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NOTES AND REFERENCES, PAGE 1 

.("0 • .0) INTRODUCTION 

lOne of the m8jor difficulties in estim8.ting human 
sp8.ce requirements is th8.t me8.surements must be t8.ken 
in three dimensions of subjects in movement. Sta.nd-
8.rd procedures of micro-motion study as originated 
by the Gilbreths are i11ustr8.ted. in: 

Bames,R.LI.(1963) motion Dnd time study, 5th edition, 
New York: John Wi1ey & Sons. 

A represent8.tive selection of more speci8.1ised pro
cedures: 

Ag8n, T. ,et al., (1965) A method of meD.suring postur8.1 
attitudes. 'Ergonomics, 8: 207-221. 

Ch8.ffee,J.W.(1961) Anthropometric photogr8mmetry 8.S 
applied to esca.pe c8.psule design. Hum8n F8.ctors,vol.3, 
no.l. March. (TV procedure). 

He+.zberg,H. T.B. , et al., (1957) Stereophotogr8mmetry 
as 8U Dnthropometric tool. PhotOgr8mm.Bnq;ng. vo1.23, 
no.5. December. 

Row18nd,G.E. and C.!Il.Kulp (1960) A method of m8.king 
dimensional me8.surements of complex motions. R & C 
Reuort' no.60-2-2. Contr8.ct NONR-2856(00) ,Engineering 
Psychology Br,mch, Office of N8.val Rese8.rch, Dep8.rt
mcmt of the Navy. 1V8.shington,D.C. 

Gav8u,J .1\. et 81., (1952) Photography: 8n 8uthropometric 
tool. Amer.J .Fhys.Anthrou. vol-10, no.3. 

A method of me8.suring the 8.pp3.rent depth of 8. figure 
which would seem to hi\ve interesting possibilities: 

Gregory,R.L.(1966)'Tr8ditional theories of the illus
ions'. In: B.r.r.Foss (ed.). New horizons in usycholog. 
H8.rmondsworth: Penguin Books. 

Also described in: 

Gregory, R. L. (1966) Eye 8nd br8in: the usychologY of 
seeing. London: W~idenfeld & Nicolson. p.l59. 

Bi bliogra.phies: 

Hansen, R.8nd D. Y .Comog (1958) Annot8.ted bibliogr8!lhy 
of applied physical 8uthropology in huni8n engineering. 
USAF,WADD,Technic8.1 Report 60-19, Ja.nuary 1960. 

W8.rren Surings JJ8boratory. Body sizes in motion or 
unusual positions, Annota.ted Bibliography 1958-65. 

P8.tents: 

Na.d1er,G.8.nd J • Goldman: APP8r8.tus for determining 
velocity of hum8n body members. U.S.P8tent 2,914,730. 
November 24th, 1959. 
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(0.0) INTRODUCTION: 
Also described in: 
Nadler,G.(1963) The me8surement of three-dimensional 
hurn8n motions. In: E.Bennett et.8.l.,(eds.). Huma.n 
factors in technolofil. New York: McGraw-Hill.pp.596-
612. 

Nota.tional techniques: 
The use of "Therbligs" as devised by the Gilbreths to . 
. record work performance is described in: 
Barnes,R.M.(1963) Motion and time study, 5th. edition. 
New York: John Wiley & Sons. 
A system for recording human movements during inter
personal relationships has been proposed by: 
Ha.ll,E.T., (1963) A system for the notation of proxemic 
beha.vior. American Anthropologist. 65:1003-1026. 

S'ystems for recording dance movements ca.n be found in: 
Causley,M8.rgaret (1967) An introduction to Benesch 
movement notation. London: l\18.X Parrish. 
Laba.n, R. (1956) Principles of da.nce and movement notat
~. London: M8.cdonald & Evans. . 
Dunlop,Va.lerie Preston, (1967) Readers in kinetogra.phy 

Labsn, 4 parts. London: Macdonald & Evans. (25 pp.7 
part). 

2 Actui'l.l use is inferred from such design guide public8.t
ions·a.s: 

Bouwcentrum. Houses - Studies of elements. Functional 
principles in housing. A.12.1. Rotterdam: Bouwcentrum. 
(In Dutch and English). 1957. 
Ministry of Housing & Loc8.1 Government. Space in the 
home •. Design Bulletin 6. HMSO. 1963-:-

3 One procedure requires the recording and comparison 
of the electrical potential produced by muscles when 
they contra.ct. 
Murrell has written:: 
" ••• Intheory the greater the activity of a. muscle the 

. greater will be the potential. Thus it is argued that
a movement which displays greater activity may be less 
satisfactory than,one which displays less, provided 
both achieve the "same end. It is also thought that a 
fatigued muscle will show greater activity than one 
which is not. There are some difficulties in the way of 
this simple interpretation •••••• " 
murrell,K.F.H. (1965) Ergonomics.' London: Chapman & Hall. 
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NOTES AND REFERENCES, PAGE 2,5 

(0.0) INTRODUCTION 
4 ~ones,J.C.(1963) The method of fitting trials.Archi

tect's JOUI'.l1s.J!. Information Sheet 1186. 13th February. 

Robins,W.J. lIIinimum standards for circulation spaces 
between walls, tables and chairs established by photo
gra.phy of body movements. M.Sc. ,Dissertation. Univ:er
si ty of Ma.nchester.1966. 

5 Fisher and Cleveland dichotomise "barrier response" 
to body-image boundary penetration into the qualitat
ive categories of "high-barrier" and "low-barrier". 
Note;: The "barrier score" obtained by a' subject is 
derived by a special· way of interpreting his response 
to Rorschach or Holtman ink-blot stimuli. 
Fisher,S.and S • .E.Cleveland(1968) Body-ima.fje and person
ality. 2nd. edition. New York: Dover Publications. 

6 " ••• wha tever degree of stability characterises risk
ts.king must be measured on a psychological scale'. There 
can be no ground, for example, for gratuitously assum
ing that the GSR (ga.lvanic skin response) measures 
risk-taking without any demonstrable correlation be- . 
tween GSR and risk as defined subjectively (Taylor,D.H. 
1964. Drivers , galvanic skin response and the risk of 
accident. Ergonomics, 7:: 439-451)." 
Cohen,J.and I.Christensen (1970) Information and choice. 
Edinburgh: Oliver and Boyd.p.l05. 

7 It seems true, as Morris implied, that we are prepared 
to surrender some measure of personal safety to obtain 
stimUlation by exploratory activity: 

"When a ma.n is reaching retiring age he often dreams 
of sitting quietly in the sun •••• If he manages to 
fulfil his sun-sit dream, one thing is certain: he 
will not lengthen his life, he will shorten it. 
The reason is simple - he will have given up the. 
Stimulus Struggle •••• The object of the struggle 
is to obtain the optimum amount of stimulation 
from the environment. This does not mean the max
imum amount. It is possible to be over-stimulated 
as well a.s under-stimulated •••• " 
Morris,D.(1968) The human zoo.London:Cape.p.182. 

Thus we can give up the "Stimulus Struggle" and yet 
retain the desire for personal safety. 

Robert Ardreysuggests that the desire for stimulation 
is stronger than the desire for security, and that hav
ing found security I"/e cannot wait to throw it away:: 
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(0.0) INTRODUCTION 
"There are· three innate needs which demand sat
isfaction. The first is identity, the opposite 
of anonymity, and it is highest. The second 
is stimulation, the. opposite of boredom. The 
lowest is security, the opposite of anxiety • 
•••••• Achievement of security and release. from 
anxiety presents us with boredom ••••••• We are' 
pressed a.s in a vise between the achievement 
of security and the denials of anonymi ty·-.. No 
way presents itself but stimulation." 
Ardrey,R.(1970) The social contract.London:· 
Collins. pp.289-90. 

Underlying Ardrey' s view of ma.n' s urban sta:te is the 
assumption that most of us have achieved security;. 
but Jane Jacobs would seem to hold a more realistim 
outloolc as to the priori ties of our emotional needs 
in the great cities of the built environment: 

"To anyone person, strangers are far.more com
mon in big cities than acquaintances. More com
mon not just in pla.ces of public assembly, but 
more common at a man's own doorstep. Even resi
dents who live near each other are strangers, 
and must be, because of the sheer numbers of 
people in small geographical compass. The bed
rock attribute of a successful citl district 
is that ap-erSoii-iiiUSi feel personally ss.fe and 
secure on the street amon~ a.ll those strangers. 
He must not feel automa.tically mens.ced by them. 
A city districx that fails in this respect also 
does badly in other ways and lays'up for it
self, and for its city at large, mountain on 
mountain of trouble". 
Jacobs,J.(196l) The dea.th and life of grea.t 
American cities. New York:' Random House. p.30. 
(Emphasis added) 

Jacoba' value orientation towards safety as the ba.sis 
for particular spatial arrangements involving housing 
type, density, etc., is discussed by: 
Michelson,W.(1970) Man and his urban environment.Read
ing, Massachusetts:' Adaison-wesley. pp .139-141. 

8 Cohen and Christensen distinguish between psychological 
probability and ma.thematical probs.bili ty: . 

"The task of the psychology of decision-taking 
•••• is to study the subjective elements that 
enter into decision-making partly for their in
trinsic interest and partly because only when 
their nature is understood will it be possible 
to improve and control them, and remove, or at 
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(0.0) INTRODUCTION 

least be on gua.rd a.gainst, their erratic features 
.••••••• Decision theory, by contrast, is a. rigor
ous ma.thematical discipline. Its exponents seek 
methods of reaching an optimal decision policy, 
programme, or a sequence of these, given a cri
terion. Their aim is to eliminate human fallib
ility and other subjective elements for the . 
decision-making process." . 

Cohen,J.and I.Christensen (1970) op.cit.,p.64. 

"Flight Distance'" (the' outer boundaTy of "Cri ticaJl. 
Distance") are terms Hediger ga.ve to the space an 
animal consciously ma.intains between itself and feared 
members of another species. 
In mee.tings between members of the same species, an· 
animal will mainta.in its "Individual Distance", i.e. 
a space a.round it, if the species is "non-conta.ct". 
"Non-contact"denotes that species members avoid a.l]' 
physical contact except for breeding and weaning. 
"Contact" and "non-conta.ct" species behaviour is not 
correlate with gregariousness and solit.ary habits. 
For example, starlings are gregarious birds but they 
cannot stand physical conta.ct with their own kind; 
whereas sea.ls are a.lso 'gregarious and seem to enjoy 
such physica:l contact.' 
The social force implied by gregariousness amongst 
animals has been termed "social tendency" ("sociaI 
l'listance" by Hediger:: but see notes to sect.2.5.4). 
But there does not appea.r to be any accepted term in 
discussion of animal and human beha.viour to label the 
force which repels mankind and anima.ls from confront
ation with the stranger (except perhaps "negative 
valence" from Lewinian theory). 
Ardrey has published attention to the fa.ct: " ••• for 
the opposite a.nd probably more powerful social force, 
the rejection of strangers, I can find no term in the 
litera.ture ... I shall refer to the social rejection of 
strangers a.s a.nimal xenophobia". He notes that: " ••• 
except for a few monographs •••• xenophobia has been 
little written about". Ardrey,R.(1970)op.cit. ,p. 236. 
The human equiva.lent of "Individual Dist.ance" has 
been subsumed in the term "Personal Space"; but since 
"contact" a.s well] as l!non-contact" type people all 
have "persona.l spa.ce" the terms "personal space" and 
"individual distance" are not rea.lly interchangeable. 
Moreover, it can be argued that whereas the solitary 
individual can have "personal spa.ce" he cannot possess 
"individual distance" in his solitary state since this 
can only be expressed spatially in relation to another 
person. 
Hediger,H.p.(1950) Wild animals in ca.ptivity.London: 
Butterworth. 



377 
NOTES AND REFERENCES, PAGE 7,8 

(0.0) INTRODUCTION 

10 Fisher and Cleveland state: 
"The Wi tkin type of task has no appa.rent inter
personal implications and would probably have no 
consistent 'ego-involving significance to a great 
many subjects (of Wi tkin). Does this not ra.ise 
the possibility that the Barrier score is related 
to self-steering behavior oilly in so far as that 
behavior occurs in a socia.lized ego-involving 
context that has to do with relating to people? 
Fisher,S.and S.E.Cleveland (1968) op.cit.,p.150. 

11· Sommer has \vritten: 
"It is common under certain conditions for one 
person to react to another as an object or part 
of the background. Examples would be the hospit
al nurses who discuss a patient's condition at 
his bedside •••• the negro maid in the white home 
who serves dinner while the husband and wife dis
cuss the race problem •••• the janitor who enters 
an office without knocking to empty wastebaskets 

.•••• and subway riders who ••• prefer to trea~ 
others (so)." 
Sommer.R.(1969) Persona.l spa.ce. Englewood Cliffs, 
New Jersey: PrentJ..ce Hall. p.37. 
Perhaps our observance of socia.l norms is not 
entirely separable from some considera.tion of 
our personal safety? . It is foolish to be rude 
to those in a position to do us harm. 

12 Cohen,J. (1968) "Lia.bili ty to' accidents". In:: Cohen,J. 
and B.Preston: Causes and prevention of road accid
ents. Part 1. London: Faber. p.81 
Cohen,J.and I.Christensen (1970) op.cit.,p.106. 
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( 1. 0 ) SURVEY 

(l.l)THEORY AND SPECULATION 

(l.1.l)What is usually implied by a "sa.fe distance". 

13 "The holding of ground that yields the means of sub
sistenceis the simplest and most primitive form of 
property ••••• Among the higher animals and especia.lly 
in some of the birds and mamma.ls •••• forms of tenure 
have developed where the relationship between 'pos
sessions' and 'resources' is much less direct and 
more symbolical ••••••••••• There is generally also a' 
equa.lly important kind of possession, not 'rea~ est
ate' at all, but instead abstract and intangible: 
this is the status of the individual in the social: 
hierarchy which is very closely and often inextricably 
bound with the first kind." . 

I'lynne-Edwards, V.C. (1962) Animal dispersion in rela.t
ion to social beha.viour. Edinburgh:Oliver& Boyd.p.190. 

(1.1.2)The safe dista.nce as an expression of territoria.lity. 

14 "An ancient custom, the beating of the bounds, becomes 
a modern charity fund-raiser in Rugby on Sunday, July 5. 
That day, men, women and youngsters will be on a. spon
sored walk of nearly 20 miles along lanes and foot-
paths close to the borough boundary •••• " . . 

"Beating the bounds", Coventry Evening Telegra.ph, 20/6/70. 

15 But not what Hediger terms an anima.l's "social! dist
a.nce" which he defines as " ••• the maximum distance 
tha.t individuals of one society will move from one 
another". 
Hediger,H.P.(1962) The evolution of territorial behav
iour. In: S. L.Washburn (ed.) Socia .. l life of early man. 
London: ldethuen. p.54. 

Hediger on "Individual Distance": 

"(Some species) not only tolera.te close physical con
tact with their fellows during rest •••• but even delib
erately seek such contact (wild boar, many primates, 
rodents, parrots, titmice, weaver-birds, cat-fis~ etc.) 
These conta.ct species ha.ve no indi vidua.l distance ••••• 
Individual distance exists in animals of the distance 
type (many rumina.nts, flamingoes, doves, sea,gulls, 

·la.ughing gulls, sta.rlings, swallows, pike etc.,). The 
representatives of these species only a,l]ow others to 
approach up to their individual distance. They do not 

. tolerate physical contact, apart from reproduction". 

Hedi~er,H.P.(1950) Wild animals in captivity. London: 
Buttenvorth. p.lll. 
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Sommer has explained why it is useful to make a 
distinction between the protection of space by ani
mals and by humans: 

"Individua.l distance may be outside the a.rea of 
personal space - conversation between (the occu
pants of) two chairs across a room exceeds the . 
boundaries of personal spa.ce, or individual dist
may be less than the boundaries of personal space 
........ If there is only one individual present, 
there is infinite individual distance, which is 
why it is useful to maintain a concept of person
a.l space, which has a.lso been described as a' 
portable territory, since the individual carries 
it with him wherever he goes a.l though it disap
pea.rs under certain conditions, such as crowding". 
(Sommer's emphasis). 
Sommer,R.(l969) Personal space. Englewood Cliffs, 
New Jersey: Prentice Hall. p.27. 

Lorenz says of "Individual Distance": 
"We may conceive the space, whose radius is rep
resented by the ~ndividual dista.nce, as a very 
sma.ll mova.ble territory, since the behavioural 

. mechanisms ensuring its maintenance are funda
mentally the same as those which effect the demar
cation of territory". 
·Lorenz,K.Z.(1966) On a.ggression. London:Methuen.p125. 

(1.1.3)The literature of territory. 

16 

17 

Haggett describes the main theoretical: models of 
locationa.l structure as proposed by geographers 
Thtinen, Christaller, a.nd LSsch; by sociologist 
Max Weber; ~d by economists Isard, Garrison, 
Berry, and Hagerstrand. 
Haggett,P. (1965) Loca.tiona.l a.na.lysis in human 
geography. London:; Edward Arnold. 

Studies in hospitals, asylums, and prisons: 
Sommer describes the beha.viour of schizophrenic 
patients (1959). Other studies of institutional 
behaviour are cited in Sommer (1969) op.cit., 
Sommer,R.(1959) Studies in personal space. Socio~ 
metry.22:247-260. 

OSlliond,H.(1966) Some psychiatric aspects of design. 
In: L.B.Holland (ed.) Who designs America? Garden. 
City, New York: Doubleda.y. pp.28l-318. 
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An account of experiments to determine the personal 
space of crimina.ls a.t the U.S.Center for Federal 
Prisoners in Springfield,Mo., was given in Time Mag
a.zine,(6 June 1969). 
Violent subjects would not allow the experimenter, 
A.F.Kinzel, to appro8.ch nearer than three feet,ivhere
as more tractable prisoners could be approached half 
that distance. Personal! spa.ce for non-violent pris
oners was found to be nearly cylindrical, but tha.t 
for men with records for violence bulged at the rear 
- an approach they regarded as very menacing. 

Cross~culturall studies in the social organisation 
of spa.ce: 
Hall,E.T. (1959) 'The silent langua.ge, Garden City, 
New York: Doubleday. 
Hall,E.T.(1969) The hidden dimension. London: The 
Bodley Head._ New York: Doub1eday (1966). 

Studies in pubs, dormitories, and libraries are re
ferred in Sommer (1969) op.cit., 
G'eriatric studies: 
Lipman,A.(1967) Chairs as territory. New Society. 
April. 

Broa.dbent,D.E. (1964) Beha,viour. London: Uethuen.Ch.l. 
London: Eyre & Spottiswoode (1961). 

(JJ.1.4)The ecologY of the safe distance. 

21 "Man has innumerable ways of adaptively ritualising 
his beha.viour, many of them analogous, if not homo
logous, to those found in a.nimals". 
Foreword by Sir Julian Huxley. In: K~Z.Lorenz (1966) 
On aggression. op.cit., p.viii. 

"The likelihood that the motivational control of ter-
; ri torial behaviour in man is at a different level 

from that of fishes a.nd birds suggests that human 
resemblance to the lower animals might be largely 
through analogy rather than homology".(Emphasis added) 

Crook,J~H.(196B') The nature of territorial aggress
ion. In: U.F.A.Montagu (ed.) Man and aggression. 
Oxford University Press. p.172. 

