged their sex. 

Examples abound in the clinical literature (e.g.LAING 1965). 

One type of psychosis (disturbance of thought or mood) 

p8.rticu18.rly a.ssociated with reported distortions of the 

bedy-image is schizophrenia. Schizophrenia h8.s various forms 

reactions. (experience which m8.y or m8.y not include paranoid 

of delusions 8nd h8.11ucin8.tions) ('l8~) • Schizophrenics often 

have disturbed ide8s concerning their body 8.ttributes. These 

FISHER &: CLEVELAND (1968) note 8.S occurring in four broEtd 

c8.tegories of beh8.viour8.1 experience. Thus persons C8n be 
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distinguished by their confusion oven their gender. Another 
group experiences feelings of body disintegration. A third 
group find it difficult to establish reality status; whilst 
the fourth group includes those who have lost the sense of 
their body boundaries. Members of this l8.tter group ca.nnct 
differentiate where the self ends and the outer world begins; 
they experience external events 8.S though they were occur
ring inside themselves, whilst injury to others is experi
enced as injury to self~B4). 

It is a familiar cliche that we recognise in the 
descriptions of illness those symptoms we have bravely or 
unsuspectingly borne. CRITCHLEY (1968) has however reassur
ed us that the body-image experience is 8. perfectly natclral 
and normal one. 

Para-norma.l experiences. 
With the exception of experiments 

into telepathic ability the investigation of crypt8.esthesia: 
has remained outside the fringe of scientific respecta.bil
i ty. Yet many claim to be a.bIe to discern radia.ted emanat
ions around the human body which a-re visible a:s' bands of," 
colour. The colours of the "aura'" as it is termed are sup
posed to depend on the mood 8nd health state of the indiv
idua.l. In medical!., terminology the "aura." is a: premonitory 
symptom of epilepsy and hysterics vlhich is experienced as 
a" sensation of cold a.ir rising from some body part to the 
head, and interestingly accounts can be found where primit
ive,peoples select novitiate shamen or witchdoctors from: 
youths with demonstrated tendencies towards epilepsy. Euro
pean'interest in the aura can be traced from Reichenbach's 

"" 

"Odic force'" (1840) to recent interest in para-norma.1, ex
perience at Oxford University. A fascinating reference to 
an experimenta.l investigation of the aura which combined 
opportuni ties for voyeurism ha.s been provided by the work 
of Dr.WaJ.:ter J.Kilner (1847-1920) one time of St.Thomas's 
Hospi tal, London. .' According to H .Blusden' s "Popula.r dict
iona.ry of spiritualism" (London: Arco Publications,196l) , 
Kilner developed "dicyr:min dye screens" incorporated in 
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goggles which sensitivised the eyes to perception of the 
a.ura.. On removing the goggles and in gazing at naked figures 
against a bla.ck backcloth in subdued light obsenvers report
ed seeing the figures surrounded by distinct bands of radi
ation. The possibility of investigating subjective space 
needs by this method was reluctantly discarded. 
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4.0 EXPERIMENT 

AIM:' EXPLORATION OF HUMAN APPROACH AND AVOIDANCE BEHAVTOUR 

4· .• 0~1 Hypethesis. 

It was decided to. examine the premise that a. sta.tien

ary ebstructien in the immediate pa.th of a wa.lking persen 

weuld induce detour behaviour in tha.t person which ceuld 

be directly re18ted to the specific circumsta.nces of tho 

confrontation [l,nd. to the specific ch9r8cteriutics of the -ebstacle. It was further decide-d.that such an obstruction 

sheuld resemble an ebtruding structure of the kind often 

enceuntered in pass8geways. 

If Ss. repeatedly ma.intained unvarying mevement pat

terns in their negetiation of randomly uresented obstacles, 

such constancy Ylould indica.te evidence of firm parameters 

to. their concept ef a safe distance. 

4.0.2' Apparatus. 

Appa.ratus wns const:ructed to. examine the 'movements 

ef Ss. asked to walk a.leng a stra.ight passageway four feet 

six inches wi<1.e and twenty-three feet leng. The dimensions 

of the passageway were geverned by three considerations: 

the maximum length was limited by the size ef the la.ber

atery ava.ilable fer the experiment; . the minimum length 

was determined by the decision to. place ebstacles in pos

itiens where any asseci8ted deteur behaviour ceuld be well 

differentiated; the width ef the passageway wa.s chosen 

as representative of nen-public circulation spaces. The 

wa.11s of the passageway were built by clamping hardboa.rd

faced flush doors (72" x 27" x 1 1/2") edge-to ... ep:ge on a 

boxed framevlOrk of (1") square Dexion tube (See FIGS. 23 

& 24 ). 

The obstacles comprised upper and lower sets of L.B. 

and R.H. detachab:e panels of ha,lf and quarter-passageway 

width (TABLE.~) which could be fastened at right-angles to 

the wallS by ;;:ea.ns of split-hinges and a locking stay.The 
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panels were rectangular constructed from 3/16" hardboard 
on a 2" x 1" timber frame. They were hung on timber posts 
(72" x 2 1/2" x 3/4") attached to horizontal battens fixed 
to the walls. (FIGS. 22,25,26,27 and 28) •. 

The positioning of the obstacle moun.ting posts was 
. ----:vari-cd--a.ccor<ling-to -the stride length of each S. From ob

servation of unobstr..l.cted trial wa.lks. (Unobstructed Trials 
... 1-10) . it -was·se:.mconvenient to );lresent obstacles at the 
third and seventh pace distant from the start of each S's. 
wa.lk. Three paces were necessary for the S. to gain full 
momentum of normal walking speed; the seventh pace was· .'. 
chosen because it was the maximum distance from the start . . 
which allowed c.:>mpJ.etion of detour behaviour. (Obstacle 
mounting post positions: TABLE 3) • 

. : The height of the obstacle panels was arranged accord
ing to the elbow height of the S. under test (TABLE 4). 
The lower set of panels were arrr,ged with their upper 

. . ., -'. . 

ho:i'izontal edge at elbow height so ar.. to simula.te obstruct-
ions which impede leg and lower-arm movements. Tne lower 

.... -. horizontal edge of the upper set of panels. were set to the 
same datum to obstruct movement above the S's. waist. 

All·obsta.cles and the walls of .the passagewa.y were 
·---painted matt white before trials began; The end wall fac

ing Ss. traversing the passageway was hung with black 
----cToth-topieCiude the use of sight lines. 

4.0.3 Subjects. 

Three male and three female Ss. employed within the 
Depa.rtment.were tested separately at times convenient to 

··-themselves. Five Ss. were under twenty-five; one male (M2) 
was in his late thirties. All Ss. had normal vision with

out spectacles. None ha.d suffered any past injury to 
limbs or trunl{ whi.ch impaired their locomotion. Both sexes 
had tall and short representatives; all had average body
build characteristics for their height. Ss. were.of U.K .. 
origin. One fema.le (F;3) was coloured. 
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OBSTACLE 
. PANEL 

QUA RTER-WIDTH. 
(less hinge) 

HAT,F-WIDTH 
(less hinge) 
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Upper *11.8 x 22.0 x 1.187 

11.8 x 35.0 x 1.187 

* 25.3 x 22.0 x 1.187 

Lower 25.3 x 35.0 x 1.187 

Dimensions in Inches • 
. ~Fitted widths of panels were 13.0 and 27.0. 

TABLE (2). OBSTACLE PArmL SIZES 

MEAN DISTANCE FROTlI START 
SUBJECT No. Keelmark (3) .. Heelmark 

M.l 72.6 180.0 
MALE M.2 . 85.0 212.0 

Md 81.1 213.8 

F.l 68.3 170.5 
FEMALE F~2 67.1 173.0 

.F.3 74.4 188.0 

Dimensions in Inches. 
Mean distances derived from Unobstruc.ted· 

. Trials (1-10) APPENDIX 1 (TABLES 39-44) • 

( 7) 

. Posts were set with nea.r edge at Heelmark. 
TABLE (3). OBSTACLE MOUNTING POST PO~ITIONS 

SUBJECT No. STATURE ELBOW HEIGHT 

M;l 66~7 40.9 
MALE M.2 72.8 44.9 

Md 72.9 45.5 

F.l 64.2 39.8 
FEMALE F.2 64.9 40.1 

F.3 68.2 41.2 

Dimensions in Inches. 

TABLE (4). BODY DI!.IENSIONS OF SUBJECTS 
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4.0.4 l!Iethod. 

The detection of chanc;e requires a. process of compar

ison. Detour behu.viour can be detected by a frame-by
frame examination of before-and-after filmed body movements, 

or by reference to an accurately recorded symbolic notation 

of such movements. The present study required a method of 

recordine data that was cheaper thelll filming and less 
dependent than notation procedures upon the skill and per

ception of the observer. 

In the event, it was decided simply to observe how 

Ss. responded to different obst8.cles without rega.rd for 

the anatomy of their postural movements. This was achieved 

by recL'rding the footprint impressions Ss. left in an even 

(1/4") layer of fine damp sand spread on the floor of the 
passagew8y, (FIGS. 29-JI! ). SMITH & SmITH (1962) noted that: 

••• there are certa.L1 adVfwt[lges in recording 
from the sole of the feet. All the actions and 
interactions of the body in walking, londine. 
stride, take-off. posturaJ. b8J.8nce, and direction 
of gait - are reflected in the many articulations 
of the buse of the foot in relation to the sub
s·trate. (2SS) 

On completion of each trial w81k, measurements were 
taken of the distallce of the centre-line of each heel and 

toe impression from the left-hand wall of the passageway 

fmd from the start of the walk (J?IGS. 29-30); the informat

ion was recorded on specially preporCld data shcets to 

facili tate storaee on punched cards (APPENDIX 2 , FIG.129) • 
(An eventual delay in processine the da.ta onto cards and 

a requirement for an early account of the expcriment made 

it necessary to reduce oIl data "nanual1y") •. 

The modal number of footprints per trial was ten; cach 

footprint requiring four measurements. Approximately 16,000 

separa.te neasurements were taken durine the course of the 

whole expor:;,ment a.ccouriting for over 650 footsteps per S. 

Each S, took three full l'Iorlcing days to complete the tests. 
Trials were in daylight supplementeii by the ordinory labor
atory lighting. Photoflood facilities were not used during 

the trials. 
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FIG.(22) SUBJECT'S VIEW OF THE PASSAGEWAY. 

Na,rrow obstacles are shown together at typical R.H.CLOSE 
and L.H.DISTANT station points for comparison only. 



FIG~ ( 23 ) 

REAR' VIEW OF PASSAGEWAY SHOWING 
SuPPORTING FRAMEWORK. 

FIG' •. ( 24 ) 

DETAIL OF WALL ASSEMBLY. 
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FIG. ( 27 ) 

--

ATTACHING AN OBSTACLE PANEL 
TO A TIMBER UPRIGHT. 

. , 

FIG. (26 ) 

OBSTACLE PANEL LOCKED 
, IN POSITION. 



FIG •. (29 ) MEASURING THE LOCATION OF A HEELMARKCENTRELINE 
FROM THE WALL SKIRTING. 



FIG. ( 30) 

MARKING OUT A SUBJECT'S FOOTPRINT PRIOR TO MEASUREMENT. 
(Inscribed marks indicate the boundaries of the heel 
and toe marks and the centreline of the footprint.) 
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FIG.( 31 ) 
LEVELLING SAND AND ERASING FOOT

PRINTS BETWEEN EACH TRIAL. 

I 
I 

FIG. (32 ) 

START OF PASSAGEWAY SHOWING 
STARTING LINE ON FLOOR. 



----------------- ------------ ----.-._, .... -...... 

FIG. ( 33) 

WALL CLAMPING BRACKETS (TOP & BOTTOM). 
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The experiment was divided into two parts so that 

compa-risons could be made between the routes taken by Ss. 

walking an unob8tructed passa.gevmy vii th those takcn when 

[l.n obstaele was prescnted. 

4.1.1 Procedure a.nd instructions. 

Subjects were rcquired to traverse [ln empty pas
sageway. After a few rehearsals to familiarise themc81ves 

with the sanded floor, each S. performed this ten times. 

On the first five occasions, 58. were allowed to 
orientAte their own routes down the empty passRgeway 

(Undirected Trials 1-5); but as it was useful to know 
how fa.r their footsteps would wandcr when they were in

structed to walk down the centre of the passageway Ss. 
w")re suitably instructed after the complction of their 

fifth trial (Directed Trials 6-10). These were the in
structions: 

Undirected 
Trials 
(1-5) 

Directed 
Tria18 
(6-10) 

In this experiment in which you have offered 
to help, we 8.re interested in observing the 
way people vmlk down corridors. You can s:Je 
tha.t we have constructecl a corridor, the 
floor of which is covered in sRnd. 
During the experiment you will be asked to 
toe' a mark at the start of the corridor (see 
J<'IG. ), 8nd on the instruction "WAL.X" I 
want you to \VG.lll: [l.t your normal speed to the 
end of the corridor and then to stop on the 
coconut mat at the exit. There is no need to 
st8rt each walk on the same foot (See foot
note*). You will be ,lskea, to walk do\'m the 
corridor ten times, and a.fter you complete 
each walk I shall then tal:e measurelnents of 
the footprints you will have left in the sand. 

Before you start this time and on all sub
seo,uent tests, I want you to toe 8. m8rk 8i ther 
side of this centre-line (Experimenter dc:.lon
str8.tes). And when I say "WA1~K" I w8nt~:L..!2 
w"lk dOl'm the centrc of the corridor to the 
coconut J:!2.t. -----

* Only one S. did not bc~in all trinls on the S8me foot. 
This wns of no conceoucnee in Unobstructed Trials but 
such freedom complic~tc(1 the annlysis of footprint loc
ations in Trials With Obstacles. 
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4.1.2 llEsums. 

Directed [I.nd Undirected Tri81s. 

Ea.ch S. w8.lked ten times 

down the Unobstructed Pa,ssa:geway every wa.lk constituting 8; 

separ8.te Trial. Tria.ls (1-5) were designa.ted "Undirected" 

to differentiate them from "Directed" Trials (6-10) for 

which instructior::.s were issued to walk down the centre of 

the p8.ss8,geway. 

IVIensurement of Subject performance. 

The heel and toe loc

ations of all footprints ensuing from tri8.1s were obtained 

in the 1.12.11ner e8.rlier shown i.11 FIGS. (29) and (30), and 

they are reported in APPENDIX 1 (TABLES 39-44 ). 

Prenar[l.tion of 0.8 ta .• 
----" -

Two mes.sures were derived from re

corded S. perform.a.nce, namely: 

(a). STRIDE LENGTH 

(b). DISTANCE OF FOOTPRINT FROM L.H.WHL 

Stride length W[I.B ca.lcu18.ted from the computed centres ;)f 

a.dje.cent footprints (APPENDIX 1 TABLES 27-32) a.11d individ

u8.1 vel.lues 8.re listed VIi th mean Stride Lengths in the llE
sums (TABLES 5-10); the distr"nee of ee,ch footprint from 

the L. H. wa,ll as mca,sured between the nea.rest point on the 

wel.ll skirting 8nd the computed centre of the footprint 

(APPENDIX 1 TABLBS 33-38) is listed with pertinent r!ea.11 

Distance va.1ues in the RESULTS (TABLES 13-18). Menns uf 

Trie.ls (1-5) and Trials (6-10) were computed sepa,rately. 

Extr[l.ction of Difference Tables. 

The differences between 

the me8,ns of Tri:'l.ls (1-5) and (6-10) werc c8.1cu1[1.ted 8.11.0. 

submitted to a, statisticnl test for significallCe (RESULTS:' 

TABLES 11 and 19). 

other data tables. 

The date], were further a.l'rcmgcd to dis-
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cover whether a S. took longer strides with onc leg than 

with the other. TABLE (12) RESULTS sets out the observed 

differences ~llld the da.ta are illu.stra.ted by FIGS. (34-39 ). 

Data to reveal the location of Ss., footsteps 

about the centreline of the pa.ssagew8.y were a.lso pre:O[l.red 

TABLE (20) RESULTS. The data. are illustrated in l?IG •. (40) 

DISCUSSION (4.1.3). 

Prep8.r8.tion of the data concluded l"Ii th an assess

ment of S. error in ms.intaining a route a.long the centre 

of the passagewa.y (TABLE 21:). The Table is entered in 

DISCUSSION (4.1.3). 
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Subject No. F.l 

TRIALS 

1 
2 
3 
4 
5 

rm~.N 1-5 
I 

1 

25~5 
24;0 
25;4 
25;3 
27.7 

25.5 

FOOTSTEP SEQUElWE 

3 4 5 6 7 8 9 10 

25;8 24;8 26;4 24.1 25;9 26.8 25;4 24;6 23.6 
26;4 24;6 26;5 25;3 26;2 25.0 25;3 23.1 25.2 
27;4 24;7 25;8 25;3 27;1 25;5 25;8 25;6 24.4 
28;0 24;0 25;7 25;8 25;6 26;9 25;7 25;8 24.5 
27.2 27.2 25.2 26.1 25.8 25.5 24.6 24.2 26.5 

27.0 25.1 25.9 25.3 26.0 26.0 25.3 24.7 24.6 

6 27.7 25.1 25.6 24.5 25.5 24.8 27.3 25.7 26.7 24.6 
7 26.2 27.5 26.1 26.5 26.4 28.0 25.4 27.5 26.5 24.1 
8 25;1 25.7 26.4 25.7 25.0 26.8 24.4 26.2 25.6 25.8 
9 124.7 26.2 23;5 25.6 25.3 25.7 25.4 25.3 23.3 25.2 

10 . 26.4 25.4 27.2 26.0 24.6 26.7 25.3 26.5 24.1 26.9 

r.mAN 6-JO 26.0 26.0 25.7 25.7 25.3 26.5 25.5 26.3 25.2 25.3 

Dimensions in Inches. All ·~riClls began en right foot. 
For data of H~el & Toe locations see APPENDIX 1 (TABLE 39). 
For neCl.n distanCE: of footprint locations from sta.rt see 
APPENDIX 1 (TABLB 27). 

TRIALS 

(1-5) 
(6-10) 

OVERAr~L lrlliAN STRIDE LENG'rH 
Left foot forward Right foot forward 

25.76 
25.96 

25.32 
25.54 

For comparison of overCl11 menu differences betwccn Ss.left 
and ~~ight foot strides sec RBSULTS (TABJ;I~ 12 ) • .. .. 

DIFFERENCES (D) IN hlEAN STHIDE JJENGTH 
(Directed minus Undirected Trials) 

TnIALS 1 2 3 4 5 6 7 8 9 10 
-

(6-10) 26.0 26.0 25.7 25.7 25.3 26.5 25.5 26.3 25.2 25.3 
(1-5) 25.5 27.0 25.1 25.9 25.3 26.0 26.0 25.3 24.7 24.6 

( D) +0.5 -1.0 +0.6 -0.2 0 +0.5 -0.5 +1.0 +0.5 +0.7 
. 

For sta~istical significance of Differences (D) between 
!.leans sec RESULTS (TABLE 11). 
For test of significauce of Differcl'J:ces (D) see calculations 
APPENDIX 1: (TABLE 45). 
TABI,E (5 ) .HEAN STIUDlI LENGTH FRO];I S'J'ART IN UW13STRUCTED 

PASSAGEVIAY. (P.l). 
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Subject No. F.2 

TRIALS 1 2. 3 4 
FOOTs'rEp SEQUEnCE 
567 8 9 10 

1 21~9 24;6 22;2 25;3 22.7 24.3 23;2 25.5 24.0 25.3 
2 24;4 23;2 23;7 26.1 24;1 24.6 23;6 24.7 24.5 25.3 
3 25;0 27;2 25.0 26.4 25;3 26;4 25;7 26.3 31.4 22.2 
4 26.3 26.1 26.3 28.5 24.7 28.9 26.9 29;4 24.8 26.3 
5 ,23.9 26.6 25.3 28.7 25.7 26.5 26.7 25.6 25.0 27.8 

MEAN 1-5 24.3 25.5 24.5 27.0 24.5 26.2 25.2 26.3 25.9 25.4 
----.---------------'---.- --

6 24.8 26.5 25.7 26.2 25.7 28.0 25.3 26.7 26.5 28.7 
7 25.4 26.6 25.-3 27; 9 26.5 26.3 26.0 27.8 27. 2 27.2 
8 29;5 28;0 25.4 28.1 26.7 30.6 27.3 28.3 26.6 23.5 
9 23.8 28.0 25.0 28.6 25.8 27.1 27.2 27.9 26.4 25.2 

10 24.9 29.3 26.5 28.5 27.1 29.7 25.7 26.6 27.0 26.2 

MEAN 6-1025.7 27.7 25.5 27.9 26.4 28.3 26.3 27.5 26.7 26.2 

Dimensions in Inches. All or·ia.ls bGgan on riGht foot. 
For da.ta of Heel & Toe locations seG APPENDIX l(TABLE 40). 
For meGn distance of footprint locations from start see 
APPENDIX 1 (TABI,E 28 ). 

OVER-UL MEAn STHIDE LEllGTH --~ 
TIUALS 
________ ~--L-e-f-t.--f-o-o-t-f-·o-r-\-~a-r-d-------R-i-gh-t--f-O_o_t __ f_o_r_w __ ard 

.-~ (1-5) 
(6-10 ) 

26.04 
27.50 

24.88 
26.12 

For comparison of overH.ll m()8n differences betvlecn Ss.left 
and :cight foot strides sec RESULTS ('rABI,E 12 ). 

DIFFERENCES (D) IN l'![IIAN S'rRIDE LENGTH 

TRIALS 1 
(Directed minus Undil'ectcd Trials) 
234 567 8 9 10 

(6-10) 25.7 27.7 25.5 27.9 26.4 28.3 26.3 27.5 26.7 26.2 
(1-5) 24.3 25.5 24.5 27.0 24.5 26.2 25.2 26.3 25.9 25.4 

(D) +1.4 +2.2 +1.0 +0.9 +1.9 +2.1 +1.1 +1.2 +0.8 +0.8 

For statistical significance of Differences (D) between 
Mel1ns see RESUmS tT'\BI,g 11) •. 
For test of sie;nificance of Differences (D) see ca.lcul[4.tions 
APPENDIX 1: ('fABI,g 45). 

TAmE ( 6. ) .J!RU! STRIDE I,lmGTH FROt! STAHT IN UNOBSTRUCTED 
PASSAGEWAY. (F. 2) • 
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Subject No.F.3 
FOOTSTEP SEQUlmCE 

TRIALS 1 2 3 4 5 6 7 8 9 10 

1 28;2 28;.2 29~3 28;8 28;2 27;4 27.7 27.8 213.5 
2 23;0 28;8 27;4 29;0 23;9 28;2 28;1 28;3 26;8 
3 30; 6 29;0 29;7 28;5 29.2 28.6 28.13 28.5 28.7 
4 27.9 26.9 29.1 28.5 28.3 28;1 28.1 26.7 27.3 
5 I 27.6 27.2 28.6 23.7 27.8 27.9 26.9 27.3 26.0 

mEAN 1-5 28.5 23.0 28.8 28.7 28.5 28.0 27.9 27.8 27.4 

6 2603 27.7 28.2 26.9 28.4 27.6 27.4 28.5 26.5 
7 27.8 28.4 27.8 27.9 33.4 23.4 28.8 27.2 27.3 
8 28.0 28;3 29.2 27.9 29.1 28.4 28.2 27.7 27.8 
9 27.9 28.5 28.3 29.6 28.2 28.6 28.4 28.6 2T.5 

10 24.8 28.3 28.8 28.6 29.9 28.6 28.6 28.6 27.5 

~1EAN 6-10 27.0 28.2 28.5 28.1 29.8 27.4 28.2 28.2 27.3 

Dimensions in Inches. All ·'ria.ls bega.n on right foot. 
For dfl.ta. of Hccl & Toe locations see APPENDIX 1 (TABLE 41) • 
For mean distancc of footprint locations from start see 
APPENDIX 1 (TABLE 29). 

TIUAI,S 

( 1-5) 
( 6-10) 

OVEHALL nEAN STHIDE LENGTH 
Left foot forward Right foot forward 

28.12 
27.97 

28.22 
28.16 

For comp8.rison of overall me8n differences between Ss.left 
and rieht foot strides see HESUL'rs (TABI,E 12 ). 

DIFFBHENCES (D) IN lIlEAN STRIDE LENGTH 
(Dirccted minus Undirected Trials) 

TRIATJS 1 2 3 4 5 6 7 8 9 
,~ ... ' 

(6-10) 27.0 28.2 28.5 28.1 29.8 27.4 2S.2 28.2 27.3 
(1-5) 28.5 2iLO 28.8 28.7 28;5 28.0 27.9 27.8 27.4 

( D) -1.5 +0.2 -0.3 -0.6 +1.3 -0.6 +0.3 +0.4 -0.1 

For otatistical oignificance of DifferencBo (D) between 
Mc[lllO see HESUlifS (TABI,E 11 ) • 

10 

-
-
-

For toot of si{;nific,lllCB of DifferenceG (D) see calcu18:tions 
APPENDIX 1: (TADLE 45). 

TABLE (7 ) .!JEAH STRIDE L}~]'mTH FUO!! STAHT IN UNODSTUUCTED 
PASSAGEilAY.( F. 3) • 
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Subject No. U.l 

1"00~'STEP SEQUENCE 

TRIALS 1 2 3 4 5 6 7 8 9 10 

1 27~8 26~5 28i6 27~2 27;3 25;7 26.0 27;0 19.9 30.2 
2 30;3 27;3 28;8 27;5 26;8 26;7 26;4 27;5 25.6 25.3 
3 27;7 27;7 28;1 27;2 26;8 26;2 27;9 25.7 24.5 24.3 
4 30.4 26.5 28.0 26.4 26.9 27.7 25.9 23.8 26.3 25.7 
5 ,27.8 26.9 27.0 27.5 27.4 26.8 27.9 27.4 25.8 25.6 

MEAN 1-5 29.0 26.8 28.1 27.1 27.1 26.6 26.8 26.3 24.4 26.2 

6 27.5 24.9 28.4 25.5 28.1 27.2 27.5 25.1 26.0 25.8 
7 28.1 26.0 29;0 26.526.8 24.6 28.2 26.0 26.7 24.1 
8 26.6 26.5 28.3 27.8 27.6 24.9 27.2 25.5 25.3 27.8 
9128;9 25.5 26.6 26.2 26.4 26.2 26.7 25.5 25.8 25.8 

10 127.7 26.5 27.7 26.2 28.3 24.7 29.5 25.9 27.3 25.7 

!.IEAN 6-1027.8 25.9 28.0 26.5 27.4 25.2 27.9 25.6 26.2 25.8 

Dimensions in Inches. All~rials began on left foot. 
For data. of Heel & Toe locations see APPENDIX 1 (TABLE 42). 
For mean distance of footprint locations from start see 
A FPErlDIX 1 (TABLE 30 ). 

(1-5) 
(6-10 ) 

OVllRALL l'.'lliAN STRIDE JJENG'rH 
Left foot forward Right foot forward 

27.08 
27.46 

26.6 
25.8 

For comp['.rison of ovor",11 menn differences betweon Ss .1eft 
and right foot strides see RESUL'.rS (TABIJE 12) • 

TRIALS 1 

DIFFEHETWES (D) IN HEAN STRIDl~ LEnGTH 
(Directed minus Undirected Trials) 

2 3 4 5 6 7 8 9 10 

(6-10) 27.8 25.9 28.0 26.5 27.4 25.2 27.9 25.6 26;2 25.8 
(1-5) 29.0 26.8 28.1 27.1 27.1 26.6 26.8 26.3 24.4 26.2 

_(_D_) _--1._-_1_ •. 2 -0.9 -0.1 -0.6 +0.3 -1. 4 +1.1 -0.7 +1. 8 -0.41 

For stat1stioa.l signif108noe of Differences (D) between 
!,Teans see RESULTS ('fABLE 11). 
For test of signific[lt1ce of Differences (D) see c81cula.tions 
APP:SNDIX 1:' (T A:sLE 46 ) • 

TABIJE (8 ). ),JEAN STlUDE I,EliGTH FRO):! STAHT IN UNODS1'HUCTED 
PASSAGE','/AY. (Il.l) 
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4'.1(4.1.2) EXPERI!;lENT (PART 1): THE UNOBSTRUCTED PASSAGlIWAY 

Subject No. M.2 
FOOTST]~P SEQU~NCB 

TRIALS L. __ l __ ~2 ____ 3 ____ 4 ____ 5~ __ 6 ____ 7 _____ 8 ____ 9 __ 1 __ 0 

1 28.1 28.1 30.4 28.0 30.0 28.1 30.3 26.5 - -
2* 30.8 31.7 29.6 31.1 28;1 31.2 29.1 30.3 
3 32;7 31.8 32.4 31.5 31.9 31.9 31.9 32.5 
4" 29.9 33.6 30.5 33.3 30.3 32.8 28.9 33.5 
5* 31.7 34.2 29.2 32.6 30.4 31.8 31.0 33.7 

mEAN 1-5 30.6 31.9 30.4 31.3 30.1 31.2 30.3 31.3 

6 32.9 31.1 33.6 32.1 31.8 32.2 32.5 33.0 
7 37.6 30.0 33.8 33.6 33.5 33.0 33.7 31. 6 
8 32.6 31.1 33.8 30.6 33.0 29.3 33.3 31.2 
9 34;9 32;6 29.9 37.2 34.6 29.9 34.1 28.8 

10 ,4.9 32.8 30.7 36.8 31.6 35.8 33.9 31.5 -
r!IEAN 6-1034.6 31.5 32.4 34.0 32.9 32.1 33.5 31.2 

Dimensions in Inches. 
*Trials 2,4 & 5 began on right foot,rema.inder began on left. 
For data of Heel & Toe locations see APPENDIX 1 (TABLE 43). 
For mean distance of footprint locations from start see 
APPENDIX 1 (TABLE 31) • 

TRIALS 

(1-5) 
(6-10) 

OVERALL r.mAN srrIUDE LENGTH 
Left foot forward Right foot forward 

31.87 
33.35 

29.89 
32.20 

For compari;30n of S .perforhwnce see Im~lUL'L\S (TABLE 12 ) • 

. DIFFERENCES (D) IN UEAN STRIDE Ll"\lWTH 
(Directed minus Undirected Trials) 

TRIALS 1 2 3 4 5 6 7 8 9 10 

( 6-10) 34.6 31.5 32.4 34.0 32.9 32.1 33.5 31.2 -
(1-5) 30.6 31.9 30.4 31.3 30.1 31.2 30.3 31.3 -

(D) +4.0 -0.4 +2.0 +2.7 +2.8 +0.9 +3.2 -0.1 -
For stati3tical 3ignificBncc of Differences (D) between 
Means see RESULTS (TABLE n) . 

-
-
-

For test of significance of Differences (D) seG c81cu18.tions 
APPENDIX 1: (Tl\.IlLE 46). 

TABLE ( 9 ) .tllA.N srJ'RIDE J)~NGr.rII FROl:! START IN UN013STRUCTED 
PASSAGE'ilAY. (tl.?.) 



4.1(4.1. 2) EXPERIMENT (PART 1): 'rIlE UNODSTRuc'rED PASSAGE'!lAY 

Subject No.U.3 
FOOTSTBP S1~QUllliQ5. 

';rRIALS 1 2 3 4 5 6 7 8 9 10 

1 29.8 32.9 33.5 33.0 33.8 33.1 32.6 31.9 "7 

2 28.9 29.4 31.6 31.5 31.4 34.3 33.1 34.5 
3 30.2 33;1 32.8 33.9 32.5 33.6 33.2 33.9 
4 28.5 30.6 33.2 33.8 33.4 35.4 32.6 34.4 
5 30.6 33.4 31.9 32.4 33.3 33.0 32.2 30.5 

, 1I1EAN 1-5 29.6 31.9 32.6 32.9 32.9 33.9 32.7 33.0 

6 26.0 31.9 33.0 32.5 33.1 33.7 33.4 32.2 
7 27.5 30.7 32.7 32.5 31.9 32.5 31.6 32.2 
8 29;1 31. 7 34.1 33.6 35.6 34.4 33.7 31.4 
9 

I 
26.9 30.2 33.9 31.3 34.7 34.2 34.4 33.3 

10 28.4 31.9 32.6 32.4 33.5 31.8 32.9 32.5 

MEAN 6-10 27.6 31.3 33.2 32.5 33.7 33.4 33.2 32.3 

Dimensions in Inches. All "tr-i81s began on left foot. 
For da.ta of Heel & Toe locations see APPENDIX 1 (TABLE 44 ). 
For mean distance of footprint locations from start see 
APPENDIX 1 (TABLE 32 ) • 

TRIAJ,S 

( 1-5) 
(6-10 ) 

fO~ OVERALL r.lEliN STmDE L1~NGTH 
Left foot forwaTd Right foot 

31.95 
31.92 32.37 . 

32.92 ] 

.'--------
For compsrison of over(lll mean differences' between Ss.left 
a.nd l'ight foot strides see HESULTS (TABI':S 12 ). 

-
DIlrl'ERENCES ( D) IN lmAN STRIDE L1\NGTH 

(Directed rriinus UDdirected Trials) 
TRIALS 1 2 3 4 5 6 7 8 9 10 

( 6-10) 27.6 31.3 33.2 32.5 33.7 33.4 33.2 32.3 -
( 1-5) 29.6 31.9 32.6 32.9 32.9 33.9 32.7 33.0 -

( D) -2.0 -0.6 +0.6 -0.4 +0.8 -0.5 +0.5 -0.7 -

For statistical significance of Differences (D) between 
t!eans see HESUI1rS (TABI,E 11 ). 

-
-
-

For test of signific::mce of Differences (D) see e8,lcu18:tions 
APPENDIX 1: (TABI,E 46) • 

TABLE (10 ). IlEAN ST1UDE I,}~NGTH FIlOrl START IN UNOBSTRUCTED 
PASSAGEV1AY. (M.3) 
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4.1(4.1.2) Ex:PERnmNT (PART 1): THE UNOBSTRUCTED PASSAGEWAY 

STRIDE 

1 

2 

3 
4 

5 
6 

7 
8 

9 
10 

t-l'8 Lio 

d.f. 

TEST 011 S:::GHIPIC,\T:CE' OF DIFFlmm~CI\S BET',n<;:EH 
I:L.;>~l-;:) 01:' 1.r;,'i(J L!(JrUL~~h'~VfED Sh.Li.l?L;'~8. 

So.mplc (1): 1;1erms of Undirected Trials (1-5) 
Sample (2): Me:ms of Directed Trials (6-10) 

Differences (D): S8mple (1) from S8mple (2). 

For method of calcula.ting t-r8tio cee APPENDIX 1 
(TABLES 45& 46). -

DIFFERmWES (D) IN T.\E'\N STRIDE LENGTH (Ins.) 

F .• l 

+0.5 

-1.0 

+0.6 
-0.2 

o 
+0.5 

-0.5 

+1.0 

+0.5 

+0.7 

1.073 

9 

F,.2 

+1.4 

+2.2 

+1.0 

+0.9 

+1.9 

+2.1 

+1.1 

+1. ? 

. +0.8 

+0;8 

7.969 
9 

-1·.5 

+0.2 

-0.3 

-0.6 

+l.3 

-0.6 

+0.3 
+0.4 
-0.1 

0.3810 

8 

l\!ales 

M,. 2 

-1.2 

-0.9 
-0.1 

-0.6 

+0.3 
-1.4 

+1.1 

-0.7 

+1.8 

-0.4 

0.6522 

9 

+4.0 

-0.4 

+2.0 

+2.7 

+2.8 

+0.9 

+3.2 
-0.1 

3.309 

7 

-2.0 

-0.6 

+0.6 

-0.4 

+0.8 

-0.5 

+0.5 

-0.7 

0.8982 

7 

CRITICAJJ VAnmS OF lit" 

Decrees Level of • '..(:"1' 

slgnl.L1CSnce for 2-ta.iled test 
of 

Freedom 0.20 0.10 0.05 0.02 0.01 0.001 

7 1.415 1.895 2.]65 2.998 3.499 5.405 

8 1.397 1.860 2.306 2.896 3.355 5.04l 

9 1.383 1. ()33 2.262 2.821 3.250 4.781 

TAmE (11). S'l'ATISTIC', L SIGITIFIC:IlWE OF DIFFE'lEI:CES nZT';ISlu 
I~EAN FOOTPRINT LOC\'rIONS III DIU~';;CTED AND mmrn
ECTED 'l'HBI,S. (l.mAN STRIDE LEliGTH). 



'231 

4.1(4.1.2) EXPERIMENT (PART1): THE UNOBSTRUCTED PASSAGEWAY 

Ss. TRIAW OVERALL lIEAH STRIDE JJENGTH DIFFEnBI'{CES 

Left foot Right foot 13ET~;/EBN FmlT 

lea.ding( L) lcoding(n) (L) ninus (R) 

(6-10) ·25.96 25.54 +0.42 
F.1 (1-5) 25.76 25.32 +0.44 

-

I DIFFEHE~\1CgS 
+0.20 +0.22 -0.02 BETl'IEEN TRIAJ,S 

- - - .• _c 

(6-10) 27.50 26.12 +1.38 
F.2 (1-5) 26.04 24.88 + 1.16 

DIFFERENCES +1.46 +1.24 ·K).22 BETWEEi'j TRIALS 
-------

,,--~ ~-.~ 

__ n,, ___ - _"._kO .. ~ .. - .. 
(6-10) 27.97 28.16 -0.19 

F~3 (1-5) 28.12 28.22 -0.10 

DIFPERElWES -0.15 -0.06 -0.09 BETWEBN THHLS 
- -- - ..... - ~ - .- -"~'-

27.46 25.80 +1.66 (6-10) r 
Jl[.l (1-5) --------------l------

27.08 26.60 +0.48 

DIFFEHEHCES 
BETVmEN TRIALS 

(5-10 ) 
lvI.2 (1-5) 

DIFFERElrCES 
BET'/IEEN ~e11IALS 

+0.38 

. 

33.35 
31.87 

+1.48 

-o.eo +1.18 

- --
32.20 +1.15 
29.89 +1.98 

+2.31 -0.83 

~.':::~~--=-='.=~=:::"'" ~'::'~-=--==' 

(6-10 ) 
rii.3 (1-5) 

DIFFEREHCES 
BET':n::m{ THrALS 

Dimensions in Inches. 

31.92 
31.95 

-0.03 

32.37 -0.45 
32.92 -0.97 

-0.55 +0.52 

For data. of individuEl1 mean stric1e lengths see RESULTS 
(TABI,I~Q 5-10). 

TABLE ( 12). DIF1?ERENCES J3ET/m:';N OVER.4LL 1.!EhH STRIDE 
LEHGTHS IN m:Ol3STRUC'.~ED PASSlcGEJAY. 



STRIDE 
LENGTH (INCHES) 

EXPERI~1ENT Pt.! THE UNOBSTRUCTED p,I),.5SAGEWAY RESULTS 
• • 

30 

20 
t 

I LEFT F"OOT ___ _ 
2. 3. 4. 5. 

RIGHT FOOT- UNDIRECTED TRlA.LS (1-5) STRIDE SEQUENCE:: 

30-

10. 6. 7. 8. 9. 
20 ~IL~E~F~T~F~O~O~~~I------------------D-i-RE-C-T-E-D--T-R-!A-L-S-(-G---10-)----------------~S~TR~ID~E~SE~Q~U~E~N~ICt 

RIGHT FOOT--

FIG.( 34 )INDIVIDUAl STRIDE LENGTHS RELATED TO LEADING FOOT (SUBJECT F.I) ~ 



STRIDE 
LEN'GTH (INCHES) 

EXPERIMENT Pt. 1 THE UNOBSTRUCTED PASSAGEWAY RESULTS 

30 

X 
25 .............. , .,/ 

-.,;I' " --, ,-------
.......,~. 

...... 
'----

" \ 
\ 

\ 
\ 

• • 

~ 
21 ~1 ______ ~t~. ____________ ~2= .. ~~~~==~~3.~~~ __ ~ ____ ~4~. __________ ~5~.~~~~ 

UimmECTED TRIALS (1-5) STRIDE· SEQUENCE 

30 

\ 
\ 

\ 

--

~ 1-~~~6~.------~------7-.~~~~~~B~.~~--------~9~.------~~~~1=0~.~~ "'( ! .... 
LEFT FOOT ---- DIRECTED TRIALS (G-'lO) STRIDE SEQUENCE 
RIGHT fOOT-

FIG.(35 )INDIVIDUAL STRIDE LENGTHS RELATED TO LEADING FOOT (SUBJECT F. 2) ~ 
~ 



STRIDE 
LENGTH (lNCHES) 

EXPERIMENT Pt.1 THE UNOBSTRUCTED PASSAGEWAY RESULTS 
• • 

30 . 

X-_t~r ~-' 
25 

23 

30 

25 

23 

- ........ _-----
- ,~ 

'~--

1. 2. . 3. 4. 5. 
r-----~~----------~~-------------------------~~----------~------UNDIRECTED TRIALS (1-5) SiRlDE SEQUENCE 

\ /f 
~I ~~~6=-____________ 7._\~j ___________ 8_. __ ~~ ________ ~~~ ____ -=~==~'~0~.~~ 
LEFT FOOT ---- DIRECTED TRIALS (10-10) STRJ DE SEQUENCE 
RIGHT FOOT-

FIG.(36 )!NDtVIDUAL STRIDE LENG-iHS RELATED TO LEADING FOOT (SUBJECT F. 3) ~ 
~ 



STRIDE 
LENGTH (INCHES) 

EXPERIMENTPt.1 THE UNOBSTRUCTED PASSAGEWAY RESULTS 
• • 

·30 

21 I 
2. 3. 
UNDIRECTED TRIALS(f-S) 

4. 5..... 
STRIDE SEQUENCE 

30 

"" ... .,."., _.,,/' " 
,...........---,,,,,, ... "-/""" // ...... __ " ---"', )1:. 

X -t-------:;;~--'~'''''--___=~~--,~---J.~=--~-~+----''---=-__ --_=_----(6.IO 

~ .~~ 

:~I~I ___ -=6.~----~-~7.~.-------~B~.~~-----~Q~.---_=~~~10. ~ 
LEFT FOOT---- DIRECTED TRIALS '6-10) S'TR!DE SEQUENCE 
PdGHT FOOT-- 1..' 

FIG.(37 )INDIVIDUAL STRIDE LENGTHS RELATED TO LEADING FOOT (SUBJECT M.I) r;: 
U'I 



STRIDE 
LENGTH QNCHES) 

PPERIMENT Pt.1 THE UNOBSTRUCTED PASSAGEWAY RESULTS 
• • 

:L -- ~ -----',~' -
26 

6. 
26 LEFT FOOT---

HIGHT FOOT-

2. 3.· 

UNDIRECTED TRIALS (1·5) 

7. 8. 

DIRECTED TRIALS (G·lO) 

4. 5. 
STRIDE SE~UENCE 

9. ·10. 
~ 

STRIDE SEQUENCE 

FIG. (38 )INDIVIDUAl. STRIDE LENGTHS RELATED TO LEADING FOOT (SUBJECT M.'2) ~ 
G\ 



THE UNOBSTRUCTED PASSAGEWAY RESULTS. 
• • 

30 

25 
1. 2. 3. . 4. 5. 

STRIDE SEQUENCE :>-UNDIRECTED TR!ALS(i-5) 

25 
9. 10 .. 

STRIDE SEQUENCE 
--- LEFT FOOT LEADING 
- ~1iGHT FOOT LE!\DING 1'3 

FIG.( 39 ).iNDiViDU.t\L STRIDE LENGTHS RELATED TO LEADING FOOT. (SUBJECT MS) ~ 
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4.1(4.1. 2) EXPERImENT (PART 1): THE UNOBSTRUCTED PASSAGEWAY 

Subject No.F.1 
FOO'rSTEP Sl';QUEHCE 

1'RIALS 1 2 3 4 5 6 7 8 9 10 

1 29.8 26.1 29.1 25.9 29.3 25.8 28.4 24.2 26.6 23.0 
2 28.0 24.2 28.3 25.4 28.0 23.5 26.8 25.1 29.0 25.3 
3 29.0 23.9 29.1 25.6 29.6 25.4 28.3 24.6 26.8 23.6 
4 28.2 25.0 27.6 24.7 28.1 24.4 26.8 24.5 26.8 23.4 
5 28.7 24.5 26.8 24.0 26.1 22.9 26.3 23.4 27.0 25.5 

MEAN 1-5 28.7 24.8 28.2 25.1 28.2 24.4 27.3 24.4 27.2 24.1 

6 25.8 22.5 26.7 24.3 26.7 24.0 26.6 23.6 26.5 21.6 
7 28.4 24.4 28.0 25.4 29.0 26.3 29.4 26.3 28.3 23.5 
8 28,) 24.3 26.7 23.9 27.4 ·24.5 28.9 26.3 28.5 25.1 
9 28.5 22.9 28.0 25.9 30.0 25.0 27.3 24.3 27.9 24.9 

10 27.9 24.1 26.8 24.3 27 .8 24.4 27.5 25.1 29.0 25.0 

rmtUT 6-10 27.8 23.6 27.2 24.7 28.2 24.8 27.9 25.1 20.0 24.0 

DiI~lcnsions in Inches. All trials began on right foot. 
For data. of Heel & Toe locations see A}OPENDIX 1 (TABLE 39 ). 

(1-5) 
(6-10) 

OVERALL MEAN ms'rANCE FROM L.B. WALL 
Left Foot Right Foot 

27.9 
27 .8 

For dj.ag:rClm see 4.1. 3 DISCUSSION (FIG •. 40). 

DIFPBREHCBS ( D) IN llEAN DISTANCE FROI,j L.ILWALL 
(Directed minus Undirected Trials) 

TRIALS 1 2 3 4 5 6 7 8 9 10 
-
(6-10) 27.8 23.6 27.2 24.7 28.2 24.8 27.9 25.1 28.0 24.0 
(1-5) 28.7 24;8 28.2 25;1 28;2 24.4 27.3 24;4 27;2 24.1 

(D) ":'0.9 -1.2 -1.0 -0.4 0 +0.4 +0.6 +0.7 +0.8 -0.1 

For statistical significance of Differences (D) between 
Moans see ImSUI,TS (TABLE 19) • 
For test of significr!llce of Differences (D) see APPENDIX 1 

(TABLE 47 ). 

TABLE ( 13) .WEAN DISTANCE OF FOOTPRINT CmrTRE-LIN:S WCATIONS 
FROlo! L.H.:lALL IN UNOBS'.rIlUC'J'ED PASS!\.G;~':IAY. (F.l). 
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4 .1( 4.1. 2) EXPlmnmNT (PART 1): THE UNOBSTRUCTED PASSAGEWAY 

Subject No.F.2 
F001'S',rCp SBQUJ~ 

TRIAl,S 1 2 3 4 5 6 7 8 9 10 

1 27;5 26.8 31.1 28;6 31.5 27;3 28.7 25.9 29.7 28.9 
2 24.8 24.0 30;2 28.3 33;3 30;1 34;3 30; 9 34.8 30.8 
3 27.9 25.4 31.3 27.8 33.0 29.1 33.4 29.8 32.3 27.8 
4 23.8 21.8 28.6 26.6 32.8 29.9 32.8 26.5 30.3 27.8 
5 26.5 24.8 29.3 24.9 29.1 23.7 26.5 22.3 26.9 26.0 

I.IEAN 1-5 26.1 24.6 30.1 27.2 31.9 28.0 31.1 27.1 '30.8 28.3 

6 27.4 23.0 26.2 23.4 26.3 22.9 27.2 24.0 27.8 26.9 
7 27.5 25.4 30.3 28.3 32.5 30.2 32.7 29.5 32.6 30.1 
8 26.7 25.5 28.2 25.3 29.5 26.2 28.7 26.3 29.9 27.3 
9 129.5 26.5 29.8 27.8 30.8 28.4 29.6 26.5 29.0 26.0 

10 28.8 26.6 29.3 24.8 30.2 26.2 31.7 28.1 31.6 26.1 

MEA}J 6-1028.0 25.4 28.8 25.9 29.9 26.8 30.0 26.9 30.2 27.3 

Dimensions in Inches. All ,,1'ia1s began on rieh t foot. 
of Heel & Toe locations sce APPENDIX 1 (TABLB 40). For dat" 

TRIALS 

(1-5) 
(6-10) 

OVBRAJJL MEAN DISTANCE FROllI L.n.WALL 
Left Foot Right Foot 

30.0 
29.4 

For dipgrom see 4.1. 3 DISCUSSION (FIG. 40 ). 

------~-------------------------------------------, 
DIFFEHENCES (D) IH l'IK~N DISTANCE li'ROU L.ll.WALL 

(Directed minus Undirected Trials) 
TRIALS 1 2 3 4 5 6 7 8 9 10 

(6-10) 
(1-5) 

(D) 

28.0 25.4 28.8 25.9 29.9 26.8 30.0 26.9 30.2 27.3 
26.1 24.6 30.1 27.2 31.9 28.0 31.1 27.1 30.8 28.3 

+1.9 +0.8 -1.3 -1.3 -2.0 -1.2 -1.1 -0.2'-0.6 -1.0 
------~--------~--------------"-------------------.-. 
For statistical oignificance of Differenceo (D) betweon 
Means soo RESULTS CrADLE 19 ). 
For test of Si191ificance of Differences (D) see APPENDIX 1 
(TABLE 47 ). 

TABLE( 14 ) .r,lEAN DISTANCE OF FOOTPRInT CEmInI-LINE LOCATIONS 
l"ROl.l L.H.Y'1AU IH UHOBSTHUCTED PASSAGEWAY. (F.2). 
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4~.1(4.1. 2) EY.PERIMENT (PART 1) : THE UNOBSTRUCTED PASSAGEWAY 

Sul)j ect Ho.F.3 
FOOTSTgp SgQUl~N'CE 

TRIALS I _ 1 2 3 4 5 6 7 8 9 10 

1 28.9 27.7 29.5 27.4 27.6 26.3 28.7 26.8 27.6 
2 28.9 26.2 27.8 26.2 27.6 26.6 29.7 26.2 28.0 
3 30.5 25.1 28.4 26.7 28.2 25.2 26.9 25.3 27.6 
4 29.9 27.5 27.8 25.3 25.9 23.0 26.7 25.1 28.4 
5 30.8 28.2 29.9 28.1 30.3 27.2 28.0 25.7 27.7 

I ---
MEAN 1-5 29.8 26.9 28.7 26.7 27.9 25.7 28.0 25.8 27.9 

6 28.9 27.5 28.6 26.9 28.6 27.5 29.2 28.3 29.1 
7 27.9 24.0 27.1 25.2 28.0 24.3 26.4 28.7 24.1 
8 27.7 26.0 28.4 25.3 28.3 26.8 29.2 26.4 30.1 
9 

1
28

•
7 26.6 28.9 26.4 28.9 26.4 26.8 23.6 26.6 

10 25.4 27.5 2'5.8 28.8 25.8 29.8 27.9 29.5 28.3 

I,mAN 6-10 28.3 25.9 28.1 25.9 28.5 26.2 28.3 27.0 27.9 

Dimensions in Inches. All "rials begrm on right foot. 
For Heel & Too locations see API'EIlDIX 1 (TABLE 41 ) • 

OVSRA.I,L UE~N DIs'rAIWE FHOM T"H. WALL 
Left Foot Right Foot THIAI,S 

------~--------------------------------------------
(1-5) 
(6-10 ) 

26.3 
26.2 

28.5 
28.2 

For di8grnm seo 4.1.3 DISCUSSION (FIG •. 40 )., 

-
DIFFEHEHCES (D) IN I:!EAN DISTilNCE FROM L.H.·,7ALL 

(Directed minus Undirected Trials) 
TRIALS 1 2 3 4 5 6 7 8 9 

(6-10 ) 28.3 25.9 28.1 25.9 28.5 26.2 28.3 27.0 27.9 
(1-5) 29.8 26.9 28.7 26.7 27.9 25.7 28.0 25.8 27.9 

(D) -1.5 -1.0 -0.6 -0.8 +0.6 +0.5 +0.3 +1.2 0 

For statistic81 signific8noo of Differences (D) between 
Mmms see 1l.E3UmS (TAIlLE 19 ) • 

10 
-

-
-
-

l!'or test of signifioance of Differences (D) see APPENDIX 1 
(TAmE 47 ) •. 

TABJ~E (15 ) .LIE:>!I DISTANCE OF FOOTPRIiIT CE!TTRl<;-I,nm LOC;\TIOtYS 
I"ROl'~ L.ll.WALL IN UNOBSTHUCTED PASSAGE'fIAY. (F.3). 
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4.r(4.1. 2) EXPERIMENT (PART 1) : THE UNOBSTRUCTED PASSAGEWAY 

Subjcct No. M.l 

FOOT~)TBP SHQUT::i'TCE 

THIALS 1 2 3 4 5 6 7 8 9 10 

1 13;5 22;4 15.7 23.8 18.7 25.5 19;7 27;3 18.7 24.5 
2 18;1 25.7 21.0 26.3 18;6 23.8 18.0 23;5 17.0 25.5 
3 l4; 3 22.6 16.5 23.5 15.8 24;6 17;0 25.0 19.4 27.0 
4 16.4 23.9 16.6 24.9 16.9 24.5 17.0 24.2 17.5 26.6 
5 16.6 24.3 18.5 24.3 16.5 24.9 17.6 24.6 17.5 26.5 

---
MEAN 1-5 15.8 23.8 17.7 24.6 17.3 24.7 17.9 24.9 18.0 26.0 

6 24.1 31. 2 24.5 30.8 24.7 31.0 24.9 32.1 24.8 33.1 
7 .-' 23.5 31.6 22.7 31.3 22.7 31.7 25.0 32.5 23.4 33.8 
8 22.1 31.2 23.6 30.7 22.4 32.1 26.0 34.0 26.5 34.0 
9 23.9 32.7 24.0 33.1 24.2 33.0 25;3 33.1 25.3 34.5 

10 22.7 31.9 23.6 30.2 21.3 30.1 23.1 31. 5 23.7 31.0 

nmAN 6-10 23.3 31.7 23.7 31.2 23.1 31.6 24.9 32.6 24.8 33.3 

Dimensions in Inches. All tri8,ls bcgan on left foot. 
For data of Hcel & Toe locations see APPENDIX 1 (TABLE 42). 

TRIALS 

(1-5) 
(6-10) 

ov:;;nALL j,mAN DISTANCE FROM T"H.WAI,L 
Left Foot Right Foot 

17·3 
23.9 

------- ----------'-
24.8 
32.1 

For d::'Flgr'om oee 4.1.3 DISCUSSION (FIG •. 40). 

DIFFmmNCES (D) IN I.IEAN DISTANCE I"ROI\l L.H. WALL 
(Directed minus Undirectcd 'rrials) 

TRIAIS 1 2 3 4 5 6 7 8 9 10 
.. u.' 

(6-10) 23.3 31.7 23.7 31.2 23.1 31.6 24.9 32.6 24.8 3" ~ .} . .) 

(1-5) 15.8 23.8 17.7 24.6 17.3 24.7 17.9 24.9 18.0 26.0 

( D) +7.5 +7.9 +6.0 +6.6 '. +5.8 +6.9 +7.0 +7.7 +6.8 +7.3 

For statistical significcll1cc of Differences (D) between 
MeClns see m::::mI,TS ('I'ABI,}<; 19 ). 
For test of significonce of DifferenceG (D) see APPENDIX 1 
(~lABLE 48 ) • 

TABLE ( 16) .rmAN DI;l'l'AIWE 01" POOTPflIHT CEl\TTIE-LIN,8 LOCATIONS 
FROm I"ll.':lALL IN urTOnsTRuCTBD PASSAGB'NAY. (iJ.1). 
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4'.1(4.1.2) EXPERIMENT (PART 1): THE :JNOBSTHUCTED PASSAGEWAY 

Subject No. J,j. 2 
'FOOTSTEJ? SEQUEr.rCl~ 

TRIALS 1 2 3 4 5 6 7 8 

1 23.8 30.5 25.0 29.6 23.5 29.0 24.0 28.4 
2 R 27;2 21.0 25.8 22;9 28.4 24.9 29;3 24;7 
3 24.5 31.2 31;5 32;9 28;4 31;7 29;2 32;3 
4 R 30;0 24;5 29;3 23;5 28;5 26;6 30;7 27;0 
5 R 28.6 25.0 28.4 24.7 29.5 27.3 32.1 31.5 

MEAN* 
rmAN*lf 

24.1 23.5 28.2 23.7 25.9 26.3 26.6 27.7 
28.6 30.8 27.8 31.2 28.8 30.3 30.7 30.3 

6 26.2 30.7 26.8 32.2 30.4 33.6 31.3 34.4 
7 25.933.5 30.2 32.5 27.9 32.0 26.6 29.9 
8 24.4 29.7 24.5 28.8 23.1 29.8 25.1 30.3 
9 25.0 29.0 22.7 27.2 24.1 28.6 23.5 28.6 

10 25.2 29.6 26.4 32.7 27.7 31.7 26.1 31.4 

9 10 

,-------
WJ3AN 610 25.3 30.5 26.1 30.7 26.6 31.1 26.5 30.9 

Dimensions in Inches.Al1 tl'iFl.l0 except( 2,4, 5) began on 
left foot. For Heel & Toe locations sce APPENDIX 1 (TABIJE43). 
*Mean of left footsteps. **Moan of right footsteps. 