"One should not assume an animal to ha,ve a higher 
psychical faculty than the simplest possible to ex
plain its behaviour" (Lloyd Morgan's canon). Quoted 
by Broadbent (1964) op.cit., p.22. 
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(1.1.4) 
, 22 Nice,Margaret M. (1941) The role of territory in 

bird life.American Midland Naturalist. 26:441-487. 

Hindo,R.A.(1956) The biological 'significance of the 
territories in birds. Ibis. 96::340-369. 

Tinbergen,N.(1957) The functions of territory. 
Bird Study 4:14-27. 

Lack,D.(1966) Population studies of birds. Oxford 
University Press. 

Carponter,C.R.(1958) Territoriality. In: A.Roe and 
G.G.Simpson (eds.) Behaviour and evolution. New 
Haven: Yale University Press. pp.224-250. 

2'21 Lorenz ,K. z. (1966) On a.ggression. London:' Methuen. 
Published (1963) Das Sogenannte B8se. Vienna. 

Ardrey,R.(1967) The territorial imperative.London: 
Collins. ' 

Storr,A.(1968) Human aggression. London: AlIen Lane, 
The Penguin Press. 

24 Monta.gu,M.F.A.(ed.)(1968) man and a.ggression.Oxford 
University Press. 

Lewis,J.and B.Towers (1969) Naked'ape or homo sa,pi
~? London: The Garnstone Press. 

25 Davy,John. "Exploring human nature". Article in 
The Observer Review, 20 April,1969. 

26 Hinde,R.A. (1962) The relevance of a.nimal studies to 
human neurotic disorders. In: D.Richter, J.M.Tanner, 
Lord Taylor,an~O.L.Zangwill (eds.) Aspects of psy
chiatric resea.rch. Oxford University Press. 

27 Sommer,R.(1959) op.cit., 
Sommer,R.(1969) op.cit.,p.70, wrote: 

"The most extreme form of withdrawal from other 
,people is manifested by sohizophrenic individuals 
who a.re fearfuJ2 of being hurt in social inter
course. Our studies (in 1959) have shown tha.t 
they not only remain too' far from others. but on 
occa.sion come to (I) close." 
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('1.1.4) 
28 Anthony Storr rema.rked: 

29 

30 

"Psychopaths remain alarmingly unafraid both of 
their own and of other's hostility. They common
ly exhibit an unusua~ disregard for danger, 
whether this be a threat from other persons or 
else from situations upon which the average man 
looks with a.pprehension. Some of the most in
trepid pilots of aircra.ft during the war were 
psychopaths whose abnormality secured them esteem 
in wa.rtime, but whose ruthlessness and lack of 
inhibi tion ma.de them intolerable to society in 
time of peace. Such men behave as if they were 
omnipotentlY immune from danger; a.nd their cour
age is less impressive than it appea.rs, since it 
is based upon a la.ck of a.pprecia.tion of danger 
rather than upon a stalwart facing of real peril". 
S'torr,A.(1968) op. ci t. ,p.l04.· 
One is reminded of the pa.rody of Kipling: If you 
can keep your head when all around are . losing 
theirs then you don't understand the situation. 

Phobia.s are discussed by: . 
r.ietzner, R. (1961) Lea.rning theory and the therapy of 
neurosis. In: The British Journal of Psychology. 
Monogra.ph Supplement 32-35. 1961-62. Cambridge Uni v
sity Press. 

Lack,D.(1954) The natural! regulation of anima.l num
~. Oxford University press. 

Calhoun,J .B. (1962) Popula.tion density and sociaJi. 
pathol'ogy. Scientific American. 206:139-146. 

31 When the Reverend Thomas Mal thus wrote his "Essay 
on Populati<!}n'" (1798), economic theory held that 
there was a Wage Fund which could not be increased, 
and that any genera,l advance in wages had to be tak
en from the money available for use a.s fresh capital. 
As a result, industry would decline and increa,sed 
competition for fewer job opportunities would de
press wages and living standards. J.Ialthus believed 
that the growth of population would worsen this 
competition as an increasing number of workmen would 
have to share the existing Wage Fund. 
A modern economist, K.E.Boulding,has written:: 

"This is the famous dismal theorem of economics 
that if the only check on the growth of popul
ation is starvation and misery, then no matter 
how favourable the environment or how advanced 
the technology the population wilJi. grow until 
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32 

33 

34 

NOTES AND REFERENCES, PAGE 19,20.21 

it is miserable al:l.d starved. The theorem, in
deed, has a worse corollary which has been 
described as the utterly disma.l theorem. This 
is the proposition that if.the only check on 
the growth of popula.tion is starvation and mis
ery, then any technological improvement will 
have the ultimate effeot of increasing the sum 
01' human misery, a.s it permits a la.rger popul
ation to live in precisely the same s.tato of 
misery and starvation as before the change. 
13oulding,K.E. (1956) The image. Ann Anbor: 
University of Michigan Press. p.117. 

Montagu,M.F.,A.(1968) "The new litany of innate 
depravity". In: Man and aggression. op.cit., p.8. 

, 

Broadbent,D.E.(1964) Behaviour. op.cit., p~48. 

G'eiwi tz has written: "While a.pproach-a.voidance con
flicts were introduced by Lewinprior to Miller's 
work, Miller's concepts are based on ingenious ex
perimental work by Br(mn (1948). See;: 
Geiwitz,P.J .,(1969) Non-Freudian personalit theories. 
Belmont, California.:: Brooks Cole .PublJ.s J.ng Co.p.5 • 
Brown,J.S.(1948) Gra.dients of approach and avoidanceo 

responseSc: and their relation to motivation. Journa.l 
of Comparative and Physiological Psychology.41:450-65. 
Miller,N.E.(1944) Experimenta] studies .in conflict. 
In:: J.McV.Hunt (ed.) Personality and the behavior 
disorders. Vo1.1. New York:: Ronald; Press. 

Discussion of the very detailed issues involved in 
the dynamics of conflict, Le. intra.personal con
flict and not that between persons, is to be found 
in either: 
Vernon,M.D. (1969) Human motivation.C.U.P •. Fp.134,...162. 
Broadbent,D.E.(1964) op.cit., pp.76-98. 

35 Argyle,M.(1967) The psychology of interpersonal be
behaviour. Harmondsworth: Pelican Books. pp.19-20,25. 

36 

37 

Namely that: "Intimacy is a function of:: physical 
proximi ty, eye-contact,. facial expression (smiling), 
topic of conversation .(how persona~) and tone of 
voice (how.I'l3.rin) etc~," 

Vernon,M.D~(1969)·Human motivation. ·op.cit., 

How~rd,I.P.and B.Templeton (1966) Human spatial ori
enta.tion. New York: Wiley & Sons. 
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36 Benham,T.A. ,and J .f.I.Benjamin (1962) Optical obstacle 

detector. Proc. InternatiollC'l Conp:re'ss on Technolo€,¥ 
and Blindness. Hew Yorl{. 

BenhClm,T.A. (1963) Electronic travel a.ids for the 
blind. In: E.Bennett, J.Degan and J.Spiegel (eds.). 
Human fa.ctors in technolop:y. New' York: l:lcGr8w-lIi'11. 

Gibson,R.J.(1963) The Franklin Institute electronic 
ca.ne. In: E,Bennett et a.l.,(eds.) Human fa.ctors in 
technology. op.cit., 

. Kay,L.(1964) An ultra.-sonic sensing probe as a. mob
ility aid for the blind. Ultrasonics. April/June •. 

Rice,C.E.(1967) Human echo perception. Science,155: 
656-664 • 

.3~ La.ma.rck (1744-1829), exp12.ined ChClrles Singer, held 
thCl.t species mainta.in their constancy only so long a.s 
their environment rema.ined unchanged. In accordance 
with Lama.rck's "law of use and disuse" he supposed 
thCl.t chr'Uc;es in environment lea.d to the special dev
elopment of certa.in org2'ns and tha.t such development 
is transmitted to offspring. Sin,ser continues: 

40 

Thus a. deer-like a.nimal, finding nerb2'.ge scanty, 
took to feeding on leaves of tress. It needed a. 
longer neck to reach the leaves. In the course of 
genera.tions during which the poor creatures were 
a.lw2'·Ys straining their necks to reach their food, 
long necks became a.n ever more accentua.ted feat
ure of their ana.tomy. Thus emerged a beast recog
nisable a.s a. gir8.ffe. Conversely, useless orgclUs, 
such as the eyes of 2'.nim2'ls th2't live in da.rkness, 
being unexercised, gr2'du2'.lly become functionless 
and fina.lly disa.ppea.red •••• The gre2't assumption 
is tha.t a.cquired cha.r2'cters a.re inherited ••• but 
it is certain th8t in the sense suggested by 
Lamarck they a.re not. 

Singer,C.(1959) A short history of scientific ideas. 
Oxford University Press. pp.505-b. 

It is popular belief tha.t the blind develop a "sixth 
sense" or an hypersensitivity to the presence of other 
people a.nd to obsta.cles. 
French a.nd American research into this notion conducted 
between 1920-50 is cited by P.A.Zahl (1950~ . 
Amons and his associates, and others, invest'i'gated 
the possibility tha.t the blind developed a tropic 
"fa.cial vision". 
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41 

42 

Zahl,p.A.(ed).(1950) Blindness:modem approf'ches to 
the unseen environment. princeton,N.J.:Princeton 
Universi ty Press. 

Amons,C.H. ,P.Worchel and K.U.Dallenbach (1953) . 
Facial vision: the perception of obstacles out of 
doors' by blindfolded and blindfolded-dea.fened sub
jects. Amer.J.psycho1. 66: 519-553. 

The basis of "facial vision" is distance discrimin
ation ba.sed on the echoes of footsteps and other 
sounds made by the observer himself. According to 
Hochberg (1964), the blind locate obsta.cle surfaces 
in spa.ce by judgement of the' time ta.ken for the sound 
of their own breathing and footsteps to be reflected 
from surrounding surfaces (approximately 1/1000 sec. 
per 6 inches of distance from the. reflecting surfa.ce). 

Hochberg,J.E.(1964) Perception. Englewood Cliffs,N.J. 
Prentice-Hall. p.47. 

Another possible source of spa.tial orientation by the 
blind is through sensing the temperature ch:mges in 
their surroundings. The huma.n skin as "a.n a.lmost per
fect emitter of infrared radia.tion in the spectral 
region beyond 3 microns" is described by Bames. 

Ba.rnes,R.B. (1963) Thermogra.phy of the hume.n body. 
Science.vol.140:870-7. 

Solomon,P. et a.1., (1961) Sensory deuri vation. Ha.rvard 
University Press. 

Schein,E.H. et· a.l., (1961) Coercive persuasion. New 
York: Norton. 

Vemon,J. (1966) Insid.e the black room. Harmondsworth: 
Pelican Books. 

Bibliogra.phy of more than a. thousand titles: 

Vleinstein, S., et a1., (1968) Bibliography of sensory 
and perceptuel deprivation, isolation end rele.ted 
areas. Percept. Motor Skills, 26,1119. 

Thome.s de Quincey, The confessions of an EnB;1ish 
opium eeter. London: Dent. (First published lb21). 

Huxley,A.(1954) The doors of perception. London: 
Ch8ttO & Y/indus; Ha.rmondsworth: PenguJ.n. 
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44 

Critchley (1950) refers to the autobiographic8l 
li ter8ture of drug-t8king, 8nd refers to the p8.pers 
on the effects of h8shish reviewed by W8.lton (1938); 
8nd thE) effects of mescal ha.llucin8.tions reviewed 
by Kluver (1938), Serko (1913), and Knauer & Ma.loney 
(1913). 

Critchley,M.(1950) The body-image in neurology. 
L8ncet, LFebruary 25. p.339. 

Ba.rron and his associa.tes describe the chemic8.l 
structure, 8nd the subjective and physiologic8.l 
effects of consuming peyote, LSD, mesc8.1ine,psilocin 
and psylocybin. . 

Barron,F., U.E.Jarvilc and S.Bunnel (1964) The hallu
cinogenic drugs. Scientific Americ8n. vo1.2lO,4:3-ll. 

Perceptu81 experiments using ha.llucinogenic drugs: 

Liebert, R. S., H~Werner& S. ;Vapner (1958) Studies in 
the effect of lysergic acid diethy18mide (TJSD-25): 
self- and object-size:oerception in schizophrenics 
and norm8.1 adults. APlA. Arch.Neurol.Psychi8.t. 79: 580-4. 

For eX8mple, the worship of Cybele in Phrygi8., a.ncient 
Asia. Hinor, by the priestly Corybants wa.s performed 
\Vi th extra.vagent d8nces. 
The cult of the Whirling Dervishes (Dancing,Dervishes) 
is a.lso well-known. . 

In medieva.l times, the licentiousness which accompan
ied Ma.ypolc dancing (i. e.tree worship) was condemned 
in l-derrie England. (Fra.ser, Sir J8mes, The golden . 

. bough, abridged edition. London: Ua.cmillan. 1922,p.123) 

Ora.cular and divina.tion procedures (e.g.gyrom8ncy) 
ma.y require prolonged spinning movements by 'the seer. 

Schilder notes how ra.pid movement, especia.lly when 
it is circula.r, not only ch8nges the vestibular re8.ct
ions a.nd with it the lightness and he8viness of the 
body, but leads to a. cha.nge in the ,sychic a.tti tude. 
Schilder,p.(1935) The image and appearance of the human 
body.London: K~gan Paul,Trench, Trubner & Co. p.207. 

For'example, the gymnastic postures of Yoga. 

Pictori81 evidence indic8tes tha .• bull-worship in 
a.ncient Crete was accompanied by "rodeos" in which 
"bull-dancing" disp18Ys were given by gymna.sts. 

Head,Sir Henry, (1920) Studies in neuroloR:Y, 2 volumes, 
Oxford University Press. 

Bartlett,Sir Frederick C. (1932) Remembering.cambridge 
University Press. 
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Oldfield,R.C.a.nd O.L.Za.ngwill (1942) Head's concept 
of the schema. and its applic:3tion in contempora.ry 
British. psychology. Brit.J.Psychol. 32:267-286, 
33: 58-64. 

4S Freud, Sigmund (1913) Totem and taboo. London: Hogarth 
Press,1955. 

46 

It is 13.11 old charge tha.t Freud's thinking was too 
influenced by the Viennese society from which he 
drew his p8tients. Socia.l anthropelogists hu.ve eX8.m
ined .other cultures to test the truth of the charge. 
Such studies are referred to by: 

Price-Williams,D.(1966) Cross-cultural studies. In: 
B.fiI.Foss (ed.). New horizons in psychologY. Ha.rmonds-
worth: Pelican. . 

Hall,E.T. (1955) The a.nthropology of manners. Scien
tific American. 192: 84-90. 

Ha.ll,E.T. (1959) The silent langua,',e. Garden City, 
New York: Doubleda.y & Co. 

47 Goffm:m,E. (1959) The preserv8tion of self in every
day life. Garden City, New York: Doublede.y & Co. 

('1.1.5)The embodiment of the SAFE DISTANCE. 

48 Critchley,I.!.(1950) The body-im8.ge in neuro'logy. 

49 

La.ncet, i.February 25. 

Fisher,S. (1969) BOdr experience in fanta.sy and beha.v
ior. Century Psycho ogySeries. New York: Appleton 
Century Crofts. 

Kolb,L.C. (1954) The ua.inful uh1"ntom. Springfield, 
Illinois: Charles C.Thom8s. 

Novosti Inform1"tion Service, Novosti Press Agency, 
J.10SC0I1,LJSS:'{. Bulletin No.7275. 30 Decer.J.ber,1968. 

The bulletin sta.tes: 

Electrical field of Human Body 

The electrical field of human muscles a.nd the . 
heart h1".S been recorded a.t the physiologic1"l cyber
netics labor1".tory of Leningr1"d Uni versi ty. The re
search project is headed by Pa.vel Gulya.yev. 
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"It was found that an electrical field induced 
by biological currents generated by all living tis
sues is created in the air around the human body. 
The recording of such a field has been ca.lled an 
electro-a.urogram • 

. It was 8.lso found that the electrical field 
of the human heart is changing together with the 
pulse rate. The field's maximum strength coincides 
with the contraction of the heart muscle. The 
strength of the field is increased by physica]. ex
ercise'and emotional stimulation. 

The muscles generate an electrical field of 
an extreme]y complicated shape which changes with 
shifts in a person's po si tion and even v/hen certain 
movements are merely contemplated • 

. The scientists have also recorded and measured 
in laboratory and natural conditions electro-auro
grams of a bumble bee, mosquitcr., grass-hopper, ant 
and other insects •. They have developed a~device 
to detect such very weak electrical fields at a 
distance of up to centimetres." (Verbatim) 
Correspondence with the News Agency and with Lenin
grad University produced no further information. 

Fisher & Cleveland refer to the work of Schneider 
who has suggested: 
" ••• that the heart pla.ys a very fundamental role in 
determining the individual's ima.ge of himself •••• (as) 
it is a unique body organ that produces a rhythm 
which is felt a.ll over the body. (Schneider) implies 
that this rhythm is a framework within which most 
important sensations are experienced. He refers to 
the ima.ge of the heart as the "root of the ego". 
(He has suggested) that the patterns of regularity 
and speed shown by the heart are sometimes correl
ated with degree of ego integration ••••• " 
Schneider,D.E.(1954) The image of the heart and the 
synergic principle in psychoanalysis (psychosynergy). 
Psychoan.Rev., 41:197-215. Quoted by: 
Fisher,S.and S.E.Cleveland (1968) Body ima.ge and 
Persona.li ty. 2nd. edi tion.New York:: Dover Publicat
ions. p. 23. 
Apparatus for monitoning cardiac events without the 
need for direct contact with the body is manufactur
ed by the Convair Division of· Genera.l Dynamics, San 
Diego', USA. It is described as the "Field Effect 
Monitor". . 

(J..:.1.6)The literature of imagery. 

SO Critchley,L'l.(1950) The body-image in neurology.La.n
~. op.ci t., 

Fisher,S.and S.E.Cleveland(1968)Body ima.ge and per
sonality. op.cit., 
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51 Richardson,A. (1969) ~;Tentar imagery. London: Rout

ledge and Kegan Paul. 

52 H01t,R.R.(1964) Imagery: the return of the ostracised. 
Amer.Psycho1., 19::254-264. 

(Jl.Jl.7)Differentiating the SAFE DISTANCE from other sub
.jective spa.ce needs. 