TRIALS 

(1-5) 
(6-10) 

OVERUL HEAN DISTANCE l!"HOm L.E. WALL 
Left Foot Right Foot 

25.7 
26.2 

29.7 
30.8 

For (liHgl"am see 4 .1.3 DISCUSSIon (:B'IG •. 40 ) • 

-
DHFERENCES (D) IN 1,JE,;N DISTANCE FROM L.E.WALL 

(Diroctod minus Undirected Trials) 

TIUALS 1 2 3 4 5 6 7 8 9 10 

(6-10) 25.3 30.5 26.1 30.7 26.6 31.1 26.5 30.9 - -
(1-5)if 23.8 29 ,_,5 25.5 29.2 26.1 29.4 27.3 30.6 - -

(D) +l.5 +1.0 +0.6 +1.5 +0.5 +1.7 -1. 2 ~f.0. 3 - -

, 

* ~* if J,1eElllO for Left l"oot Ellld Right Fooi in top TABLE 8re for 
2-trials 8nd 3-tria1s respocti voly. 1',l08ns for trials( 1-5) 
imrnedi8toly 8.bove are for five trials. Le.Stop (l)left 
foot is obt8ined by averoEinc; Step (l)'rrials (1 & 3) ond 
Step (2)Tri81s (2,4,5). Step (2)right foot is mean of 
Step (2)Tri:~10 (1 & 3) and stop (1)Tri8.1s (2,4,5) etc., 

For st8tistical S:lgnific(1nce of Differcnces (D) between 
LTe8ns scc RJ~SUJJTD (TADIJE 19). . 
1"01' teot of sic;nific:111ce sec APPENDIX 1 (TABTJJ3 48 ) • 

TABLE. ( 17 ) • r.lEAN DI3T.;'U~CE OF' FOOTrnIHT CEHTH:8-LINE IJOCA~rIONS 
FnOLl L. H. ';IALL IN UNOBS'rnUCT:m P.".SSAGE':':AY. (n. 2) • 
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4.1(1.1.2) BXPERIMENT (PART 1): THE UNOBSTRUCTED PASSAGEWAY 

Sul1ject No.. M.3 

FOOTSTJIP SI~QUgNCE 

TlUAJJS 1 2 3 4 5 6 7 8 9 10 

1 24.8 28;2 23.7 26;3 20.9 21.6 19.7 24.3 - ..., 
2 25.7 31.4 26.5 29.5 24.2 28.1 2~· .1 26.2 
3 23.3 28.9 23.1 30.S 24.5 2S.2 22.4 25.5 
4 22.S 26.9 22.6 27.6 22.9 27.7 23.S 29.0 
5 22.8 23.9 20.7 27.6 24.S 27.S 24.0 28.2 

I ._-
MEAN 1-5 23.9 27.9 23.3 2S.4 23.5 27.3 22.S 26.6 

6 22.1 27.5 22.6 27.2 23.6 28.0 24.7 27.7 
7 23.7 28.5 24.0 27.3 23.8 26.5 23.5 27.6 -
S 23.0 29.0 25.5 29.7 23.5 25.5 23.4 28.7 
9 23.3 27.6 22.3 26.3 23.3 29.1 25.5 2S.6 

10 23.6 29.0 24.6 29.0 2~. 5 26.4 23.2 2S.6 

MEAN 6:"10 23.1 2S.3 23.S 27.9 23.7 27.1 21.1 2S.2 

Dimension8 in Inches. All trials begem ()n left foot. 
For data of Heel & Toe locations sce AP1'EIIDIX 1 (TABLE 44 ) • 

TRIALS 

(1-5) 
(6-10) 

OVERALJJ M]~AN DISTANCE 1eROm L.Il.wrILI, 
Left Foot Right Foot 

27.6 
27.9 

For di8f,rc1m scc 4.1.3. DISCUSSION (FIG.AO ) •. 

DIFPEHmTCE~) (D) IN ImAN DISTANCB PHO]'.! L.E.WALL 
(Directed minus Undirected Trials) 

TRIAI,S 1 2 3 4 5 6 7 8 9 
-

(6-10 ) 23 .• 1 2S.3 23.S 27.9 23.7 27.1 24.1 2S.2 -
(1-5) 23.9 27.9 23.3 23.4 23.5 27.3 22.S 26.6 -

(D) -0.8 +0.4 +0.5 -0.5 +0.2 -0.2 +1.3 +1. 6 -

Por statistic81 signific8nce of Differences (D) between 
Means sce RESULTS (TABLE 19 ). 

10 

--
-

For test of siGnificance of Differcnccs (D) see AP1'}\HDIX 1 
(TABLE 43 ). 

TABLB ( lS ) .TIEUT DJ~)TAl!CE OF FOOTPllINT CENTRE-IJINE meA'nONS 
PROl,! L.H.':IAI,L IN UNODSTHUCTED PASSAGII':/W. (n.3) 
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4.1( 4.1. 2) EXPERnTENT (PART'l): THE UNOBSTRUCTED PASSAGEWAY 

STRIDE 

1 

2 

3 
4 

5 
6 

7 
8 

9 
10 

t-r1'J.tio 

d.f. 

TBST OF SICnYIFIC/\l\!CE 0111 DIFP,Elr.';J..:CES BET' ... n~EN 
hlE1\U~) oP f.t\/O GOi.UG~l~!'~I.l'.L;D Sl~j~L<!,J';;). 

S8mple (1): J,Ic8ns of Unrlircetcd Trials (1-5) 
Sar:lp1e (2): Heans of Directed Tri,~ls (6-10) 

Differences (D): Sample (1) from Sample (2). 

l"or metho:1 of ealeuln ting t-ratio sec Al'PENDIX 1 
CALCUJl\.'frons (TABLES 47&48) • 

DIFFEllElWES (D) III 1:IEAN DISTANCE I"ROI,l 
L.H. '.'1ALL (Inches). 

F.l 

-0.9 

-1.2 

-1.0 

-0.4 

o 
+0.4 

+0.6 

+0.7 

+0.1) 

-0.1 

0.4691 

9 

1".2 

+1,9 

+0.8 

-1.3 

-1.3 

-2.0 

-1. 2 

-1.1 

-0.2 

-0.6 

-1.0 

-1.5 

-1.0 

-0.6 

-0.8 

+0.6 

+0.5 

+0.3 

+1. 2 

o 

U.l 

+7.5 

+7.9 

+6.0 

+6.6 

+5.8 

+6.9 

+7.0 

+7.7 
+6.8 

+7.3 

0.1638 0.4908 13.66 

9 I) 9 

males 

M •. 2 

+1.5 

+1.0 

+0.6 

+1.5 

+0.5 

+1.7 

-1.2 

+0.3 

1.614 

7 

M.3 

-0.8 

+0.4 

+0.5 

-0.5 

+0.2 

-0.2 

+1. 3 

+1. 6 

1.018 

7 

CRITIC,'-I, V',TUES OF "t" 

Degre08 Level of signifie8nce for 2-tailcd test 
of 

Freedom 0.20 0.10 0.05 0.02 0.01 0.001 

7 1.415 1.095 2.365 2.998 3.499 5.405 
I) 1.397 1.e60 2.306 2.896 3.355 5.041 

9 1.31)3 1.833 2.262 2.821 3.250 4.781 

TAIlLE (19) .S'.r:lTISTICAL SIGmnC\IlCE OF IJU'FmmIWES BET'.:f~;;'~H 
HE/iN POOTPrUNT LOCA1'IONS IJJ 7lnmc'r;m Arm mm:m;;, 
BCTED 'rnIALS. (j,lE1iN DISL\;:CE FIlOT.! I>.H. ':fALL) • 
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4.1(4.1.2) EXPERUmNT (PART 1) : THE UNOBSTHUCTED PASSAGKIAY 

-
HALF-WID'Pl! OF I'ASSAGE,IAY (27 InchcD) !.1INUS l'.lEAN DISTANCE 

OF FOOTPllINT C:SNTHg-IJIHJ~ J.OCA.TIONS 111.1OLT I,.H. ''1AT,L 
I 1 SUBJECT • F.l F.2 F.J 

-----" 
TUIAl,S * (1-5) . (6-10) (1-5) .( 6-10) (1-5) (6-10) 

.-- " I --
FOOTPIU!'JT 

1 R +1.7 +0.8 -0.9 +1.0 +2.8 +1.7 
2 L -2.2 -3.4 -2.4 -1.6 -0.1 -1.1 
3 R +1.2 +0 .. 2 +3.1 +1.8 +1 .. 7 +1;1 
4 L -1.9 -2.3 +0.2 -1.1 -0.3 -1.1 
5 R +1.2 +1.2 +4.9 +2.9 +0.9 +1.5 
6 L -2.6 -2.2 +1.0 -0.2 -1.3 -0.8 
7 R +0.3 +0.9 +4.1 +3.0 +1.0 +1.3 
8 L -2.6 -1.9 +0.1 -0.1 -1.2 0 
9 R +0.2 +1.0 +3.8 +3.2 +0.9 +0.9 

10 L -2.9 -3.0 +1.3 +0.3 - -
HBAN R +0.92 +0.82 "3.00 +2.38 I +1.46 +1.30 
MEAI{ L -2.44 -2.56 +0.04 -0.54 I -0.72 -0.75 

MEAN OF -0.76 -0.87 +1.48 +0.92 +0.37 +0.28 (R + I,) -

SUBJJW1' M.l liI.2 1'.1.3 
-

(6-10 )1 ~~10)"1 TRIAW * (1-5) (1-5) (6-10) (1-5) 
- I 

FOOTl'HINT 
1 L -11.2 -3.7 -3.2 -1.7 -3.1 -3.9 
2 R -3.2 +4.7 +2.5 +3.5 +0.9 +1.3 
3 L -9.3 -3.3 -1.5 -0.9 -3.7 -3.2 
4 n -2.4 +4.2 +2.2 +3.7 +1.4 +0.9 
5 L -9.7 -3.9 -0.9 -0.4 -3.5 -3.3 
6 R -2.3 +4.6 +2.4 +4.1 +0.3 +0.1 
7 L -9.1 -2.1 +0.3 -0.5 -4.2 -2.9 
8 R -2.1 +5.6 +3.6 +3.9 -0.4 +1.2 
9 L -9.0 -2.2 - - - -

10 R -1.0 +6.3 - - - -
.- -

MEAN R -2.20 +5.08 +2.67 +3.80 +0.55 +0.87 
MEAN J, -9.66 -3.04 -1.32 -0.87 -3.62 -3.32 

IlEAN 011 
-5.93 +1.02 +0.68 +1.46 -1.53 -1. 23 (H + Jl) 

*1.108118 of Tri81s (1-5) & (6-10)from HT~;3ULTS (Tfl.BLES 13-18). 

TABT,S (20 ) .!.IE!\.N DISTAllCE OF FOOTPHINT CEH'r~(EI,INl\ WC/I.TIOHS 
PHOT,! CE!lTn:n,INE OF m:ODS'rRUCTED PASSAGB';[AY. 
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4.1 EXPERILIENT (pAm~ 1): TIrs UI!OBS'l'HUCTED PASSAGEV'IAY 

4.1.3 DISCUSSION. 

ASDur.rotion. 

Underlying the division of the experiment 

into PART (1) 8.nd PART (2) wa:s the a.ssumption tlmt the 

perforr:18.nce ehl'.ro.eteristics displo.yed by Ss. durine tril'ls 

in nn unobstructed pa.ssngewa.y (PART 1) would be predictive 

of their perfor!:l~'nce in the S8Jne passagew8.y prior to con

frontation with on obstncle (PART 2), and thnt depar"';ures 

outside the range of v8.:i::ia,tion disclosed by unobstructed 

trials (PART 1) would consti tU.te detour behaviour in 

tria,ls with obstacles (PART 2). 

Directed. l'nd Undirected Trials. 

The purpose of the furth

er subdivision of PAHT (1) of the experinent into the 

secticns "Directed T10ia.ls'" ~.!1d "Undirected Trials'" was to 

ena.blc assessment of the influ.ence of the instruction to 

walk down the centre of the p8,ssagewo.y on subsequent S. 

per1'orma.nce. This is the immedia.te.-, concern below~ 

ArlProa.ch be!18,viour:' va,ria.bles 8.nd cri terio:. 
--~-.... ----.,.. .-

A prelimin

o.ry study of the simple task of. wa,lking dOl'm a pass8.geway 

was v8.lu8.ble in sewera.] ways. 

l!'irr.d;ly, it en..'1.bled the a.cquisition of basic in

forj'~:J,tion 8.bout humo.n locomotion which - broo,dly speo.king 

- wo.s goa.l diree'bed. 

Secondly, it provided inform8.tion E1.bout the W8,y 

Ss. walked when unimpeded Vlhich it \Va.s nccessary to know 

to discern cha.nges in their g8.it arising from encounters 

Ylitl1 obstacles. 

Thirdly , it o,llowed the identification of those 

ch8,r8,cteristics of hum8n gait which were subj ect to vIJ.ri-

8.tion in so far a.s they might be registered by footprint 

impressions, D.S well [l,S giving some me:),snre of their ra,nge 

of va,riation in terms of individual differences. 
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4.1(4.1.3) EXPERnmNT (PAH']' 1):' THE UJlOBSTRUCTl::D PASSAGE.'IAY 

Nevertheless. it W8.S not supposed thnt conclusions 

dre.Ym from such s. ems.l] s:J.mple coulcl be much more than 

sugGestive of possible results from wider tests. The Direct

ed a.nd Undirected Tria.ls were designed merely to en8.ble Ss. 

to display their propensities toward p8.rticul8.r' patterned 

s.ctions s.nd to give E. thc opportunity to test the sta.bil

ity of those propensities. 

Ch8.n,';es in stride len{':th. 

Examin8.tion of the t-test of dif

ferences between Directed and Undirected Trials extra.cted 

in TABTJE (11) reve8.1s that only two Ss. ma.de signifie8.nt 

a.l teret tions in their length of stride. The eh8nge in Ilean 

Stride Length by S. (F.2) during Trials (6-10) h8.S a chance 

prob8.bi1ity of occurring of less tlw.n once in a thOUS8.nd. 

The odds Hgs.inst the stride ch8.nge of S. (M. 2) being due to 

ch8.nce s.re grea.ter thsn fif'c,y to one. 

A possible explanation for the m8.rked increase in 

stride lcngth by S.(F.2) during Tl'ials (6-10) which is scen 

to occur in her every stride (1-10) might be th8.t she hur

ried Tri8.1s (6-10); but there are no nes.ns of proving this. 

It is more easy to 8.ccount for the ch8.nge in per

for!l1ance of S. (H. 2). The latter S. a.lso tool, significnntly 

lonGer strides in Tri8.1s (6-10), but where8.s he beg8.n all 

1'rials (6-10) on the left foot he al tern8.ted the beginninG 

foot in Trials (1-5). Mean v8.1ues of his strides (1-8) 

in Tri8.1s (1-5) 8.re derived from! an a.ggrega.te of strides 

some t(l.lcen with the left foot others ts.lren Yli th the riE,ht 

(TABTJE 9 ). The importance of this is seen on reference 

to TABLE (12 ), where it is shol'ID tlw.t the aver8.ge stride 

of S. (M. 2) when ta.ken with the left leg is sufficiently 

longer (npproxim8.tely 2 inches) thsll the corresponding 

v8.1ue for the right leg to bi8.s the t-va.lue for the eneuing 

differences between right ::md left lee; stride perform8.nce. 

It is curious that 8.11 Ss. consistently took 10l1r;cr 

strides with one leg in both Directed and Undirccted Tr·i8.1s, 
i.e. the oign values:!: for stride length "differences be-
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4.1(4.1.3) EXPERIMENT (PAHT 1) :THE UNOBSTRUCTED PASSAGE:fAY 

tween feet" in TABLE (12) are in the same direction for 

each S. And although in the cuse of S.(F.3) the differon

ces in avcrG.,q:e otride length between the two sets of trials 

8.re so small (0.10 - 0.19) 8.S to be within the possible 

range of J~·s. error in the me8:surement of stride length, 

the larger differene~s (0.4 - 2.0) registered by the other 

Ss. invites speCUlation. 

For inst8.nce, one might s.sk whether the longer or 

the shorter strides were taken "VIi th tlle "preferred" foot 

(Ss. were not a.sked to specify this); preferment might a.f

fect response in a. way related to the R.lI. or L.n •. present

ation of obstacles. One could even conjecture that such 

a tendency if more widely shared might exp19.in why people 

when lost a.re supposed to w8.1k in circles. The.' veering 

tendency of people 1V8.1king I'ri thout vision or \Vi thout visual 

sight lines is well-known (P.g. refer CRATTY,B.J. 1968). 

Uore pertinent to this enquiry, evidenoe that a.n individ

uS.l h8.bi tually takes longer strides with a. pa.rticular lcg 

could suggest his necd to rely partially on kina.ecthetic 

cues to m8,intain 801 str8,ight course of movement. Perhfl,ps 

such cues have diminislling effectivcness 8.S we tire fOl~ j.t 

is a familiar sight to see tired individu8,ls secming to 

gr8.vit8.te towards objects par[l.llel: to their obviously in

tended Ijue of movement? The strong tendency of 8.1J! Ss. 

apart from S.(F.3) to take lon,ser strides with one lee is 

c1e8.r1.y illustrated in FIGS. (34-39). It will be seen later 

(in PART 2) that S •. (F.3) \'18,S extremely c8utious in her 

negotie.tiol1 of obst8cles, and it is suggested that the ab

sence of signific8.nt disp8.ri ty in her stride length as. 

determined by the leacling foot may be due in p8,rt to the 

"megsured ", quality of her C8.U tien. 

On the basis of 8,v8,ilable data', i -G would seem th.at 

E's. instruction to "'8,ll, dorm the centre of the pass8·ee

way ha.d no proven effect on the Ss. length of s.tride. 
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4.1(4.1.3) EXPERnmN1' (PM1T 1) :THE UllOBSTRUCTED PASSAGE','/AY 

Chan,o:es in dist8nce m8.int9ined froM L.II.·.7a.11. 

A t-tcst 

was 8.1so appliecl to the differences in route taken by Ss. 

in Directed and Undirected Trinls as evidenced by the dist

a.nce of tiJ.eir footprints from the left-hand wall of the 

pasS8.gew8.y. Reference to TABLE (19) will revea.l that the 

route ta.ken by S.(M.l) as 8. result of E'S instruction to' 

wa.lk down tlle centre of the pa.ssageYI1l.y W8.S considers.bly 

different. from the route he took during his Undirectc-d. 

Trials (1-5). The t-v8.1ue (13.66) indica.tes the statistic

al prob8.bility of this ch8n13e occurring by chs.nce as beyond 

a thousl1.nd to one. The differences between Directed and 

Undire,~t<ld routes for the rema.ining Ss. were not signj.fic

ant 8.t the ten per cent level. 

T8.king 8.ccount of the perform::moe of S. (M.l) during 

his Undirected Tris.ls , it W::;.:::; conclud.ed tha.t it would be 

necessary to instruct Ss. to wa.lk down the centre of the 

passs.gewl1.y during their T:r-ia.ls with Obsta.des (PART 2). 

But it wa.s not thought tha.t this would unduly burden the 

free choice of Ss. the ma.jority of whom had anyw8Y shown 

a disposition to walk down the centre of a: relEl.ti vely 118.r

row pa.sS8.e;eway. r,Toreover, it was considered thnt the pro

posed instruction in conjunction with Trhlls \Vi th Obst8cles 

was not inconsistent with a connncn pr8.ctico outside thc ex

peri~lental si tU[1.tion where vie skirt the perimeters of ob

ject!" of a. famili~l.r kind rather than plan a more direct 

.path which woulel require no further modific8.tion for its 

success. In other words, the proposed instruction vm.s not 

inconsistent with a.voidcl!1ce measures t8.ken in conditions 

of -diSre[;"8.rded utility. 

The mean l~" tercl.l displacement of each S' s. foot

prints in relation to the cdntreline of tlle poss8.geW8.Y 

during Directed ono. Undirected Tri8-ls is illustrated by 

FIG.(40) DISCUSSION. The body-centreline of each S. hEls 

been El.sctllJed to bisect the ro.nge of foot disp12.cement 

8.cross the tronsverse plone of the boely a.l though inelivid.

us.ls m8.y not throVl their feet }[ttel'i).lly an equ81 distance. 
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4.1(4.1.3) EXPERH1]~NT (PART 1): THE UNOBSTRUCTED PASSAGE,,'IAY 

The overall length of each bar in the illustration is dc

rived from two factors: the inclinH.tion or spla.y of the 

foot, and hoVl widely Ss. plo.ced their feet. ThH congruency 

of paired ba.rs suggests tha.t foot plE'.cement in a. hiGhly 

structureci motor sldll (sect.3.1.9,Spatial Preference). 

l'ubject Error and Exnerimento.l Error. 

The shift in route 

obto.ining between the Directed and Undirected Tria.ls con

sequent on the directive to wa.lk down the centre of the pa.s-· 

sagew9.y is estimo.ted in TABLE (21) DISCUSSION. Valtws rel

ate to the displo.cernent of the estimated S. body-centreline 

from thCl centreline of the pa.ssa.gevm.y. It C8.11 be seen that 

for a.1l Ss. with the exception of S.(],T.l) the displa.cHment 

was less tlla.n onc inch. Th8t is to say, o.pa.rt from S. (1:1.1). 

Ss. revea.led an unprompted tRndency whcn wa .. lldng dovm an 

empty pa.ssc1.gewa.y 'co wo.lk down the centre of tho.t pa.ssa.geway. 

Durin[; Directed Triols (l.ll Ss. 8.ligned their routes 

down the centre of the pa.ss8geV/8.y VIi thin an estima.ted error 

of less than 5.5 per cent (1.5 inches) maintained over a 

disto.nce of more tha.n 250 inches (i. e. an average error in 

the worst case of no more thon 1: 166) • 

point 

It wa.s genera.lly possible for E. to record 

of footprint impressions \Vi thin a.n 8ccuracy 

the central 
+ of - 0.1 

inch. Pootprint impressions made in so.nd vo.ry in size 

a.ccording to its gra.in size,. moisturH content ,a.nd the weight 

of trea.d. The recording of mea.n va.lues of the aggregated 

heel and toe morlcs to pinpoint footprint loco.tion therefore 

afforded a. more a'ccura.to meaaure of stricle length than might 

have been obtained from oa.lcul8.tiono involvin.g hceJ:mo.rJ:-to

heelm8.rk or toema.rlc-to-toomarl: s[Jnd impresoions. 
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4.1(4.1.3) EXPERImENT (PART 1) : THE UNOBSTRUCTED PASSAGE':r,\Y 

* MEAN DISPLACEMENT 017 ESTIl:1ATED ROUTE OJ? Ss. 
DODY C.I" FRom C.L. OF PASSAGE'.YAY. (Inches). 

F.l F.2 );1.1 11.2 1.1. 3 
---.--.--.--~--------. ----
Undirectecl 
Trials (1-5) -0.76 +1.48 +0.37 -5.93 +0.68 -1.53 

Directed 
Tri31s (6-10) 

Ch8nge in dis
placement with 
Directed Tri31s 

Incre8.0G 
Decre888 

-0.61' +0.92 +0.28 +1.02 +1.46 -1.23 

0.11 0.56 0.09 4.91 0.78 0.30 

I D D DID 

-------------------------------------------
Estim8ted Subject 
Error- in nligninc; 
body centreline 
with centreline of 3.22% 3.40% 1.041 3.77% 5.40% 4.55% 
possageV18Y in 
Directed Trials. 

~. 

*Body centreline is assumed to bisec:t the S ts.right and 
lef-t foot centr81ine locations. 

Dat3 for Undirected and Directed Tri81s from RESULTS 
(T,\:BLE 20 ). 

Estimated Subject Error: ..l.9s>_J 
27 

TABU~ (21 ). ESTIl'l.\Tlm SUBJECT mnon III ALIGNING HourrJ~ 
"7ITI-I C~~nTH?~I)INB OF P/~SS/iGEJAY II'! DII1ECTED 
TRIAI,S (6-10). 
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4.1(4.1.3) EXI'ERIlmNT (l'AHTl): THE UNOBSTRUCTEJ) PASSAGEHAY 

SUmHARY OF FINDINGS. - . 

Influence of the (lirection to walk down the centre of the 

passa!':ow::;y {(i ven o,Iter Trial :No '.2.. 

1. On cho).oe of route. 

Five Ss. out of six me,de C1.n unprompt

ed choice to walk down the centre of the p8,ssagowa,y during 

Trials (1-5). Except for S. (m.l) ,the meElll l8,teral shift 

in route in subsequent Trials (6-10) was less thC1n 1.0 inch. 

2. On stride length. 

One S. (J1'. 2) recorded a significent 

incree,se in stride, length in Trip,ls (6-10) ovor Tria,ls 

(1-5). She 1'1'8,8 observed to perform the later Trials more 

quiokly e,lthough inc1ividua,l performancos were neither pe.oed 

by metronomo nor timed by clock. Another S. (J1. 2) returneCf a 

longer m8c\n stride length in Tri8ls (6-10) th811 in Triflls ' 

(1-5) • The ds.ta is, 8,ffected by [" ste.tisticc>l bias a,rising 

from him 2,1 ternating the beginning foot in the eC1,rlier 

Trie.ls. 

3. Peculi8,rities in !':e,it. 

All Ss. took consistently longcr 

strides with one leg thc:n wi tll the other. The differences 

were rma,ll except for S. (11. 2) where they a.mounted to a. dis

crepancy of 2.0 inches. 

4. Ron,<:;e of v8,ri8,tion. 

All Ss. were 8.ble to 8,lign their 

routes down the centreline of the P8,ss8.geI"l8,y on being dir

ected to do (Trio,ls 6-10) VIi thin C1n C1,p:proxim8.te error of 

a.bout five per cent. 

• • • • • 

It Vias concluded that E.'s instruction to Ss. to 

walk down tlw centre of the pass8,gew8,y had no' proven effect 

on their strio.e length, but tllat it would be necesso,ry to 

repea:t: th8,t instruction in 'l'ri8,ls with Obst8,cles. 
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4.2 EXPERnIENT (PART 2): 'fIUALS V/ITE OBSTACLES 

4.2.1 Procedure 8110. inot:rnctions. 

The physical 8.rrnngemmts of the p:'!.ss8.geway for 

Obstacle rrriala were the same as those for Unobstruc.ted 

Trials, but during eo.ch Obstacle Tried thc free pasfJ[l.ge

way of the S. wa.s restricted by tae presentation of a 

single' obstacle p[l.nel within tlle pass[l.gewO-Y. , 

Obstacle panels were 'lelected [l.ccording to the p~~o

tocol of the Schedule of Tria.ls (TABI,B 22), the scheme of 

presentation being determined by (l. permuta:tion of the 

chara.cteristies of the obsta.cles. The obstacles were mount

ed at dicta.nees and heights a.long the pa:ssageway accordi.ng 

to the physical a.ttributes of the S. under teDt. (See:. 

Sect.4.0.2; APPENDIX 2 TABI,E 63). 

In this p8.rt of the experiment, Ss. were required. 

to w8.1k do\'m the passagew[l.y sixty-four times to complete· 

four sets of trials. They were given these instructions 

at the start of their test:· 

Obsta.cle 
Trials 
(1-64) 

In this, the ma.jor pa.rt of the experiment, I Vla.nt 
you to 'Nalk down the corridor a:s you did before, 
but this time you will find that I ha.vc put an 
obstacle thcre which Vlill be ch8.nged for each 
trial. 

I w8.nt you to toe tllC m8.rk a.gain either side of 
the centreline, 8.nd to w8.1Jc down the centrA of 
.1b2. eorr~~l.02: to the coconut nJ<1.t 8.f"ter I B;ive you 
the comm8.nd "·!lALK". Do not stop when you reach 
the mat but return to this point. 

I wa.nt you to approa.ch the obstacle [l.t your nor
m[1.1 wt'.lking speed, and wi tllOut unnecess['.ry C8.U-G
ion or extravagont eva.sive action to keep' 3.S 
close as you CBn to the centre of the corridor 
before oud after p8csing the obstacle. 

Subjects \Ye re then asked to confirm that they undel'-

stood what to do, [l.nd they Here perr:1i tted to inspect the 

firmness of the mounted obsta.cles before their first trial. 

TI1()Y were [lsked not to speak while ['l.ctl:[<.lly performine 

trials. Efl.eh S. wos tested in priv;).te. 
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4.2' (4.2'.1) EXPERnIENT (PART' 2): TRIALS WITH OBSTACI,l<;S 

scmmUI,E Olil ~lRIAI,S 

1 2 3 4 5 6. 7 8 9 10 11 12 13 14 15 16 
. .--

T B B T B T If B T B B· T B T T B 
RUN N N W '1'1 W Vi If If W VI N N N I! W Vi 

1 C D D C D C C r, D C ., D C D D C v 

R R L L R R L L L L R R L L R H. 

""-"~--- --
B' T B T B T B T T B T B T B T B 

H.UN W IV N N N N W W N N W VI VI W N N 
2 D C D C C D C D D C D C C D C D 

L L H H L L It R R It L L R R L L 

.- , ..... -- .,---

B T T B T B D' T B T T D T B B T 
RUN If N IV 'N VI W N N' Vi W N N N N W w 

3 D C C ]1 C D D C C D D C D C C D 
It R L L R R J, L L I, 11 R L L It R ._M_ .- -
T l3 T B T B T B B T B T B T B T 

RUN W W N N N N IV \'1 N N W IV VI \y N N 
4 C D C D D C D C C D C D D C .D C 

L L R R L L R R R R L L R 11 L L 

" ~ 

Key to obstacle coSl~!:~ 

T Top N' Harrow D Distant R Right-h[lUCl 

B l3ottom W Wide c Close L Left-hand 

TABLE (22 ). OBSTACJ,E SEL1~CTION SCHEDULE 
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4.2.2 rmsuprs 

The experi.,.. 

ment entailed trio.1D in sixteen different obstacle si tu

at ions each of which W8.S identified by the initial letter 

of terms dGsign8.tinp; the particular circumstD.nces of the 

situation. For exa.mple, a. trial Clesigna.ted "TWCH" indic

o,tes tho.t the presentGd obstt'.clG was "TOI', wnm, CLOSE, 

and 1UGHT-h8l1C1Gd", i. e. it vias fitted to obstruct the 

upper pa.rt of the body (TO?), it was half the y,idth of 

the passa.geway (WIDE) , it wa.s positioned at the S' s. 

third mean hQclmnrk from the sta.rt of the passClgewa.y 

(CLOSI:), and it was prGsentGd on the (HIGHT)-hand of ',he 

S. Similarly, tri8.1 "BNDL'" desigm:tes the cho.racterist

ics: to obstruct the lower part of the body (BO'i.'TOLI), a 

quarter the width of the passaGeway (NARR07J), positioned 

at the seventh mean heelm8rk from th.e start for that S. 

(DISTANT), on his (LEFT)-h8nd side. This nomenclG.ture is 

used throughout the tabulation and discussion of RE3ULTS. 

l:le8imrement of sltb~ect nerform8.nce. 
_. 1 

The procedure for 

recording footprints in PART (2) wa.s the S8J!le 8.S for '~he 

Unobstructed Trials. PD.rticu18.rs of eo.ch footprint im

pression for D.ll: TRIALS ',71TH OBSTACLES 9.re reported in 

APPEHDIX 2 (TABL]~S 97-102). 