53 Our body-image. 

Cri tchley noted that the idea- of the body-image ha.s 
both conceptual and perceptual components and that 
this has given rise to a plethora of synonyms fOI! 
the body-image in the literature: " •••. terms like 
'body image', 'body schema", 'corporeal schema', 
'image de soi' (have been) employed more or less in
tercha.ngeab1y .... '" (To which could be a.dded: 'body 
percept', ",body concept', and' self-image - but not 
'self esteem'. which is the evaluation of self, i.e. 
bow favourably we regard ourselves.) 
He remarked how: . _ 

"The notion (of the body-image) is a complex one, 
for it includes such activity as the imagery 
which one possesses. and utilizes during states 
of rumination or brooding, including the predorm-

'itum, and also states of dreaming. This is. a pure
ly conceptual matter. But in a,ddition it includ
es actual bodily sensations which may be pervert
ed in kind or na,tura,l, arising from part or per
haps the whole of the anatomy •••••• But the two: 
notions, however cogna,te, are actually disparate. 
The former is imagina,l, the latter mainly per
ceptual in nature, and yet both sta.nd within the 
fabric of the terms 'body-image' or 'body schema' 
••••• Clearly an a11-embra.cing term is needed ••••• 
(Critchley suggests) ••• the less. definitive term 
'corporeal awareness' to replace both body-image 
and 'body schema'. 

Cri tchley ,M. (1968) Corporeal awarreness (Body
image; Body-schema). In J.G.Howe1Jls (ed.) Modern 
ers ective in world ps chiatr • vol. 2. Ed~nburgh:' 

Over & Boyd. pp.1 1-

Our terri toria.:V claim. 

The body-ima,ge has not yet been incorporated into the 
idea of "personal space", perhaps because the body
image can be penetrated by objects whereas according 
to Sommer (1969,op.cit. ,p.37) "personal spa,ce cannot 
be penetra.ted by objects or 'non-persons". 

Originally, Sommer (1959) described "personal space" 
as equivalent to an a.nima1 's "individual distance"'. 
His description (1969) is now enlarge to include ter
ritory. 
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Thus, Sommer (1959) excluded "territory" from "per
sonal spa.c e": 

"The concepts of ' ersonal sp<"ce' can be distin
guished from that 0 'err~ tozz' ~n severa ws.ys. 
The most important difference ~s tha.t personal 
space is carried around while territory is relat
ively stationary. The animal or msn will usually 
mark the boundaries of his territory so that they 
are visible to others, but the boundaries of per
sonal space are invisible. Personal space hs.s 
the body as its center, while territory does not. 
Often the center of territory is the home of the 
anima.l or man. Animals will!. usua,lly fight to 
maintain dominion over their territory but will 
wi thdra,w if others intrude into their personaJL 
space". (Emphasis a,dded) 

Sommer (1969) subsumes "territory" into "personal!. 
space" : 

'!l The title of this hook,' 'Personal Space', re
flects the usa.ges of the term. The first refers 
to the emotions,lly charged zone around each ·per
son, sometimes described as a;> soa,p bubble or aura, 
which helps to regulate the spacing of individuals. 

'The second usage refers to the processes by which 
people marl!:-2~t snd persona.lize the spaces they 
inhabi t. "TEmphs.sis added) 

Sommer,R.(1959) Studies in personal space. 0 .cit., 
Somrner,R.(1969) Personal SDs.ce. op.cit., (p.v~~~ • 

We can also note that "individual distance" has been 
described a,s a portable territory (Hediger; Lorenz); 
s,nd that the body-image has been envisaged as a. port
able screen interposed between an individual and 
outer si tua.tions (Fisher & Cleveland). References 
are ci t,ed elsewhere in these notes. 

Keiser,S.(1952) Body ego during orgasm. Psychoan. 
Quart., 21:153-166. 

Chermayeff,S.and C.Alexander (1966) communitf 
pri vac;y:. Harmondsworth:' Pelican Books. ( 1963 
York: Doubleday. , 

and 
New 

(1.1.8)The opera,tiona,l characteristics of the SAFE DISTANCE. 

S€> Von Uexkull wrote: 

" ••• (to) glimpse the worlds of the lowIy dwell
ers 'of the meadow ••• we must first blow, in 
fancy, a soap bubble around each creature to 
represent its own world, filled with the per
ceptions which it alone knows •••• This we may 
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"call. the 'Ur:II''1el t' - the phenomena.l world on 
the self-world of the animal. ". 

Von Uexkull,J.J.(1934) A stroll through the 
worlds of animals a.nd men. In:: Cla.ire H. Schiller 
'( ed.) Instinctive behavior. London: Iilethuen( 1957). 

57 Grossman,F. The pa.intings of Breugel. London::Phaidon. 
n.d . 

.5S Wolff ,K. H. ( ed. ) (1950) ;:;.T;;;;h:::e::,s,:-o,,;· c~~::-,' o:.::l:.::o:",h""::~o.;;f~G",,eOTr~:-,Si:"~:';· mf'r.t""e::::l. 
Glencoe, Illinois:: The Free Press. p.321. Quoted by:: 
Goffman,E.(1956) op.cit., p.46.) 

59 Hall,E.T. (1966) The anthropology of spa.ce. The Archi
tectura.J2 Review! September:'163-6. 

60 Various writers have drav.'Il attention to this in sim
ilar phra.seology: 

Schilder wrote: 
"Language throws considera,ble light on this rel
ation (emotiona.l distance). VIe ma.y say of a 
person with whom we are in emotional relations 
that he is near to us." 
Schilder,P.(1935) on.cit., p.236. 

Hall has sa.id: 
"How (physice.lly) close two people can come is 
a function of their relative sta.tus, wha.t they 
are doing, how they feel about each other at 
the moment and where they were brought up ••••• 
Vlithin any culture a change in the distance sig
nifies a change in anyone of the first three 
varia.bles. "'I felt him withdraw'( and 'Our rel
ationship became close with time')." 
Hall,E.T. (1966) The anthropology of space. 'EE.~. 
cit., p.164. 

In the sa,me vein, Lee has noted: 
"It is no accident that we use terms of physical 
space to describe social relationships. 'We have 
always been very close'; 'he is just below me'; 
'the boss gets on.my back', etc., These denote 
functional a.ssocia.tions and a.re highly articul
ated with memory and meanings." 
Lee,T.R.(1967) The conception of space and con
trol of environment. Arena. The ~ournaJ2 of the 
Archi tectura.1: Association. vol. 52.no. 908. 

61 We noted in the Introduction how habituation may 
promote in us an a.ttachment for the familiar (p.4). 
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(1.1. 8) So~er referred to a.n interesting experiment where 
repeated exposure to the same stimuli resulted in an 
increased liking:· 

"Zajonc,and Ha.rrison have studied the connection 
between exposure and preference. In one study 
people were shown a series of photographs of faces 
- some faces were exposed once, some twice, some 
ten times, some 25 times. Afterwards, it was 
found that the more a face had been shown to a; 
person, the more he liked it. The same result 
was obtained when Chinese characters were exposed 
as stimuli. The more a Chines character was ex
posed, the more likely did people feer that it 
stood for an attractive word or something they 
would like." 
Sommer,R.(1969) op.cit.,p.169. 

The impressions we form of events described in various 
media are discussed by:: 
Warr,P.B and C.Kns.pper(1968) The perception of people 
a.nd events. London: Wiley. 

62 Schilder described similar sensations experienced dur
travel in an elevator. He gave severa,l examples, from 
which are: 
Ex.;-When the elevator goes down, the arms go up and 
4 become lighter. The same is true a.bout the body 

until the speed has become steady. Then the body 
.. becomes lighter and seems to elongate. ' 

Ex.·' When the elevator is stopped, the legs become 
5 I heavier, but the rest of the body continues to go 

. dOlID, so that below the feet there are two light
er phantom feet. At the same time the body becomes. 
shorter •••• 

I . 
EX.'".A further after-sensation ma.y come. A phantom,a 
6 mass, goes down the body shortens. 
p.,' ,Under the influence of vertical movements a dis-
96 association occurs in the ima.ge of the body, so 

that a part of the substance of the body goes out 
of the body in the sense of the positive after
sensation. 

Schilder,P.(1935) op.cit., pp.94-6. 

63 , Jordan,N,(1968) Themes in speculative psychology. 
London: Tavistock Publications. p.135. . 

Decision-making under uncerta.inty from a Gestalt view
point. Essays circula.ted by Jordan at the Institute of 
Defense Ana.lyses, Washington,D.C. 

64 Cohen,J.(1964) Behaviour in uncertainty. London: Allen 
& Unwin. 
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(1.1. 8)cohen,J. (1957)· Subjective probability. Scientific 
American. November: 2-6. 

66 

Cohen,J. (1968) Hazard and:. risk on the road. In:Cohen,J. 
and B.Preston.Causes and prevention of road accidents. 
London: Faber. p.35. 

Gibson,E.and R.Walk (1960) The "visual cliff"'. Sci
entific American. 202: 64-71. 

Cratty wrote: 

"Failure to accept and adjust to bodily changes 
during adolescence may have a marked psycholog
icaleffect upon behaviour. Increased a.wkwa.rdness 
during this period of life mR.y be not only the 
resul t of sudden spurts in long bone growth and 
the subsequent need for neuro-muscular function
ing to 'catch up' but a.lso attributable to emot
ional tensions related to alterations in the 
self-concept." 
Cratty ,B. J. (1967) Movement behavio·r and motor 
learning. 2nd. edi tion.Philadelphia:: Lea & Febiger. 
p.i24. 

(1.1. 9) The "UNSAFE DISTANCE"'. 

G7 

GS 

69 
70 

Cohen,J.and I.Christensen (1970) Information and 
choice. Edinburgh:: Oliver & Boyd.p.77 

Edwa.rds,W.(1954) The theory of decision making. In: 
W.Edwards and A.Tversky(1967) Decision making. Har
mondsworth: Penguin Books. pp.13-64. 

Cohen,J.a.nd I.Christensen (1970) op.cit., p.4. 

Notion of utility: 
Utili ty theory is too complicated to expla.in in det
ail. Readers may refer to any good textbook of econ
omic theory. For example: An elementary text -
Samuelson,P. (:1958) Economics .London:· McGra.w Hill. 
More advanced: Stonier,A.W and D.C.Hague (1953) A 
·text book of economic theorr. London: Longman.Very 
d~fficult trea.hses ~nvolv~ng utility concepts can 
be found in the topic area 'welfaTe economics';these 
require considerable mathema tica] ability •. 

Briefly, the idea is that every a.ction and object can 
be considered from the point of view of its pleasure 
or pain-giving properties, i.e. its capacity to give 
satisfaction or 'utility'. Faced wi tu choic e, people 
will select that which provides an excess of posit
ive over negative utility. The utility of a good is 
also a. function of the amount already possessed; it 
is therefore subject to diminishing returns. 
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(1.1. 9)Mo;e complica.ted is the relationship between the 
utility of two or more goods or a.ctions, for to-tal 
utility is not an additive function of independent 
.utilities. Each is substituted against the other. 
The situation of consumer choice can be presented 
via. 'indifference curves' which together· constitute 
a.n 'indifference map' of the indi vidua,l' s scale. of 
preferences. If we limit our expla.na.tion to' si tuat
ions where there are only twO) goods we can illustr
ate this kind of map in the fashion below. Mora' 
goods require further dimensions of space; three 
could be shown as. forming planes in space - more' 
than three cannot be illustrated graphically in this 
form.(Unless one axis represents money). 
For example,. consider two: goods (apples and pears): 

(y) 

APPJJES 
(lb.) . 

8 
7 
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MAP 
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1 2 ~ 4 5 G r S 9 10 

1 
'0 

Each curve represents differentcombina.tions of the 
two goods which an individual might regard as prov
iding him with the same amount of satisfaction, i.e. 
any point on a single, curve represents the same level 
of satisfaction. Different curves represent higher 
and lower levels of satisfa.ction. An indifference 
curve is therefore similar to a. contour line which 
shows equall heights above sea-level, but, of course, 
we cannot quantify satisfaction in the manner of spot 
heights, we can only say that one level is higher 
than a.nother. 
We make three a'ssumptions about the' sha.pe of an indif
ference curve: First, we assume that it always slopes 
downwards from left to right. If it wa.s horizontal, 
a. consumer would be equa.lly satisfied with a' single 

, amount of (Y) and any amount of (X); if it was vert
ical the reverse would hold; if it sloped upward to 
the right greater amounts of (X) and (Y) would giv,e 
the same satisfa.ction as less amounts. Second, indif
ference curves never cross each other, since the 
poiut of intersection would imply that two levels of 
sa.tisfa.ction represented by the individual lines ha.ve 
somehow become the sa.me level. Third, we assume all 
indifference curves to be convex to the origin (O)~ 
In terms of marginal significance the ·convexity rule' 
mea,ns that a,s we move along any indifference curve, 
increasing the a.mount of one good a.nd decrea,sing the 
amount of the other, the marginal significance of the 
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(1.1.9)on~ good in terms of the other will alwa.ys diminish 
as more of the former is acquired. For example, ha.v
ing 6 pounds of a.pples an individua.l might give ilp 
one pound of a.pples to gain a ha.lf pound of pears; 
but having only 3 pounds of apples he would give·up 
one pound of them only if he could receive one pound 
of pe8.rs. in exchange. The margina.l significa.nce of 
pears in terms of apples diminishes as more pears 
are a.cquired a.nd vice-versa. Ma.rginal significance 
at any point is measured by the slope (dy/dx) of the 
indifference curve at that point. 
Let us now consider how 8. consumer would ma.ximis9' 
his s8.tisfactions given (a) a certain sum of money, 
and (b) the wish to buy pears and to reta.in pa.rt of 
the money to purchase other goods. (We shall ignore 
some assumptJons which need to be made - one of which 
is that of 'rational man'). ' 
The first figure shows the indifference map of our 
consumer each curve representing the various combin
ations of pears and money which provide constant 
utility for him. The second figure illustrates his 
purcha.sing power in terms of pears, i.e. with a fixed 
sum of money OA he can purchase OB pounds of pears 
if he spends it al] on pears. The price of pears is 
therefor.e OA/OB (£). The line AB represents the op
portuni ties open to our consumer at given marlcet 
prices for 'pears and at given income; whereas his, 
indifference curves show his tastes independent of 
market conditions, i.e. his preferences d~not depend 
on prices. 

(i) 

o PEAR5(lb.) 

5 
4-
::. 
2-
1 

(ii) (jji) 

A 

o PeARS (lb.) B o PEA~ (lb.) e, 

The third figure superimposes line AB (price-opport
unity line) on the indifference map. Assuming the 
consumer wishes to obtain the gres.test satisfaction 
from his outlay, he will attempt to reach the high
est indifference curve. But his lack of money prev
ents him from reaching a higher curve than 3. Hence, 
at point P on indifference curve 3 he, rea.ches an 
optimum equilibrium position where he maximises his 
satisfactions. This is because at any point on the 
line AB above P the marginal significance of pears 
in terms of money is gres.ter than the money price of 
pears per pound. The consumer therefore increases 
his satisfactions, by: giving up money to buy pears. 
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('1.1. 9) At points belowE on the line AB the marginal. signific
ance to hill!'. of pears in terms of money is now less 
than the price of pears and he would therefore not 

71 

72 

73 

74 

buy pears under those conditions. At p the consumer's 
margim!.l significance of pears in terms of money is 
equal' to the price of pea.rs and he is in equilibrium. 
The slope of the price-opportunity line AB and the 
slope of the indifference curve 3. are the same. 

Further development of the indifference curve appros.ch 
aa a system for snalysing the mechanisms of choice be
comes extremely technica.I. Edwards has' mentioned how 
this procedure ha.s firmly established itself s.s the 
structure of the theory of riskless choice. Mathemat
icians have found it an s.ggrees.ble topic for their 
menta.l gymnastics. He commented that psychologists. 
would be likely to view indifference curves occurring 
as indifference regions, or as probab;i.lity distribut
ions of choice around a central. locus. 

Edwards,W.(1954) oP.cit., p.25. 

Lp.win,K.(1946) Behavior and development as a function 
of the total situation. In: D.Cartwright (ed.) Field 
theorf in social· science.London:: Tavistock PubIJ.cat
~ons 1963). New York: Harper and Row (195l).p.26l. 

Lewin,K.(1946) loc.cit., p.263. 

Cohen,J.and I.Christensen (1970)' op.cit., p.80. 

75 The idea of projected journeys having gradients seems 
to have pa.ssed into the English ls.ngus.ge a long time 
ago:: 

" ••• In the cos.ching world the road of a propri
etor's choice was not his road but his 'ground' • 
•••••••• The ground had two 'sides', one run
ning one way and one the other. The coach roads 
were loosely divided into three parts, the tipper 
ground nearest a, coach's home town, the lower 
ground farthest away, and the middle ground be
tween the twO':·.· Thus coaches ran 'up' to Lond
on and 'dovm' to the country as trains, motor 
cars and s.ircraft do today." 
Bovill,E.W.(1959) The England of Nimrod and 
Surtees 1815-1854. Oxford University press.p.129. 
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Cl. 0 ). SURVEY 
(1.2) METHODOLOGY 
(1.2.1)The methodology of studies in huma.n territoria.lity. 

76 Hall,~.T.(1966) The hidden dimension. op.cit., 

77 Sommer,R.(1969) Personal space. op.cit., 

(1.2.2)The methodology of studies in interpersonal re18.tion
ships. 

78 

79 

80 

81 

lVarr and Kna.pper discuss the question as to whether 
person perception is intrinsically different from 
object perception. They present six arguments ag
ainst the idea that the processes are essentially 
the same, but demonstrate that none of these is suf
ficiently strong to invalidate their own working 
hypothesis of essential: similarity. 
Warr,P.B.and Knapper,C.(1968) The perception of peo
ple and events. London: WHey. pp.42-46. 

McBride,G., King,l!I.G. and J.W.James (1965) Social 
proximity effects on GSR in adult humans. Journal of 
Psychology. 61:153-7. 

Cohen,J.(1968) oP.cit.,pp.48-9. 

Argyle,M.(1967) The psycholo-gy of interpersonal rel
ations. op.cit., pp.105-116. . 
Kendon,A. (1966) Gaze direction a,s a signal in social 
performance. Bulletin of the British Psychologica,l 
Society. le: no.59,12A. 

81 Exline,R.V., Thibaut,J., Brannon,C. and P.Gumpert 
(1961) Visual interaction in relation to Machiavelli
anism and an unethica~ act. American Psychologist. 
vol.16,p.396. 

83 Hess,E.H.(1965) Attitude and pupil size. Scientific 
America,n. vol.2l2, p.46. 

(l.2.3)The methodology of body-im8ge studies. 

84 Fisher,S. and S.E.Cleveland (1965) Personality, body 
perception and body-image boundary. In: S.Wapner and 
H. Werner (eds.) The body percent; New York:- Random 
House. p.50. 

85 Fisher,S. a.nd S.B.Cleveland (1968) Body image and per
sona.li ty. op. ci t., 
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(1.2.3) 
86 Lewinie.n theory attributes human striving to an 

inner drive which is precipitated by a. condition 
of tensions.rising within the individual. Lewin; 
conceived tensions as set up by internal need which 
may be tra.nsient or longer lasting. Different needs 
give rise to different tension systems which may 
interact or rems.in segrega.ted. Tension systems 
tend to discharge in a.ction whenever possible, but 
this depends on the total energy possessed by ~ 
needs-tension system and the s.ctivation level of 
the individus.l. 

87 Freud held that man is uItimately impelled by the 
'libido', i.e. the energy of the ego. 

Davy's description is mone succinct than many:: 

"In infancy, he (Freud) proposed, .the first 
source of satisfaction is the bres.st, la.ter 
moving on to the bowel:. functions a.nd the gen
itals. But rea·l. life, said Freud, frustrates 
the infant·s libido by removing the child 
from the breast, making rules about bowel con
trol, a.nd putting restrictions on sexual. be
hs.viour. Freud saw these es.rly conflicts 
between the libidO! and external a.uthori ty if 
unresolved, as the prime source of later 
neurosis." 

Da vy, J'. Explo ring human nature. op • c it. , 

88 Fisher,S.and S.E.Clevela.nd (1968) 6p.cit., p.307. 

B9 

90 

91 

92 

Fisher,S.and S.E.Cleveland (1957) An a.pproach to', 
physiological reactivity in terms of body image 
schema. Psych. Rev., 64 ::26-37. 

Vernon,M. D. (1969) Huma.n motivation. of. ci t., P .152. 

The chief executive in comni ttee:: 

"{The leader) does not scrabble, twitch, fidget or 
fal ter. These are essentia.lly the reactions of sub
ordinates. If the lea.der performs them there is 
something seriously wrong with him in his role as 
the domina.nt member of the group". (Concerning 
-displacement activities"). 
Morris,D. (1969) The hums.n zoo. on. cH., p.45. 

Vernon,M.D.(1970) Perception through exnerience. 
London:' filethuen. p. 236. . 

Wi tkin,H.A. (et al.,) (1962) Psycholo-gica.l different
is.tion. New York: Wiley. 

Wi tkin~H.A., Lewis,H. B. ,Hertzman ,M. ,Machover,K., 
Meissner,P.B. ,a.nd Wapner,S.(1954) Personality through 
percention.New York: Harper. 
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(1.2~3) 
93 Maloney,M.P.·and L.E.Payne (1969) Validity of the 

Draw-a-Person Test as a measure of the body image. 
Percept. ,Iflotor Skills. 29:119-122. 

94 

95 

The nature of the Figure-Dra.wing Test has been ex
plained thus by Witkin: 
"Response to the directive, tDraw a Persont •••• as 
with al11 other projective techniques ..... forces a 
spontaneous flow of associations, derived from a 
variety of sources, including many of which the per
son is not aware. 
" ••• each of.us carries around with him some more or 
less crystalIized view of a "person" that, in fact 
or in fantasy, represents himself and is thus the 
subtle product of experiences with himself and with 
others. ThuB the figure that is drawn on ps.per lllay 
be regarded as a rough representation of the sub
jectts ima.ge of himself with relation to his environ
ment. He pro~ects himself by means of particular 
kinds of lines on a certs.in part of the ps.ge, in 
characteristic dimensions, proportions, a.nd perspllct
ive, and with a. pecul'iar configuration, a.llL express
iVQ of his . temperament and self-view. The nature 
and distribution of his personal: conflicts are rep
resented.in the orga.nisation of the pictured bcrdy, 
its clothing, accessories, and the symboJ.:s expressed; 
and a systematic analysis of these features based 
upon the functional values of the body, helps estab
lish the personality pattern of the person drawing 
~ •••. (It) differs from other projective tests, such 
as the Rorschach and Thermatic Apperception Test, in 

. that it focuses on body expression a,nd on gra.pho
motor projection of the self ••••• '" 
Witkin,H.A.,(et a1.,)(l954) Persons.lity through per
ception. op.cit., pp.235-6. 

A technique for rating Figure-Drawings to the degree 
of field dependence has been applied by K.Machover 
in the above work. According to Fisher s.nd Clevels.nd, 
her study is "one of the most clear-cut and definit
iv:e in the whole body-image literature" (Fisher,S. 
and S.E.Cleveland (1968) op.cit.,p.34.) 

Cohen,J.and I.Christensen (1970) op.cit., p.96.· 

They continue: 
"It makes it possible for him to feel that he is not 
open and vulnerable to everything which occurs in 
his vicinity and that there is some dependable def
inteness about his immediate behavioraI spa.ce.This 
fs.cili tates his viewing himself as existing in an 
environment in which the ss.;eety fs.ctor is fa.irly con
stant. He need not radically revise his concept of 
his vulners.bili ty as he encounters new situations 
which vary in their degree of threat. The body-image 
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(l,2,3)bC4hdary prob:ably d~oe-:; not reflect the b~'\te of im
meciiate situations, but it is proba.bly a fb:~rly 
stable average of the past experiences out ot ·,:fJ.inh 
internalized systems were origins.l1y developed"', 

96 

97 

Fisher·,S.and S.E·.Cleveland (1968) op.cit., p.354. 
(extract from conclusion). 

ibid. pp.58-64. 

Bartlett,Sir Frederick (1932) Remembering. Csmbridge 
University Press. PP.59-61; 109-112. 

See also:: 
Richardson,A. (1969) Mental ims.gery. London: Routledge 
& Kegan Paul. p.132. 

96 Fisher,S.and S.E.Clevela.nd (1965) op.cit., p.65. 

99 Wapner,S.and H.Werner (1965) An experimental. approach 
to body perception from the organismic-developmental 
point of view. In:' S.Wa,pner and H.Werner (eds.) The 
body percept. op.cit., -

100 

101 

(1.0) 

(1.3) 

102 

Werner, H'., Wa.pner.-,S.,and P.E •.. Comalli (1957) Effect 
of bounds.ry of perception of head size. PerceptuaJL 
and Motor Skills. 7:69-71. 

McFarland,J.H., Wapner,S.a.nd H.Werner (1962) The:rel
ation between perceived 10ca.tion of objects and 'per
ceived loca.tion of one's own body. Perceptual anc': 
Motor Skills. 15:331-342. 

Dillon,D';J. (1962) 1I1ea,surement of perceived body size. 
Perceptua.l a.nd Motor Skills. 14::191-6. 

Goffman,E. (1966) BE~ha.vioT in public places.New York: 
Doubleday. 

Banton,M.(1965) Roles. London: Tavistock Publications. 

SURVEY 

STATEMENT OF EXPERIMENT 

Vernon,M.D.(1970) Perception through experience. 
London: Methuen. P.2. 

103 Gibson,J.J. (1950) The :eerception of the visual world. 
Boston: Houghton MHf1~n. 
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(2.0)TERRITORIALITY: THE ACQUISITION, USE AND DEFENCE 
OF SPACE BY ANIMALS AND MAN 

(2.0.1)Definitions. 

lOS 

Carpenter,C.R.(1958) Territoriality: a review of 
concepts and problems. In: Beha.viorand evolution. 
A;Roe & G.G.Simpson (eds.) New Haven: Yale Univer-
sity Press. p.228. . 

Although as Carpenter stated there is no brief 
description which could. a.dequate1y define the mu1 ti
p1icity of factors contained in the concept of ter
ri tory, the definition "any defended a.rea" by Noble 
(1939) has distinguished support (e.g.Hinde and Tin
bergen). "It empha.sises that territory has both 
psycho1ogica.l and topographica.1 imp1ica.tions •••• 
leaving its function to be described in relation to 
particular species". (Hux1ey's and Fisher's fore
word to Howard's "Territory in .Bird Life". p.15).· 

Em1en does not a.gree tha.t territory has specia.1 sig
nificance for animals as an object to be defended. 
Em1en,J.T.(1957) Defended area? - a critique of the 
terri toria1 concept and of conventiona.1 thinking. 
~ 99: 352. . 

106 "Every kind of mamma.1 may be said to have a home 
range, stationary or shifting. Only those that pro-

·tect some part of the home range, by fighting or ag 
aggressive gestures, from others of their kind, dur
ing some phase of their lives, may be said to. have 
territories." (p035l). . . 
Burt,W.H.(1943) Territoriality and home range con
cepts as applied to mammals. Journal of Mamma1og;y, 
24: 346-352. 

"An animal's range is the area over which he custom
arily travels in sea.rch of food, whereas his terri
tory is any portion of the range he defends." 
Washburn,S.L.& I.DeVore(1962) Social behavior of 
baboons and early man. In: Social· life of ea.r1y man. 
S.L~'Washburn (ed.) London: Methuen. (p.93,note2). 

. . 
l.iore recently, home range systems have been discussed 
in: ~ .. 
Play, exploration and territory in mammals. P.A.Jewe11 
& C.Loizos (eds.) StjP.Z001.soc.Lond.18. London: 
Academic Press (196 • . 
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·(2.0.2)The study of territori8lit;v. 

107 

(2.1) . 

10S 

-
Huxley'G and Fisher's foreword to Howard's "Ter
ri tory. in bird life". (p. 20) • 
Howard,H.E.(1920) Territory in bird life. ·London: 
,TohnMurray.(2nd.ed~tion. London: Colhns,1948). 

THE VALUE ArID FUNCTIONS OF TERRITORY 

Hinde,R.A.(1956) The biological significance of 
the territories of birds. Ibis 98:340-369; with 
papers on individual species by 18 others ibid: 
370-530. . 

(2.1.1)The dispersion theory. 

109 Wynne-Edwards,V.C.(1962) Animal dispersion in re
·lation to socifll beh,wionr.Edinburgh:Oliver & 
Boyd. 
I 

I (2.1.2)The dispersive effect of territory. 

110 Hediger,H.P. (1955) .§.iudies of the psychology and 
behaviour of captive animals in zoos a.nd circuses. 
London: Butterworth. 

III "If a territory fa.lls vacant it is at once seized 
by a member of the same·species, which till then 
has had to make do \vi th 8. less favourable terri

·tory. This is true for the trout a.s for the tiger". 
H~diger,H.p.(195b) Wild animals in captivity. 

'London: Butterworth •. (p.lO). 
, 

112 Not all ethologists are convinced of this. See: 
Crook,J.H.(1968) The nature of territorial aggress
ion. In: Mfln and aggression. M.F.Ashley Montflgu(ed.) 
Oxford University Press. (p.165-6). 

(2.2) SYSTEmS OF ANIr.'lAL LAND TENURE 

113. Nice,Marga.ret M. (1941) The role of territory in 
bird life. Amer.Midl.Nat. 26: 441-487. 
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Examples of the size of territories abstracted from 
those collated by Hediger (1950) op. ci t. , 
Species. Locality Size Species Locality Size 

Howler Panama 300 White-tailed Aver. 
monkey acres· eagle 2-miles 
Cougar California 20 sq. Mute swan Approx. miles 1/2 mile 
Lion Kruger 13 sq. 

National miles House wren 1-acre 
Park 

Gi8nt Chinese 1 sq. Lizard Cuba' 37 sq. 
Panda Tibet mile ya.rds 

Based on: 
Wynne-Edwards,V.C.(1962) op.cit., pp.98,lOO. 

Haggett,P. (1965) Locations.l ana,lysis in human geography. 
London: Edward Arnold. pp.48-55. 
Isard,W.(1956) Location flnd space economr' Cambridge, 
r~assachusetts: The MIT Press. pp.43-50. p.48). 

(2.3) THE BOUNDARIES OF TERRITORIAL SPACE 

(2.3.1) 

liS 

119 

120 

121 

Anima.1 boundaries. 

Kleiman, Devra (1966) Scent marking in the Canidae. 
In: P .A.Jewell and C.Loizos (eds.) Pla.y, exp1ora.tion 
and territory in mammals. SynlP.zool.Soc.Lond.18. op.cit., 

Hedigerl'\'!'ote: 
n ••• in zoo life we are constantly up against this un
pleasant problem; monkey cages are perpetually dirty, 
and pa.rticula.rly among anthropoids, we encounter most 
repulsive habits: they play with and throw excreta, 
frequently eating it in apprecia,ble quantities." . 

Hediger,H.P.(1962) The evolution of territorial behav
iour. In: Socia.l life of early man. op.cit., p.40. 

He refers to his paper: 
Hediger,H.P.(1956) Instinkt und Territorium. In: 
L'instinct dans le comnortement des flnimaux et l'homme. 
Paris: Fondation Singer-polignac. (Not seen). 
Lorenz observed that: 
" ••• in many species the song indica.tes holV strong and 
possibly how old the singer is, in other words, how 
much the listener has to fear him". . 
Lorenz,K.Z. (1966) On a.ggression. London: Methuen.p.126. 
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(2.3~2)Hum:m boundaries. 

IZZ 

(2.4) 

123 

Sommer,H.and F.D.Becker (unpublished study) 
Territorial defence and the good neighbour. 

Sommer,R. (1969) Persona.l Space~ Englewood Cliffs, 
Hew Jersey: Prenhce-Hall. (p.53) 

THE BEHAVIOUR OF TERRITORIAL DEFENCE 

Collias,N .E. (1944) Aggressive behaviour among 
vertebrate animals. Physiol.Zool. 17:83-123. (p.9S) 

124 Tinbergen,rr.(1957) The functions of territory. 
Bird Study 4:14-27. 

(2.4.1}Fighting between conspecifibs. 

125 Tinbergen,N. (1953) Social bchaviour in animals. 
London: Methuen. (p.62) . 

126 Lorenz, the "fathe)" of ethology", is fa.mous for 
the spar~~le of his writing in popular works which 
a.re characterised by the closeness of the parall
els drawn between animal and human behavioural 
traits. At the same time, as a scientist he is 
well aware of the dangers of anthropomorphism. 
His vituosity as a writer and his scientific de
tachment enables him to skirt this da.nger (1), 
but the gentleness of his animal descriptions 
can sometimes make other ethologists unea.sy (2). 

In regard to the inhibitive mechclUisms which pre
vent an a.nimal from attacking a conspecific, he 
writes: . 
(1) .•• the taboo( on hurting conspecifics) effects 
a motivation which is analogous to true morality 
in function only, and which in a.ll other respects 
is as far beneath it as the acquiring of condit
ioned response is beneath conceptual, rationEl.I 
thought; in other words, a·s far as the animal is 
benea.th humanity. However, nobody with a real 
apprecia.tion of the phenomena under discussion 
can fa.il to have a.n ever-recurring sense of ad
miration for those physiological mechanisms which 
enforce, in animals, selfless beh8viour aimed to
wards the good of the community, and which work 
in the S8.me way as the mor8.1 law in human beings. 
(p.94)" 
In the same book (On aggression), Lorenz describes 
the effect of grief among his beloved geese. 

(2) ••• my dear old greylag, Ada, several times a 
widow, was particularly ea.sy to recognisG because 
of the grief-marked expression in her eyes. (p.180) 

Lorenz,K.Z.(1966) op.cit., 



(2.4.1) 
127 
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Hinde,R.A.(1962) The relevance of animi31 studies 
to human neurotic disorders. In: Aspects of 
i;sychiatricresearch. D.Richter,J.M.Tanner, 
. ord Ti3.ylor and O. L. Zangwill (eds.) Oxford Uni v
ersity Press. (p.251) 

Eibl-Eibesfeldt,I.(1961) The' fighting behaviour 
of'i3nimals. Scientific Americi3n,470. December. 
pp.1-8. 

(2.4.2)Threat and appeasement. 

12~ Lorenz,K.Z.(1966) op.cit., (pp.113-6) 

(2.4.3)Threat i3nd displi3cement activities. 

130 Tinbergen,N • (1953) op. cH. , (pp. 5-9) 

131 Armstrong,E.A.(1950) The nature and function of, 
displacement activities. Symp.Soc.exp.Biol. 
it: 361-84. 

1::'2 For a. general aocount of displacement activities: 
Cloudsley:-Thompson,J .L. (1965) Anima,l conflict 
and adaptation.London:Foulis & Co. (PP.10l-I09) 

(2.4.4)~he simila.rities of aniinal and human behaviour. 

133 

134 

Morris,D. (1967) The naked ape. London:Jona.than 
Cape. Also: Corgi Boolrs, Transworld Publishers. 
(p.140) . 

, 
An example is provided by the Sino-Russion ter
ritorial dispute of 1968-69. 

Squads of Chinese Red Guards b8red their bottoms 
at Russia for hours on end in a. series of anti
Russian demonstrCltions on the Chinese b1mk of 
the border River Ussuri, a Russion journal said 
yesterday. The Russians retaliated by lining 
their banks with portraits of Chinese leader 
Mao Tse-Tung, the weekly satirical magazine 
'Krokodil' said. When the Red Guards saw the 
portraits of their leader they quickly pulled 
up their trousers for fear of being accused of 
insulting him, the journal added. 

"Chinese plumb bottom depths of insult". ~ 
Birmingham Post. 11th April,1969. 

135 Lorenz,K.Z.(1966) op.cit., (p.232) 
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Clothing helps to achieve this effect, e.g. the 
extra height property of the policemen's helmet 
and the Gua.rdsman's bearskin. 

Morris,D.(1967) oP.cit.,(p.144) 

Sommer,R.(1969) op.cit., Uncited experiment(p.36). 

In the pathological state of submissiveness 
(Catalepsy: Fleibilitas cerea) men and 8nimals 
will not only assume immobility, but they will 
permit the position of their body parts·to be 
a.rranged by others and will maintain the posture 
in which they have been placed. 

For example, there are four ways of renouncing 
ac quain ta.nc eship: 
l.The cut direct: to look someone in the face 

.and pretend not to know him. 
2.The cut indirect:to look the other way and 

.pretend not to see him. 
3.The cut sublime: to look up in the air as if 

.admiring the clouds until he has passed. 
4.The cut infernal: to stoop and adjust your 

shoe lace until he has passed. 
Brewer's dictionary of phr8se and fable. London: 
Ca.ssell. 

Lorenz,K.Z.(1966) op.cit., (p.115) 

An interesting development of human grooming 
practices is that of pseudo-grooming. This is 
undert8ken by TV interviewers who wish to dis
credit the person they are interviewing or to put 
him ill at ease. 
It involves flicking imagina.ry dust-specks or 
hairs from the clothing of their victim during 
filming of the interview to convey thc impress
ion to viewers that he is unkempt. Untidiness 
is presumably associated with radical views in 
the popular mind. 
(American commentator to Alan Whicker in BBC TV 
talk,1969). 

14~ Lorenz,K.Z.(196 6) loe.cit., (p.1l5) 

144 Morris,D. (1967) oP.cit., (p.149) 
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(2.5) ANIMAL DEFENCE OF SUBJECTIVE SPACE 

14S Crook,J.H.(1968) op.cit., (p.147) 

(2.5.1)The struggle for sta.tus. 

146 SchelHerup-Bbbe ,Th. (1922) Zur Socialpsychologie 
der Vogel. J.Psychol. 88:224. (Not seen) 

147 Lorenz,K.Z. (1966) op.cit., (p.36) and 
. Loreno/·,-X;Z. (1952) King Solomon's Ring. London: 

Methuen. Chapter 11-

148 Washburn,S.L.and I.DeVore(1961) The soci[ll life 
baboons. Scientific American. June.614:1-11. 

149 Peck-order among men has been described by 
P.G.Wodehouse: 

ISO 

151 

It is not easy to explain to the lay mind the 
extremely intricate ramifications of the per
sonnel of a. Hollywood motion-picture organis
ation. Putting it as briefly as possible, a 
Nodder is something like a Yes-Man, only lower 
in the social sca.le. A Yes-!I[an's duty is to 
attend conferences and say 'Yes'. A Nodder's, 
as the name implies is to nod. The chief ex
ecutive throws out some statement of opinion, 
and looks about him expectantly. This is the 
cue for the senior Yes-Man to say Yes. He is 
followed, in order of precedence, by the sec
ond Yes-Man - or Vioe-Yesser, as he is some
times called - and the junior yes-rIlan. Only 
when all the Yes-Men have yessed, do the Nod
ders begin to function. They nod. 