DO.t8. reduction. 

DD.ta WD.S C onsolid8.ted by reducinG the 

four runs by e8.ch S. per obsta.cle si tua.tion to m08.n va]

ues vlhich 8.rc presented in APPEHDIX 2 (TABLES 91-96) • 

J.!C8.n stridc length performa.nccs 8,nd mC8.n dist8.n.ces rmdn

t8incd from the left-hand wall for each S. tri8,}! were com

piled r.lc})9.r8tely· (APPENDIX 2 TABLES 70-75; 85-90). 

Extraction of Difference TD.bles. 

The 8.im of the 8.:rJ.8.1ysis 

\vac to 8.3SGSS the influence of the obstacles on the S·n. 

proGress down the p8.ssogewoy, ~md aince TIUALS 'IrITH 03-
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4.2 (4.2.2) E1.'1'gRI!r:m~'l\ (PART 2): 'l'lUALS \HTH OBSTACJJECl 

STACLES h8d been "directed", i. e. the S. h8.(1 been instruct·

cd to w8lk down the centre of thc P8.Ss2.geW8.Y, the detour 

betw.vioul' of d. S. was ascert8ined by comp8,ring his perform

ance in TRIALS ';"iITH OBSTACLES wi tll his performance during 

his Directed Tria.ls (6-10) in the Unobstructed Passa,geway. 

Tables of differences were compiled relating TRIALS 

'!IITH OBSTACLES to Unobstructed Trb.ls (6-10); the datEl, o,re 

presented in APPENDIX 2 CTABJJES 64--69 : l\!EAN' STRIDE LENGTH) 

and (TABLES 77-82: DISTANCE FRO],] L.E.WHI,). Otller t8,bles 

of differences in APpmmIX 2 ('rABLES 83-84) were deri vod. to 

compare male Vii th female mean performance-.' Similar t8.bl'cs for 

narrow obsta.cles were not a.ttempted for sto,tistical reas

ons. (See DISCUSSION). 

. The dif

ference t8,bles are presented in dia,gr8.mma,tic form in the 

RESULTS. There a,re tv/o kinds of dia,gnJm. The first show 

differences in LIEAN STRIDE JJENGTH in. respo~lse to ·obsta.cles 

[lS bar charts (FIGS.42-73); the lenn:th of e(1.ch bo,r sip;nify

ill':; the mO.Fni tnde of the difference betwecn the OVm~A,;;;L::;;;L __ 

mean stride lenr:th of the S. r:urinr; DI:1EC'.i''SD TRIAl,S (6-10) 

in the Unobstructed P~lS8~~8.Y, B.nd his IJ1~AH STHIDB IJ~'r:'TGTH 

1<'On A PAm'JCULAH STRIDE from four encounters with Cl. portic

ulnr obstoclc si tua,tion. 

It was 8.ssumed that as's. stride lcngth dur~ilg Un

obGtructccl Trials (6-10) would have a, Norma,l Distrib'J.tion. 

Use of the overc"ll mean stride length allowed a.n "nil-value 

of fori:y or greatcr nocessa,ry to the derivation of Conrid~ 

ence Limits for those trials. The Confidcnce Intervo,l 

shown is for thc "sample" me8n stride length a,nd "sa,mple" 

standard devi8,tion (APPEl!DIX l, TAl3JJES 49-54). C omparisol1 

with the Confidcnce Interv8,J] for the estima,ted "populntion" 

pa,ra.meters is ma.de in APPENDIX 1 (1'ABLE 51)'). 

It can bc rememberccl when examininG tile bar cll8.rts 

tha,t CLOSE obst8.cles wore loce,ted at the S' s. third olep 

[l.nd DIS'PA1'1T obstcJCles at hiG sevcnth step from sto,rt. 



258 
1, .• 2 (4.2.2) EXPETIII.IElIT (PART 2): TRIALS ',nTH OBSTACLES 

The seeonrt set of di2{,;ralns (FIGS. 75-124) have 8n

other style. They illustro.te the magnitude 8ud diree tiol1 

of the CHANGES IN J.JEAl'1 DIS~I'AHCE FTIOrI THE L.H. ','IAU betwecn 

ea.ch footprint in TRIALS WITH OBSTACJJES and the corrospond-· 

ing footprint in Directed Trials (6-10) in the Unobstructed 

Pas sagcrnlY. 

Example: a D Obstacle Tri8.1s 
C3 D Unobstructed Tri8.1s (6-10) 

I 

7~~ . 

'~~- t-
• ,---~' ..t. .;: ..... - '. v- . '.,,, I jc" - • 

L R L R 

CHANGE IN LOCATION OF FOOTSTEPS AS PLOT'~ED 

Figures ( 75 - 124) do not present ol18.nges in loc8t

ion 8,bout the eentroline of the pa,ss8geway, but show dep8.rt

ures from the centrelino of the me;:tn route 8,etu8,11y followod 

during Unobstructed Tri81s (6-10). In effect, the di8.gr8,ms 

comp8,ro the a,ssuDcd paths of the S' s. body contrelinc during 

Obstacle Trials a,nd Unobstruded Tria.ls (6-10); that is to 

S2,Y, the recorded detours 8.re measured .£Ean,,'2;es in perform-
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ance from established standards of performance. 'rhe stat

istical signifieD.nee of the changes for individual perfor'u

ances is tested by ~l.pplying Confidence Limits at the five 

per cent level obta.ined from the" corresponding Unobstruet-: 

cd Tria.ls (6-10). The' main dep8.rture fron tho forma.t of 

bar charts presented in the earlier diagra.ms is that dif:" 

ferenees· in ma.gni tucJ (3 are connecteel as though points on 

a grG.ph to provide 8. better if somewh8.t foreshor\;ened vis

ual a.na.logy with the S·s. actuD.I move;ne,··.t OVer the groU\~d. 

Inter1)retation of Diff'crcncc Toble:, 2nd rola tea diagra.ms. 

All!. (liffel'ence ta.bles were derived by subtr8.cting 

"Unobstructed ve.lues" from "v8.lues in Obstacl(;~ Trials"', 

~md the rema.inders were given positive or nega.tivc signs 

accordingly. By this pra.cticc, po si ti ve values represent 

an increase in mean stride lenGth during Obstacle Tria.ls 

ana ncgative va.lues a. corresponding decrea.se in mea.n stride 

length. 

As regards rocorded differences in footprint 1008.t

ion from the L.ll.Wa.ll, posit:Lve valucs represent a shift 

to the right from the route t2.ken in Unobstructed Tri8.ls 

and negs.'tive values 8. corrospondi.ng shift to the left. 

Example: Positive difference value (+2.8) 
'Centreline of 

ps.s sageW8.y 

n . I 
\l--oIis.< TACLE '"1 
-1 T';lDL _ 

,L 31.0 ___ ...!.1 __ ~; 
"1 I tl 
L28.2 fJ 
U I 0 

L.iI. WllLTJ 

ITe8l1. loca.tion of Ste1?-'i 

Obstacle TriaJ.G (TWDL) 

Unobstructed TrialG (6-10) 

Perfol'n'1.nce of S. (F.l) 

It isshowl1 below how use of the JJ.lt.Wall as o. datum 

for m08.sures of shift in rout.e bGtween Unobstructed Tri8.1s 

8.nU Obst2.cle Trials avoided the ris}: of ari thmet:Lca.l errors 

which miGht h(J.ve beon incurred in ova.lu~ltinc; the 8.ddi tive 
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4.2 (4.2.2) EXPERI!.1EHT (PART 2): TRIAJ,S WITH OBSTACLES 

siGnificance of Ehifts about 8. datum based on the centrE'
line of the p:Ol.Ss3geway. 

Example: negative difference value (-3.1) 

Centreline of 
passageway 

1.1ean locntion of Step 5 [1 
n I 
1'.1 fI. 

Obstacle Tri2,ls (T'ND!.'l) ~;i',r 25.1 0 I 
Unobctructed Tri8,ls' 28.2 I ('l, 

( 6-10) ::--------;-.;; 

P,rform""" of S. (F. 1) [J 1.9 11,.2 
L.B. VlATJL -3.1 R.H.WAU 

u--



4.2 (4.2.2) RXPE1Ur,1Er;T (PART 2): T1UAW WITH OBSTACJJES 

1.96 ,. 

S.D •. 

TRIAJ,S ';'iTTIl OK?PACLT;:S 

PROBABILITY OF A 
STTIIDB THIS LONG 
OCCUltRDlG IN OB
STACLE TIlI,US BT 
CHA1';CE IS GRJIf,TEH 
THAN 20: 1 AGAINST' 

!IlEAl! STRIDg Wi'IGTII 
IN OBSTACLE TEIAL 
I,Q]lGBR THAN TIEAH 
STEID}; LENGTH IN 
EI.lPTY PASSAGEilAY 

Q 
V 

J.1EAN S'i'HIDB Ll11WTH 
-~--, 

nr EUPTY PASSAGEHAY 

'--0-;'--MEAN STHIDB r';;:NGTH 
IN OBSTACI,E TRIAL 
SHORTBH. THAN MEAN 
STRIDE LEHGTH IN ii"-l 
EI'!PTY PASSAGEWAY VI 

1.96 
s. D •. 

1.~96~ ____ . ________________________________ ~1~.~9_6 

s. D., 

PHOBABILITY OF A 
STRIDE THIS SEORT 
OCCURRING IN OB
S'l'ACLE TRIAJJS BT 
GHANC;:': IS GIl}',;ATER 
THAN 20: 1 AGAINST 

s. D •. 

FIG. (41) FORTIAT OF l3AR CE.\RTS COEPARHW iIEAH STRIDE 
LElIGTHS IN m;OBSTRUCT:m }OA~;SAf}E.vAY '.nTH l:1EAN 
STnIDJ.~ ]~j~NGTHS TAKEI1 IH OBsrrACL~:.~ THIAJ.JS. 

261 
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4.2 (4.2.2) EXPEHnmNT (PAHT' 2): THIALS WITH OBSTACLES 

SC210: 1/2 
( T;WH) 
(TliCI,) 

1. 96 S .D. -,1--------

INCRBASE 

( 25 .8) 

DEC](EASE 

1. 96 S .D~ --;...------------- . __ ._---

1.96 G.D. 

InCRE!~SE 

(25.8) X 

D3CE~EASE 

1.96 S.D. 

T 
(BIWR) 

I (DUCL) 
-':-1 ----------... ------.---

I 
I 

+--'-'-!_Lu_~_D' 

1 2 3 4 

T 
I 
I 

Tl 

5 

T 
I 

IT,_....ty-,l'-..· --=:J"'T'.-=-r--.LT-,l,--

1. 11 
6 7 8 9 10 

The (X) axis reprcsen'cs the overall meon stride length 
(25.8~nches) of Subject (1<'.1) in Unobstructed Trials 
(6-10). (Humber of strides n=50). 

Changes in s'bride length are obtllined by subtracting (X) 
from the corresponding mean distances recorded for each 
footstep in trials with obstacles. 

Ji'or d8tn. of c1iagr[lms see APPETIDIX 2 ('I'ABLE 64 ). 

FIG. (42) CHANGES IN LmAN STRIDE JJEITGTH IN TRIALS rlI'I'H 
OBSTACI,ES ('l.'IWH,TIWL) & (mrCH,l3lWL) Co:rrAHED 
WITH OVK~AU ImAN ST1Um LEHG'['j{ (X) IN ,UHOB-
STHUCTED l'M;SAGENAY. (F.l) 



4.2 (4.2.2) EX1'EHII.IENT (PART 2): TRIAl,S ';'!ITH OBSTACLES 

SC2 .. 10: 1/2 (THDl:l) 

1 (TNDL) 

1. 96 S.D. - ~.-_---------------:---~--

IlICRBASE I T r r~T IlJ: T T 

I -:- I t I fI - I TT 
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The (X) 8xis reprcsents the over82.1 mcnm strir12 lenGth 
(25.8 inches) of Subject (:1<'.1) in Unobstructed Trinls 
(6-10). (Humber of strides n=50). 

Ch811ges in stride lenGth "re obt"ined by subtr"ctinG (X) 
from the corresDondin~ uenn distances recorded for each 
footstep in tri81s with obstnclcs. 

For datn of diagrnm:3 see ,\P?J~IDIX 2 ('l'ABJ,E 64. ). 

PIG. ( 43) CHANGES IN !>lEAN STRIDB JJENGTH IN TRIALS "nTH 
OJ3f;'l'ACBS (TIWR,TilD!J) I} (DNDU,BHDL) COM:PARED 
\'II'l'H OVERAM, l'IEAN STIUDE LENGTH (X) IN UNOB~ 
STRUCTED PAS:3AG:t';',·/AY. (F.l) 



4.2 (4.2.2) EXPERIMENT (PART 2): T1UALS WITH 0J3S~~ACLm3 

CHANGES IN MEAN STRIDE ri81i'GTH (Inch8s) 

Scale: 1/2 
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The (X) axis Y'(mrescnts th'c over811 nean stride lenGth 
(25.8 inchc~l) of Subject (:2.1) in. Unobstructed Trials 
( 6-10). (Number of stri dos n=o50). 

Ch8nges in stride length are obtc1ineu by subtr8ctinr; 
(X) from the correopondin~ mean distances recorded 
for eelch footstep in trinlo Vii th o';sto.clcs. 

Por dcl.ta of diograf;lS see APPEnDIX 2 ('L'!l]31E 64 ). 

PIG. ( 44 ) CHANGES IN LlEAN STRIDE LENGTH IN TRIALS WITH 
OBSTACI,ES (TWCR,TViCL) & (RICR,Br/CL) COllPAilED 
':lITH OVERAU r,IEAN STHIDE LENGTH (X) IN UHOB-
::J'l,\TlUC~L'lm PASSflGE,'iAY. (P.l) 



4.2 (4.2.2) EXPERDmNT (PART 2): TRIALS WI'fH OBSTACLES 

CHANGES IN !.TEAN STRIDE LEHGTH (Ino118s) 

SC8,le: 1/2 

1.96 S.D.J 

IHCHEASE 

(25.8) X 

DECREASE 

,. 
~~ I 

I 

1. 96 S .D. y----------

I 

... I 

('f','/DR) 
(T,IDL) 

"'!" 

.J. 

.-

'265 

I 
I 
J • 

-~ 

.~~~ ..... -----'-----------------

INCREASE 

(25.0)X 
''''T :-;r.r I 

I b I I . !.r. I 

( B"IDR) 
(DiID"J) 

DECRE[,SE 1 ~ I 
~.t 

1. 96 s. D.:-l"--------------jt-----~~-.l.----
u 

1 2 3 4 5 6 7 8 9 10 

FOOTSTj~I' SEQUEFCE 

The (X) Hxis represents the over811 meHn stride length 
(25.8 inches) of Subjoct (F.1) in Unobstructed TriiJls 
(6-10). (Humber of stridea n=50). 

ChiJ,11,o;8s in stride length iJ re obtained by 8ubtra cting 
(X) from the corresponding mean distances recorded 
for each footstep in trials with obstac1cs. 

For data of diagrams see Al'PENDIX 2 (~!J\BLE 64 ). 

J!'IG. ( 45) CEAlIGES IN nBAH STTU))E LBIIGTH IN TRIALS '.HTH 
o 13"''"ACL"'c' ("','ID" m'''DJ) 0, (]3'/D'o B"/DL) COl ''-') "'11?D . >JJ. . _'J') ~,j Lt .. ,1;.I I (\.. _, ll,~. d...1 ... 'i.:......J 

'fIITH OVERAn I.IlIAN STHIDE LEHGTH (X) IN UNOB-
S'rTIUC'fED l'ASSAGE'JAY. (F.I) 
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4.2 (4.2.2) EXPEHnmHT (PAHT 2):' THIAl,S m'rH OBSTACI,:r;;S 

CHAr.Tr,.J~S In r,,[}~;\N STRIDE JJT~.llGTJ-I (Inches) 

Scale: 1/2 
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The (X) axis reprcsents the over:lll mecm stride length 
(26.8 inches) of Subj ect (F. 2) in Unobstructed Trials 
~6-10). (l'iumber of stride:::; n"'50). 

Changes.in :::;tride lenf,th ore obtained by subtractin,o; (X) 
from thc COITB:::;pondinf, mcan distAnces recorded for each 
foot:::;tcp in triAls with obstacles. 

For d"tQ of di8grDlTls see APPENDIX 2 (T';JlI,S 65 ). 

FIG. ( 46 ) CHANGES IN !dEAN STHIDE I,EtTGTH IN THIALS WITH 
OBSTACLES ('rHCH,TNCL) & (mICH,BNCL) COlIPAHED 
'!fITH OVKRALL !.1EAH STRIDE LENGTH (X) IN UNOll-
S'l'HUCTlm l)A~)SAGl~:JAY. (F2) 



267 

4.2 (4.2.2) EXPEHn.mHT (PAnT 2): TRIALS WITH OBSTACTJES 

CI1.~\nGgf=) IN Lr~:\H S':L'HTDE Ir}~l';GTJI (Inches) 

Scale: 1/2 
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FOOTSTEP SgQUErrCE. 

The (X) Bxis represcnts the overDll mean stride len~th 
(26.8 inches) of Subject (F.2) in Unobstructed Trials 
(6-10). (Humber of strides n"'50). 

Ch8nges in stric1.c lcnr;th 8re obtnined by fJUbtrDcting (X) 
from the eOI'I'efJpondinG me811. diflt:.nceG recorded for each 
footstep in trials with obst8cleG. 

For data of di8cnnns Gce APPENDIX 2 ('l'Am~I;; 65 ). 

li'IG. (47) CIL'\.HG}~S IN r.mAN STRIDE LElTGTII IN TRULS ','/!'l'H 
013STACJ~]~S (THDR,WYDL) 8: (!3EDl1,J3NDL) COlLPAHED 
WITH OnT/AU ]'.IEAH STRIDE JJ:nTGTH (X) III UIWB-
srj~HUCTED PAS SA G3";7AY • (P. 2) 



4.2: (4.2.2) EX1'ERIlmfIT (PA~T 2): TlUALS '.'11TH OBSTACLES 

C!I!\JWE:"3 IN Il£lArr :3'.rnIm~ gNG'l'IL (Inch~!l,) 
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'rhe (x;:) axis represents the overoll mean stride length 
(26.8 inches) of Subject (J?2) in Unobstructed Trials 
(6-10) • (Number of strides n=50). 

Changes in fltride lene;th are obtained by subtrocting (X) 
from the corresponding me8.n distf'i1ces recorded for e8ch 
footstep in trio.ls wiih obst8c1es. 
For data of din.groms see APP!.mDIX 2 ('l'fIBr,l:: 65 ). 

FIG. (48 ) CHANGES IN ImAN STRIDE LENG'I'H IN l'HIALS \'II'rH 
OBSTA CJ,ES . (T':7CR, TlICL) & (BWCR, W:ICI,) COl.lPAHED 
WITH OVERALL TmAN STHIDlI LENGTH (X) IN UIWB-
STl1UGTlIn PASSAG8.1AY. (F.2) 
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4.2 (4.2.2) ElO:"ERII.1ElIT (PAHT 2): TIUA1S WITH OBS'i'ACJJI~3 

Ci!,\)Jr,W; ur LiE!:]! S'i."um r,m:G'm (Inc::Jl.£2) 

Scale: 1/2 
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The (X) ~'XlS represents the over"ll l'le[ln stride lel1gth 
(26.8 inches) of Subject (F.2) in Unobstructed :;"riols 
( 6-.10) , (Humber of strides n=50). 

Chnnges in stri(le length Drc obtn.ined by subtrocting (X) 
from the corrcsponding menu distAnces recorded for e[lch 
footstep in trinls with obstnclcs. 

For d8 ta of c1in gr8n1S cee AP:PEl.:DI:X 2 (~AI3I!E 65 ) .. 

FIG. ( 49 ) CHAHGJ~S IH EEAN STRIDE LEHC?rH IN TH11I.]:'S ;n'I'H 
OBS:rACJ,E~) (T',lDH,T'.VDI,) 8; (B'.'IDrl,mlDL) COllPARED 
WITH OVE!i'HL LIEA;{ STRDE LEIiGTH (X) III UHOB-
STHUCTED PASSAlm:!AY. (P.2) 



4.2 (4.2.2) EXl'ErtIIIBI{J.' (PART 2): ~mIAW ':IITH OBS'L'ACIJES 
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The (X) axis represents thc overol1 meflll otride length 
(28.:1. inches) of Subject (F.3) in Unobstructed Trials 
(6-10). (Numbcr of strideo n=45). 

Changes in stride 1enc;th are obtained by oubtrncting (X) 
from the cOJ,'rcspondinD' me3n dist811ce8 recorded for each _. L} 

footstep in trials with obstaclcs. 

For c1atf1 of dia,grDJnS see APP~~Nl)IX 2 (~rt~BL3 66 ). 

FIG. (50 ) CHAHGES IN nEAN STRIDE I,gNGTH IN Tl1IAW 'JITH 
OBSTACLES (TNCH,T!IC}:') [}, (BNCR,mWI,) COl'.IPAHED 
,>'IITH OVSILU,L MEAN STRIDE MNGTII (X) IN UHOB-
STnUCTZD Pr\SSAGE·:JAY. (F.3) 



4.2 (4.2.2) EXPERHlENT(PART 2): T1UAJJS \'IITHOBS'l'ACI,ES 

CHArG;~S IN l.Ts..;n S~l'RID3~ J}~FGTI-I (].nchcs) 
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The (X) axis represents the overn1.1 meon stride length 
(28.1 inches) of Subjcct (P.3) in Unobstructed Trials 
(6-10). (Number of strideo n=45). 

Chances in G cride lenGth arc obt:lined by subtr,lCting (X) 
from the correspondinG mean distnncca recorded for each 
foototep iu triolo with obs~8clcs. 

For data, of di8r~r8mD sce AJ?P~NDIX 2 (I.~ABLE 66 ). 
FIG •. ( 51) CHflNGES IN ImAN STHIDl~ JJElfGTH IN THIALS ','lITH 

OBSTACI,~S ('r:!Dn,'J'lIDr,) & (BiIDn,DllDI.) COlmHlED 
','lIT!-! OVEIUl.LL J:IBAN STRIDE I,1\ilGTH (X) IN UNOB-
S'rHUC'rJ,;D PASSAGS:IAY. (11.3) 
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4.2 (4.2.2) EXPERnmNT (PART 2): TRIAl,S \'lITH OBS'j'ACJJES 

CII:\ lJG}~3 IN }'.1E!1N STl1r.D"S IJ}~HGrl'lI (In~) 
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The (X) axis repre:3ents the overclll r:1e8n stride length 
(28.linches) of Subject (F.3) in LTnobstructed Trials 
(6-10). (Number of strides n=45). 

ChAnGes in stride lencth are obtained by subtracting (X) 
from the corresponding meBn distances recorded for euch 
footstep in trials with obstacles. 

}1or data of di8groms scc APp;:;~rDIX 2" (T_~_J3L:S 66 ). 

PIG. ( 52) CllMrGES IN rmAI! STHIDB LENG'rH IN THIAW WITH 
OBSTACI,ES (T';ICR, TWCL) & (m'ICH, 13\ICL) CO!,lJOARED 
VIITH OVEHAJ,I, TIEAN STTlIDl~ L~mGTH (X) IN UNOB-
S~rnUCTED PAS3AGE';/AY. (P.3) 
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4.2 (4.2.2) EXJ?ERmSNT (PART 2): TIUALS WITH OBSTACLES 

Scale: 1/2 . 
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The eX) 8xis represents the oVer"ll mean stride length 
(28.1 inches) of Subject (1".3) in Unobstructed Tri810 
(6-10). (Number of strides n=45). 

Ch8nges in stri[le length ').rc obtai.ned by subtra,cting (x) 
from the cOl'responding r;lO"n distancefl recorded for each 
foototcp in trials with obstacles. 

For data of dh1gr81rLS see APrmmIX 2 (TABLE 66 ). 

FIG. ( 53 ) CHANGES rH !,mAN STRIDE VmG~'H IN THIALS WITH 
OBSTACLES (n'IDR,TWDI,) & (B':IDR,B"7DL) COL11'ARED 
Wr'l'H OVERALL llEAN STnIDl~ LENGTH (X) IN UNOD-
STRUCTrm PASSAGI~',7AY. (l'.3) 
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4.2 (4.2.2) EXPERIIilENT (PART 2): TRIALS WITH OBSTACLES 

CIIANffY.:S IN JJ1~:\lf S~,'nIDJ~ ]~)mG~'II (In~) 
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The (X) 8xis reD resents the overall menu stride length 
(26.6 inches) of Subject (rJ.l) in Unobstructed Tri8ls 
(6-10) • (Number of strides n~50) • 

1 

Chnnges in stride length arc obt~lincd by fmbtrncting (X) 
from the corrcsponding menn distnnces recorded for each 
footstep in trin.ls with obetclClee. 

For dntn of (liagrnmc eee A]OI'I:;Tmn:2 (TABI,E 61' ). 

FIG. ( 54) CHANGES IN m:AH STRIDE LENGTH ur THIALS WITH 
OBS'rACLES (TECR. THCL) & (BHCTI ,BNCL) COT:IT'AHED 
\'/ITH OV;SHALL IJEAN S'rrUDE r,ETTGTH (X) IN UNOTI-
STIlUC1'lm PASSAGE'.'/AY. (r.j.l) 
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1l.2 (4.2.2) EXPl>RnmNT(FART2):TRIALS 17ITH OJ3STAC)~ES 
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The (X) 8xiD represents the over8l1 menn stride length 
(26.6 incheD) of Subject (M.l) in Unobstructed Trials 
(6-10) • (Number of strides n=50) • 

ChangeD in otride length iJre obt8ined by subtracting (X) 
from the correoponding me8n distances recorded for Bach 
footr3tGp in trials with obstacles. 

For c18t8 of di8grnms see APl'lmDIX 2 (TABLE 67 ). 

FIG.(55) CHAJifGES IN r:IEAN STIUDE LENGTH IN THIALS WITH 
OBSTACI,ES (TIlDR,THm) &; (BNDH,BNDL) COLlPAHED 
WITH OVERALL UEAN STHIDE I,J~NGTH (X) IN UNOB-
STRUCTED PASSAGEWAY. (I,I.l) 
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4.2 (4.2.2) EXPERI!.1EHT (PAR'£ 2): TRIALS wan OBS~·l\.CLES 

.9l.!£:1JQgS IN j·1KUI STHIDE I,mTGTH (Inchoc)) 
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The (X) axis represents the overCl.ll mean stride lenr;th 
. (26.6 inches) of Subjcct (Ll) in Unobstructed Trials 
(6-10). (Number of strides n=50). 

10 

Ch~lrJgcs in stride length are obtained by subtractinG (X) 
from the corresponding moan distances recorded .for each 
footstep in trials with obst8clcs. 

For data of :liogr8n1S sea AP113NDIX 2 (rrA.BJJE 67 ). 

FIG. (56) CIL'lHGES IN r.mAN STRIDE LErm/eH rH TRIALS WITH 
OBSTACI,ES (THCR, TWCL) & (mVCR, B'llCL) COl'IPARED 
WITH OVEIlALL lIEAN STRIDE I,ENGTH (X) IN UNOB-
STHUCr.rgD PAS3;\GK.1lIY. (1.1.1) 
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4.2 (4.2.2) lIXPERIl.lENT (PAHT 2): THIALS WITH OBSTJ,CLES 

CHAl':GES IH p~~r\n S'l'nI:O,~ rJEHGf.1~H ( Inches) 

f3c[l.lc: 1/2 

1.96 3.D. I (TWDl1) 
(TilDIr) 

INCRBASE T IlJT I TT I I I i I I .... 
( 26.6) X IT IJ· --

DECREASE 

1.96 S.D. 

1.96 S.D. ,! 
• (DWDi:C) 

(B:IDL) 
IHCHE;\SE 

T T T' 

T 
I 

( 26.6) 
J 

'" -"- 1 J.. J. 

. I J. 
DECl1EASE I- :L 

I .. 

1.96 S.D. 
2 3 4 5 6 7 8 9 10 

FOO~STEP SEOUBrTCE ----_ .. 
The (X) axis reprerJents the overrdl mean stride length 
(26.6 inches) of Subject (~,1.1) i~1 Unob8truc·t.ed Trials 
(6-10) • (Hunber of stridos n==50). 

ChangeE) in stride length arc obtained by subtracting (X) 
from the correrJponding mean distances recorded for each 
footstep in trials vii th obfltacles. 

For d8t8 of diDGr8ms see APP:S!":DIX 2 (Tll.BLB 67 ). 

l"IG. (57) CHANGES IN I.1EAN STRIDE LENGTH IN TRIALS WITH 
OBS:CACLES (T'.VDll, TWDL) & (B'/IDR, J3i\'DL) COI,lPARED 
m'rE OVEl1AJ,I, l:IEAN STRIDE I,ENGTH (X) IN UNOB-
srJ:nUCTED PASSAG3HAY (L1.1) 
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4.2 (4.2.2) EXPElU1TENT (PAllT 2): 'rRIALS I'lITH OBSTACLES 

CHAnGl~S rH I.!l~!\H STl1IDE L".:NGTH ( Inches) 

Scale: 1/2 

1.96 S.D 

INCl1SASE T 
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(32 • 8) X -1-"'-.,.-, -.--...-. I r- -LT--"T-<---l_l-'_'--

J'l I rr-
DBCREASE 

1.96 S.D. ~------------------------------------------

1 3 4 5 6 7 8 9 10 

Thc (X) axis represcnts the overalJ. me8.n stride length 
(32.8 inches) of Subject (Ll.2) in Unobstructed Trials 
(6-10). (Humbcr of strides n=40). 