"The Nodder" in P.G.Wodehouse. Blandings Ca.stle. 
London:: Herbert Jenkins. n.d. (p.222) 

Lorenz,K.Z.(1966) op.cit., (p.36) 

Gluckman,M.(1956} Custom and Conflict in Africa. 
Oxford:' Basil Blackwell. 
Gluckman has described how by adaptively ritual": 
ising their beh8viour people with strong mutual 
animosities avoid the harmful consequences to 
their shared society which their feelings would 
otherwise arouse. He explained how this process 
works i.n the. feud, in the colour bar, in hostil
i ty to 8U thori ty, and el sewhere. Tn other words, 
mutua.l animosity is a cohesive force binding the 
members of Cl society together, i. e. the dea.r enemy 
or rival friend si tua.tion. 
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Glucll:mon's thesis hos similarities to Robert 
Ardrey's "castle and border'! theory (1967) • 

408 

. This latter theory of a. "noyau" society held to
gether by inward antagonism is proposed as an 
expla.nation for the puzzling behaviour whereby 
some species of nonkeys form and defend terri
tories and others do not. Ardrey has suggested 
that those monkeys' who operate territorial de
fence do' so to enjoy the stimulation of border. 
quarrels. 
Ethologists do not accept this proposal as ser
ious. (E.g. Crook,J.H.1968. op.cit.,p.144). 

(2.5.2)'The conseguences of crowding. 

152 Calhoun,J .B~ (1962) A beha.vioral sink. In: Roots 
of behavior. Eugene L.Bliss (ed.). New York~ 
Harper & Bros. (pp.295-315). 
Calhoun,J~B(1962) Population density and social 
pathology. Scientific American. February. 206: 
139-146. .~ 

. /53 Barnett; S.A ~ (1963) A study in behaviour. London: 
Methuen. 
Barnett,S.A.(1958) Physiological effects of "soc
ial stress" in wild rats.I.Adrenal cortex. 
J.Psychosomatic.Res.,3:1-11. 

Beach,F.A.(1948) Hormones and behavior. New York: 
Hoeber. 

'154 The endocrines are internal gbnds that secrete 
sUbstances called hormones into the bilioodstream. 
There a.re many internal processes, such as sex
ual functions, internal reactions to stress, and 
wa.ter bala.nce, which are regulated by hormonal . 
action. Some endocrines,e.g. the adren21s and 
the pituitary, are controlled by the CNS; other 
endocrines are themselves controlled by the pit
ui tary which is located near the base ,of the bra.in. 

155 Cloudsley-Thompson,J .L. (1965) Animal conflict 
and adaptation. London: Foulis i Co. (p.9?) 

(2.5.3)Encounters between different'species, 

'156 Cloudsley-Thompson,J .L. (1965) ibid. (p.107) 

157 When Young Albert poked the lion with his horse's 
head handle it was probably not the blow which 
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upset the lion but the infringement of its critical 
distance. (Albert and the Lion - a. monologue made 
famous by Stanley HolloVla,y on the Music Halls) • 

Horse-breakers, big-game hunters, a.nd bull-fighters 
are doubtless also familiar with the critical dist
ances of the a.nimal species with which they are 
aenJociated. Fighting bulls show si to attachment to 
"la querencia," (the wanted pla,ce) when in the arena. 

(2.5.4)Encounter~ between conspecifics. 

ISS I~an is also highly responsive to the releasing stim
uli and intention movements of his ovm species. For 
example, it is commonplace in a British cinema to 
observe the synchronous lighting of cigarettes in 
imi tation of a. film character. 
Again, the intention movements of someone preparing 
to leave a train on approach to a terminus can pre
'.Jipi tate his fellow passengers into similar prepar
ations however prcmature these may be. This conta,g
ious reaction among anil)lals has been described as 
"socia.l facili ta.tion". The imi tati ve movement is 
"the following reaction". 

159 Hediger has used the term "social distance" to 
describe the "maximum distance that individuals of 
one society will move from one another". (1962) 
op.cit., p.54. 
In English, however, "socia,l distance" already con
notes divisive rather than cohesive properties. His 
use of the phra.se which is frequently adopted by 
socia.l anthropologists does not a.ppear to have gain
ed acceptance '"mong na.tive English spea,king ethol
ogists who prefer to use "socia.l tendency". 
Ardrey (1970~ has suggested "animal zenophobia" to 
describe the divisive social force between conspecif
ics. The socia,l contra,ct. p.235. 

160 .( Crook,J .H. (1961) The b8sis of flock organisation in 
birds. In: W.H.Thorpe and O.ZangwHl (eds.) Current 
problems in animal behaviour. Cambridge: Uni versi ty 
Press. 

161 Fisher and Cleveland have remarked with regard to 
the body-image: 

" •• ~One is led to wonder whether O!;he indi vidua.l' s 
perception of his bounda,ry m8Y not prove to be an 
unusua,lly sensitive index of modification in his 
functioning. Of course, the question a,rises whether 
boundary fluctua.tions represent initiating forces 
in change processes or whether they are subsidia,ry 
effects. Available informa.tion does not at this 
point permit a meaningful answer". 

Fisher,S.and S.E.Cleve1a.nd (1965) Persona,lHy a.nd 
body perception. In: S.Wapner & H.Werner (eds.) The 
body perceut. New York: Ra,ndom House. p.65. -
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(2.5.4) 
16'2 Crook,J .H. (1968) In:msn a.nd Hggressiol'l.op.cit. ,p.148. 

I-s.~ Som'ller,R. (1969) Persons.l space. op.ci t., p.37. 

164 Marler,P. (1956) Studies of fighting in Chaffinches, 
(3) Proximity HS a CHuse of aggression. Brit.J. 

( 2.6) 

165 

A nim. Beha.v., 5: 23-30. 

THE CONTROL MECHANISmS OF TERHITORIAL BEHAVIOUR 

Vernon writes: 
" ••• instincts differ from reflexes, which are less 
variable, less adapta.ble and elso more persistent. 
Moreover, reflexes are aroused by simple senscry 
stimuli, whereHs instincts depend on complex envir
onmental and internsl fa.ctors. 

Vernon,r.'[.D.(1969) Human motivHtion. Cambridge Univ
sity Press. pp.4-5. 

Hebb writes: 
••• Consider Lashley's (1938) useful distinction 
between reflex and instinct. A reflex mey be defined 
as innately determined behavior that is controlled 
by stimulation of a specific group of receptors and 
takes the form of s. predictable set of muscular 
contractions. Inst2.!lctive behavi0r, on the other 
hand, is more than a complication of reflexes, al
though of course it involves reflex elements. It is 
not always controlled by a. specific stimulation, 
and m8Y in fact be aroused by a. perceptual la.ck 
("reaction to deficit" Lashley 1938; "vacuum activ
itY"':Lorenz cited by Tinbergen,1942). Instinctive 
beha.vior does not consist of a predetermined seCJ.lJ.
ence of muscu18r contractions, and yet it has a 
constant and predicts.ble end result. The. spider of 
a. given species will spin a web highly specific in 
design, though the movements necessary to produce 
it vary with the distance to the objects to which 
it is a.tta.ched •••• " 

Hebb,D.O.(1949) Org8nisation of behavior. New York: 
John Wiley. & Sons. p.166. 

(2.6.l)Psychological mechsnisms. 

166 This description of classical motivation theory 
folloV1S the expla.nation of both Vernon and Crook. 

167 

IGS 

Vernon,M.D. (1969) BumI'm motiva.tion. op.cH. ,p.b. 
Crook,J.H.(1968)In:Men and aggression.op.cit.,p.151. 

Some bird species have evolved "recognition ceremon
ies". When nests' are close spa.ced s. returning bird 
identifies itself by a.n introductory display for 
otherwise it would be attacked by its olm young. 

Wa.tson,A.J.(1961) The p18ce of reinforcement in.the 
expl~llation of beha.viour. In: Current problems J.n 
animG.l behavior. op.cit., pp.2'73-301. 
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(2 6 1) .. 
•• \Va.tson expounds the weaknesses of "need-prima.cy" or 

"drive-reduction" theory which attributes behaviour 
to the four or more primary drives which R:re aimed to 
sa.tisfy physiological deficiencies such as hunger, 
thirst·, elimination and sexua.l appetite. He points 
out that ph,y, exploration, m8nipula.tion and avoid
ance seem unrelated to the viscera.l needs that drive 
theorists suggest as basic. 

IG~ Cra.tty,B.J • (1967) Movement behavior and motor learn
ing. (2nd. edition) Philadelphia: Lea & Febiger. p. 250. 
Cra.tty writes: 
"To1man was one of the first "field" theorists. He 
used the term "behavior space" (similar to Lewinia.n 
"life space") to represent the individual's immedi
ate environment. 
Contradicting the findings of S-R behaviorists who 
fe1 t tha.t learning implied the a.cquisi tion of simple 
responses, Tolman postulated that organisms become 
fa.miliar with places, that mice, for example, form 
"cognitive inaps" of the ms,ze patterns (in which they 
are placed). The meanings attached to a situation 
were not assumed to be only spatia.1, since it w:;1.s 
also proposed that time factors and 'logical' consid
ers.tions aid in performing the task in hsnd. 
BehavioI' is considered to be goal-directed and con
cerned with avoiding or a.pproaching something in the 
environment. The concept of confirma.tion rep1a.ce::l 
reinforcement in Tolmanian theory. 
An individual is assumed to repeat an act a.s its con
sequences become known and predictable. The term 
carthexes (negative or positive) (similar to Lewin
ian "valences") was coined to expla.in the rela.ti ve 
attraction or repulsion individuals attach to objects 
and si tua.tions." (Cra.tty' s emphasis.) 
(To1man,E.C. Purposive bens-viol' in animals and men. 
century Psychology Series. New York: The century Co. 
1932). . 

(2.6.2)Physiologica1 mechanisms. 

1]0 l\lcC1ea.ry,R.A.and R~Y.Moore (1965) Subcortical mech
anisms of behavior. New York: Basic Books.pp.11-12. 

The authors point out that: 

". ~ • Nowadays it is understood that if a. lesion in 
some pa.rticu1ar pa.rt of the brain leads to 50me 
behaviora1 deficit, this fact means only that the 
damaged brain tissue is part of some neural cir-
cuit (potentially involving structures at many levels 
of the brain) that needs to be intact for the norm
al function of the ability under study. 
Such a conclusion is quite different from saying 
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that the 'brain area in question must have con
trolled the ability or have.been responsible for 
it or, even worse, that the ability must have 
been localised exclusively in that particular 
part of the brain - as if there were many facult
ies each having its own special seat in the brain, 
in the way that phrenologists believed a ·century 
and a half a.go and psychophysiologists considered 
reasonable earlier in this century •••••• 

The same kind of caution is necessary in drawing 
anatomical conclusions from behavioral experiments 
that involve electrical or chemical stimulation 
of particula.r brain structures. Such artificial 
activity initiates changes that can spread along 
nerve pathways and the cri tica.l effect, so far as 
some particular sample of behavlior is concerned, 
could well lie,in a neural structure quite remote 
from the location of the stimulating electrode or 
stimulating chemical. The same discretion is also 
necessary when one attempts to c·orrelate recorded 
electrical a.ctivi ty in a pa.rticular brain struct
ure with some type of observed behavior. It is 
always possible that the recorded activity is on
ly a byproduct of more crucial e.lectrical events 
elsewhere in the brain. 

von Holst,E.and U.von Saint Paul(1962) Electrically 
controlled behavior. Scientific American,March.464: 
1-11. 

ColliasJ N.E.(1944) op.cit., (pp.104-5) 

Cross,B.A.(1964) The hypothalamus in mammalian 
homeostasis. In: Symp.Soc.exp.Biol.18:157-193. 
Cambridge Uni versi ty Press. . . 

(2.7)THE VALIDITY OF HUriLI\.N AND ANIlIl'l.L BEHAVIOUIlAL ANALOGIES 

174 

175 

17S 

Montagu,Ashley M.F. (1968)( ed.) Man and a,g,gression. 
Oxford University Press. (IntrodUction & pp.3-17) 

Lewis,J.and B.Towers (1969) N8ked ape or homo sap
iens ? London: Garnstone Press. 

Lorenz~K.Z.(1966) 
Morris,D. (1967) 
Morris,D. (1969) 
Storr,A. (1968) 

On apgressiorr. op.cit., 
The naked 80C. op.cit., 
'rhc human zoo.London:Jonathan Cape. 
Hum8n ::>g,gression.London: Allen 
Lane, The PenGUin Press. 
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(2.7)Ardrey,R.(1967) The territori~l imperative. London: 
177 Collins. 

178 

179 

Singer, (}. (1959) A short histoB of scientific idea.s. 
Oxford University Press. pp. 2-136. 

Aspects of human terri toriali ty are described by: . 

Hall,E.T.(1969) The hidden dimension. London: Bodley 
Head. 

Sommer,R.(1969) Personal spa.ce. op.cit., 

160 Boulding,K.E. (1968) Am I a man or a. mouse - or both? 
In: Montagu,Ivt.F.A. (ed.) Msn snd aggression.op.cit.,p.85. 

ISI 

182 

Papez,J .w. (1937) A proposed mechanism of emotion. Arch-
ives of Neurology and Psychia.try. 38: 725-743. -

P.D.f;YacClean, quoted by: 

Koestler,A. (1969) The urge to self-destruction. The 
Observer. 28 September 1969. 
From an article ba.sed on Koestler's address to the 14th 
Nobel Symposium, Summer 1969, Stockholm, entitled: 'The 
fJlace of value in a world of facts'. 

IS3 Lewis,J • and B.Towers (1969) Naked a.pe or homo sapiens? 
London: Garnstone Press. p.10l. 

184 Darwin postulated a biological utility for emotional 
expression which still has its supporters, e.g. Lorenz 
and Morris, who have seen resemb18nces between human 
and animal threat a.nd appeasement signals (2.4.4). 
Cannon investigated the physiological ch8nges which accom
p8ny emotions and found th8.t emotion in animals was overt
ly displayed even after severance of neural connections. 
He believed th8.t emotional expression was mediatedprin
cipally by the hypothalamus. 
Later workers h8.ve provided evidence that the motor ex
pressions of emotion seem to depend on the hypothalamus 
and the limbic a.rea, but that evaluation of the stimulus 
arousing emotion a.lso involves the cortex and reticular 
forma.tion. 

Vernon,M.D. (1969) op. ci t., (Fcr mhtat±ons·'of·.recent re-
search in this area.) . 

Darwin,C.(1872) The exPressions of emotions in man and 
animals. London: ).!urray. 

Cannon,W.B.(1929) Bodily ch8ngesin P8.in,hunger,fea.r s.nd 
rage. New York: Appleton-Century-Crofts. 

IS5 Boulding,K.E.(1968) In:Msn and a.ggression.op.cit., p.88. 

" ••• Cul ture is a ·body of coded informs.tion which is passed 
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on from generation to generation, suffering mutation. 
and selection, just as the coded informa.tion in the 
gene is p8ssed on ••••••••••• Consequently, the concept 
of a cultural instinct is by no means absurd, even 
though 'the genes of a cultural instinct are much less 
stable and much more subject to mutation than the 
biological genes." 

(SG Scoil;t,J .P. (1968) ThRt old-time a.ggression. In: 11ontRgu, 
M.F.A. (ed.) MRn 8nd a.ggression.op.cit., p.57. 

187 Koestler,A.(1969) loc.cit., 
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D.o} HUr,IAN APPROACH AND AVOIDANCE BEH.WIOUR 

(3.1) THE ENERGY AND COURSE OF BEHAVIOUR 

(3.101)Prelimina.ry concepts •. 

415 

ISS Vernon notes tha.t : "Duffy in pa.rticular has been 
concerned to demonstra.te th" manner in which alJl 
motivated and emotional behaviour is characterised, 
not only in its direction - in hunger, sex, fear, 
etc., - but also by its degree of activation in 
terms of energy mobilisa.tion, forcefulness, excite
ment, and so on". 

Vernon,J.l.D. (1969) Huma.n motiv8.tion. Cambridge Univ
sity Press. pp.85-6. 

Hinde examines Duffy's concept of "level of a.ctiv
ation" snd cites experiments.l work on the function 
of the reticular forma.ticn. 

Hinde,R.A.(1966) Anima.l behaviour: a synthesis of 
etholo, and comna.ra.tive Dsvcholo, • New York: 
llicGra.IV-Hl. • pp .15 - • 

Duffy,E.(1962) Activation and behavior. New York:: 
John Wiley & Sons. 

The Papez circuit (Figure 7): 

Pa.pez has suggested tha.t s.ctivi ty in this circuit 
might provide the neural basis of emotionsl experi
.ence. 

r.1cCleary,R.A.and R.Y.T,!oore (1965) Subcortica.l mech8.n
isms of behavior. Ba.sic 'copics in physiological psy

C1iciIogy serl.es. New York:: Ba.sic Books Inc., p. 33. 

Papez,J.W.(1937) A proposed mechanism of emotion. 
Archives of Neurology and Psychia.tr'y' 38:,725-743. 

IS~ Typica,l chs.nges in a.lpha. pa:bterns in cortical activ
i',;y are illustrated in ms.ny primary textboolcs. For 
example: 

Butter,C.M.(l968) NeuronsycholoBY: the study of brain 
and beh~wior. Ba.sic concepts in psychology series. 
Delmon", ,CaIifornia: Brooks/Cole Publishing Co. ,p.l19. 

1'30 Barra..tt,P.E. (1956) The use of the EEG in the study 
of iJn8.gery. Brit.J.Psychol. vo1047 pt.2: 101-114. 

Fisher,S. and S.E.Clevels.nd (1968) Body image 8nd 
J2..ersona.li ty. op. ci t., pp. 338-3410 

191 !,!cBride,G., King,H.G. an0. J. '.V.James (1965) Socia.l 
proximity effects on g8.lv8nic skin response in adult 
humans. J.Psychol. 61:153-157. 
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(3.1.1) 
192 Anecdotv,l reference: Time rfi(l.["v,zine. 6 June 1969, p. 49. 

Investig(l,tion at the U. S .Medical Uenter for Federal 
Prisoners in Springfield, Mass., 

193 

194 

Kinzel,A.F.(1970) Body-buffer zones in violent 
pri30ners. Amer.Journ.Psychiv,try. 

Lacey,J.I.et 8,1.,(1953) Autonomic response specific
ity. Psycbosom. Ne~. 15,8. 

Solomon,P.et 8,1.,(ed.) (1961) Sensory deprivation. 
Ha.rvard Un~ versi ty Press. 

I~S Lacey,J .I.and B.O.Lacey (1958) Verification and ex
tension of the principle of autonomic response
~tereotypy. Amer.J.Psychol. 71,50. 

190 Cratty,B.J. (1967) l~ovement behavior (l,nd motor le8.rn
in,~. Second edition. l'liila,delphia: Le(l. & Peblgcr.p.161. 