ChangcR in stride lcngth8.re obtain.ccl by subtracting (X) 
from the correspono.ing mean distances recordcd for each 
footstep in trials vlith obstacles. 

For data of di8 Gralll flce APPENDIX 2 (TABLE 68 ). 

FIG. ( 58) CH1UTGES IN I.TEAN STHIDE LENGTH rH TRIALS WITH 
OBSTACLES (T1TCR, THCL) CO!"lPARED VIITH OVERALL j·!,\H 
STRIDE I,EHGTH (X) IN UHOliSTnUCJ.'ED PASSAGE',IAY. (l.I. 2) 
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4.2 (4.2.2) EXPEHIMENT (PART 2): T1UALS WITH OBSTACLES 

CHANGES IN LIEAN STRIDE TJ};lWl'H (Inch.e~) 

Scale: 1/2 

1. 96 s. D. J-'--_______ _ 

INCREASE 

(32.8) X 

DECREASE 

1.96 S.D. T 
l 

T 
I 
I 
I 
I 

1- I 1'1 , 
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-

7 8 9 

The (X) axis represents the overall mean stride length 
(32.8 inehcs) of Subject (1.1.2) in Unobstructcd Trials 
(6-10). (Number of strides n=40). 

10 

Changes in stridc longth are ol>tainod by subtracting (X) 
from the corresponding me8n distances recorded for os.ch 
footstep in trials with obstacles. 

For data of di8gram sec APPENDIX 2 (TABLg 68 ). 

FIG. (59) CHANGES IN MEAN STRIDE LENGTH IN 'rRIALS WITH 
OBSTACIJES (BNCR,BNCJJ) COL1PM1ED WITH OVERALL MEAN 
STRIDZ LEllGTH (X) IN UHOBSTHUCTED PASSAGE':IAY. (Ill.. 2) 
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4.2 (4.2.2) EXPERHmNT (PAR'f 2): T1UALS WITH OBS~ACLES 

CHArJGES IN r.mAN STRIDE 1,}INGTH (Inchei'l) 

Scale: 1/2 

1.96 S.D. T--·------

T T 
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T I I 

T I I T I 
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1.96 S.D. *.--------------------------------------
1 2 3 4 5 6 7 8 9 10 

FOOTSTEP .S_E_' QJJ..~E~N:::.CE:::.· 

The (X) axis represents thr·) overall mean stride lenf,th 
(32.8 ineh8s) of Subject cr,I.2) in Unobstructed Trials 
(6-10). (Number of st:t'ides n=40). 

Chnnf,88 in stride length arc cbtain8d by subtractinf, (X) 
from the corresponding ~e8n distances r8cordcd for each 
footstep in trials with obstac18s. 

For datn. of diagram SC8 APPENDIX 2 ('fABLE 68 ) • 

. FIG. (60) CHANGES IN !']EAN STRIDE LENGTH IN TRIAJ,S WITH 
OBSTACLES (TNDH,TNDL) COLlPARED WITH OVERALL !lEAN 
STRIDE LENGTH (X) rH UNOBSTRUCTED l"ASSAGE.1AY. (Ti. 2) 
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4.2 (4.2.2) EXPEHIHENT (PAllT 2): Tm:nS'ilITHOBSTi,CLES 

CHA1'JG,~S rH lTEAN STRIDE LI';NGTH (Inchc~) 

Sca.le: 1/2 

1.96 S.D. '"?-'-------

HrCRv,ASE. T , , 
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1. 96 S _ D. -:!c_:-------------, ----------

1 2 3 4 5 6_ 7 8 9 10 

FOOTSTEP SEQUF,NCE 

The (X) nxiB rcpresentBth8 overall mea·n Btride len£;th 
(32.8 inches) of Subject (U.2) in Unobstructed Trials 
(6-10). (Number of strides n=40). 

Ch::l11gen in Btride le118th are ohtclined by subtracting (X) 
from the correspondin{S r,1e8n distlll1ces recorded for each 
footstep in tria.ls with obotneles. 

For data, of diagram see APpmmIX 2 (TABLE 68 ). 

FIG. (61) CIIANGlIS rH llEAlT STRIDI'; I,ENGTH IN TRIALS WITH 
0l3STACLES (mfDR, DifDL) COFPARED WITH OVERAr.L PEAN 
STHIDB I,EHGTH (X) IN UiIOBSJ:'RUC'CED PASSAGEHAY. (!.T.2) 
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4.2 (4.2.2) EXPERIMENT (PART 2): TRIALS WITH OBSTlcCLES 

CH:\NGES IN llE\H STTUDE LEnGTH .(Inches) 

Scale: 1/2 

1.96 s.D'1 
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I • • 
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9 

The (X) axis represents the' overall mean stricle length 
(32.8 inches) of Subject (m.2) in Unobstructed Trials 
(6-10). (Hunber of strides n=40). 

10 

Changes in stride length 8.re obtained by subtracting' (X) 
from the corresponding mean distances recorded for each 
footstep in trials Vii th obstacles. 

For data of diagrnm see APpmmrx 2 (TABLE 68 ). 

FIG. (62) CHANGES IN LIEAN STRIDE LENGTH IH 'rRIALS WITH 
OBS~~ACLES (T';:CH,TriCL) CQJ:iPARED WITH OVER1HL j,IEAN 
STRIT),-s LGNG'.rJr (X) III UNOBSTDUCTED PASSAGE.lAY .(1,1.2) 
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4.2 (4.2.2) EXPERnmNT (PART 2): TRIALS WITH 013S'IACLES 

CH!,NGES IN f;JJ~AN STRIDE IJENGTH ( Inch?:~) 

Scnle: 1/2 

1.96 " .L -' iJ.D. 
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~ ... 

. 

7 9 10 

The (X) axis represents the overa.ll mean stride length 
(32.8 inches) of Subject (r.1.2) in Unobstructed Trials 
(6-10). (Number of strides n=40). 

ChO'illc;es in striae length are 0btained by subtracting (X) 
fror:l the corrcsponding l"ea.n dista.nces recorded for ea.ch 
footstep in trials with obstacles. 

For data of diagram see APPEIlDIX 2 (TABT,B 68 ). 

FIG. (63) CHANGES IN r,IEAN STRID.l~ LENGTH IN TRIALS WITH 
013S'I.'ACLES (KICR, 13:1CL) eO!.IrA Rlm '/!ITH OVBHALL l:iEAN 
STRIDE LENGTH (:,c) IN UH013STRUCTED PASSAGEIlAY. (M.2) 



284 

4.2 (4.2.2) EX1'ERHlENT (PART 2): THIALS WITH OBSTACLES 

CHAHc·r,s IH [mAIl STRIDE I,:m:GTlI (Inches) 

Scale: 1/2 
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The (X) axis represents th" overall J:le8n stri(le length 
(32.8 inches) of Subject (1\1.2) in Unobstructed Trials 
(6-10). (Humber of strides n=40). 

10 

ChanGoG in stride lenGth are obtained by subtracting (X) 
from the c,)rresponding laean distances recorded for each 
footstep in trials Vii th obsta.cles. 

For data of diagram see APPENDIX 2 (TABLE 68 ). 

PIG. ( 64 ) CHANGBS IN !':lEAN STRID[,; JJENGTH IN TRIALS WITH 
OBSTACIi8S (T\'/DTl.,TNm) COl'lPARED WITH OVEllAU mEAN 
STRIDE LENGTH (X) rH UNOBSTHUCTED PASSAGE,7AY. (r.!.2) 
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4.2 (4.2.2) EXPERIMENT (PAtlT 2): ~~InALS WI'rH ODsrrACIJES 

CHliNG';;S IN J'1E.'l.N STTtIIm IJmW1'l! (Inches) 

Scale: 1/2 (DWDR) 
(B:IDL) 1. 96 S. D.~Li=-_________ --------'-----
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FOOTSTEP SEQU:;HCE 

The (X) axis represents the overall mean stride length 
(32.8 inches) of Subject (Li.2) in Unobstructed Trials 
(6-10) • (Number of strides n=40) • 

:10 

Changes in stride length are obtained by subtraci;ing (X) 
from the corresponding mean distances recorded for each 
footstep in trials with obstacles. 

For data of tl.iagram see APPENDIX 2 (TABLE 68 ). 

FIG.(65J CHANGES IH I'IEAN STRID!~ LENGTH IN TRIALS WITH 
OBSTACLES (D':IDR,KIDIJ) COl,lPARED '.'IITH OVET1ALL IlEAN 
STHIDE LENGTH (X) IN UHOBSTRUCrrED PASSAGI~,'lAY. (E.2) 
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4.2 (4.2.2) EXPERnmNT (PART 2): TRIALS ;HTH OBS~ACLES 

CI-IANGI':S IN !.l'<;:~J!~"nTl]~ LEi'TG'L'H (IJ2chcs) 

SC81e: 1/2 ('CIrCR) 
(TNCL) 

1. 96 S. D. L. ---,----------- ----------
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The (X) 8xis represents the overall IJeOn stride length 
(32.1 Inches) of Subject (M.3) in Unobstructed Trials 
(6-10) • (Number of strides n=40) • 

Ch8-nges i.n stride lcmgth are ob-t8ined by subtr8ctinf, (X) 
from the cor::'espondine; meE'l1 distonces recorded for e8ch 
footstep in tri81s with obstacles. 

For dat[1 of diagr,lfll see APPENDIX 2 (TABIJE 69). 

FIG. (66) CHflNGES IN mEflN STRIDE LENGTH IN 'rRIALS WITH 
OBS'CACLES (TNCH,TNCL) COl'.lPARED WITH OVERAI,IJ BEAN 
STIUDE LBNGTH (X) IH UNODSTHUC1'ED PASSAGEWAY. (n.3) 
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4.2 (4.2.2) EXPEunmNT (PAHT 2): TRIALS WITH OD3TACI,ES 

CI-IhEGES INr'lR~N ~)THIJ)B 

Scale: 1/2 
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The (X) 8xis represents the overall mefm stride length 
(32.1 Inchcs) of Subject (l'iI~3) in Unobstructed Trials 
(6-10). (Number of otr:cdeo n=40). 

-

Changes in stride length "ire obtained by subtrC'cting (X) 
from the corresponding mean distAnces recorded for each 
footstcp in trials with obstacles. 

For dC'ta of dil'gram see APPENDIX 2 (TABJJE 69 ). 

FIG. (67) CHAIWES IN MEAN STRIDE J,ENGTH IN TRIM,S I'1ITH 
OJ3S'l'ACJ,]~S (BllCR,IlNCL) COl,TARED "IITH OVERALL l:IEAH 
S'.rnIDE LENGTH (X) IN UHOBSTl1UC'l'ED PASSAGE":IAY. 0,1.3) 
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4.2 (4.2.2) EXPERnmnT (PART 2): TRIALS WITH OBS~l:ACLES 

CIWJ'WgS I1r r,iEilN ;3T1HDE P;NGTJI (Inc118s) 

Sca18: 1/2 (Tl1Dn) 
(TNDL) 

1.96 S.D.t----------------------------~------
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FOOTSTEP S]~OLTJ~r~CE 

The (X) a,xis repr808nts the oV8rn1l m8nn strid8 18nGth 
(32.1 Inchoo) of Subject (1:.3) in Unobstructed Trials 
(6-10) • (Numb8r of strides n=40) • 

10 

Chnngeo in strid8 length are obtnin8d.by subtraoting (X) 
from the corr8snonding mean diotaDces recorded for ench 
footstop in trials with o~otBcleo. 

For c18.ta, of di8e;rom sce ,\ppmmIX 2 (TABLE 69). 

FIG. ( 6(3) CHANGES IN r.IEAN STRIDE LENGTH IN TRIALS rrITH 
OBSTACLES (TNDR,TIlDL) CO],fPARED 17ITH OVERALL rmAN 
STHIDE Ll\NGTH (X) IN UNODS~CRUCTED PASSAGE'NAY. (1.1.3) 
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4.2 (4.2.2) EXPERIf;mNT (l'All.T 2): THIALS WITH OBS'J?ACLES 

CHANGE3 IN MEAN STRIDE Ll~HGTH (Inches) 

Scalc: 1/2 
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The (X) axis rcpresents the overall mean stride length 
(32.1 Inches) of Subject (ll.3) in Unob[~tructed 'rriflls 
(6-10) • (Number of strides n=40) • 

Chfln[~es in stride lenf,th arc obtilined by subtroctinc; (X) 
from the corresponding m80n distances recorded for eBch 
footstep in trials with obstacles. 

For dote' of diElgrnm see APPENDIX 2 (TABLE 69 ). 

FIG. (69) CHANGES IN !.mAN STRIDE LEJIGTH IN TRIAI,S WI'm: 
OBSTACT,l~S (DHDR,BNDL) COTiIPAHED WITH OVIIRAI,L MIlAN 
S'l'RIDE I,TmGTIl (X) IN UNOBSTRUCTED PASSAGB·,VAY. (1:1. 3) 



4.2 (4.2,2) EXPEHIMENT (PAnT 2): TRIALS WITH OBS'fACLES 

CI!J\nn1\~) IN IlEAl< ST1UDE I,l\jlJr,'eH (Inches) 

Scale: 1/2 ('I'\'iCR) 
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FOOTSTSP S;~QUEHCE 

The (X) axis represcnts the overall mean stride length 
(32.1 Inches) of Subject (!:l.3) in Unobstructed Trinls 
(6-10) • (Number of strides n=40) • 

10 

ChanGes in stride length arc obtained by subtracting (X) 
from the corresponding mean distances recorded for e3ch 
footstep in trials with obst8cles. 

For data of cli8.grllm sce APP}5HDIX 2' (TABTJE 69 ). 

FIG.(70) CHANGES IN romAH STRIDE LENGTH IN TRIAI,S WITH 
OBSTAOLES (T\'rCR,TWCL) COT;IPARED IHTII OVERALL j,lEAN 
STHIDB MsHGTlI (X) IH UnOBSTRUCTED PASSAGE:rAY, (I,T. 3) 
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4.2 (4.2.2) EXPERnmNT (PART 2): TRIAl,S WITH OBSTACLES 

CHAITGES IN )~[!\\~L_~TlnnE }JT\IYg'r!} (Inch~) 

Scale: 1/2 
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The (X) axis represents the overall mean stride leneth 
(32.1 Inches) of Subject (Lld) in Unobstructed 'rrials 
(6-10). (Number of stx'idos n=40). 

Changes in stride lenGth arc obtained by subtrneting (X) 
from the cOlTespondinp; mean distances recorded for each 
footstep in trials with obstacles. 

For d[l,ta of diagram sec APPENDIX 2 (TADI,E 69 ). 

FIG. (71) CHANGES IN LIE,\N STRID::<! LENGTH IN TRIALS WITH 
OBSTACTJES (B'/ICR, KfCL) COI,WAnED \H'rH OVERALL NEAI1' 
STRIDE LENGTH (X) IN UNOBSTHUCTED PASSAGEVIAY. (!!l. 3) 
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4.2 (4.2.2) EXPERHlENT (PART 2): TRIALS WITH OBS'IACLES 

CHANGES IN Jl'~AN ST!UDE TJmG~1H (Inches) 

Scale: 1/2 -(T';YDR) 
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The (X) axis represents the overall mefll1 stride length 
(32.1 inches) of Subject (r.!.») in Unobstructed '['rials 
(6~10). (Number of strides n=40). 

10 

Changes in stride length 81'e obtaincd by subtracting (X) 
from the corresponding mean distances recorded for each 
footstep in tria.ls Vii th obstacles. 

For datE}. of diagram sce APPEIlDIX 2 ('i'ABLE 69 ). 

FIG. (72 ) CIlANGES IN mO:AN STUIDE I/f::NGTH IN TRI,HS WITH 
OBSTACTJ}IS (T\,IDH., TWm) COJ,\PAHED WITH OVERALL ]\1EAN 
S~~RIDT~ L~j'~GTH (X) IH U:~03STHUCTED PASSJ~.GE1,~:AY. (1I. 3) 



4.2 (1).2.2) EXPERnmNT (PAR'f 2): TRIALS ,11TH OBSTACLES 

CHi\HG'~s_IJi)mr\ E Srr:J1IDB T,·~mG'rH_J .. ;Incl}()s ~ 
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The (X) [lxis represents the overall mean stride length 
(32.1 Inches) of Subject (m.3) in Unobstructed Trials 
(6-10). (Humber of strjrles n=40). 

Changes in stride length are obtained by subtracting (X) 
from the corrcsponding mean distinces recorded for each 
footstep in tri8lG with obstacles. 

For dgtl1 0 f dig gram se 0 APPENDIX 2 CrABLE 69). 

FIG. ( 73) CHANGE~ IN MEAN STRID£: LENGTH IN THIi\LS WI'J:H 
OBSTACL],S (BWDl1,mm:C) C0r:1PAHIm WITH OVEl1ALL IlEAN 
STRIDE r,:r,NG'fH (X) IH UN013STIWC'fED PASSAGEVIAY. (l:I. 3) 



4.2(4.2.2) EXPERnmNT (PART 2): TRIALS '.'11TH OBSTACLES 

DISCUSSION PART (1). The first D8~t of this discussion is ----- ,. 

concerned with c h8.ng-es in lIc8.n Stride Lelorr,-ch • 

. The detours rer;istered hy Ss. confronted by 8n ob

stacle are eX8.mined ls.ter. 

Data extracted: from the 

ba.r ch8.rts RJ~SULTS (FIGS.42-73) were consolida.ted in the 

TABLES (23 - 25) DTSCUSSION'to obt~tin sn overall. impression 

of the Ss. t performsnce. The Tables provide several kinds 

of informs:t;ion. 

For a. start, TABLE ( 23) records s.ll changes in Mean 

Stride Length which were significantly (lifferent s.t the five 

per cent lr.vel from tl1C I,;e8n Stride Length returnGd in thc 

s.ppropri8.te Unobstructed Tri8.ls. The ch~;12.il?s 8re l~sI 

irres"Qcctive _ of whether they cs.11. be definitely 8.SS<?(~~ 

with 8void8.nce behaviour. Challf,es in the prior vicini +.y 

of the obstacle positions (3 Hl1d 7) s.lmost undoubtedly oc

curred in response to the prcsentcd obst8.cles, but else

where this is 1"<3SS' sure. Some ct18J:J.ges (e.g. BWCR, THeTJ, 

BNCR, ::md B1WL) Vlere slmost c ert::'.inly promoted by the S' s, 

proximi ty to the cnd of tl1e pS.ss8.gew8.y, and one could Ilosi t 

that they occurred as 8. ddliberate adjustment of pace. The 

frequency of changes 8.t Step (l) when tbe obst8.cle \"I8.S some 

dist8.nce 8.head (i.e. T'{IDR, TWDL, BWDR, THDL, BNDR) is more 

curious. Perhaps they were unconscious 8.djustm.ents to the 

eh8.r8.cteristics of the obst::rcle snd its distance aheml? Wh8.t

ever the cause, the OCCUl'X'enc e demonst:i'8.tes th8.t e hanges in 

stride leneth arc not inva:C'ia.ble precursors to subseoyent 

iOwoid8.nce s.ction8.l thouC:h they might b8 indies.ti vc of pre

c8utiolll-l.ry action snd of 8nticip8ted g08.1 8rriv8.1. 

As rO(';8rds ch8Xlces in r,]caXl Stride Length which call 

be defil1.i tcly 8.8soei8tcd wi tl1 detour behfwiour by reference 

to signific8nt ch8nges in laters.l displacement of the foot, 

1. e. from FIGS. ( 75 -98), it will be rel'.lised th8.t UGe of 

tho phras8 "ch8,nge in I.lc;"4n Stride Lcngthtt C811. be 8, minnomer. 



'Zc.:;5 
4.2 (4.2.2) EX]'lIRnlENT (l'ART 2): THIALS ',IHH OBSTACLES 

For in those circumst"mces, the meHsure really re18.tes to 

observed chRnges in incremental forward progress which dif:" 

fer from thc corresponding lJean Stride Lengths in Uno bstruct

ed l'ria.l s. 

EXHmple: aD 
. Cd c) 

UNOBSTRUCTED STRIDE 

, 

Obstacle Tri8.1s 
Unobstructed Trials (6-10) 

'-1- Ue8n Stride 1engtht~ 

Incrementa.l , progress 
d I progress ----.-4(~----·---t -----.--L"'=1l" .• -

AO.tu81 
Stride 
Length 

DETOUH I1EHAVIOUR , I 

Lateral shift 
of stride 

The conceptual va.lue of splitting detours' into forward HnC. 

lateral. vector components is' later sl10vill in discussion of 

the grHdients of detours. 

III returning to the Tables of rre8n Stride Length, it 

will be noticed th8.t fem8.les were less consistent th8n m8.les 
l' 4 

lin maint8.ining their stride length in fa.ce of obsta.cles 

(TABLE 24 ) • Both sexes. found the greatest need to adjust 

their stride lengt.h on encountering close, vlide obst8.cles 

(TWCn/L & KICH!L). Do the recorded ch8.nc;es indicate tl18.t 

fell18.les were more circuDspect the'11 m8.1es? One raic;ht infer 

such 8. conclusion Vlere the Cll(ll'lges equ8.11y distributed a.mong 

8.11 Ss. However, a count reveals tl18.t S. Cl.!. 1) wc1.s a.lone 

responsible for sixteen of the nineteen m81echHnges. The 

st8.ture of this 8. shol'l'11 in TABLE 0) \'18.3 the same a.s the 

mean fe'TIale stature (r,;nge 64-68 inches). It is considered 

t118.t leg length ha.d i r.lore influeDcG upon S8-.' 'porformance 

th::'.l1 a. IJOssi bIe s8xu8.1 difference in 8 ttitude to tl18 tria.ls. 
' ••• continued 



2~b 
4.2 ( 4. 2. 2) Eja?ERIIJJ~HT ( P!ln'i.' 2) : TRIAJ,S ~nTH ODSTflCLES 

1700TSTgp SJ!iQUBWC~ 

TRIAIJ 1 2 3 4 5 6 7 8 9 10 

T·,'{Dl1 F.l r'.3 P.3 17.3 

TWDL 17.1 17.3 17.2 

TI'lCR 17.1 17.1 17.3 17.3 17.2 
17.3 17.2 m.2 
1,1.1 P.3 

Tv/CL 17.2 F.I 17.2 17.4 
P.3 Ti'.3 F.3 
rll.l l!!.2 m.l 

IL3 

DWDR 17.3 17.1 17.3 17.1 
17.3 

DWDL 

DWCR F.1 F.l F.3 17.3 U •. 1 
17.3 P.2 
M.l F.3 

H.l 

BWCL 17.2 P.1 F.3 F.3 
P.3 P.3 
l,l.l 1;1.1 

TNDR M.1 M.1 I.I.l 

TNDL P.3 LT.1 

TNCR P.3 

THCL F.3 P.3 P.3 P.3 F.3 
];1.1 

mmR P.l 
F.3 

BNDL ],I. 1 

BNcn F.l ILl 
"'j\ 3 1 • 

BRCL 1<' .1 M.3 17.2 17.2 
F.3 lLl 

TABLE ( 23 ). S IGHIl"ICAWi' CHA1TG~S IH lil~AN ST1UDB Il)~HGTH 
IH T1UALS ':II'l'H oBsi.r .. 'iCLC3 (ALL SUI' T""C m ,') Dl.-..J 1- u • 



4.2 (4.2.:2) EXPElU!IEliT (P,\RT 2): TEIALS V/I'J'HOBS]'ACTJES 

Tl1IAL 1 

T':IDR 

'j1WDL 
T',ICR 
TWCL 
mlDn 
BWDL 
DWCR 
BWCTJ 

TNDR 

F 

F 

F 

F 

F 

F 

F 

TNDL F 
TNCR F 
TNCL F 

BNDR F 

BNDL 
BHCR F 

BHCL 

'NIDR 

T\,IDL 

TdCR 

TV/CTJ 

B'.'lDR 

BWDL 
D',ICR 
B';'/CL 
TNDR 
TNDL 

TIWR 

TNCL 

DHDR 
J3NDL 
DHCR 
BNCL 

F 

2 

F 

F 

F 

F 

F 

j,I 

15 

3 

F 

F 

F 

F 

4 5 6 7 8 9 10 
----------,------

F 

F 

F 

111 

III 

F 

F 

F 

F 

F 

F F 

]i' 

F F 

F F F 

F 

LI 

TABLE ( 24 ). SIGTTIFICANT CHANGES IN ImAH S~mIm.: LENGTII 
III THIALS ','lITH OnS'rACI,;iS (A1,L SUB,J1~CTS: 
tL'\.L}~ DIPFE::~EIJTI.ATED FROn FEI:L\IJE). 



'l~8 

4.2 (4.2.2) EXJ?2RII·IENT ('2ATIT 2) : '.rHIALS ',/UH OBS1'ACIJES 

I~'OO~r.STEP S~()LJENCE 

TRIAl, 1 2 3 4 5 6 7 8 9 10 

TWDR 1 • • • • 1 1 1 • 

TWDI, 1 • • 1 1 

T'.VCH 3 3 2 1 1 • • • • 

TV/CL 3 4 3 1 • • • • 

B'}DH 1 • • • • 1 • 1 1 • 

BWDL • • • • • • • • 

BWCR 3 4 1 1 • • • • 1 • 

BW0L 3 3 1 1 • • • • • 

THDH • 1 • 1 • • • • 1 

TNDL 1 • • 1 • • • • • • 

THCR 1 • • • • • • • • • 

THCL 1 1 • • • • • 1 1 1 

BNDR 2 • • • • • • • • 
BNDL • • • • • • • • 1 

BHCR 2 • • • • • • • • 1 

BNCL 2 • • 1 • • • • 1 2 
-,---

T',mn I I I I 

TiilDL I I I 

TWCR D D D D D 

TWCL D D D D 

KIDR D D D D 

BWDL 

BWCR D D D D I 

BWCL D D D Decro8.Ge 
TNDR I I I 

TNDL D Increase 

TNCR D 

',mCL D D I I D 

BNDR T/D 
BNDL I 

BHCR liD D 

mlCL liD I I D 
.'_._-_ .. -"--,-

Tl\DLE ( 25 ) . SlGlnnCAHT CHAI';G3S In !.lEAH ST-~-iIJJE IJ::~l;GTII 
TN 'lHIALS \"HH OB,lJrj~ACL~:~S (jUl~ SlLGJECTS: 
PHBQUEHCY Aim ])IH~~C~lIOJJ OF OCCU'~{H[<;;ICE) • 



For e8se of discernment, the obst8.c18s rlilich g8ve Ss. 

mo:::t C8use lor trepids.tion by th" evidence of ch8nges in 

their "liesn Stride Length" src r8nk ordered below: 

T','iCJJ 
T':ICR 
B',YCR 
B,WL 
BNCL 
TNCL 
TWDR 
B:IDR 
TND'1 
BNCR 
TW])L 
TNDL 
THCR 
BNDI, 
B";/DI, 

11 
10 
10 

8 
6 
5 
4 
4 
3 
3 
3 
2 
1 
1 
o 

TABLE (25) identifies frequency of c h8.ngG with partic

u18.r strides 8.nd \Vi th S.st8.tGment HS to' whether the cJ18.nge 

was 8.n incre8.se or decre8.se in stride length 8.S comp8.recl 

wi th l.le8.n Stride Length in Unobstructed Tri81:::. It e8.n be 

observed thst stride length chnuges at the bef,inning of Ob

st8.cle Tri81::: tend to be shorter th8.n their unobstructed 

counterp8rts whilst those 8.t the close of tri8.10 tend to 

the reverse, but otherwise tIle ,direction of 8djustments in 

step length by indi vidu8ls or 8.S rGvGalecl in the combinecl 

d8.t8. has no predo"min8.nt pattern. 



soo 

Exnr:1Dle: 

DETOUR 

"-'~-""-----'----'-=-"""~-
OBSTACLE 

FIG. ( 74) rO:1,i:1T OF DIAC-;!1Ai,s CO:il'AHIllG LUAII nOU1'E 
Tl~KE;·r IH UIIOB;j~~:3.UGrl1EiJ P!l.;]3AG:~:IAY \o/ITH 
lD~AN HOUll'~.~ rJ~AI~:SH IH OBSTACLE 'EHI.i\I.J0. 



4 2 ( 4 2 2) 1'"",m)I,,'~'!m (T'! ''f'' 9) '""I' I ,r ""I']'" O""T 'CL"e," •• • .•• . J.tl.L" l~LI. J ll.:Jl ' ..t: -~ h.l ..... : 1. ~L .il. J0 ir .n J),);'>. ...J;,.) 

m~T()UR (IncI1es) 

15 

10 

5 

x 

5 

10 

15 1 
o 1 2, 3 4 5 6 7 

-._ •• (Ti,/cn) 
•••••• (THen) 

- (T','ICL) 
--- (TNCI,) 

8 9 10 

3o, 

The (X) 8xiB represents the mco,n clistc1.nce of e8"ch 
footstcD contre-1ine locntion from the JJ. H. ;'/0,11 for 
S. (F.1)' durinli Unobstructe<I 1'ri81s (6-10). 

Dotour vGlues 8,re obtnineu by subtr9,cting the l.1ePll 
distnneo represonted by (X) from the corrospondinli 
menu di St8DCO recordoc1 in Trials witll Obs"[.8c10s. 

For U8.t8. of di8'6r~·l.iJ see ArPEEDIX 2 (!J.'ABLE 77 ) • 

FIG.(75) 



~02 

JrSTOUR. (Inches) OKlTACL}~ 

15 

10 

5 

95,·1 
I" 

x 

5 

10 

15 

-----'---. 

_._. ( 13,·,",.,) " 1.., n ...... ( BiTCR) 

t24 Est. S.D. 

- (K1CL) 
--- (mWL) 

o 1 2 3 4 5 6 7 8 9 10 

FOOTSTEP SEQUEIICE 

The (X) nxis reprenonts tho menu cli.st8nco of Nlch 
footstop oentro-line 1oc8tion from the I •• !!.·:l8.11 for 
S.(1".1) during Unobstructod Trin1n (6-10). 

Dotour vr1uos 81'0 obt::1inocl by subt:ro.oting the me8n 
distrDco roprenouted by (X) from tho oorronpondinB 
m08U clisto.\1oe 1'0001'(10(1 in ~rl:'i8,1s ·:ti th 01Jst,8clos. 

For d8to of di8.gTClT:l see APPElTDIX 2 (S\\13L:~ 77 ). 

FIG. (76) 



303 

DETOUR (Inchcs) o DS '1~A C L}~ 

15 

10 

5 

95% 

x 

95%, 

5 

10 

15 

t~4 Bnt.S.D., ____ _ 

;'\ 
;' . 

;' \ 
i \ , ' 

/ \ . \ 
.' \ 
! \ 
! \ 
I " 

_.-. (TWDll) 
'" ••• (Trmn) 

i \ 
; \ 

I
, , 

I \ 
I '" , , 

~ ~-- """~ ... -j. .•• " •.•••••••• "" •• "" ••••• ",,,........... -..... '. 
.• '&.;f;.[7.:'.. .. ~~;;.~-;:: ------/----.;,.." •• :.:.<t',"- . -~~ ..... ,..... ..... \0 .... ,.'=:-::....- ... "'.! .. ~ •• - ,,----------_._--"'" ••• :-.. ...... 

1----_ . ...:~~.~~----.-.---\ --.--.. -.----, .. -.--.-----.-.--... ------.. ,.-,.-.. ~ 

/ 
- ('Y,7DI,) 
--- (~ImL) 

1 
o 1 2 3 4 5 6 7 8 9 10 

FOOTSTEP SEQU:SECE 

The (X) axis represents the mean distance of each 
footstep centre-lino location from the L.H.~all for 
S. (F.l) during Unobstructed 'xrials (6-10). 

Detour vG.lues 8re obtnined by subtro,cting the mea.n 
distance represcnted by (X) from the corresponding 
me811 0.ist.cl11ce recorded in Trif'ls with Obst8.clcs. 

1'01' da,to, of dia,grL1.ll1 see AFPBNDIX 2 ('rADLE 77). 



DETOUR (Inches) OB3T,l.CI,E 

15 

10 

5 

x 

95% 

5 

10 

15 

t24 l~st.S'.D •. 

1 
o 1 2 3 5 6 

FOOTSTgp SEQUENCE 

7 8 

-.-. (mmn) 
'" •••• (DHDR) 

- (D"lDL) 
--- (BHDL) 

9 10 

The (X) axis re~resGnts thc menn di3tBDCC of each 
. footstep cEmtre-1ine loc8.tion from thc IJ.H.':la11 for 
S.(F.l) during Unobstructed Tri,lls (6-10). ',. 

Dctour vs.luGS 8rc obts.incd by subtr8.cting the nC8n 
dist8DCG represented by (X) from the corrcsponding 
me8n distc:nce recorded in Trisls \'iitll Obst8.clGs. 

Por d8.t,1. of di8{';rclln see' APPENDIX 2 ('?!IBLE 77 ). 

FIG. (78) D".~~~ouns IH HESPOI{8}~ TO DISTAHT ODSTACL~~S (Ir.'lDR, 
BUDH.) & (]},;lDL,:3NJJ1). J.EiUiN r:·~r(j?OTi.lIAI\;C.tE O.V S .. (Pol). 



4.2 (4.2.2) EXpmnr.1ENT (PART 2): TRIAJ,S VIITIl ODJTACTJES 

15 

10 

x 

5 

10 

15 

/\ • • ." \ , . . \ 

I \ 
I \ . \ I . . \ 

I \ . \ 
I \ 

i \ 
\ 

L 

o 1 2 3 4 5 6 

FOOTSTJ~P S~QUENCE 

7 

( TV/CR) 
(THCn) 

t24 Est.S.D •. 

8 

( Trlcr,) 
{TIICL) 

9 10 

The (X) a,xi8 represents the r:wan disto.ncc of each 
footstep centre-line loca.tion froL1 the IJ. H. Wo.11 for 
S.(P.2) during Unobstructed T:C'i81s (6-10). 

Detour valuen 8.re obt[lincd by subtr8.cting the nem) 
distonccs represented by (X) frOJ;J tile corresponding 
nean c,ist'l.l1ces recorded in Tri81s ':lith Obstll.c1es. 

For d8.t,o. of dill:gram sc e AI'llENDIX 2 (~.'AJ3I,E 78 ). 

FIG. ( 79 ) DETOUn.s In RE3PONS:::! 'TO CLOSE OBS'I'ACIJ'SS (T7tCR, 
1~.KCR) &: (S~":jCIJ,~,rnCL) .LIEAN PEi1FORLIAlTCE OP S. (P. 2) 0 
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4.2 (4.2.2) EXPEHn,;3H'r (I'I\Ti.T 2): TTlLUS ':lITE OB3TACLZS 

DETOUR (Inches) 

15 

10 --

5 

95% 

10 

15 
o 1 2 3 4 5 6 

FOOTST3P SEQUBr.rCE 

7 

_._0 (Ewen) 
•••••• (BNOR) 

t24 Bot.S.D. 

-(BWOL) 
---(BlICL) 

8 9 10 

The (X) axis repreocnts the !:lcan dist:::mce of e8ch 
footstcp centre-lino loc2.tion fro!:l the J,.lI. Wall for 
S. (P.2) during Unobstructed Trials (6-10). 

Dotour V[lluos a.re obtcJ.ined by Bubtra.cting the J:lCan 
distance reprcsented by (X) from the corresponding 
mcc>n cliotc>nce recorded in Trio.le '.Vi th Obstacleo. 

For da.1:8, of diagram sce APPENDIX 2 (TABLE 78 ). 

"IG. (0"0) ])1':"',,-01J)1<:: ITT nl"'l)o"C''"' mo OTO"" on N
", , CL"3 (""'C" .JC • _ ~...... A' \. ~u_ 1.i..I.)J':' T __ J I);':' D;) 111. ~.!. .!J\; !.-!. f 

TIrTOR') e, E,o"'''L B-'CL) ]-1'"1\" ""'10--'01"" J'C" 0'" C' (" ?) ~ C;. .LJl/\J , 1,; • ' 1!J - 1'-; r bl_tl' .L1':.Ld. 'j J.J 1.' u. J..I. '- • 
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4.2 (4.2.2) EXE'!<;RIl:1BET (PART 2): '.rUIAl,S ';'/I'l'll OBSTACLl;S 

DETOUl1 (Inches) OBSTACLB 

15 

10 

5 
957" 

, 
/\ 

/ \ 
I • . \ 

I \ / . . \ 

_._. (T','/DR) 
' ••••• (THDR) 

, . 
i \ 

i '. . \ I • . \ 
I • . \ 

-+ ___ t~2~~_~~.\~st~,~.~~~~.D~' ______ ~/_/ ___________________ \2'~ __ __ 
7 , 

/ , .... . ... -.- ,.' " ." .. --.. ~ . 
.. " .. • ••••• e. _.. • ••• . .; .. - ..................... ............ ..... ., .... .. ........... . ............... .. 

X - ,:::...~~?~......... .-.,,,.;10 ........ /... , ----" -'-~, --~ .......... .... ... ..,. 
~----- ...... .,.-

95% 

:> 

10 

15 

+-----~ 

\,,/ 
o 1 2 3 4 5 6 7 

FOOTSfilEP SEQUJ~NC1~ 

8 

- (T',VDL) 
.. _- (TliDL) 

9 10 

The (X) 8.xis represents the mcan dists.nce of co.ch 
footstep centre-line location from the L.II.VB11 for 
S.(F.2) durinG Unobstructed Trials (6-10). 

Detour valueD ore obta.incd by subtracting the mea.n 
distCl.l1ceo represented by (X) fron! the correoponding 
me,1ll dista.nees recorded in TriBls ',H th Obsta.eles. 

For d8.t8 of di8.gr,'r.l sec APPENDIX 2 (TABI,E 78 ). 
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4.2 (4.2.2) ,~xpImnmNT (PM1T 2): TRIAW \'IITHOBSTACLES 

DETOUR (Inches) OBSTACJJE 

15 

lO 

x 

955"· 
5 

10 

15 

." /.... ". . , 
_.-. (DWDR) 
•••••• (DNDn) 

/ . . , , . . 

/ \ . , 
/'/ \ 

/' \ 
".. . . \ 

t;> !L]~stc.JLJl. __ //' \ 

./ 

.... .... ..... 
./ 

" .................................... . 
_..,.~L ...... ."~, ... ~ 
»~~.-:s&I. .. ................. /' ....... ~:.::_ 

-.. ~~~-.. " •••• .:.!IA'-
......... -.:~,--.... ,,' ", .,. .... .....---" ~-~ ,,-----~ 

-(B¥iDL) 
--··(BNDL) 

o 1 2 3 4 5 6 7 8 9 10 

FOOTSTEP sB9uEnCE 

The (X) 8.xis represents the mC8n dist8nce of eo.ch 
footstep centre-line loce.tion from the L. H. "'lal1 for 
S.(P.2) during Unobstructed Tri8ls (6-10). 

Detour v8.1ues 8.rC obtl'dned by subtr8.cting the mC8.n 
dist8.nces repreocntcd by (X) fron the corresponding 
me8.n diotanceo recorded in Tri8.ls 'di th Obstacles. 

For dat8. of di8.gr8m sce APPENDIX 2 (TAmE 78 ). 

FIG. (82) D~TOURS IH ImSPOHSE TO DIST:H!T OBST.~CLBS (B':IDR t mmn) 8: (B"IDL, DNDTJ) • T,mM! PERl>'OHLI.';l'ICE 02" S. (F. 2) • 
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4.2 (4.2.2) ExpERnE:IY':2 (PAR'r 2): 'i.'IUALS 'ill'rH OBSTACLES 

DETOUR (Inches) 

15 

ODST.llCJJE --'--" 

10 

5 

x 

95% 

5 

10 

15 
o 1 2 3 4 5 6 

}'OOTST',P SEOUEIlCl5 

7 

-._·(T,VCR) 
•••••• (THcn) 

t24 Est.S.D. 

- (TWCL) 
--- (TNCL) 

8 9 10 

The (X) axis rcpresents the mean distance of each 
footstep ccntre-linc location from the J,.H.·,"i3.11 for 
S. (F.3) during Unobstructed Trials (6-10). 

Detour values B.re obt3.ineo by subtraetinc; the mean 
distances reprcsented by (X) from the corresponcling 
mean distances recorded in Tri[1.ls '.71 th Obstacles. 

For d8.to. of diri {P'ilill sec APPENDIX 2 (TABI,E 79 ). 

FIG. (83 ) DETourrs IN TIEST:ONS:S TO C:LOSE OBSTACLES (T·,'iCH., 
TITCR) & (TT;'lCL 7 rrYJCIJ) .UEAE PETIFOTEIAI'{CE Oli' S. CP. 3). 
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4.2 (4.2.2) EXPElUnENT (PART 2): TRIALS \vI'J'H OBSTACWi3 

DETOUR (Inches) OJ3STACIJE 

15 

10 

5 

x 

5 

10 

.... ""\ -' . f '. . \ I . 
-'-' Cm-ICR) 
....... (BITCH) . \ I . 

i \, 
i '. 

/ \ . " 
/ , 

I " ... ~... ." 
.. •••• •••••• '...... J.; 19 

--r----;... '. __ .' ..... "", =----::-~"l,", ' 
.. ,,- ... .....-. -"". I .0 -.. ,-, •• .. .... ," " 

I' , / ~ 

I~st.s.n. 

"', .... .............. .. "-
'~~~~, ,,-~'~:~7~~~~';""':-"-' 

, ~ / ~ " '\ -'''''7/ " " .". ',,,/ t24 Est.S.D. 
, " ,- --" /' 

- (BViCL) 
--- (BNCL) 

o 1 2 3 4 5 6 7 8 9 10 

FOOTSTEP SEQUENCE 

The (X) a.xis represents the m08.n dist::l.llcC of each 
footstep centre-line loc::dion from the L. H. ','/all for 
S.(F.3) during; Unobstructed Trials (6-lO). 

Detour v8.lue" 8re obt8incd by subtractinG the mC8J1 
dist::mces representcd by (x:) fro~1 the correspondinG 
meO,l1 dist8t1CeS recorded in Trials "/i th Obsta,cles. 

For d:J.ta of diD'Gram sce APPENDIX 2 (TAJ3LJ~ 79). 

FIG. ( 84) DETouns HT RESPORSE TO CLOS:r~ OBSTAC:r;SS (]3";/cn, 
BI/('R) p. (B'"'C1 BI""L) 1',~"" P '",,0 "'0"'" " l!"'~ 0"" " (" 3) '-' ........ •• , ,'..... .~,l....J..ol~. .I .. J[\.J:I U.L .. h \.i.!.!J 1.1 0. ll.. .. 
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.1.2 (4.2.2) EXPEUEIJ:iNT (l"ART 2): TRIALS I'II'rH OBSTl\CL;~S 

Dl~Toun (Inches) 
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FOOTs'rEP SEQUENCE 

The (X) 8.xio rcpreoents the mC8.n dist8.nce of eo.ch 
footstop contre-line location from the L.H.Wallfor 
S. (F.3) during Ul10bstructeci Tris.ls (6-10). 

Detour v81ues 8re obhlinecl by subtrs.ctil1g tho mean 
diDtElnces represented by (X) from the corresponding 
me8n dist8.nces. recorded in Trials With Ob8t8.c10s. 

For d::tta of dia.gram see APPENDIX 2 (TABLE 79 ). 

FIG.( 85) DETouns IN m~SPONSE TO DISTAN'.l: OBSTACIJES (~~',mnt 
:CN'Dll) & ('J:",'lDIJ,~HDJJ) .1IEAH PEl1FOHI.lAI'lCB Ol~ S .. (F.3; .. 



312. 
4.2 (4.2.2) EXPEHnmNT (I'ATI'r 2): THIALS i'/I'm OBSTACL3S 

DETOUR (Inches) 0I33T.t\Cr-1!~ 

15 

10 

5 

957' 

x 

5 

10 

15 

------

--- . .. ... . 

-- (mIDL) 
--- (Bh'DL) 

o 1 2 3 4 5 6 7 8 9 1(J 

FOOTSTEP ssourmcE ______ w--.;O,. 

The (X) a,xis represents tIle !ne8.n dista,nce of each 
footstep centre-line location from the L.H.Wall for 
S.(l.!.l) during Unobstructed Triels (6-10). 

Detour values a.re obt[),inetl by subtra.ctine; the mean 
distances represcnted by (X) from the corresponding 
mean dista.nces recorded in Trio.ls With ObfJtacles. 

For data of di~gr8m sec APPENDIX 2 (TABLE 79 ). 

FIG. (86) DETOURS nr H3SPONSE TO DIST!,NT OBSTACr;CS (BVIDIl, 
BlTDn) & (B:IDL,BNDJ,).TlEAH n:UCOi1:JANCE OF S.(F.3). 



DETOUl1 (Inches) OBSTACLE 
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o 1 2 3 4 5 6 7 8 9 10 

FOOTSTEP SEQUENCE 

The (X) axis represents the mean dist8.nco of 08.C h 
footstep centre-line loca.tion from the L.B. 'J8.11 for 
S.(I,I.l) during Unobstructed Tricl.ls (6-10). 

Detour v8.lues [l.re obta.ined by ::lUbtr8.ctillf, the me8.n 
dist811ces represented by (X) from the corresponding 
mean dist8.nCGfJ recorded ill Tri8.1s ',Ii th ObstD.clcs. 

For clat.a of clil'.gr8.m sec ~PI)EHDIX 2 (TABJ,E So ). 



3\4 
4.2 (4.2.2) EXPERIl.mNT (PAR'f 2): TlUAI,S WITH OBSTACL}~S 

DETOUR (Inches) 
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FOOTSTEP SEQUENCE 

The (X) axis represents the mean dist8.nce of es.ch 
footstep centre-line location from the L.H.i7al1 for 
S. (lE. 1) during Unobstructed ':i:rials (6-10). 

Detour va.lues El.re obt8.ined by subtracting the mean 
distances represented by (X) from the corresponding 
mean distances recorded in Trialr; i'li th Obstacles. 

For da.ta of dJ.agr8.m sce APPEilDIX 2 (TABLE 80 ). 

FIG, (88 ) DETOURS IT! HESFONS:S TO CLOSE OBSTACLES (mICR, 
BNCR) & (J3;~'CJJ, BI;CL).HEAN PEHFOru,ll1NCE 017' S. (1<1.1). 
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4.2 (4.2.2) EXPERDmNT (PART 2): TRIALS WITH OBSTACLES 

DETOUR (Inches) 1\ OBSTACLE 
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FOOTSTEP SEQUENCE 

The (X) axis represents the mea.n distance of each 
footstep centre-line loca.tion from the L,H. Vlall for 
S.(H.l.) during Unobstructed Trisls (6-10). 
Detour values sre obts.ined by' subtrs.cting the mes.n 
dists.nces represented by (X) from the corresponding 
mean distances recorded in Tris.l~ 'Ili tu Obsta.cles. 

~'or ds.ta. of di8.grn.m see APPENDIX 2 (TABLJ~ 80 ). 

FIG. ( 89) DETOURS IN RBSPONSE TO DISTANT OBSTACLES (TWDR, 
THm) & ( TNDL, TNDL) .i'.m!l:If PEl1FORWdW3 OF s. (M.l). 



4.2 (4.2.2) EXPERIMENT (PART 2): THIALS WITH OBSTACLES 

DETOUR (Inches) .\ , . OBSTACLE 
, \ 
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i \ 
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--..,.(BNDL) 

o 1 2 3 4 5 6 7 8 9 10 

FOOTSTEP SEQUENCE 

The (X) axis represents the mean distance of each 
footstep centre-line loca,tion from the L.H. Wa,ll for 
S.(I:1.l) during Unobstructed Trials (6"'10). 

Detour velues a,re obta.ined by subtracting the mean 
dista,nces represented by (X) from the corresponding 
mean distances recorded in Trials With Obstacles. 

For de.ta, of diagra.m see APPENDIX 2 (TABLE 80 ). 

316 

FIG.(90 ) DETOURS IN RESPONSE TO DISTANT OBSTACLES (BWDR t BNDR) & (BWDL,BNDL) ,mEAN PERFORMANCE OIo' S. (M.l). 



4.2 (4.2.2) EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

DETOUR (Inches) 
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FOOTSTEP SEQUENCE 

The (X) axis represents the mea.n distance of ea.ch 
footstep centre-line location from the L.E.Wa.ll for 
S. (fr.. 2) during Unobstructed Trials (6-10). 

Detour va.lues a.re obtained by subtra.cting the me811 
distances represented by (X) from the corresponding 
me8.n dist8!1ces. recorded in Tri8.1s With Obst8.cles. 

For data. of dia..gram see APPENDIX 2 (TABLE 81 ). 

FIG. (91) DETOURS IN RESPONSE TO CLOSE OBSTACTJES (TWCR, 
TNCR) & (TWCL,TNCL) .tiEAN PERFORl.1AHCE OP S. (M. 2). 
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4.2 (4.2.2) EXPERHlENT (PART 2): TRIALS WITH OBSTACLES 

DETOUR (Inches) 
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FOOTSTEP SEQUENCE 

The (X) axis represents the mea.n distance of ea.ch 
footstep centre-line location from the L.H.Wall for 
S.(11.2) during Unobstructed Trials (6-10). 

Detour vD.lues are obts.ined by subtra.cting the mean 
dists.nces represented by (X) from the corresponding 
mean distances recorded in Trials With Obstacles. 

For data of dia.gram see APPENDIX 2 (TABLE 81). 

FIG. (92) DETOURS IN RESPONSE TO CLOSE OBSTACLES (BWCR, 
BHCR) & (B','ICL,BNCL).l.lEAN PBHFOm.IANCE OF S.0;1.2). 



4.2 (4.2.2) EXPERHIENT (PART 2): TRIALS WITH OBSTACLES 

DETOUR (Inches) 
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FOOTSTEP SEQUENCE 
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The (X) a.xis represents the mea.n dista.nce of each 
footstep centre-line loca.tion from the L.H. We,ll for 
S.(1.1.2) during Unobstructed Tria.ls (6-10). 

Detour va.lues a,re obta,ined by subtra.cting the mea.n 
dista.nces represented by (X) from the corresponding 
mea.n dista.nces .recorded in Tri8.ls 'Ni th Obsta.cles. 

For data. of dia,gram see AP?ENDIX 2 (TABLE 81). 

FIG. ( 93) DETOURS IN RESPONSg TO DISTANT OBSTACLES (TWDR, 
TNDR) & (TWDL,THDL) .1.1EAN PERFORJ.1ANCE OF S. (M. 2). 
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4.2 (4.2.2) EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

DETOUR (Inches) 
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FOOTSTEP SEQUENCE 

The (X) axis represents the mean distance of each 
footstep centre-line loce.tion from the L.E. Vla.ll for 
s. (Jr.. 2) during Unobstructed Tri8ls (6-10). 

Detour vHlues e.re obtained by subtr8.cting the mea.n 
distences represented by (X) from the corresponding 
mean distances. recorded in Trif:.ls Vii th Obstacles. 

For da.ta of dingra.m see APPEHDIX 2 (TABLE 81 ). 

FIG.(94 ) DETOURS IN RESPONSE TO DISTAnT OBSTACLES (BWDR, 
BNDR) & (mmL, BHDL) • MEAN PERFORMANCE OF S. (M. 2) • 



4.2 (4.2.2) EXPERImENT (PART 2): TRIALS WITH OBSTACLES 

DETOUR (Inches) 

15 

OBSTACLE 

10 

5 

x 

95% 

5 

10 

15 
o 

,\ . \ 
I . 
i \ . \ I . . \ I . . \ I . 

./ \ 
.I "-

......... 

4 

... , 
" 

5 

FOOTSTEP SEQUENCE 

6 7 

_._. (TWCR) 
• ••••• (TNCR) 

t19 Est.S.D • 

- (TWCL) 
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The (X) axis represents the me8.n dista.nce of each 
footstep centre-line lOC8.tion from the L.H. Wall for 
S.(m.3) durinc; Unobstructed Tria.1s (6-10). 

Detour va.1ucs a.re obta.ined by subtracting the mea.n 
distances represented by (X) from the corresponding 
mean distGtUces recorded in Tria.1s Vii th Obstacles. 

For da.ta of dia.c;ram see APPENDIX 2 (TAl3LE 82 ). 

FIG. (95) DETOURS IH RESPONSE TO CLOSE Ol3STACI,ES (TWCR,TNCR) 
& (TI'ICL,TNCL). MEAN PERPOmlANCE OF S. (M. 3). 
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4.2 (4.2.2) EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 
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FOOTSTEP SEQUENCE 

The (X) axis represents the mean dista.nce of ea.ch 
footstep centre-line location from the L.H.Wall for 
S. (i':1. 3) during Unobstructed Trials (6-10). 

Detour value:::: are obtained by subtracting the mean 
distances represented by (X) from the corresponding 
mea.n distences recorded in Trials \'lith Obstacles. 

For data. of dia.gram see APPENDIX 2 (TABLE 82). 

FIG. (96.) DETouns IN RESPONSE TO CLOSE OBSTACLES (BWCR, 
BHCR) & (BV/CI" BNCL) • IilEAN PEI~FORHANCE OF S. (11.3). 



4.2 (4.2.2) EXPERnmNT (PART 2): TRIALS WITH OBS'.nCLES 
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FOOTSTEP SEQUENCE 

_._. (TWDR) 
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The (X) axis represents the mean distsnce of each 
footstep centre-line location from the L. I-I. Wall for 
S. (M. 3) during Unobstructed Tris.ls (6-10). 

Detour values are obta.incd by subtracting the mea.n 
distances represented by (X) from the corresponding 
mean distb.l1ces. recorded in Trials \Vi th Obstacles. 

For data. of diagram see A:PPENDIX 2 (TABLE 82 ). 

FIG. ( 97) DETOURS IN RI':SPONSI': TO DISTANT OBSTACLES (TWDR, 
TNDR) & (T"VDI.,TNDL). ImAN PEHFOmLA.lJCE OF S. (Ll.3). 
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4.2 (4.2.2) EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 
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FOOTSTEP SEQUENCE 

The (X) axis represents the meEl.n distEl.nce of each 
footstep centre-line locetion from the L.H. We.ll for 
S. (r,1. 3) during Unobstructed Trio.ls (6-10). 

Detour ve.lues El.re obt,dned by subtre.cting the meen 
distance represented by (X) from the corresponding 
meEl.l'l distElnce recorded in TriEl.IR Vii th Obstacles. 

For dEl. tEl. of diEl.gra.m see APPENDIX 2 (TABLE 82 ). 

FIG. (98 ) DETOURS IN RESPONSE TO DISTANT OBSTACLES (B'iiDn ~ 
BNDn) & (B'.'iDL,nHDL) .rlEAH PERFORlllANCE OF S. (11. 3). 
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4.2 (4.2.2) EXPERIli!ENT (PART.2): TRIALS VlITH OBSTl.CLES 

DISCUSSION PART (2). 

Changes in distance maintained from L.R. W&l.ll. Items discussed 
-''''-''~-------'-. "'-., 

include:a) • Individmtl response to NARRO',V obsta.cles. 

b) • Individua.l response to WIDE obstacles. 

c) .Aggregated response to YIIDE obstacles. 

The rems;iningma.tter for discussion rela.tes to whether Ss.' s 

performance is indicative of thei~ subjective experience 

of the risk inc'J.rred in Trials with Obstacles. 

a.). Individual response to NARROW obsta.cles. 

The ban' charts 

only referred to individua.1 performance, whereas the dia.

grams of detour beha.viour also include the combined' mean 

performa.nces for Ss. of the same sex. Aggregated perform

ances, however, were plotted only in terms of response to 

WIDE obsta.c1es. It wa.s considered tha.t no useful pl!:t'pose 

would be served by a.ggregating Ss.'s response to NARROW ob

sta.c1es because of the statistica.1 bia.s obta.ining from the 

wide va.ria.bi1i ty in individua.1 response to NARROW obsta.c1es. 

In pa.rticu1a.r, S. (F.3) was inordina.te1y cautious in her a.p

proach to NARRO','l obsta.c1es by the standa.rds of the other: Ss. 

Perhaps this disparity arose from a.misunderstanding of E.'s 

instructions for she wa.s not of native Eng1ish-spcaking 

origin. Referenc e to TABLE ( 23) will reveal tha.t S. (F. 3) 

wa.s responsible for ninetee.n of the twenty recorded-' cha.nges 

statistically significant in fer.lale performance. 

A s regards ma.1e performa.nce , it is noted that several 

recorded changes of sta(cistica.l signific"mce l'Iere so relat;... 

i ve1y sma.ll as to be of no pra.ctica1 significance. They fa.11 

within a. possible range of experimental error. The margin 

by which sta.tistica.lly significant changes exceed the five 

per cent level is c8.1cula.ted below:' 

s. Step No. Foot Tria.l Data Unobstructed Trials Exceeds 
(Appendix 2 (6-10 ) 57', level 5~, 
Table 80 ) (Appendix 1 Table 59) level 

M.l 3 Right TNCR 2.90 2.56 1 0 .34 
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4.2 (4.2.2) :KXPERIIilENT (PART 2): TRIALS '<'iITH OBSTA.CLES 

S. step No. Foot Trial D8.t8. Unobstr~cted Trials Exceeds 
(Appendix 2 (6-10) 5r. level 50'1 

I' 
T8.ble 80 ) (Appendix 1 T8ble 59 ) level 

M.l 6 Left TNDL 2.80 2.56 (Either foot) 0.24 

M.l 7 Right BNDR 3.60 2.56 1.04 

m.l 6. Left BNDL 2.90 2.56 0.34 

Tria.l D8.t8. Unobstructed Trials 
(Appendix 2 (6-10) 5% level 
T8.ble 82 ) (Appendix 1 Ta.ble 6.1.) 

M.3 7 Left TNDR 3.10 1.92 (Left foot) 1.18 

M.3 7 Left BNDR 2.30 1.92 0.38 

M.3 8 Right BNDR 2.80 2.35 (Right foot) 0.45 

M.3 2 Right BNCL 2.80 2.35 0.45 

M.3 5 Left BNDL 2.70 1.92 I 0.78 

M.3 6 Right BNDL 3.40 2.35 1.05 

. The overa.ll influence of the obsta.cles on Ss. 's 

performance is readily detected by the regularity of the 

gap maintained between the plots for like- obstacles of" the 

opposite hand. Almost without exception this gap may be 

observed to widen a.t the footsteps coincident with the pos

i tion of the obstB.cle even though in the majority of ca.ses 

such response was sts.tis.tically non-significs.nt. It would 

appear from this tha.t the width of the HARROW obstacle was. 

sufficient to arouse Ss. to the possibility' of their being 

harmed if they did not tsl{e ca.re, but it wa.s less: than thB.t 

width necessB,ry to provide sta.tisticB,.l confirmation of their 

evasive a.ction. 

b). Individu[tl resnonse to WIDE obst8.cles. 