,197 A distinction may be drawn between "psychological 
stress" 8,nd "physiological stress!". The former is 
often associated with frustra,tion and motivv:t;ional 
conflict. 
Seyle has proposed a physiologic8.1 basis for identi
fication of stress; it involves evidence of gla.nd
ular and visceral a.ctivi ty and changes in blood 
chemistry. 

Seyle,H.(1956) The stress of life.New York: McGraw
Hill. 

198 Fisher,S. a.nd S.E.Cleveland (1968) op.cit. ,p.3l]. 

199 The nature, measurement, vnd effects of stress, ten
sion, and anxiety on performance is discussed by: 

200 

201 

Cmtty,B.J.(1967)op.cit., p.160-183. 

Grossner, G'. H. ,Wechsler ,H. and M. Greenblatt (eds.) 
(1965) The threa.t of imnending dis8,ster: contribut
ions to the nsychology 01' stress.JUT l'ress. 

Including that of confinement under conditions of 
sensory depriv8.tion. See: 

Vernon,J. (1965) Inside the black room. Ha.rmondsworth:: 
Pelic.an Booles. 

The re18.tionship between muscul(l.r tension 8nd neuro
logical B,nd physiologic(l,l mea.sures h8,s been examined 
by:: 
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Pinneo,L.R.(19610 The effects of induced muscula.r 
tension during tra.cking on level of activation and 
on perform2.n::le. J .Exn.Psych. 62::523-53l. 

202 Vernon,J,r.D.(1969) op.cit., p.55. 

Another point of view is put by r,letzner: 

"One criterion which has been suggested is that 
'fear' is of an objective da.nger, whereas 'anxiety' 
is of an unre'al or irrational danger, which 'does 
not really exist out there'. This way of drawing 
the distinction contains an implicit va.]ue judge
ment:: for example, why should the anxiety provoked 
by feelings, which if expressed would l'ea.d to pun
ishment by the superego, be rega.rded as fear of a 
less 'real' da.nger than, for exa.mple, fear of a 
tlnalce ?" 

Metzner,R.(1961) Learning theory a.nd 
of neurosis. In: The British Journal 
Monograph Supplemen 2- ,. 
University Press. 

203 Malmo,R.B. a.nd J .F.Davis (1957) Anxietya.nd behav
iora.l arousal. Psych. Rev. 64: 276-287. 

204-

lIIeyer,D.R.and M.E.Noble (1958) Summation of ma.ni
fest anxiety and muscular tension. J.Exp.Psych. 
55: 599-602. 

Jordan,N. (1968) Themes in specu12.ti ve 1Js;.rchology. 
London:: Tavistock Pubhcahons. pp. 134-8. 

(3.l.2)Motivation s.nd drive-reduction. 

'ZOS Similar points are made by: 
J.orda.n,N. (1968) op.cit., p.lll. 

206 De'.l tsch has written:: 

"There a.re ••• • cases in which the s.nima.!. solves a 
novel problem without trial s,nd error, though it 
dravlo upon information ".bout the si tua.tion a.cquired 
on previous occasions •••••• These ca.ses are called 
insta.nces of latent lea.rning a.nd reasoning. 
We ta.lk of reasoning when a.n anima.I. h8s to combine 
two sets of informa.tion in some wa.y in order to 
find a solution. All the information which the a.n
ima.l must utilise in order to solve the problem is 
never presented together. The animo.l is then set 
a goal which it can reach Vii thout error only by 
upu tting together the va.rious pieces of knowledgc". 
In la.tent lea.ruing experiments the si tU8.tion with 
\.hi'ch the a.nima.l ~s confronted is similar. The dif
ference lies in the fact that all the evidence 
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of entry and exit by the experimenter." 
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id concerned with the roles of memory, pra.ctice, the 
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Vernon,!d.D.(1969) op.cit., p.lO. 
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210 Geiwitz,P.J.(1969) Hon-l~reudiEm persona.lit. 
Basic concepts in psychology ser~es. He mon 
Brooks/Cole Publishing Comp8.ny. pp. 91-101-

III Jbrdan,H.(1968) op.cit., pp.1l7-144. 

. , 
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Tavistock Publicat~ons. Hew York: Harper. p.274. 

213 Head,Sir Henry (1920} Studies in neurolorcv. op.cH., 

B8.rtlett, Sir Frederick C. (1920) Remembering'. op. ci t., 
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spati8l schcmata'. Hum?n Re18.tions, vol. 21: 241-267. 

214 Lewin,K.(D.Ca.r'j;wrightHed.)(1967) op.cit., p.59. 

21S Jones,J .C. (1970) Desi,cm lIethods:' seeds of huma.n 
fu turc.~ London: Wiley. p. 303. 
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(3.1.4)Goa.1-directed beh:.wiour:' system properties. 

216 

217 

2/8 

219 

220 

221 

Hinde,.R.A.(1966) op.cit., p.305. 

Deutsch,J.A.(1960) op.cit., p.25. 

Broadbent, D. E. (1964) Behaviour. London:: rirethuen. 
p.194. London:' Eyre & i:lpottiswoode:1961. 

Sommerhoff, G. (1969) The abstra.ct cha.ra.cteristics 
of living systems. In:' F.E.Emery (cd.) Systens thin.1{
ing. Harmondsworth: Penguin Books. p::?147-202. 

Hindc,R.A.(1966) op.cit., pp.304-7. 

. Broadbent,D.E. (1964) oP. cit., p.196. 

(3.1.5)Withdrawa.] and avoidance behaviour. 

222 

223 

224 

. It is suggested that flagella.nts derive their satis
factions from. fulfilment of the need to establish 
the perimeters of their ego and body-ima,ge bounda.F,f. 

Vernon,M.D.(1969) oP.cit., p.49. -
Metzner,R.(1961) op.cit., p.ll. 

(3.1.6)Reflcx actions. 
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Miller,G.A., Ga.lanter,E. a.nd K.H.Pribam (1960)Pla.ns 
s.nd the structure of beha.vior. New York:Holt,R~neh8.r.t 

& Ylinston. 

Pavlov, I.P. (1955) Selected vlOrks. London:: Centr".l 
Books Ltd. 

Watson,J .• B.(1924) Beh[lviorism. University of Chica.go 
PresEr. 
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Skinner,B.F. (1938) The beh:,w1.or of orp;anisms: an 
experimental all[1.1;vs1.s. New York:: Appletol1-0entury
crofts. 

127 Broadbent,D.E.(1964) on.cit., p.55. 

118 Hinde,R.A. (1966) oP.cit., p.97. 

2Z~ Solcolov,E.n. (1960) Neurol18.1 models a.nd the orient
ing reflex. In: !.l.A .B. Brazier (ed.) The centrs.1 
nervous system. a.nd bGha.vior. New Yorlc: J'OSiHh Lla.cy 
Poundat~on. -
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2'30 J1etzner,R.(196l) op.cit., pp.1-7. 

2~1 Broadbent,D.E.(1964) op.cit., pp.76-7. 

D.1.8)The criteria.' of avoidance behaviour. 
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Cohen,J.(1968) IIazardand: risk on the road. In:: 
Cohen,J .and B.Preston. Causes and prevention ·of 
roa,d (l,ccidents. London:-l!'a,ber. p.36. 

Cohen,J'. (1957) Subj ective probability. Scientific 
American. November,427. 

Cohen,J·. (1960) Chance, skill snd luck. Harmondsworth: 
Penguin Books. 

Cohen,J.and a.E.II.Hansel (1955) Experimental risk
taking. Jb.Psychol'.Psychother., Winter. 

Cohen,J.(1968) op.cit., p.44~ 

Cohen,J. and I.Christensen (1970) Information a,nd 
choice. Edinburgh: Oliver & Boyd. p.82. 

(3.1.9)Preferred speed and spatia,l preference. 

237 Cratty,B •• r.(1967) op.cit., pp.20l-5. 

238 Describing the tr(l,nsformation of the individus,l. 
when he sits behind the steering wheel' of a car, ... 

'Cohen noted that the'driver became cut off from 
natural: regulatory systems:, 

" ••• when a pedestrian walks or runs or otherwise a,lters 
his posture, his movements a,re governed by s, homeo
static system (maints,ining) ••• constancy or equilibriu.'ll 
in bodily processes, among other things, in the bal
'snce of the hormones, in temperature, 8nd in contro~_ 
of thc cardio~va.scul8.r system 8.."ld the reticuls,r form
ation. Any devia,tion from this stca,dy state s,ctiv8,tes 
measures which restore it. The equilibrium embraces 
all! forms of muscular contrnction including the rhyth
mic Hction1 of the respiratory musclcs 8nd the muscul
ar components of speech 8,S weDj [lS s,ctivi ty of the 
arms 8nd legs •••• and it is m(l,int8.ined by mechsnisms 
of the centrfl,l nervous systel'';. I:Iotor: impulses trans-
mi tted from the bra,in lend to contraction of muscles. 
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of the muscular action th8. t hs,s t8.ken pl(l.ce, wher~
upon the brs,in msponds by 8.ppropri2.tely sustaininG' 
suppressing or increa.sing further a.cti vi ty on the 
pfl.rt of the muscles. 
Cohen,J.(l968) 6n.cit., p.26. 
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Cratty,B.J.(1967) oP.cit., .'. 
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(3.2) THE mODERATORS OF TIlE SAFE DISTANCE 

240 Koffka.,K. (1935) Princinles of Gest:?,l t psychology. 
London:' Keg.?ln Pa.ul. 

n 
Kohler,W.(1929) Gest8,lt nsycholo!'Y. New York:: 
Liveright. . 

The first systema.tic attempt to 8.pply the principles 
of Gestalt psychology to the visual 8.rts:· 

Arnheim,R.(1956) Art a.nd visual norception. London: 
Faber and Faber. 

241 Cratty,B.J.(1967) Movement behaviour 8nd motor learn':" 
inl]. ( 2nd. edi tion) PhilHdelphia: Lea & 1"0 biger. p. 33. 
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ionD.l nsycholory. New York University Press. 

Warr and Kn8,pper discuss whethel' pe!'son perception 
is intrinsically different from object perception. 
They not.e that during interaction between people there 
is a reciproc8.l influence of A on B 8nd B on A. Thus 

. thc stimulus influences the perceiver 8nd the per
ceiver influences the stimulus. They wrote: " ••• if 
we treat this as a qucstion of the perceiver influ
encing wha,t inform8,tion the stimUlUS presents, thcn 
inter8.ction\ is clea.rly present in IDat1y ca.ses of ob
ject perception". (p.31) 

Warr,P.B.8,nd C.Knapper (1968) The nerce'otion of neo
pIe Bnd events. Londoll: Wiley. pp.31-2,46. 

'243 Bartlett, Sir Frederick (1932) Remembering. Cambridge 
University Press. p.248. 

But not only culture, but 8.ge, class, occupation, and 
poli tical 8.nd religious beliefs. See;: 

Wa,rr,P.B.and C.Knapper (1968) op.cit., p. 207. 

'244 Sega1],m.H., T.D.Campbell and Tll.J .Herskovitz (1966) 
The j.nfluence of 'cul ture on visu81 nercention. 
Indi~,napol~s: Bobbs-lIerrill. Also: Sc~ence:139:769. 
( 1963) 

245 EV8.ns-Pritcha.rd,E.E.(1940) The Huer. Oxford University 
Press. pp.4l-8. 

Whorf,B.1.(1940) Science Dnd line;uisties. Teehnolorcv 
Review. 44:229-248. 
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(3.2.l)The perceptual nrocess. 

246 Cr8.tty,B.J.(1967) op.cit., pp.39·-42. 
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stimulus if proximal stimuh_tion is 8.rtificially in
duced by stimu18.tion of cerebral nerve pe.thYle.ys. 
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of teI!lpors.l cortex. Amer. :~eur8l. Ass. H.Y. Tr8.Ds., 
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mechanisms. Princeton University Press. 

(3.2.2)The receptors. 
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Wyburn,G.U., R.W.Piekford & R.J.Hirst (1964) Human 
senses a.ndperceution. London & Edinburgh:: 01iver 
& Boyd. 

Pressure on the eyeba.lJ: C8.n produce a. phosphene, i. e. 
Cl. bright ring or a.res. in the field of vision. 

Witkin.,H.A., Lowis,H.B. ,Hertzm1m,H., Machover,K., 
Meissner,P.B. and S.W8.pner (1954) !,erson8,lity 
throuF,h perception. New York: Ha.rper. 
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Merton,p;A. (1964) Hum,l.l1 po si tion sense and sense of 
effort. Sym.Soc.exp.Biol., 18:387-400. 

(3.2.3)Individu8.1 differences. 
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A brupt changes in gr8.dient A.re p8.rticu18.rly l18ozard
ous to the blind. Kerbs, holes, steps up a.nd down, 
s.nd thin obstacles such 8.S chs.ins 8.nd posts are dif
ficult to relate to a.uditory CU8S. See: 

Benhs.m,T.A. (1963) Electronic travel aids for the 
blind. In: E.Bennctt et 801., (cds.) Hum::ll1 factors 
in tcchnolop:y. New York: HcGn1.w-Hill. 

An extensive. bibliogra.phy of reses.rch into the ca.use 
of 8.ccidents is given in: 

Cohen,J .a.nd B.Preston' (1~168) C8uses and nrevention 
of r08d 8ccidents. London: Fabcr [lud J:!'aber. 

Pickford,R.·.1. (1951) Indiv_~du81 differenccs in colour 
vision. JJondon: Routleilge, Lega.n J:',1.u1. 
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individuRl. University of Ch~CRgO' Press. 
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Birren,J.E., Butler,R.N., Greenhouse,S.W.,Sokolov,L., 
and U.R.Yarrow (eds.) (1963) Human 8.ging. U.S. Depart
ment of Health, Education and Nelfare.da.snington.D.C. 

Somrner, R. (1959) Studies in personal spRce. Sociometry .• 
22: 247-260. 

Reference to schizophrenic body-image pathology is 
ma.dc in: 
Fishcr,S.and S.E.Cleveland (1968) op.cit~, pp.15-20. 

257 Al1port,G.W. (1961) Pa.ttern and r.;rowth in persona.li ty. 
New York: Holt, Rinefia.rt and iI~nston. 

258 Vernon,M.D. (1970) Perceptio':l. throur.;h experience. Lon
don: ];!ethuen. p.230. 

259 Brown,W.P.(1961) conceptions of perceptuaJJ dei'enee. 
. Bri t.J .monor.;. SuPp., 35. 

O.2.4)The visual exoerienee of objects. 

260 Comprehensive 8.CCOunts of the m8.tters discussed in this 
section can be found in mest introduetory·texts to per
ception, for example: 

De.y,R.H.(1969) Human perception. London: Wiley. 

Gibson,J.J. (1950) The perception of the visue.l world. 
Boston: Houghton miffEn. 

Vernon,1.l.D.(ed.)(1966) Experiments in visurt.l perception. 
HarmondslVorth:Pelican. 

Vernon,m.D.(1970) Percep'i;ion through experience. op.cit., 
.. ' 

(3.2.6)Pereeptual defence. 

261 Vernon,M .. D.(ed.)(1966) op.cit., pp.331-417. 

Vernon,11. D. (1970) OP. cit. ,pp. 218-227. 

Bro'fm,.7.P. (1961) op.cit., 

262 Rosen,li.C. (1954) Change in perceptua.l threshold a.s a' 
protective function of the orgenism. Jourm1.1 of Pcrson
a.lity. 23:182-194. See also: Vcrnon,J.I.D.(1966) p.395f±,. 

263 Laza.rus,R.S.and R.A.MeClea.ry (1951) Autonor:1ic discrimin
a.tion without awareness: a. study of subception. Psychol. 
Rev., 58:113-122. See a.lso: Vernon,U.D.(1966) p.3bbi'f. 

264 Chordorkoff ,E. (1956) Anxiety., threa.t and defensive re-
Rctions. J.Gen. Psychol., 54,191. 

265 Vernon,LI.D. (1970) op. ci t. ,p. 226. 
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ive in world nsychiatry. vol. 2. Edinburgh:, OliveI' & 
Boyd .• pp.130-145. 
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An interpretative note 
J6an Riviere. Cited by 
cit., p.42. 

and the id.London:, Hogarth Press, 
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Fisher & Cleveland (1968) £E. 

(3.3.l)The percept and the image a,s cognitive processes. 
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Critchley,m.(1950) The body image in neurology. 
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Cratty, B.J.(1967) Uovement behavior and motor learn
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Schilder,P.(1935) The image and a~pearance of the 
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280 Cohen,J. (1968) The motorist as centaur: a hio-robot 
model. Ch.2,Pa.rt 1. In: J .Cohen and B.Preston. Causes 
snd prevention of rO~l.d a.ccio.eni>s. London: Fs.ber. 
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Robert Graves suggests that the term "centaur" perhaps 
refers to "a· wa.r bsnd of one hundred (horsemen)". p. 43, 
note 7. 
He s.lso notes: 
"Horses vlere sacred to the moon, snd hobby-horse dances, 
designed to ma.ke ra.in, have apparently given rise to 
the legend ths.t the Centaurs (of ma.gnesia.) were hslf 
horse, half mfln. The earliest Greek representa.tion of 
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ies - is found on a r,~ycena.ean gem from the Heraeum a.t: 
Argos; they fs.ce es.ch other snd s.re dancing ••••••• " 
P.209-2l0, note 3. 

Graves, R.(1955) The Greek ll1yths, 2 volumes. Harmonds
worth: Penguin Books. 

Stratton,G.m.(1896) Some preliminary experiments on 
vision without inversion of the retin8.1 image. Psvchol. 
Rev., 3:611-617. 
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Smith,K.U.and IV.M.Smith (1962) Perception and motion. 
Philadelphia.: W.B.Saunders. 

Schilder,P.(1935) op.cit., p.211. 
Much of section (3.3.4) is indebted to Schilder although 
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APPENDIX l.EXl'ERIMENT (PART 1): UNOBSTRUCTED PASSAGEWAY 
..•. , ..... 

subject No. F.1 

FOOTSTEP SEQUENCE 
TRIA *1 2 3 4 5 6 7 8 9 10 

1 25;5 46.3 71.1 97;5 121.6 147;5 174.3 199;7 22403 247.9 
2 24.0 45;4 70.0 96.5 121.8 148.0 173.0 198.3 221.4 246.6 
3 25;4 47;8 72.5 98;3 123.6 150.7 176.2 202.0 227.6 252.0 
4 25;3 48;3 72;3 98;0 123.8 149.4 176.3 202.0 227.8 252.3 
5 27.7 49.9 77.1 102.3 128.4 154.2 179.7 204.3 228.5 254.0 

mEAN (1_5)25.5 47.5 72.6 98.5 123.8 149.9 175.9 201.2 225.9 250.5 

6 27.7 47.8 73.4 97;9 123;4 148.2 175.5 201.2 227.9 252.5 
7 26;2 48.7 74.8 101.3 127.7 155.7 181.1 208.6 235.1 259.2 
8 25;1 45.8 72.2 97.9 122.9 149.7 174.1 200.3 225.9 251.7 
9· 24.7 45.9 69.4 95.0 1~v.3 146.0 171.4 196.7 220.0 245.2 

10. ·26.4 46.8 74.0 100.0 124.6 151.3 176.6 203.1 227.2 254.1 

MEAN $_10)26.0 47.0 72.7 98.4 123.7 150.2 175.7 202.0 227.2 252.5 

All trials bega.n on right foot. 
Dimensions (inches) are means of heel and toe-marks. 
Step *(1) includes ana110wance (5.0 inches) for half the 
length of the S's. shoe (APPENDIX 2 FIG.130) because Ss. 
were asked to toe the sta.rting line (zero inches) a.t the 
start of their walk. 
For data of heel and toe locations.see APPENDIX l(TABLE 39.). 
For mean stride length see RESULTS (TABLE 5· ). 