No such problem 

as described above occurred in identifying eVB.sive a.ction in 

response to '.'lIDS obstacles. The performance of B.ll! Ss. was 

sta.tistic8.11y signific8Ut as CBn be immedi8.tely seen from 

the diB,gr8.ms. The fHct is not surprising since the obst8.cles 

were eX8ctly half the width of the pa,ssa.gewB.y and Ss. had 

been instructed to walk down the centre of the passageway. 
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FEMALES. 

FOOTSTEP SEQUENCE 

TRIAL 1 2 3 4 5 6 7 8 9 10 

TNDR F.3 F.3 F.3 F.3 

TNDL F.3 F.3 F.3 

TNCR 

TNCL F.3 F.3 

BNDR F.3 F.3 F.3 F.3 
F.I 

BNDL F.3 . 

BNCR F.3 F.3 

BNCL F.3 F.3 F.3 

MALES. 
FOOTSTEP SEQUENCE 

TRIAL 1 2 3 4 5 6 7 8 9 10 

TNDR M.3 

TNDL M.1 

TNCR U.l 

TNCL 

BNDR rl.l m.3 
M~3 

BNDL M.3 M.1 
111.3 

BNCR 

BNCL m.3 

TABLE ( 26). SIGNIFICANT CHANG}~S IN DISTANCE FROri~ L. H. WALTJ 
IN TRIALS:lITH NARHOVl OBSTACLES (ALL SUBJECTS). 
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The data. were exa.mined for evidence of constancy in 

individua.l response to the various obstacles. FIGURES ( 99 
- 104) were prepa.red in order to coopa.re response to like 

obstacles of opposite hand, to comp8.re response to CLOSE 

obsta.cles with that to DISTANT obsta.cles, and to cornpare 

reponse to obstacles mounted in the pa.ssageway above wa.ist

level' (TOP) with those mounted below (BOTTOU). The FIGURES 

a.lso consolidate in more accessible form the extent of dif

ferer.ces in redponse between the sexes suel between members 

of the same sex. 

The measure of consta.ncy of performance wa.s judged 

by the coincidence obtaining between related detours as to 

their points of entry and exit «nd by the congruency ot' 

paired detours. In compa.ring the performance of different 

Ss. it should be noted tha.t detour movements, as shown in 

the dia.gre.ms vertica.lly, are affected by the va.lue of the 

5% level in the corresponding Unobstructed Tria.ls «(:-10). 

The wider the range of va.ria.tion in those tria.ls and henc:e' 

the higher the 5% level, the sma.ller the recorded detour 

in Trials with Obsta.cles. Put a.nother way, the diagrams 

show foot location beyond the 5% level in Unobstructed 

Trials. (6-10) end represent movement behaviour which would 

occur by chance less than once in twenty times. 

If the criteria of exa.mina tion described above a.re 

applied to female performance, consider first the c1ura.tion 

of avoidance behaviour. In the eight obte.ining wide ob

stecle positions (TOP,BOTTOM,LEFT,RIGHT, at CLOSE and DIST

ANT) the da.ta. reveals tha.t S.(F.l) entered avoidance two 

pa.ces. before the obstacle except for condition B','ICL, snd 

ma.de her exit two pa.ces beyond the obsta.cle except for con

di tions TWCR snd TWCL. It is cle8.r from this th8.t she found 

CLOSE obst8.cles more disconcerting 8.nd she may h::we varied 

her entry and exit strides to 8.11a.y her (a.ssumed) apprehen

sion. By contr::J.st, S. (F. 2) tool{ an a.ddi tional stride of 

a.void8ncc on entering conditions BWDR [md BVlDL. (The sma.ll 

portions of strides originatin,p; or termin8.ting in sta.tist

ica.lly non-significant areas 8.re ignored for simplifics.tion). 
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The peri'orm8nce of S. (F. 3) disp18,Ys the char8cteristic of 

a. shorter entry into the obstacle situation th8,n shown by 

her fellows except. in the instance of condition B','mL, matched 

by a prolonged 8.void8nce, exc ept :t'or condition TWllL, whichl 

extended to three paces and sometimes more. It C8n be reca.II-
\ 

ed (TABLE 26) th8.t this S. demonstrated greater vari8,bili ty 

in her "Mean Stride Length" tha.n the other fema.l.es Ss. Hel! 

prolonged avoidance af WIDE obstacles is possibly further 

evidence of her ceution so dramaticall1y portr~l.yed by her res

ponse to NARROW obstacles. 

As regs.rds the width of the detours taken by female 

Ss. and in the ms.tter of their congruency, it is noted tha.t 

one inch vertical dimension on t'le diagrams represents five 

inches on the ground. Besrin~ in mind the fevl excc-ption8.1 

responses mEmtioned it is considered th8.t t.he detours reves,] 

a highly structured response to the permutp.tions of 8. sinr<le 

C18.SS of situation, 8nd th8,t they urovide nseful evic.:mcc of 

const8ncy in rislc assessment in conditions of subjective un

certa.inty. Moreover, the contr8,sting manner' of negotiation 

of WIDE obstacles disp18.yed by S.(F.3) emphasises the indiv

idu8.1ist.ic nature of the a,ssessment of risk. 

The mea.sure of consta.ncy as, applied above is, of course, 

very much a, value judgement. But nowhere better in S. per

formance is 18.ck of consts.ncy demonstrated than in the detours 

registered by ma.le S. O,r. 2) • :!<'irstJ.:y, it ma.y be seen that he 

began a.voida.nce of DISTANT obstacles one pace ea.rlier than 

for CLOSE obsta.cles. This is constancy: a. one pace entry for 

CLOSE, a two !lace entry for DISTANT obstacles. (Pa.rtia.l: steps 

a,re again ignored). But his response to condition B;YCL is 

inconsistent \Vi th his response to' rela.ted CLOSE obsta.cles. 

By the terms 8.bove this is inconsta.ncy a.l though vlere he to 

repea.t. the sa,me results on a future occasion tha.t would be 

consta.ncy. The performance of S. (lB), 8. person the same height 

as S. (U. 2), pro"ides sn interesting contrast in consta,ncy. 

Except for his prolonged a.voidance of LEFT: CLOSE obstacles 

and his wider a,void8,nce of obst8,cles on the LE1"T tl18n on the 

RIGHT, the matchinc; of his detours is exceptionally close • 

••• continued. 
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a) • TOP AND BOTTOJI 

c). 

\ / 
V 

\ 
\ 

\ 

CLOSE 
OBSTACLES 

- BWCR 
--- TWCR 

\. 
" 

- BWCL 
--- TWCL 

CLOSE AND DISTANT' 

TOP 

I 
If 

/ 
/ 

MOUNTING' 

- TWDL 
--- TWCL 

d) • 

DISTANT 
OBSTACLES 

- TVIDR 
--- BWDR 

5% 
___ level 

-TWDL 
--- BWDL 

SCALE: 

VERTICAL 1/5 

HORIZ., NTS. 

BOTTOJ,I 
MOUNTING' 

--BWCR 
--- BilDR 

- B':ICL 
--- B;'IDL 

S.(F.l) • 
FIG.,( 99 ). CONGRUENCY OF DETOURS IN RESPONSE TO WIDE OBSTACLES. 
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a). 

3 

TOP AND BOTTOM 

Cr,oSE 
OBSTACLES 

- DWCR 
--- Tv/CR 

7 
I 

.-~ i 
'\ I 
\\. / / - BWCL 

'-.: '/ --- TWCL 

.',{/. . 

CLOSE AND DISTANT 

TOP 
mOUNTING" 

- T'IffiR 
--- TWCR 

-"TWDL 
--- TWCL 

b). 

d') • 

5% 
evel 

--- BWDL 

SCALE:: 

VERTICAL 1/5 
HOHIZ., NTS. 

- B',:rCL 
.--- BWDL 

S. (F. 2) 

FIG'. (100). CONGRUENCY OF DETOURS IN RESPONSE TO '>'IIDE OBSTACLES. 
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a). 

c). 

TOP AND BOTTOm 

CLOSE 
OBSTACLES 

- B'NCR 
--- TWCR 

-BWCL 
.,.-- TWCL 

CLOSE AND DISTANT 

TOP 
MOUNTING' 

- TWDR 
--- TI'ICR 

b). 

d). 

. DISTANT 
OBSTACl,ES 

-T'IIDR 
--- BWDR 

-TWDL 
--- mVDI, 

SCALE:

VERTICAL 1/5 
HORIZ., NTS. 

5% 

-BWCL 
--- BWDL 

S. (F • .) 

FIG. (101). CONGRUENCY' OF DETOURS IN RESPonSE TO WIDE OBSTACLES. 
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a.) • 

3 

~ 
c). 

3/7 

TOP AND BOTTOM b) • 

CLOSE 
OBSTACLES 

- BWCR 
--- TWCR 

-BWCL 
--- TIYCL 

CLOSE AND DISTANT 

TOP 
MOUNTING 

·-TWDR 
--- TWCR 

- TWDL 
--- TI'lCL 

T 

DISTANT 
OBSTACLES 

-TWDR 
--- BWDR 

level 

- TWDL 
--- BWDL 

SCALE: 

VERTICAL 1/5; 
HORIZ. , NTS. 

BOTTOM 
MOUNTING 

- BWCR 
--- BWDR 

5% 
I--__ ~ level 

- BVlCL 
--- B'.'mL 

3.01.1). 
FIG. (102). CONGRUENCY OF DETOURS IN RESPONSE TO WIDE OBSTACLES. 
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a). 

c) • 

TOP AND BOTTOM 

CLOSE 
OBSTACLES 

- BonCR 
--- TWCR 

/ 
/ 

/1/ - B't/CL 

--- TWCL 

b). 

CLOSE AND DISTANT 

\ / 
\ I 
\I 

. TOP 
mOUNTING 

- TWDR 
--- TWCR 

- TWDL 
--- TWCL 

d') ., 

DISTANT 
OBSTACLES 

- TWDR 
--- BWDR 

. 5% 

level 

--- BWDL 

SCALE:. 

VERTICAL 1/5 
HORI?., NTS. 

BOTTOM 
MOUNTING 

- B',VCR 
--- BWDR 

level 

/ 
'- / 

"/ - BWCL 
--- BWDL 

S.(J.I.2). 

FIG. (103 ).COHGIlUEHCY OF DETOURS IN RESPONSE TO WIDE OBSTACIJES. 
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9.) • 

TOP AND BOTTOM 

CLOSE 
OBSTACLES 

- BWCR 
--- TiVCR 

DISTANT 
OBSTACLES 

- TWDR 
--- B','lDR 

5% 
-~--'---'-----L->----+-:"""".J f ---'-"'i--+----+--t--_t_-

I level 

3/7 

FIG •. 
( 104). 

- BWCL 
--- TWCL 

CLOSE AND 
DISTANT 

- TWDR 
---·TWCR 

- TWDL 
--- TIVCL 

TOP 
i'RiUNTING 

d:}. 

/ 
-TWDL 
--- mmL 

SCALE: 
VERTICAL 1/:; . 

HORIZ., NTS. 

-BWCR 
--- BWDR 

- BWCL 
--- BWDL 

BOTTOr.! 
f:10UHTING 

leve1. 

s. (n •. 3). 
CONGRUENCY' OF DETOURS IN RESPONSE TO WIDE OBSTACLES. 
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A consistent wider avoidBnce of obstB.cles on the RIGHT thBn 

on. the LEFT was shown by S. (m. 1) • A matter which a,gain em

pha.sises the individualistic nB.ture of response. Aps,nt. from 

the fact that he entered avoidance of BOTTOU WIDE obstacles 

at the CLOSE and DISTANT positions earlier thBn for the 

equiva.lent· TOP WIDE obstacles, there a.re no cha.rB,cteristics 

in his response behaviour which have not been dealt with 

illustratively in discussing the performance of other Ss. 

Overall, the nature of male response to WIDE obstacles 

reinforces the clB,ims made in respect of femB.le performance. 

The more erratic performance of S.(M.2) is not thought to 

wes.ken this cla.im. 

c). Aggregated res'!)onse to WIDE obstBcles. 

The da.ta for 

the trials of individua.l Ss. were aggregated for members of 

the sa.me sex Bnd simple a.ri thmetic meBns were deni v8d fon 

ea.ch Obsta.cle Trial: (APPENDIX 2; TABLES 83 &. 84). StatisticB.l 

analysis was not a.ttempted. The meBn performa.nce of ea.ch 

sex is plotted in FIGS.(105~120). 

Al though the. da.ta for indepen,dent. tris.ls was "smooth

ed" by averaging the aggrega,te of their arithmetic means, it 

is considered that the d!;l.ta. retained its independence.: The 

calculations surfaced the underlying trend. to' constancy, in 

response not just to obstacles of opposite hand but also. to 

those placed at CLOSE a,nd.' DISTANT positions. The effect is more· 
ma.rked in fema,le performa.nce th8.n in ma.le. 

FIGURES (12Jl-J:24) were preps.red in order to compare 

ma.le and' female a,voidance behaviour. Seen here, the congru

ency between ma.le and female response is quite remarkB,ble. 

One could'-hold the view th8.t the experimental situ

ation WB.S cons-l.ructed in such a. ws,y B.S to 'foster a stereo

typed response. For eXB.mple, the half-width of the pa,ss8.ge

way W8.S only 27 inches such that when ':VIDE obsts,cles were 

presented this WEtS the maximum g8.p for their negotis.tion. 

But whilst B. gs,p of 27 inches might restrict the a.rm SHing 

of some people, it is considerably less than the shoulder 
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width of most individuals who are lightly c1a.d (95th j'{tHe 

male no,ked shoulder width is about 19 inches: Woodson,W.E •. 

and D.W.Conover (1964) "Human engineering guide for equip

ment designers", Combridge University Press). 

The Ss. presumably had no doubts that they h:;l.d room 

to ps.ss WIDE obsta.cles, but was the 27 inch gap sufficiently 

la.rge to a,ccept their body-ima.ge, i.e. their ima.gina,l body 

size? It is suggested tho.t the point of entry to detour be

hs.viour indicatec their questioning of that proposition and 

their a,ctive institution of a Safe Distance judgement. 
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DETOUR (Inches) OBSTACLE 

15 

10 

5 

X 

5 

10 

15 

(TWCR) 

""" 
/~ --. 

/ 

(TWCL) 

o 1 2 3 4 5 6' 7 8 9 10 

FOOTSTEP SEQUENCE 

The (X) axis represents the mean dista.nce of each 
footstep centre-line location from the L.R.Wall for 
all feme.le Ss. during Unobstructed Tria.ls (6-10). 

Detour values are obtained by subtracting the mean 
dista.nces represented by (X) from the corresponding 
mean distances recorded in Tria.ls with Obstacles. 

For data of diagram see APPENDIX 2 (TABLE 83 ). 

FIG.(105) DETOURS IN RESPONSE TO OBSTACLES (TWCR & TWCL). 
mEAN PERFORMANCE 0 FALL FEEALE Ss. 
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DETOUR (Inches) 

15 

OBSTACLE 

10 

5 

x 

5 

10 

15 

(BWCR) 

',,-
""'-.-----

/ 
~ 

(BWCL) 

o 1 2 3 4 5 6 7 8 9 10 

FOOTSTEP SEQUENCE 

The (X) axis represents the mea.n distance of ea.ch 
footstep centre-line locotion from the L.R.Wall for 
all.fem8.1e Ss. during Unobstructed Tria.ls (6-10). 

Detour values s.re obtained' by subtra.cting the mean 
distances ::oepresented by (X) from the corresponding 
mean distances recorded in Trials 'Ni th Obsta.cles. 

For data. of di8.gr8.m see APPENDIX 2 (TABLE 83). 

FIG.(106.) DETOURS IN RESPONSE TO OBSTACLES (B'.'ICn & BWCL). 
BEAN nRFOTIHANCE OP ALL Fm.1ALE Ss. 
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DETOUR (Inches) 

15 

OBSTACLE 

10 

5 

x 

5 

10 

15 

(TWDR) 

~-------

(TWDL) 

o 1 2 3 4 5 6 7 8 9 10 

FOOTSTEP SEQUENCE 

The (X) e.xis represents the mean dista.nce of each 
footstep centre-line location from the L.H.WalJ: for 
80111 feJ:l.e.le_SG. during Unobstructed Tria.ls (6-10). 

Detour va.lues a.re obta.ined by subtra.cting the me8.n 
dista.nces represented by (X) froJ:l. the corresponding 
mee.n dista.nces recorded in Tri8.1s \'{i th Obsto.cles. 

For (le.to. of dia.gr8.Dl see AP:2ENDIX 2 (TABLE 83 ). 

FIG~107) DETOURS IN RESPONSE TO OBSTACLES (TWDR & T'iIDL). 
J.lEAN PERPORT::ANCE OF ALL FEllALE Ss. 

~40 
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DETOUR (Inches) OBSTACLE 

15 

10 

5 

x 

5 

10 

15 

(BWDR) 

(BWDL) 

o 1 2 3 4 5 6 7 8 9 10 

FOOTSTEP SEQUENCE , 

The (X) axis represents the mean distance of each 
footstep centre-line location from the L.H. \78111 for 
81,11 fems,le Ss. during Unobstructed Tri8,ls (6-10). 

Detour values 8,re obta,ined by subtro,cting the mean 
distances represented by (X) from the corresponding 
mea,n dist:?,nces recorded in Tri[l,ls ',nth Obsta,c1es. 

For data of di8,gram see Al'PEHDIX 2 (TABLB 83 ). 

FIG. (l08) DETOURS IN RESPONSE TO OBSTACLES (B'.'lDR & mlDL). 
rmAll PERFOmr.AlJCE OF ALL FEt1ALE Ss. 
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DETOUR (Inches) 

15 

OBSTACLE 

10 

5 

x 

5 

10 

15 
o 1 2 3 4 5 

- (TWCR) 
--- (BWCR) 

........ ..... ----.. ................ ~ 
~ ~------ ""'"-

- (TWCL) 
-- (BWCL) 

n. 7 8 ·:9 10 

FOOTSTEP SEQUENCE 

The (X) axis represents the mee.n distance of each 
footstep centre-line loce,tion from the L.H.I'Iall for 
all fem8,le Ss. during Unobstructed Tri8,ls (6-10). 

Detour values are obte,ined by subtracting the me8,n 
diste.!1ces :represented by (X) fror.! the corresponding 
meo.n dist,mces recorded in Tri81s 'i!ith Obst8cles. 

For data of dia.grem see APPENDIX 2 (TABLE 83 ). 
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FIG. (109) DETOURS IN RESPONSE TO OBSTACLES (TWCR & TV/CL), 
(BWCR & TI'.'1CL). ImAN PERFOHlIANCE OF ALL FEMALE Ss. 
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DETOUR (Inches) 

15 

OBSTACLE 

10 

5 

x 

5 

10 

15 

- (TWDR) 
-- (BWDR) 

- (TWDL) 
--- (BWDL) 

o 1 2 3 4 5 6 7 8 9 10 

FOOTSTEP SEQUENCE 

The (X) 8.xis represents the mes,n distance of es,ch 
footstep centre-line loc~tion from the L.H.WalE for 
8.1L female Ss. during Unobstructed Trials. (6-10). 

Detour va.lues a.re obta,ined by subtra.cting the mean 
dista.nces represented by (X) from the corresponding 
mea,n distf;,nces recorded in Trials Vii th Obsta.cles. 

For da,ta of dia.gram see APPENDIX 2 (TABLE 83 ). 

FIG. (110) DETOURS IN RESPONSE TO OBSTACLES (TWDR & T\VDL), 
(B',vDR & KIDL) .!.!EAN PERFOHLTANCE OF ALL FEMALE Ss. 
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DETOUR (Inches) 

15 

OBSTACLE 

10 

5 

x ( .... 

5 

10 

'I , 

--- (T/BWCR) 
-(T!BWDR) 

, 
I , , , 

I 

/ , 
( / , , 

,,,1 

I 
I 

/ 
,I 

,I 

/" 
/,' 

I 

" ' \ I --- (T/BWCL) 
Vi _ (T/BYIDL) 

15 - (CLOSE OBSTACLES)O 1 
5 

2 
6 

3 
7 

4 
8 

5 
9 

6 
10 o 1 2 3. 4 

. FOOTSTEP SEQUENCE 

The (X) a.xis represents the mean dista.nce of ea.ch 
footstep centre-line loca.tion from the L.H. Wa.ll for 
a.ll fema.le Ss. during Unobstructed Trials (6-10). 

Detour v8.lues a.re obt9.ined by subtra.cting the mean 
dist8.nces represented by (X) from the corresponding 
mean dis'~ances recorded in Trials With Obst8c1es. 

For da.ta. of dia.gr8.ID. see APP3i'IDrX 2 (TABLE 76 ). 

FIG. (111) DETOURS rH HESPOllSE TO OJ3S'EACLES (T/B'.'ICR & T/B,'1CL), 
(T/1J:IDR & T/B'.'IDL) SUPERn.IPOSED. HEAN PE'1FOR].lANCE 
OF ALL FELlALE Ss. 
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DETOUR (Inches) 

15 

OBSTACLE 

--- (T/B',7CR) 

10 

5 

x 

5 

10 

15 

...... 

o 

,.. , " , , 
,I ''\ , , 

,I 

/ 
".1 -

1 2 3 5 6 

FOOTSTEP SEQUl~NCE , 

7 

-- (T/BWDR)' 

8 

---(T/BWCL) 
, -(T/BWDL) 

9 10 

The (X) 8.xis represents the mean diste.nce of ea.ch 
footstep centre-line loc8.tion from the L.B. V[e.ll for 
8.11 :l:'eme.le Ss. during Unobstructed Tri~1.1s (6-10). 

Detou.r values a.re obtained by subtra.cting the mea.n 
distances ~epresented by (X) from the corresponding 
mean distences recorded in Triels \Vi th Obsta.cles. 

Por data of dia.gre.m see APPENDIX 2 (TABLE 76, ). 

FIG. (112) DETOURS IN RESPONSE TO OBSTACLES (T/KICR & T/KICL), 
(T/B.'1DR & T/KIDL). MEAN PERFOHEANCE 01' ALL 
FEmALE Ss. . 
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DETOUR (Inches) OBSTACLE 

15 

10 

5 

x 

5 

10 

15 

( T','{CR) 

-

(TWCL) 

o 1 2 3 4 5 6 7 8 9 10 

FOOTSTEP SEQUENCE 

The (X) axis represents the mea.n dists.nce of ea.ch 
footstep centre-line loca.tion from the L.H.Wa.ll for 
al]ma.le Ss. during Unobstructed Trials (6-10). 

Detour va.lues s.re obtained by subtra.cting the mea.n 
distances represented by (X) from the corresponding 
me8.n dista.n.ces recorded in Tric~.ls in th Obstacles. 

For dat8. of diagr8.m see Al'PENDIX 2 (TABLE 84). 

FIG. (113) DETOURS IN RSSPONSE TO OBSTACLES (T'NCR & TWCL). 
J.1EAN PERFORr.1ANCE OF ALL !.IALE Ss. 

.' 
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DETOUR (Inches) 

15 

OBSTACLE 

10 

5 

x 

5 

10 

15 

(B'NCR) 

(BWCL) 

o 1 2 3 4 5 6 7 8 9 

FOOTSTEP SEQUENCE 

The (X) axis represents the me8.n dist8.nce of e:3.ch 
. footstep centre-line loca.tion from the L.H. ';/a.ll for 
all: ma.le Ss. during Unobstructed Trials (6-10). 

Detour values 8.re obt8.ined by subtr:3.cting the me8n 
dista.nces represented by (X) from the corresponding 
mean dist8.l1ces recorded in Trials Vii th Obstacles. 

For ds,ta.. of dis.gr8m see APPENDIX 2 (TABLE 84 ) • 

FIG. (114) DETOURS IN RESPONSE TO OBSTACLES (DWCR & B':ICL). 
HEAN PETIFORlJANCE OF ALL !:IALE Ss. 
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p1<;TOUR (Inches) OBSTACLE 

15 

10 

5 

x 

5 

10 

15 

(TWDR) 

./ 
/ 

- ........... -

(TWDL) 

o 1 2;. 3 4 5 6 7 8 9 10 

FOOTSTEP SEQUENCE 

The (X) a.xis represents the mean distance of eD.ch 
footstep centre-line locD.tion from the L. H. Wa.ll for 
a.l1 ma.le Ss. during Unobstructed Tria.ls (6-10). 

Detour v81ues a.re obta.ined by subtrs.cting the mes.n 
distances represented by (X) from the corresponding 
mea.n dist8.nces recorded in Tri8.1s \'l L th Obst::l.C1es. 

For da.ta. of dia.gram see Al'PENDIX 2 (TABLE 84). 

FIG. (115) Dl~TOURS IN RESPONSB TO OBSTACIJES (T',7DR & TWDL). 
IilEAN PERFORJ.1ANCE OF ALL HALE Ss. 
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DETOUR (Inches) 

15 

10 

5 

x 

5 

10 

15 

(BWDR) 

1 

(BWDL) 

o 1 2 3 4 5 6 7 8 9 10 

FOOTSTEP SEOUENCE 

The (X) axis represents the mean distnnce of each 
footstep centre-line location from the L.H.';lallfor 
all m8.1e Ss. during Unobstructed Tri8.1s (6-10). 

Detour vI.1.1ues a.re obtained by subtra.cting the me8.n 
distances represented by (X) from the corresponding 
mean distances recorded in Tri81s With Obstacles. 

For dnta of dia.gram see A"PPENDIX 2 (TABLE 84). 

FIG. (1l6) DETOURS IN RESPONSE TO OBSTACLES (B'NDR & BYIDL). 
rmAH PER}"OnmAIWE OF ALL HALE Ss. 
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DETOUR (Inches) 

15 

OBSTACLE 

10 

5 -

X 

5 

10 

15 

-(TWCR) 
---(BWCR} 

-:- (TWCL) 
--- (BWCL) 

o 1 2 3 4 5 6 7 8 9 10 

FOOTSTEP SEQUENCE 

The (X) axis represents the mean distance 6f each 
footstep centre-line location from the L. H. 'NB.lI for 
a.l:TI.male Ss. during Unobstructed Trials (6-10). 

Detou~~ v8.1ues a.re obta.ined by subtracting the mean 
dist[l.nces represented by (X) from the corresponding 
mC[l.n diota.:lCes recorded in TriaJ s With Obstacles. , 
For da.ta. of diagram sce AP:OENDIX 2 (TABLE 84 ). 

FIG. (117) DETOURS IN RESPONSE TO OBSTACLES (T·:ICR & T\'ICL), 
(KiCl1 & B'.YCL). I.IEAN PERFOm.IANCE OF ALL r.IALE Ss. 
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DETOUR (Inches) OBSTACLE 

15 

10 

5 

x 

5 

10 

15 

- (TWDR) 
-- (BWDR) 

--(T'NDL) 
---(BWDL) 

o 1 2 3 4 5 6 7 8 9 10 

FOOTSTEP SEQUENCE 

The (X) a.xis represents the mes.n dista.nce of each 
footstep centre-line location from the L. H. ':18.11 for 
a1] male Ss. during Unobstructed Tria.1s (6-10). 

Detour values 8.re obt8.ined by subtracting the mean 
distances represented by (X) from the corresponding 
me8n distances recorded in Tria.1s With Obst[l.c1es. 

For d8.ta of dis.gr8.m see APPENDIX 2 ('rABLE 84 ). 

FIG. (118) DETOURS IN RESPONSE TO OBSTACLES (TiYDR Cc T':IDL), 
(B"'lDR & BWDL) .r.mAN PERlI ORl.IAHCE OF ALL WiLE Ss. 
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DETOUR (Inches) 

15 
OBSTACLE 

10 

5 

x 

5 

10 

15 

, 

-----

(CLOSE OBSTACLES) 0 

o 1 2 3 4. 

1 

5 

2 

6 

FOOTSTEP SEQUENCE 

3 
7 

--- (T!B','ICR) 
- (T!BWDR) 

I 

/' 

t' 
/ 

/ 
II 

~' 
" 

I ___ (T/B\,'ICL) 
-(T/B'NDL) 

4 
8 

5 
9 

6 

10 

The (X) axis represents the mea,u distance of ea.ch 
footstep centre-line locB.tion from the L. H •. Wall for 
all ma.le Ss. during Unobstructed Trials (6-10). 

Detol'.l' vB.lues are obtained by subtracting the mea.n 
distances represented by (X) from the corresponding 
me8,u distances recorded in Tria.ls With Obst8.cles. 

For da.ta. of dia.gra.m see APPENDIX 2 (TABLE 76 ). 
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FIG. (119) DETOURS Il! RESPONSE TO OBSTACLES (T/BWCH &T/B,'ICL)n 
(T/BWDR &T/B':IDL) SUPEHWPOSED. nEAN PEHl"ORLIANCE 
OJ? ALL l.lALB Ss. 
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DETOUR (Inches) 

15 
OBSTACLE 

10 

5 

x 

5 

10 

15 
o 

," , \ , \ , \ , \ , \ , \ 
~, \ 

,/ \"" , , , , 
I 

I , 
I 

---.-~ :--' -

\ ' , 
\ / 
\ /' 
" 

\ " \ I 

\" 

1 2 3 4 5 

--- (T/KICR) 
- (T/BWDR) 

'. , 
, -'" ,'" ........ """ .. 

6 7 

---(T/BWCL) 
':""'-(T/BWDL) 

8 9 10 

FOOTSTEP SEQUENCE 

The (X) a.xis represents the me~m diste.nce of es.ch 
footstep centre-line location from the L. H. 'Nall for 
a.1J.; male Ss. during Unobstructed Trials (6-10). 

Detour vs.lues s.re obts.ined by subtracting the mesn 
distences represented by (X) from the corresponding 
mean dist8nccs recorded in Trials With Obstacles. 

For dll.tS. of dia.gre.m see APPENDIX 2 (TABL~ 76). 
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FIG. (120) DI<;TOURS IN HJ':::lPONSE TO OBSTACLES (T/K1CR & T/B:ICL) , 
(T/B'lIDH & 'f/B:/DL) .rmAN PEHFOHJo.lANC]!; OF ALL LIALI~ Ss. 
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DETOUR (Inches) 

15 

OBSTACLE 

10 

5 

x 

5 

10 

15 

l\ 
I \ 
I \ 
I 
I 

~\ 

(TWCR) 

". -----.~ -
-

(T\'lCL) 

--- UAIJE 

- Fm'IALE 

o 1 2 3 4 5 6 7 8 9 10 

FOOTSTEP SEQUENCE 

The (X) axis represents the mes.n distance of each 
footstep centre-line location from the L.H.Wall for 
all male s.nd female Ss. during Unobstructed Trials (6-10). 
Detour values s.re obt,l.ined by subtra.cting the mea.n 
distances represented by (X) from the corresponding 
meD.n dists.,1ces recorded in TriaJ s Hi th Obsta.cles. 

For dD.t8. of diagram see AP:.oEHDIX 2 (TABLE 76). 

FIG. (121) DETOURS IN RESPOnSE TO OBSTACLES (TWCR) &; (',rWCL). 
r.lE.'l.N PERFORT-1ANCB OF ALL HALE AND J!'E!.1ALE Ss. 
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DETOUR (Inchcs) 

15 

OBSTACLE 

10 

5 

x 

5 

10 

15 

('BrlCR) 

(BVlCL) 

---/:,...-
~ 

;;/-/ 

1
1. 

" I 

,I. 
--- mALE 

-FEmALE 

o 1 2 3 4 5 6 7 8 9 10 

FOOTSTEP SEQUENCE 

The (X) a.xis represents the me8U dista.nce of ea.ch 
footstep centre-line location from the L.ll. W8.11 for 
all ma.le 8.nd female Ss. during Unobstructed Trials (6-10). 
Detom.' va.lues are obta.ined by subtra.cting the mean 
distances represented by (X) from the corresponding 
mean distl?tlces recorded in Tria.ls With Obsta.cles. 

For da.ta of dia.gram see APPENDIX 2 (TABLE 76 ). 

FIG. (122) DETOURS IN RESPONSE TO OBS'rACLES (BWCR) & (DWCL) 
HEAN PERFORl:iANCE OF ALl, IIALE AND FEltIAI8 Ss. 
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DETOUR (Inches) 

15 

10 

OBSTACLE --_.,,_ .. - -----

(TWDR) 

35& 

The (X) a.xis represents the mean dista.nce of each 
footstep centre-line location from the L.H. Wa.ll for 
8.11 ms.le and fems.le Ss. duringUnobstructed Trials (6-10). 

Detour va.lues a.re obta.ined by subtra.cting the J'le[l.n 

dista.nce Y'8presented by (X) from the corresponding 
mean dist.".nce recorded in Tria.ls with Obsta.cles. 

For da.ta of dia.gro.m see A:OPENDIX 2 (TABLES 76 ). 

FIG.(123)DETOURS IN RESPONSE TO OBSTACLBS (TWDR) & (TiIDL). 
MEAN PERFORHANCE OF ALL MALE AND FEli11\.Ll~ Ss. 
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DETOUR (Inches) OBSTACLE 

15 

10 

5 

x 

5 

10 

15 

<.~ 

o 1 2 3 

~\ 
\ 

4 5 

\ 
\ 
\ 
\ 
\. 

6 

!\ 

FOO'f'STEP SEQUENCE 

(BWDR) 

(BWDL) 

-..:- MALE 

-- FEmALE 

7 8 9 10 

The (X) e.xis represents the me en dist8.nce of e8.ch 
footstep centre-line location from the L.H.Wall for 
8.11 male and femele Ss. during Unobstructed Trials (6-10). 

Detour ve.lues 8re obt8ined by subtre.cting the mee.n 
distance represented by (X) from the corresponding 
me8.n distJ.nce recorded in Tri8.1s with Obsta.cles. 

For dEl.ta. of di8gr8m sec APPENDIX 2 (TABLE 76). 

FIG. (124) DETOURS IN RESPONSE TO OBSTACLES (B'NDR) & (BWDL). 
ml<;AN PERFOTIl:li\NCE OF ALL r:vUE AND FE1:1ALE Ss. 
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The gradients of v('\.lence. 

A fin8.1 m8. tter for discussion 

arising from the recorded detours relates to whether they 

provide 8ny evidence to substa.ntia.te the belief tha.t we 

contour the space surrounding physical objects a.ccording 

to how we eV8.luate their 8.ccessibili ty, their desirability, 

and their perceived potential for harm. The n8med qua.li t

ies could combine in v8.rious w?o.ys to sh8.pe. the topology' 

of such contouro, although the intention here is to exa,mine 

response to perceived potentiality for harm only. 

Ex?omples of' ima,gina,l gra.dients: 

.~;~~:."L ~ ... ~ 
'1' UNACCESSIBLE 

<f~~~~~~~;~,;:~~~:~:;~i~~;t~:t~~~~~~~,r~7:~~~~) 
DESIRABLE ACCESSIBLE 

LOW POTENTIA.I. LOIV RISK 
FOR HARM 

The RESULTS esta.blish that stride length variations 

by themselves a.re an uncert~dn index to ca.lcul?otions of lev

els of risk inferred in connection with a S's. progress to-
, , 

wa.rds objects of recognised h?o.rmful potential. Put another 

way, they could but need not reveal the measure of increa.s

ing risk 8. person presull?o.bly experiences as he dr8.ws closer 

to the possibility of being h8rmed by net taking care. Thus 

if the experience of risk in the circumst8.nces of the e)Qleri

ment was supposed as continuous from its onset until success-
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ful nee;otiation of the obstacle, the evidenc e tha.t tVIO fem

a.le Ss. ma.de sma.ll and' discontinuous significant a.djust

ments to their stride length at Step (1) when the WIDE ob

sta.cle Vla.s at Step (7) is contra.dictory (F.l:T':lDL 8nd 

F.3:' BWDR.. and BWDL). l:Iore positive evidence tha.t Ss. ex-

perienced a gra.dient of risk rela.ted to their physical dist

ance from close encounter with an obsta.cle might be deduced 

from deto.ils of their detour behaviour. This discussion 

will a.ttempt to E::.tbstantia.te evidence of spa.ti::i.l' ·gra.dients. 

Proof ma.y ena.ble acceptance of the likelihood tha.t we nav

igate our physical routes along vil.lleys in psychological 

space between the gra.dients of va.lence. 

Va.lences were d,iscussed i:<nd defined in ea.rlier Sect

ions where it Vla.s a.lso mentioned (Sect., 1.1.4 & 1.1.9) how 

a person enga.ged in goa.l-directed, a.ction-orientated beha.v

iour might· conceive the prospect of some encounter with mix

ed emotions. It was expla.ined that his predicament could 

be expressed dia.grammE..tica.lly in terms of a.pproach and a.void

ance gra.dients the properties of which were derived from the 

attractiveness (Una.ttractiveness) of the goal (pla.ce ft.void

eo.) and his subjective experience of distance from tl18.t 

place. The foregoing is a recapi tu18.tion, but it serves ca.1so 

a:ssome' reminder to the deriva.tion of the ideas underlying 

subsequent illustra.tion.A further point rela.tes to the use 

of the term "gra.dient"~ In the work cited i=ediately above, 

"gr8.dient" refers to the r8.te of incre8.se in 8.ppr08.ch both to 

things desired or things a.voided. It is intended to continue 

that use. 

It Vla.s noted e8.rlier in this Section that individua.l 

strides ta.ken a.s part of detour behaviour mo.y be reduced to 

forward end lo.ter8.1 movement components. These will now be 

named as the respective a.pproe.ch 8nd a.void.ance compone:nts of 

detour behaviour. FIGURES (126 - 128) dismantle illustra.t

ive detour patterns 8nd rea.ssemble the components in the 

style of a.ppr08ch and 8voida.nce gradients. 

An assumption of the experiment wa.s tha.t S:;:. were willing to 
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ill8.ke· detours 8nd' to forgo progress by bee-line to the g08.1. 

It will be roca.lled th8.t the Tri8.J.s with Obsta.cles were 

held under experiment8.1. rules which effectively' prevented 

tha.t kind of point-to-point movement. C ) 

The sta.tement Vias ma.de (1.1.9) that the actuaJJ route 

followed by a. person in goel-directed, action orient8.ted be

ha.viour could be expressed in vector terms a.s the resul t8nt 

of the pulling force of the goal event 8nd the deflecting 

force of' objects encountered which possessed nee;ative val

ence for hi~. '-Begi:n' now by considering a typical detour.: 

pe.ttern of the kind r.ecorded earlier in response to WIDE 

obstacles. Such a pe.ttern is simplified below where it is 

a.lso rot8.ted through. 90 degrees i.n order to obte.in the p18n8.r 

correspondence more usua.lly 8.ssocia.ted with the idea of gr8.d-

ients. t)BSTACLE 

DET('ITJR 
ROTaTED 

90 

. FIGURE (125) be2:ow shows. how' a; detour is decomposed into 

approach 8nd avoid8.nc.e components. Approach to things av-

oided becomes visu8.lly 8.ssoci101.ted with rising gra.dients 8nd 

a.pproach. to th.ings desired with. f8.l1ing gr8.dients. It is' 

left to establish the respective rates of incre8.se in the 

two kinds of 8.ppro8.ch. 

Al though both the diagrams mentioned omit·· detour 

beh8viour which be[';8n or termin8.ted within the 95~! Confid

ence Limits for Unobstructed Tri8.1s (6-10), for the pre.ctic8.l 

re860n of obtn.ining 8n 8.dequ8.te number of gr8.phic8.l points 

to illustra.te the gradient of vCi.lence it W8.S decided to in

clude footstep de:tt'. which beg8n or termin8.ted in the m8.nner 
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DISTANCE TO VALENCE 

--~ -

STEP 1 

A DETOUR 
LATERAL 
LIOVELIEHT 
.Bl<;YOND 
57" LEVEL 

FIG. (125) THE APPROACH AND AVbIDANCE COMPONENTS OF 
DETOUR MOVEmENTS . 

described provided tha.t such data wa.s so indic8.ted: 8. non-

. signific8nt detour movement is not just 8n Unobstructed me

ander. Moreover, since Confidence Limits were applied only 

to individu8.1 perform8nces in the determination of detours, 

the illustrative 8na.lysis of gradients was restricted to 

those perform8.nces. 

Gradients were determined by c8.1cu18.ting the r8.te' 

of cha.nge in approa.ch ;vi th' respect. to the avoidance compon

ents of 8.dj8.cent footprints. The components of appr08.ch 

were 8.ssumed to have unit length. 

. Now it can be recalled from Sect. (1.1.4) and Sect. 

(1.1.9) th8t four principles hl.we been held to 8.pply for most 

events involving 8. person in a.pproach a.nc1 8,void8.nce conflict. 

Those principles were seen to be upl:eld to v8.rying extent in 

the three illustrative eX8ffinlel1 of detour behaviour (FIGS •. 

126 - 128) selected for 8n8.1ysis li ter8.11y at r8ndom. 
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]:2.7 11:.2 

~ 
95% 
C.L .. 

Subject (F.l) Dat8,:' APPENDIX (TABIJE 77) 
Obst8.cle TV/DU Di[1.gr8.m:~ RESULTS (FIG. 77) 

STEP No. 

Approa.ch, component 

Avoidance component 
GRADIENT (dy/dx) 

dY,./dY Crate of incres.se 
. h' ~n a,pprO[1,C ) 

RATE OF' 
INCREASE 
IN 

THINGS AVOIDED 
4: - 5 5 - 6 

1 1 

3.2 8.0 
1:3,2 . 1: 8.0 

0.312 0.125 

THINGS DESIRED 

6 - 7 7 - 8 8 - 9 
1 1 1 

1.5 6.1 4.1 

1:1.5 1:6.1 1:4.1 

0.666 0.164 0.243 

APPROACH THINGS AVOIDED (Negs,tive Valence) 

0.50 THINGS DESIRED (Positive V81ence) 

0.25 . 
Note:' Step (9-10) ..... 
wa.s entirely l'Ii thin 
Confidence Limits. 
tdx/dy '" 0.454) 

,"1-}.O:-O,------.'r---"'h7-------r---t, 
STEP No. '( 6 5 4 3 2 

Near Distence to v8,lence 
1 O' 

Fe,r 

FIG.,( 126 ) THE GRADIENTS OF AVOIDANCE DETOUR (Tv/DR). (F .1) 
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~ 1 3 4 5 6 

.1""""'~-====2 1=5-..:4.! ,I 6:£ . 
....---r ___ ---l..t 8:3 T 

J--¥ ________ --'-1. 12.6 

Subject (F.3) Data.: APPENDIX (TABLE 79) 
Obsta.c1e Tv/CL Dia.graJll: RESULTS (FIG.83) 

STEP No. 

Approach component 

Avoidance component 

GRADIENT (dy/dx) 

dX/dy (rate of increase 
in a.pproa.ch) 

RATE OF 
INCREASE 
IN 
APPROACH' 

THINGS AVOIDED 
1 - 2 2- 3 

1 1 

3.3 7.4 

1 :,3.3 1:7.4 

0.303 0.135 

THINGS DESIRED 
3 - 4 4 - 5; 5 - 6: 

1 1 1 

4.3 3.8 2.0 

1:4.3 1:'3.8 1: 2.0 

0.232 0.263 0~500 

THING~IDED (Nega.tiveValence) 

0.75 

0.50 

0.25 

3 
STEP No. 6 

2 
5 

THING~~SIRED (Positive Valence) 

I' 
4 

o 
3 2 1 o 

Note:' Step (0-1) ..... 
\Va.s entirely \Vi thin 
Confidence Limits 
(dx/dy = 0.526) 

Nea.r Distance to va.lence Far 

FIG'. (127 ) THE GHADIEHTS OF AVOIDANCE DETOUR (TWCL). (F.3) 
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0.2 

_f 
1 

Subj ect 01.2) 
Obsta,cle~ TNCR 

STEP No. 

2 

']: 
95% 
C.L. 

3 4 

2.8 

5 6 7 

Data.: APPENDIX'(TABLE 81) 
Dia.gram: RESULTS (FIG.91) 

~-

f 14.5 
11.7 

8.0 

THINGS AVOIDED TEINGS DESIR2:D 
1:-2 2-3 3-4 4-5 5-6 6-7 

Appro8,ch component 

Avoida,nce cor.lponent 

GRADlBNT (dy/dx) 

11] 1: 1 ] 

7.4' 6.5 2.8 3.7 1:.2 4.0 

1 ::7 • 4 1: 6.5 1 ::2.8 1:'3.7 1: 1. 2 1: 4.0 

dx/ay (rate of increa,se 
in approach) 0.135' 0.153 0.357 0.270 0.833 0.250 

RATE 
OF 5 . 

INCREP:SE 

IW 4 

APPROACH' 
3 

2 

1 

• NOTE: THE CHANGE IN 
.. ~ SCALE l!'ROT;! PRECEDING 

\ DIAGRAIIS. 
• 

\ 

(dx/dy Step (0-1) = 5) 

THINGS AVOIDED (Nega,t~:'~;~':'~ce) 
\ • • • • • • • 

\. THINGS D!,;SIRED (Positive Va,lel1ce) 
• • • -' 

---
~ .. 

*---..--~-.\-\ "':-:::"'~,--~-...--,~ 
Near 3 

STEP No. 7 
2 
6 

1 
5 

o 
4 3 2 1 

Far 
o 

FIG.( 128) THE GRADI1mTS OF AVOIDANCE DETOUR (TWCR). (J.1.2) 
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For eX(1mple, Principle (1) st(1,ted tha,t "the closer 

the g08,1 the stronger the tendency of the S. to 8,ppro8,ch"; 

in the illustra,tions the "go8.1" is expressed 8.S "things 

desired" and eqy_(1ted with the end of the p8.ss8.gew8.Y. Move

ment tows.rds the goal commences s,t the major point of in

flexion of the detour configur8.tion 8nd in e8,ch example 

this point is coincident with the obst8,cle position. (This 

is not 8.1W8.yS the' C8,se with detours not a.nalysed). With re

ga.rd to Principle (1), FIGS. (126 & 127) show a steepening 

gra.dient, i.e. a stronger tendency to a.pprof).ch, a.s the S. 

made her fins,l step. 

Principle (2) stated that "the closer the p18,ce s,void

ed the stronger the tendency of the S. to go a.w8.y from i tit. 

In the illustra.tions, the place avoided is expressed.as 

"things avoided'" and equa.ted with the obstacle position. 

FIGS. (126 &: 128) record s, steeper gr8dient in the fina.l. step 

than occurred in the penul tima.te step. 

Principle (3) cla,imed tha.t "the strength of avoidance 

increl3,ses more rapidly with nea.mess tha.n does the strength 

of appro8.ch, i. e. the a.voids.nce grf).dient is steeper tha,n 

the Etppro(1,ch gra,dient." In all ca,ses, the examples ShOVl 

the a.voidance grs.dient to rise more r8.pidly. 

Principle (4) was ths.t " the strength of the tendency 

to approa.ch or avoid v8,ries with the strength of the drive 

motivf).ting them. An incre8.se or decref).se in drive can r8.ise 

or lower the corresponding grf).dient". FIG. (128) suggests 

how this might occur by the steepness: of the ini tia.l r(1,te 

of !'I,voidal1ce, 8.1-though, of course,. there. is no evidence 

presentecl f).S to whether the occurrence ws,s bec:;\use of f)n 

incres.se in drive. 



4. 3 EXPERHmNT 

CONOWSION. 

Consider8tions I'Ihic h led to formulation of hypothesis. 

·This enquiry began by questioning the qual-

ity of predictions about human sp8.ce needs. It held 

-that predictions based on· human body sizes took ina.dequa.te 

_ ... __ ,!:cG.QJJl1.t_o.:Lollr-.-emotionaJ.:cneeds for sp8.ce; a.nd it suggest..;. 

ed that it might be possible to measure the dimensions of 

. _emotional spa.ce if its bounda.ries were considered a.s 8. 

device o:f self-protection. The Sa.fe Distance was proposed 

as a. sui ta.bl e mea. sure. 

In discussion of the Safe Dist1'lllce attention was 

··-dre.wnto-pertinent investigations in related fields. 

1). In particular, it V'8S remarked how the Safe Distance 

was similar to the concept of sn anima.l' s Flis;ht Dist

ance which ha.d been found to have remarks.ble consta.ncy. 

2). At the same time, hlL'llan subjective space needs could 

also be considered in terms of ·I;he sp8.ce annexed into 

the body-image. In the 1atter area, investigations had 

suggested that the bouno_s.ries of the body-ima.ge were pri

marily shaped by ego-involving social contacts ra.ther than 

by ::my structuring process occurring from confronta.tion 

with non-social events. 

3). Discussion then progressed to the conjecture surround

ing risk-ts.king in conditions of subjective uncerta.inty. 
-----·--1[e:rer-enCe--iV8.S-m8deto. the difficulties which had hampered 

the understanding of the nature of risk-taking, Bnd a. re

cent hypothesis was reported which ha.d fra.med the view 

tha.t an indi vidua.l' s maximum risk-ta.king level is possibly 

constant in compar8.ble situ8.tions although it could be ex

pected to V!-.ry from one kind of si tua.tion. to 8nother. 

Arising from the conceptua.l difficulties alluded 

to, B.ttention wa.s then turned to the possi bili ty of inves

tigating risk-ts.king in terms of the theoreticsl fremeVlork 

of field theory. .r 
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The concept from field theory that objects a.cquire 

valence, i.e. power to. a.ttract or to repel, which could 

be differentis.ted from their subjective worth, i. e. util

i ty, fitted the view tha.t many humsn s.ctions involving 

... _...safe -D.istance judgements a.re taken without reference to:' 

their utility. 

4). Elaboration of the idea of valence then led to discus-

sion of a.pproach and avoidance gra.dients which connect

ed valence to the fa.ctor of subjective uncert::l.inty. Devel
oping from this, the possibility was mooted tha.t we struct

ure space a.round valent events in terms of stratified con
tours of negatiy',3 or positive valence a.s the case ma.y be, 

. Bnd that such Cuntours necessa.l·ily acqu.ire the properties 

of gradients associs.ted in the insta.nce of feared objects, 

with levels of risk. 

~he thesis WB.S conc erned with human response to in

animate objects having recognised ha.rmful potential, snd 

for that reB.son the experiment \';as not framed to investiga.te 

the more genera.l human tsr:d torial claims which ",rise dur

ing interpersonal confrontation Bnd. which involve the 

spatial concepts of Personal Space and Individual Distance • 

... ____ ttElyertheleElEl,. should we in fact structure' our subjective 
space in the msnner des'cribed in our dealings vvi th obj ects, 

it would seem likely tha.t the sa.me process would come into 

operation in our dealings y/i th other people. Should this 
be so, the Safe Distance cou:td well identify the bounda.r

ies of that private "bubble" of sps.ce by which we are sup

posed to surround ourselves from other people. 

The physicc1.1 dimensions of the Safe Distance were giv

en definition. The Ss.fe Distance refers to the outer bound-

_' .'8.ry .of the emotionally charged zone we a.re prompted to 

maintain between ourselves and what we fEl.ar, whereas its 

inner boUndary - the minimum physic~.l sp~.ce requirement 

was termed the Locomotion Envelope •. The latter was not' 

determined in the experiment because it wa.s merely a con

ceptu8.lbenchmark which should pra.ctica.l needs require 
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could be ascertained more reD.dily during dynamic activi t
ies than the boundaries of the body-image. 

The essential issue common to the enumera.ted items 
above is the matter of constancy in behaviour. The hypothes

is was formed that humons.voidance detours a.round obtrusive 

objects would assume cha.rs.cteristic p8.tterns rel8.ted to the 

characteristics of the obsta.cle and to the circumstances of 

its presentation. 

Achievements of the exoeriment. 

What evidence wa.s obtained 

tha.t body bulk is not the prime determinant of human spe.ce 

needs? And to what extent did the experiment confirm the 

discoveries and propositions advanced in other fields (items 

1-4). and below? 

Firstly, by the evidence of the detours in response 
to NARROW obstacles it was seen that the (purportive) caut
ion of fema.le S. (F.3) ha.d more bearing on her avoidance be

haviour than could be sensibly accorded to her slim build. 
More striking is the mea.sure of simi1a.ri ty obtaining bet,,·eell 

the respective a.ggregated male 8.1'10. female performances. If' 

body bulk ha.d been the prime determinant crf their detour 
movements, one might have supposed tha.t the different phys

ique of males would have bia.sed their performance more in 

the direction of their greater stature (avera.ge 5.0 in.) and 

grea.ter stride length (a.vera.ge 3.5 in.). 

As regards items (1-4), the constancies of the avoid
a.nee detours in response to WIDE obsta.cles gives weight to 
the view that Man may possess a. self-warning system which 

pa.ra.llels the Flight Distance mecha.nism attested by the be

haviour of certain animal and bird species. 

The comme.lCement of a detour movement predica.ted the 

existence of a. Se.fe Distance judgement. But since it ha.s 

been advanced in tilis thesis that the Safe Distance is a 

protective 8hi81d surrounding the body-ima.ge, the experiment 

did not test the ma.tter of whether the body-i!n8.e;e bounda.ry 

is importantly structured by persona,l confronts.tion with 
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events not involving other people. Yet the influence of 

those events upon the structure of the body-im8,ge boundary 
must occur after the Safe Distance has been bros,ched, 8nd 
perhaps for tha,t reason they cl,cquire euhs,nced relative im-

-"llUrt8,nce. --put' 8.n.other W8,y, it is implied tha.t we do not 

willingly allow such confrontations to occur as might cause 

serious revision of our body-image boundaries, but should 

they occur their effect is possibly a.t least as important 

as any compEl,rable structuring of the body-imElge boundB,ry 

arising from our significElnt encol,inters with other people. 

Turning to Cohen's (1970) hypothesis, that individ

, ua.ls possibly exhibit a constant risk-taking level! in com---,-_._----- -- ,---- ". -

parEl,ble situaticns, it is considered that the data prov-
ide (proof.,· At the least, they provide evidence that 

emotiona,l space needs appear to remain stable in the short

term in closely sequer..tia,l compEl,ra,ble si tua,tions. Of course, 
implicit in the situation were restrictions upon the nat-

ure of the response that Ss. were a,llowed to make. It is 
a,lmost certain that ha,d S!'l. been allowed either "to run or 
walk down the passagews,y a,s the mood took them their Safe 
Distance jUdgemcnts would ha,ve been correspondingly a,ffected. 
Comparable si'tuEl,tions therefore posit compEl,ra,ble a,vailabil-

._------- .. 

ity of response options. 

-Situations were described in Sect.(1.1.9) where 

human a,voidance behaviour could be considered as automatic 
'----------as'-di:sti:n:ct--from'behaviour governed by the weighing of pros 

and consassocia,ted with the resolution of indifference 

preference ma,ps. It could be maintained that the experiment 

provided circumstances conducive to an automs,tic response 

of avoidance, and ths,t as a result data. ha.s been made a.vail

able which E\,llows the ca.lcula,tion of the effects of sub

jective uncerts,inty uninfluenced by considerations of util
ity. !.Iathematici8ns interested in decision theory maywel

come such da,ta. 

Confirm::J.tiol1 ths,t, m8,thematicians 8,re interested 

in the boundary cha,nges of' humsn beha,viourwas supplied in 
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a public lecture given by Professor E.C.Zeem8n of Wa.rwick 

Universi ty in November 1971. Zeeman ha.s developed wha.t he 

ha.s termed "catastrophe theory" to frame in m8.thematica.I 

description' beh8.vioural changes which 8.ccompflny emotionaJ! 

.. __ c.h.anges. ..In .. anaccount of his lecture (2e~ it wa.s stated' 

th8.t:: 
_. __ .-.-CeLt8.s.tro.phe .. theory C8n be expla.ined by fan ex

ample), s. dog whose mood is graduF.l.lly chs.nging 
from r8.ge to fear or fea.r to rs.ge. 

When you study how this 8.ffects the dog's be
haviour in either fleeing or a.tta.cking you 
simila.rly find this rem8.rkable fa.ct - though 
the changes in the dog's mood have been gra.dual 
there is a sudden ca.tastrophic chsnge in his 
behav::'our. 

As his r8.ge incres.ses, one second he is still 
retreating - suddenly he leaps tO,the attack. 

·-··Or if he get3 afraid during his aU8.ck he a.ll. 
at once changes to retreat • 

• • • • • • • • every time you h8.ve two conflic ting 
factors •••• influencing behe.viour •••• every' 
single gra.ph· (of tht1.t behaviour pattern) ha.s 
the S8.me basic shape. . 

Zeeme.n's allusic::J. to Flight Distanc.e ns.rdl:y needs to be em

phasised. His other examples were accounts of inter-per

sonal conflicts. For interest, his graph is shol'm below. 

Its major cha.re.cteristic is the fold in the surf8.ce. 

BnlAViCUR 
A 
~ FLIGHT 

The particular diagra.m above relates to the approach e.nd 
avoidance components of 8.ggression, whereas the experiment 

\V8.S concerned \Vi th whether the mac;nitude of 8.ppr08.ch and 

a.voidance components could be re18.ted to subjective levels 
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of risk, and whether these, in turn, constitute psycholog
ical gradients of approach and avoidance. A comprehensive 

analysis of the detour data. was not attempted, but the min

ute random sample examined in Sect.(4.0) provided strong 
and favoura.ble indications. The unsampled d8ta would seem 
likely to yield further affirmation in view of the recorded 

consistency in S.performance. 

The balance of achievement. 
The work a.s a whole is devel

oped in two parts. The first part, Sect. (0.0-3.0), exa.mines 

the compatibility of various ideas relating to the experi
ence of subjective spa.ce, with the purpose of unifying them 

within some consistent conceptual framework. It presents 
the view that the dimensions of emotional spa.ce are propa.
gated by our wish for self-protection, and that the wish is 

manifest in the experience of gra.ded va.lues of approachabil
ity we assign both to ourselves and what is not-self. The 
supporting commentary is largely introspective in the deriv

ation of its evidence, and whilst this a.ssisted the clarif
ication of concepts towards the formulation of an hypothesis,. 
had the a.rgument remained inductive its defence would be 

. metaphysica.l. 

For the latter reason, it became necessary to submit 
the shadowy substance of theory to the crucible of deductive 

discovery.. The hypothesis was promoted that constancy,ob
taining in human detour behaviour was evidence of a prevail

ing boundary condition in an individual's experience of sub-
j ective spa.ce. Tests revealed tha.t Ss. sdjusted their detour 

movements in a way consistent with experien.ce of such a 

boundary condition, although one can only suppose that the 
genera.ting circumstance was one of self-protection. Whether 
S,s. experienced mental gradients of risk in the course of ·the 

tests must also remain specula.tive, despite the demonstr8ted 

possibili ty of its conceptua.l representation. Proof of con

sta.ncy relies upon the terms of specified criteria (P. 328) • 
Its mea.sure applied to associa.ted male and female performances 
(FIGS.121-124), belies belief that body size and sexual: dif
ferences are predominant influences on the scale of adult 
human spa,ce needs. 
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The evidence disclosed by the experimental situation 
has, instead, revealed security patterns of avoidance behav-• 
iour common· to the sexes and independent of the body size of 
individuals. This information could a.dvocate a new basis of 
prediction for human spa.ce needs; it directs the future ac
cumula.tion of data whereby objects of particular location 
a.nd configuration with respect to the observer, might be as
sociated with expected movement patterns of avoidance. 

i 