TADLE( 27 ). MEtl.N DISTANCE OF FOOTPRINT CENTRE-LINE WCAT":' 
IONS FROl.~ START IN UNODSTRUCTED PASSAGEWAY. (F.1) 
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APPENDIX l.EXPERmENT ( PART 1 ) :~UNOBSTRUCTED PASSAGEVlAY 

'Subject No. F.2 

FOOTSTEP SEQUENCE 
TRIA *1 2 3 4 5 6 7 8 

1 21.9 41;; 63.7 89.0 111.7 136.0 159.2 184.7 
2 _ 24.4 42.6 Cf.3 92.4 116.5 141.1 164.7 189.4 
3 25;0 47.2 72.2 98.6 123.9 150.3 176.0 202.3 
4 26;3 47;4 73.7 102.2 126.9 155.8 182.7 212.1 
5 23.9 45.5 70.8 99.5 125.2 151.7 178.4 204.0 

9 10 

208.7 234.0 
213.9 239.2 
233.7 255.9 
236.9 263.2 
229.0 256.8 

MEAN 1-5 24.3 44.8 69.3 96.3 120.8 147.0 172.2 198.5 224.4 249.8 

6 24;8 46;3 72;0 98;2 123.9 15L9 172.2 203.9 230.4 259.1 
7 25.4 47;0 72.3 100.2 126.7 153:0 179.0 206.8 234.0 26L2 
8- 29;5 52.5 77.9 106.0 132.7 163.3 190.6 218.9 245.5 269.0 
9 23.8 46.8 71.8 100.4 126.2153.3 180.5 208.4 234.8 260.0 

10 24.9 49.2 75.7 104.2 131.3 161.0 186.7 213.3 240.3 266.5 

~~g)25.7 48.4 73.9 101.8 128.2 156.5 182.8 210.3 237.0 263.2 

All tri(lls began on right foot". 
Dimens~ons (inches) are me(lns of heel nnd toe-m(lrks. 
Step *(1) includes <Ill allowance (5.0 inches) for half the 
length of the S's shoe (APPENDIX 2 FIG.I'3I) because Ss. 
were asked to toe the starting line (zero inches) (l.t the 
st(lrt of their walk. 
For d(lta of heel (lnd toe loc(ltions see APPENDIX l(TABLE 40}, 
For me(ln stride length see RESULTS (TABLE 6, ). 

TABLE( 28 ). mEAN DISTANCE OF FOOTPRINT CENTRE-Lum LOCAT";' 
IONS FROM START OF UNOBSTRUCTED PASSAGEWAY. (F.2) 
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. APPENDIX l.EXPERIlI1ENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

Subject No.F.3 

FOOTSTEP SEQUENCE 

TRIAL *1 2 3 4 5 6 7 8 9 

1 2a~2 51~4 BO~7 109~5 137.7 165.1 192;B 220;6 249,1 
2 2B.0 51;B 79~2 10B;2 137;1 165.3 193;4 221;7 248.5 
3 30;6 54.6 B4.3 112.8 142.0 170.6 199.4 227.9 256.6 
4. 27.9 49.B 78.9 107.4 135.7 163.B 191.9 218.6 245.9 
5 27.6 49.8 78.4 107.1 134.9 162.8 189.7 217.0 243.0 

r~~~! 28.5 51.5 Bo.3 109.0 137.5165.5 193.4 221.2 24B.6 

6 26;3 49;0 77;2 104;1 132;5 160;1 187.5 216;0 242.5 
7 27.8 51.2 79.0 106;9 140.3 163.7 192.5 219.7 247.0 
B 28.0 51.3 BO.5 108.4 137.5 165.9 194.1.221.8 249.6 

-9 27.9 51.4 79.7 109.3 137;5 166.1 194.5 223.1 250.6 
10 24.8 48.1 76.9 105.5 135.4 164.0 192.6 221.2 248.7 

MEAN 6_10)27.0 50.2 78.7 106.8 136.6 164.0 192.2 220.4 247.7 

All tria.ls began on right foot. 

Dimensions(inches) are means of heel and toe-marks. 

Step *(1) includes an allowanoe (5.0 inches) for ha.lf the 
length of the S' s. shoe (APPENDIX 2. FIG.132.) bec:3Use Ss. 
were a.sked to toe the sta.rting line (zero inches) at the 
sta.rt of their walk. 

10 

• 

For data of heel and toe loca.hons see APPENDIX l(TABLE 4Ji). 

For mean stride length see RESULTS (TABLE 7' ). 

TABLE( 29 ). MEAN DISTANCE OF FOOTPRINT CENTRE-LINE LOCAT
IONS FRom START OF UNOBSTRUCTED PASSAGEWAY. (F.3) 
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APPENDIX 1.EXPERIlVIENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

Subject No. M.1 

FOOTSTEP SEQUENCE 
TRIAL *1 2 3 4 5 6 7 8 9 10 

1 27~8 48.8 77.4 104.6 131.9 157.6 183.6 210.6 230.5 260.7 
2 30.3 52;1 80.9 108.4 135.2 161;9 IB8.3 215.8 241.4 266.7 
3 27;7 49.9 78.0 105.2 132.0 158.2 186.1 211.8 236.3 260.6 
4 30;4 51.4 79;4 105.8 132.7 160.4 186.J 210.1 236.4 262.1 
5 27.8 49.2 76.2 103.7 131.1 157.9 185.8 213.2 239.0 264.6 

MEAN 29.0 50.3 78.4 105.5 132.6 159.2 186.0 212.3 236.7 262.9 1-5) 

6 27.5 46.9 75.3 100.8 128.9 155;1 182.6 207.7 233.7 259.5 
7 28;1 48.6 77.6 104.1 130.9 155.5 183.7 209.7 236.4 260.5 
8 26.6 47.6 75.9 103.7 131.3 156.2 183.4 20819 234.2 262.0 
0 28.9 48;9 75.5 101.7 128.1 154.3 181.0 206.5- 232.3 258.1 / 

10 27.7 48.7 76.4 102.6 130.9 155.6 185.1 211.0 238.3 264.0 

~~~~)27.8 48.1 76.1 102.6 130.0 155.3 183.2 208.8 235.0 260.8 

All trials began on left foot. 

Dimensions (inches) are means of heel and toe-marks. 

Step *(1) includes an allowance (5.5 inches) for half the 
length of the S's. shoe (APPENDIX a FIG.I'33) because SE:. 
were asked to toe the starting line (zero inches) at the 
start of their walk. 

For data of heel and toe locations see APPENDIX l(TABLE 42). 
For mean stride length see RESULTS (TABLE 8 ). 

TABLE(30).MEAN DISTANCE OF FOOTPRINT CENTRE-LINE LOCAT
IONS FROM START OF UNOBSTRUCTED PASSAGEWAY. (I.!.1) 
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APPENDIX 1. EXPERHlENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

Subject No. M.2 

FOOTSTEP SEQUENCE 

TRIAl *1 2 3 4 5 6 7 8 9 

1 28;1 50.2 80.6 108.6 138.6 166.7 197.0 223.5 
2 30;8 56.5 86.1 117.2 145.3 176.5 205.6 235.9 
3 32.7 58.5 90.9 122.4154.3 186.2 218.1 250.6 
4 29.9 57.5 88.0 121.3 151.6 184.4 213.3 246.8 
5 31.7 59.9 89.1 121.7 152.1 183.9 214.9 248.6 

MEAN 30.6 56.5 86.9 118.2 148.3 179.5 209.8 241.1 1-5) 

6 32.9 58;0 91.6 123;7 155;5 187.7 220; 2 253;2 
7 37.6 61.6 95;4 129.0 162.5 195.5 229.2 260.8 
8 32;6 57.7 91.5 122.1 155.1 184.4 217.7 248.9 
9 34; 9 61.5 91.4 128.6 lSJ.2 193.1 227.2 256.0 

10 34.9 61.7 92.4 129.2 160.8 196.6 230.5 262.0 

MEAN 34 6 
6-10) • 60.1 92.5 126.5 159.4 191.5 225.0 256.2 

. All· trials' began on left foot except trials 2,4 and 5. 
Dimensions (inches) are means of heel and toe-ma.rks. 
Step *(1) . includes an allowance (6.0 inches) for half.'the 
length of the S's. shoe (APPENDIX 2 FIG.134) because Ss. 
were asked to toe the starting line (zero inches) at the 
start of their walk. 

10 

For da.ta of heel and toe locations see APPENDIX l(TABLE 43). 
For mean stride length see RESULTS (TABLE 9 ). 

TABIJE(31) MEAN DISTANCE OF FOOTPRINT CENTRE-LINE LOCAT-' 
IONS FROM START OF UnOBSTRUCTED PASSAGEWAY. (M. 2) 
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~PPENDIX 1. EXPERIMENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

Subject No. M.3 

FOOTSTEP SEQUENCE 
TRIAI *1 2 3 4 5 6 7 8 

1 29.8 56~7 90~2 123.2 157.0 190,1 222.7 254.6 
2 28;9 52;3 83.9 115;4 146.8 181.1 214.2 248;7 
3 30;2 57.3 90.1 124.0 156.5 190.1 223.3 257.2 
4 28.5 53.1 86.3 120.1 153.5 188.9 221.5 255.9 
5 30.6 58.0 89.9 122.3 155.6 188.6 220.8 251.3 

MEAN 1-5) 29.6 55.5 88.1 121.0 153.9 187.8 220.5 253.5 
.;. 

9 10 

6 26.0 51.9 84.9 117.4 150.5 184.2 217.6 249.8 -
7 . 27.5 52.2 84.9 117.4 149.3 181.8 213.4 245.6 
8 29.1 54.8 88.9 122.5 158.1 192.5 226.2 257.6 
9 26.9 51.1 85.0 116.3 151.0 185.2 219~6 252.9 

10 28.4 54.3 86.9 119.3 152.8 184.6 217.5 250.0 

MEAN 6_10)27.6 52.9 86.1 118.6 152.3 185.7 218.9 251.2 

All trials began on left foot. 
Dimensions (inches) a:re means of heel and toe-marks. 
Step *(1) includes an allowance (6.0 inches) for half the 
length of the S's. shoe (APPENDIX 2 FIG.I:35) bec8use Ss. 
were asked to toe the starting line (zero inches) at the 
start of their walk. 
For da.ta of heel and toe locations see APPENDIX 1(TABLE44). 
For Iaean stride length see RESULTS (TABLE 10). 

TABLE( 32). MEAN' DISTANCE OF FOOTPRINT CENTRE-LUm LOCAT
IONS FROM START OF UNOBSTRUCTED PASSAGEWAY • (r.l. 3) 
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APPENDIX 1.. EXPERImENT (PART 1) :: UNOBSTRUCTED PASSAGEWAY 

Subject No. F.l 
Undirected Trial~ (1-5) 

TRIAL Step 1 Step 2 Step 3 . Step 4 Step 5 
D W D IV D IV D W D 

1 R 25.5 29.8 71.1 29.1 121.6 29.3 174.3 28.4 224.3 
L 46.3 26.1 97.5 25.9 147.5 25.8 199.7 24.2 247.9 

2 R 24.0 28.0 70.0 28.3 121.8 28.0 173.0 26.8 221.4 
L 45.4 24.2 96.5 25.4 148.0 23.5 198.3 25.1 246.6 

3 
R 25.4 29.0 72.5 29.1 123.6 29.6 176.2 28.3 227.6 
L 47.8 23.9 98.3 25.6 150.7 25.4 202.0 24.6 252.0 

4 R 25.3 28.2 72.3 27.6 123.8 28.1 176.3 26.8 227.8 
L 48.3 25.0 98.0 24.7 149.4 24.4 202.0 24.5 252.3 

5 
R 27.7 28.7 77.1 26.8 128.1 26.1 179.7 26.3 228.5 
L 49.9 24.5 102.3 24.0 154.2 22.9 204.3 23.4 254.0 

(D) Distance from start. 
(W) Width from L.H.wall. 

(R) Right foot. 
(L) Left foot. 

Directed Trials (6-10) 

W 

26.6 
23.0 
29.0 
25.3 
26.8 
23.6 
26.8 
23.4 
27.0 
25,5 

TRIAL Step 1 
D Vi 

Step 2 
D 'IV 

Step 3 
D VI 

Step 4 
D W 

Step 5 
D W 

227.9 26.5 
252.5 21.6 6 R 27.7 

L 47.8 
25.8 73.4 26.7 123.4 26.7 175.5 26.6 
22.5 97.9 24.3 148.2 24.0 201.2 23.6 

235.1 28.3 
259.2 23.5 7 R 26.2 

L 48.7 
28.4 74.8 28.0 127.7 29.0 181.1 29.4 
24.4 101.3 25.4 155.7 26.3 208.6 26.3 

225.9 28.5 
251.7 25.1 8 R 25.1 

L 45.8 
28.3 72.2 26.7 122.9 27.4 174.1 28.9 
24.3 97.9 23.9 149.7 24.5 200.3 26.3 

220.0 27.9 
245.2 24.9 9 

R 24.7 
L 45.9 

28.5 69.4 28.0 120.3 30.0 171.4 27.3 
22.9 95.0 25.9 146.0 25.0 196.7 24.3 

227.2 29.0 
254.1 25.0 

10 R 26.4 
L 46.8 

27.9 74.0 26.8 124.6 27.8 176.6 27.5 
24.1 100.0 24.3 151.3 24.4 203.1 25.1 

Dimensions (inches) a.re means of heel and toe-ma.rks. 
For data of heel and toe locations see APPENDIX 1 (TABLE 39). 
For mean stride length in Trials (1-5) and (6-10) see 
RESULTS (TABLE 5, ). . . 
For mean distan')e of footprint locations from L.H.wal1 in 
Trials (1-5) ana (6-10) see RESULTS (TABLE 13 ). 

TABLE ( 33). FOOfPRINT CEl1TRE-LINE LOCATIONS IN UNOBSTRUCTED 
PASSAGEWAY. (F.l) 
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APPENDIX 1. EXPERIJI!ENT (PART 1): UNOBSTRUCTED -PASSAGEWAY 

Subject No. F.2 

TRIAL step 1 
D VI 

Undirected Trials (1-5) 
Step 2 Step 3 Step 4 
D W D IV D VI 

step 5 
D IV 

1 R 21.9 27.5 63.7 31.1 111.7 31.5 159.2 28.7 208.7 29.7 
L 41.5 26.8 89.0 28.6 136.0 27.3 184.7 25.9 234.0 28.9 

2 R 24.424.8 66.330.2 116.5 33.3 164.7 34.3 213.9 34.8 
L 42.6 24.0 92.4 28.3 141.1 30.1 189.4 30.9 239.2 30.8 

3 R 25.0 27.9 72.2 31.3 123.9 33.0 176.0 33.4 233.7 32.3 
L 47.2 25.4 98.6 27.8 150.3 29.1 202.3 29.8 255.9 27.8 

4 R 26.3 23.8 73.7 28.6 126.9 32.8 182.7 32.8 236.9 30.3 
L 47.4 21.8 102.2 26.6 155.8 29.9 212.1 26.5 263.2 27.8 

5 R 23.9 26.5 70.8 29.3 125.2 29.1 178.4 26.5 229.0 26.9 
L 45.524.8 99.5 24.9151.7 23.7 204.0 22.3 256.8 26.0 

(D) Distance from sta.rt. 
(W) Width from L.H.wal1. 

(R) Rieht foot. 
(L) Left foot. 

:Directed Trials (6-10) 

TRIAL Step 1 Step 2 Step 3 Step 4 Step 5 
D _ -Vi D w· D w- D -IV D VI 

6 R ~4.8 27.4 72.0 26.2 123.9 26.3 177.2 27.2 230.4 27.8 
L 4603 23.0 98.2 23.4151.9 22.9203.9 24.0 259.1 26.9 

7 R 25.4 27.5 72.3 30.3 126.7 32.5 179.0 32.7 234.0 32.6 
L 47.0 25.4 100.2 28.3 153.0 30.2 206.8 29.5 261.2 30.1 

8 R 29.5 26.7 77.9 28.2 132.7 29.5 190.6 28.7 245.5 29.9 
L 5~.5 25.5 106.0 25.3 163.3 26.2 218.9 26.3 269.0 27.3 

9 R 23.8 29.5 71.8 29.8 126.2 30.8 180.5 29.6 234.8 29.0 
L 46.8 26.5 100.4 27.8 153.3 28.4 208.4 26.5 260.0 26.0 

10 R 24.9 28.8 75.7 29.3 131.3 30.2 186.7 31.7 240.3 31.6 
- L 49.2 26.6 104.2 24.8 161.0 26.2 212.3 28.1 266.5 26.1 

Dimensions (inches) are means of heel and toe-marks. 
For data of heel and toe locations see APPENDIX 1 (TABLE 40). 
For mean stride length in Trials (1-5) and (6-10) see 
RESULTS (TABLE 6 ). 

For mean distance of footprint locations from L.R.wall in 
Trials (1-5) and (6-10) see RESULTS (TABLE 14) •. 

TABLE ( 34 ). FOOTPRINT CENTRE-I,rrm LOCATIONS IN UNOBSTRUCTED 
PASSAGEWAY. (F. 2) • 
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APPENDIX 1. EXPERIMENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

:;lubject No. F.3 

TRIAL Step 1 
D 1'1 

Step 2 
D W 

Undirected Trials (1-5) 

Step 3 
D W 

Step 4 
D W 

step 5 
D VI 

1 R 2B~2 2B.9 BO.7 29.5 137.7 27.6 192.B 2B.7 249.1 27.6 
L 51.4 27.7 109.5 27.4 165.1 26.3 220.6 26.B 

2 R 28.0 2B.9 79.2 27.B 137.1 27.6 193.4 29.7 24B.5 2B.0 
L 51.B 26.2 10B.2 26.2 165.3 26.6 221.7 26.2 

3 R 30.6 30.5 84.3 28.4 142.0 28.2 199.4 26.9 256.6 27.6 
L 54.6 25.1 112.B 26.7 170.6 25.2 227.9 25.3 

4 R 27.9 29.9 7B.9 27.B 135.7 25.9 191.9 26.7 245.9 2B.4 
L ~9.B 27.5 107.4 25.3 163.B 23.0 21B.6 25.1 

5 R 27.6 30.8 7B.4 29.9 134.9 30.3 IB9.7 2B.0 243.0 27.7 
L 49.B 2B.2 107.1 28.1 162.B 27.2 217.0 25.7 

(D) Distance from sta.rt. 
(IV) Width from L.R.wall. 

~RIAL Step 1 
l) Vi 

Step 2 
D W 

(R) Right foot. 
(L) Left foot. 

Directed Trials (6-10) 

Step 3 
D VI 

Step 4 
D W 

Step 5 
D vi 

6 R 26.3 28.9 77.2 28.6 132.5 2B.6 IB7.5 29.2 242.5 29.1 
L 49.0 27.5 104.1 26.9 160.1 27.5 216.0 2B.3 

7 R 27.B 27.9 79.0 27.1 140.3 2B.0 192.5 26.4 247.0 24.1 
L 51.2 24.0 106.9 25.2 163.7 24.3 219.7 2B.7 

B R 28.0 27.7 BO.5 2B.4 137.5 2B.3 194.1 29.2 249.6 30.1 
L 51.3 26.0 10B.4 25.3 165.9 26.B 221.B 26.4 

9 R 27.9 2B.7 79.7 2B.9 137.5 23.9 194.5 26.B 250.6 26.6 
L 51.4 26.6 109.3 26.4 166.1 26.4 223.1 23.6 

10 R 24.8 28.3 76.9 27.5 135.4 2B.B 192.6 29.8 24B.7 29.5 
L 4B.l 25.4 105.5 25.B 164.0 25.B 221.2 27.9 

Dimensions (inches) are mea.ns of heel and toe-marks. 
For data of heel and toe locations see APPENDIX 1 (TABLE 41). 
li'or meRn stride length in Trie.ls (1-5) and (6-10) see 
RESULTS (TABLE T ). 
For meRn distance of footprint locations from L.ll.wall in 
Trials (1-5) and (6-10) see RESULTS (TABLE15). 

'CABLE (35). FOOTPRINT CENTRE-LINE LOCATIONS IN UIlOljSTRUCTED 
PASSAGEWAY. (F.3) 



471 
APPENDIX 1. EXPERImENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

Subject No. M.1 

TRIAL Step 1 
D W 

Step 2 
D IV 

Undirected Trials (1-5) 
Step 3 Step 4 
D VI D IV 

R 48.8 22.4 104.6 23.,8 157.6 25.5 210.6 2703 

Step 5 
D VI 

260.7 24.5 1 L 27.8 13.5 77.4 15.7 131.9 18.7 183.6 19.7 230.5 18.7 

2 R 52.1 25.7 108.4 26.3 161.9 23.8 215.8 23.5 266.7 25.5 
L 30.3 Hl.1 ,80.9 21.0 135.2 18.6 188.3 18.0 241.4 17.0 

3 R 49.9 22.6 105.2 23.5 158.2 24.6 211.8 25.0 260.6 27.0 
L 27.7 14.3 78.0 16.5 132.0 15.8 186.1 17.0 236.3 19.4 

4 R 51.4 23.9 105.8 24.9 160.4 24.5 210.1 24.2 262.1 26.6 
L 30.4 16.4 79.4 16.6 132.7 16.9 186.3 17.0 236.4 17.5 

5 R 49.2 24.3 103.7 24.3 157.9 24.9 213.2 24.6 264.6 26.5 
L 27.8 16.6 76.2 18.5 131.1 16.5 185.8 17.6 239.0 17.5 

(D) Distance fro~ start. 
(\'I) Width from L.H.wall. 

(R) Right foot. 
(L) Left foot. 

Directed Trials (6-10) 

TRIAL Step 1 Step 2 Step 3 Step 4 Step 5 
D VI D W D Vi D y{ D vi 

6 R 46.9 31.,2 100.8 30.8 155.1 31.0 207.7 32.1 259.5 33.1 
L 27.5 24.1 75.3 24.5 128.9 24.7 182.6 24.9 233.7 24.8 

7 R 48.6 31.6 104.1 31.3 155.5 31.7 209.7 32.5 260.5 33.8 
L 28.1 23.5 77.6 22.7 130.9 22.7 183.7 25.0 236.4 23.4 

8 R 47.6 31.2 103.7 30.7 156.2 32.1 208.9 34.0 262.0 34.0 
L 26.6 22.1 75.9 23.6 131.3 22.4 183.4 26.0 234.2 26.5 

9 R 48.9 32.7 101.7 33.1 154.3 33.0 206.5 33.1 258.1 34.5 
L 28.9 23.9 75.5 24.0 128.1 24.2 181.0 25.3 232.3 25.3 

10 R 48.7 31.9 102.6 30.2 155.6 30.1 211.0 31.5 264.0 31.0 
L 27.7 22.7 76.4 23.6 130.9 21.3 185.1 23.1 238.3 23.7 

Dimensions (inches)' are mea,ns of heel and toe-marks. 
For data of heel and toe locations see APPENDIX 1 (TABLE 42). 
For mean stride length .in Trials (1-5) and (6-10) see 
RESULTS (TABLE 8 ) • 
F'or mean dista.nce of footprint locations from L.H.wa11 in 
Trials (1-5) ana (6-10) see RESULTS (TABLE 16). 

T'ABLE (36) .FOOTPRINT CENTRE-LINE LOCATIONS IN UNOBSTRUCTED 
PASSAGEWAY. (M. 1). 
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APPENDIX 1. EXPERIMENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

Subject No. M.2 

TRIAL Step 1 
D W 

Step 2 
D \V 

Undirected TriAls (1-5) 
Step 3 
D \V 

Step 4 
D W 

1 R 50.2 30.5 108.6 29~6 166.7 29.0223.5 28.4 
L 28.1 23.8 80.6 25.0 138.6 23.5 197.0 24.0 

2 R 30.8 27.2 86.1 25.8 145.3 28.4 205.6 29.3 
L 56.5 21.0 117.2 22.9 176.5 24.9 235.9 24.7 

3 R 58.5 31.2 122.4 32.9 186.2 31.7 250.6 32.3 
L 32.7 24.5 90.9 31.5 154.3 28.4 218.1 29.2 

4 R 29.9 30.0 88.0 29.3 151.6 28.5 213.3 30.7 
; L 57.5 24.5 121.3 23.5 184.4 26.6 246.8 27.0 

5 R 3~.7 28.6 89.1 28.4 152.1 29.5 214.9 32.1 
L 59.9 25.0 121.7 24.7 183.9 27.3 248.6 31.5 

(D) Distance from start. 
(W) Width from L.E.wall. 

TRIAL . Step 1 step 2 
D W D 

(R) Right foot. 
(L) Left foot. 

Directed Trials (6-10) 

Step 3 Step 4 
D W· D 

6 R 58~0 30.7 123.7 32.2 187.7 33~6 253.2 34.4 
L 32.9 26.2 91.6 26.8 155.5 30.4 220.2 31.3 

7 R 61.6 33.5 129.0 32.5 195.5 32.0 260.8 29.9 
L 37.6 25.9 95.4 30.2 162.5 27.9 229.2 26.6 

8 R 57.7 29.7 122.1 28.8 184.4 29.8 248.9 30.3 
L 32.6 24.4 91.5 24.5 155.1 23.1 217.7 25.1 

9 R 61.5 29.0 128.6 27.2 193.1 28.6 256.0 28.6 
L 34.9 25.0 91.4 22.7 163.2 24.1 227.2 23.5 

10R 61.7 29.6 129.2 32.7 196.6 31.7 262.0 31.4 
L 34.9 25.2 92.4 26.4 160.8 27.7 230.5 26.1 

Step 5 
D W 

Step 5 
D W 

... 

Dimensions (inches) are me8.ns of heel and toe-marks. 
For data of heel and toe locations see APPENDIX 1 (TABLE 43 ). 
For mean stride length in Trials (1-5) and (6-10) see 
RESULTS (TABLE 9 ). 
·For mean distance of footprint locations from L.H.wall in 
Trials (1-~) and (6-10) see RESULTS (TABLE 17). 

TABLE (37 ).POOTPRINT CENTRE-LINE LOCATIONS IN UNOBSTRUCTED 
PASSAGEWAY. (1vI. 2). 
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APPENDIX 1. EXPERIMENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

Subject No.M.3 

TRIAL Step 1 
D W 

Step 2 
D W 

" 

Undirected Trials (1-5) 

Step ~ 

D IV 

Step 4 
D W 

Step .5 
D W 

1 R 56.7 28.2 123.2 26.3 190.1 24.6 254.6 24.3 -
L 29.8 24.8 90.2 23.7 157.0 20.9 222.7 19.7 

2 R 52.3 31.4 115.4 29.5 181.1 28.1 248.7 26.2 
L 28.9 25.7 83.9 26.5 146.8 24.2 214.2 24.1 

3 R 57.3 28.9 124.0 30.8 190.1 28.2 257.2 25.5 
L 30.2 23.3 90.1 23.1 156.5 24.5 223.3 22.4 

4 R 53.1 26.9 120.1 27.6 188.9 27.7 255.9 29.0 
L 28.5 22.8 86.3 22.6 153.5 22.9 221.5 23.8 

5 ~ ~~:~ ~~:§ 1§~:§ ~6:~ i~~:~ ~J:g ~~6:§ ~~:~ 
(D) Distance from start. 
(W) Width from L.R.wall. 

TRIAL Step 1 
D Vi 

Step 2 
D \'1 

(R) Right foot. 
(L) Left foot. 

Dil'ected Trials (6-10) 

Step 3 
D IV 

Step 4 
D VI 

6 R 51w9 27~5 117.4 27.2 184.2 28.0 249.8 27.7 
L 26.0 22.1 84.9 22.6 150.5 23.6 217.6 24.7 

T R 52.2 28.5 117.4 27.3 181.8 26.5 245.6 27.6 
L 27.5 23.7 84.9 24.0 149.3 23.8 213.4 23.5 

8 R 54.8 29.0 122.5 29.7 182.5 25.5 257.6 28.7 
L 29.1 23.0 88.9 25.5 158.1 23.5 226.2 23.4 

9 R 51.1 27.6 116.3 26.3 185.2 29.1 252.9 28.6 
L 26.9 23.3 85.0 22.3 151.0 23.3 219.6 25.5 

10 R 54.3 2~.0 119.3 29.0 184.6 26.4 250.0 28.6 
L 28.4 23.6 86.9 24.6 152.8 24.5 217.5 23.2 

Dimensions (inches) are mea.ns of heel and toe-marks. 

Step 5 
D IV 

.,. ..,. 

For da.ta of heel and toe locations see APPElmIX 1 (TABLE 44). 
For mean stride length in Trials (1-5) and (6-10) see 
RESULTS (TABLE 10 ) • 
For mea.n distance of footprint locations from L.R.wall in 
Tria.ls (1-5) and (6-10) see RESULTS (TABLE 18) •. 

TABLE (38 ) .FOOTPl1INT CENTRE-LINE LOCATIONS IN UNOBSTRUCTED 
PASSAGEWAY. (M. 3) • 
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APPENDIX 1. EXPERImENT (PART 1): UNOBSTRUCTED pASSAGEV/AY 

Subject No. F.1 (R) Right foot. (H) Heel. (D) Distance(ins.) 
(L) Left foot. (T) Toe. ('11) v7idth (ins.) 

TRIAL Step 1 Step 2 Step 3 Step 4 Step 5 
D IV D IV D VI D W D VI-

1 R H 17.0 29.5 67.0 28.5 117.5 28.5 168.8 28.2 220~3 26.2 
R T 24.0 30.0 75.2 29.7 125.7 30.0 177.7 28.5 228.3 27.0 
LH 42.'1 26.5 92.7 25.7 143.4 26.0 1.95.2 24.3 243.2 23.0 
LT 50.4 25.7 102.2 26.0 ~51.5 25.5 204.1 24.0 252.5 23.0 

2 RH 14.0 2~. 5 65.3 28.0 117.5 27.5 168.5 26.0 217.1 28.5 
RT 24.0 2 .5 74.7 28.5 126.0 28.5 177.4 27.5 225.7 29.5 
LH 40.8 24.5 91.5 25.6 143.3 23.5 193.2 25.5 242.1 25.5 
LT 50.0 23.9 101.4 25.2 152.6 23.5 203.3 24.7 251.0 25.0 

3RH 16.0 29.0 68.0 28.7 119.3 29.5 171.7 28.1 222.8 26.5 
RT 24.8 29.0 76.9 29.5 127.8 29.7 180.6 28.5 232.3 27.0 
TJ H 43.0 23.8 92.7 25.5 146.3 25.5 197.5 24.6 247.5 23.6 
LT 52.5 24.0 103.9 25.7 155.1 25.2 206.4 24.6 256.3 23.5 

4RH 16.0 28.2 68.6 27.0 119.4 27.7 171. 3 26.5 222.8 26.6 
R T 24.5 28.1 76.0 28.2 128.2 28.5 181.3 27.0 232.8 27.0 
LH 43.4 25.0 93.0 24.7 144.8 24.6 197.6 24.7 247.5 23.2 
LT 53.2 25.0 103.0 24.7 154.0 24.2 206.2 24.3 257.0 23.5 

5 RH 18.0 28.7 72.4 26.5 123.4 26.0 175.0 25.8 224.3 26.0 
R T 27.3 28.7 81.7 27.0 133.3 26.2 184.4 26.8 232.6 28.0 
LH 45.0 24.6 97.3 24.0 148.8 23.0 199.5 23.2 249.0 25.0 
LT 54.7 24.3 107.2 24.0 159.6 22.7 209.0 23.5 259.0 25.9 

6RH 17.7 25.8 68.5 26.3 118.7 26.4 170.5 26.2 223 • .3 26.0 
R T 27.6 25.8 78.2 27.0 128.0 26.9 180.5 27.0 232.5 27.0 
LH 43.4 22.5 93.0 24.6 143.4 24.0 196.7 23.5 247.8 21.9 
LT 52.1 22.4 102.7 23.9 152.9 23.9 205.7 23.7 257.2 21.3 

7 RH 17.0 28.2 71.2 27.0 123.6 28.5 176.5 29.2 230.6 28.0 
R T 25.3 28.5 78.3 29.0 131. 7 29.5 185.7 29.5 239.5 28.5 
LH 44.1 24.5 96.7 25.3 151.0 26.5 204.2 26.5 254.0 24.0 
LT 53.3 24.2 105.8 25.5 160.3 26.0 212.9 26.1 264.3 23.0 

8 R H 16.0 28.0 67.5 26.4 118.2 26.7 169.3 28.5 221.3 28.0 
R T 24.2 28.6 76.9 27.0 127.5 28.0 178.8 29.3 230.5 29.0 
L H 40.8 24.6 92.5 24.0 144.7 24.5 196.0 26.5 246.7 25.5 
LT 50.8 24.0 103.3 23.7 154.7 24.4 205.6 26.0 256.7 24.7 

9 R H 15.0 28.2 65.2 27.5 116.0 29.5·166.3 26.6 215.8 27.5 
R T 24.3 28.7 73.5 28.5 124.5 30.5 176.5 28.0 224.1 28.2 
L H 40.7 23.2 90.4 25.7 141.6 25.5 192.4 25.0 240.0 24.6 
L T 51.1 22.5 99.6 26.0 150.3 24.5 200.9 23.5 250.3 25.1 

IQ RH 17.0 27.8 69.7 26.0 120.2 27.0 172.3 27.0 222.3 28.5 
R T 25.8 28.0 78.3 27.5 128.9 28.5 180.9 28.0 232.0 29.5 
L H 42.5 24.2 95.3 24.5 147.0 25.1 198.5 25.5 248.7 25.5 
L T 51.0 24.0 104.4 24.0 155.5 23.7 207.7 24.7 259.5 24.5 

TABLE ( 39) .HEEL & TOE LOCATIOnS IN UNODS'rnUC;TJ.m PMlSilGmiAY(PI) 
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APPENDIX 1. EXPERIMENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

Subject No. F.2 (R) Rir;ht foot. (H) Heel. (D) Distance(ins.) . 
( L) Left foot. (T)Toe. (w) Width! ins.) 

TRIAL Step 1 Step 2 Step 3 Step 4 Step 5 
D W D W D W D W D W 

1 R H 12.4 26.5 59.2 30.7 107.2 31.0 155.0 28.2 204.5 29.2 
R T 21.4 28.5 68.2 31.5 116.3 32.0 163.4 29.2 213.0 30.2 
L H 36;3 27.0 84.5 29.0 13],;2 28.0 179.8 26.0 229.5 29.0 
L T 46.7 26.7 93.6 28.2 140.8 26.5 189.6 25.7 238.6 28.7 

2 R H 14;5 24.2 62.1 29.5 111;8 32.5 160.2 34.0 209.3 34.5 
R T 24.3 25.5 70.5 31.0 121.2 34.0 169.2 34.5 218.5 35.0 

-L .H 37.7 24.1 87.9 28.5 136.7 30.5 185.0 31.4 234.7 31.5 
L T 47.5 24.0 97.0 28.0 145.5 29.7 193.8 30.5 243.8 30.0 

3 R H 14;7 27.2 67.9 31.0 llJ.5 32.5 171.4 33.0 223.7 32.5 
R T 25.3 28.6 76.5 31.5 128.3 33.5 180.6 33.7 233.9 .32.0 
L H 42.7 25.5 94.0 28.0 146.0 29.2 197.9 30.0 250.6 28.5 
L T 51.7 25.3 103.2 27.6 154.7 29 .0 206. 8 29. 5 261.3 27.0 

4 R H 16;4 23.5 69;0 28.2 122.4 32.5 178.0 32.5 ;-'52.1 30.0 
R T 26.2 24.1 78.4 29.0 131.5 33.0 187.5 33.0 241. 8 .30.5 
L H 42; 5 21.6 97.7 27.0 151.2 30.2 207.1 27.0 258.5 27.9 
L T 52.3 22.0 106.8 26.2 160.4 29.5 217.1 26.0 268.0 27.6 

5 R H 14;5 26.0 66.3 28.8 121.0 28.5 174.2 26.0 224.3 26.3' 
R T 23.4 27.0 75.3 29.8 129.5 29.7 182.6 27.0 233.7 27.5 
L H 40;4 25.2 94.8 25.5 147.3 23.9 199.3 22.5 251.8 26.0 
L T 50.5 24.5 104.2 24.2 156.1 23.5 208.8 ,22.0 261.8 26.0 

6 R H 15;3 27.0 67.3 26.0 119.4 26.0 172.7 27.0 225.5 27.5 
R T 24.2 27.8 76.7 26.4 128.5 26.5 181.7 27.3 235.3 28.0 
L H 41.2 22.8 93.3 23.7 147.2 22.7 199.2 24.4 253.8 27.0 
L T 51.3 23.2 103.1 23.0 156.7 23.0 208.7 23.7 264.4 26.8 

7 R H 16.0 27.0 67.6 30.0 122.2 32.0 174.8 32.4 229.5 32.2 
RT 24.7 28.0 77.0 30.5 131.3 33.0 183.3 33.0 238.6 33.0 
L H 42; 3 25.4 95;7 28;0 148.4 30.3 202.4 29.5 256.5 30.6 
L T 51.8 25.5 104.7 28.5 157.7 30.0 211. 3 29.5 266.0 29.5 

8 R H 19.8 26.5 73.0 27.8 128.1 29.0 185.9 28.3 239.8 29.5 
R T 29.2 27.0 82.8 28.5 137.3 30.0 195.3 29.0 249.3 30.2 
L H 47.5 25.5 101.7 25.0 159.0 26.4 214.6 26.5 264.0 27.0 
L T 57.2 25.5 110.3 25.5 167.7 26.0 223.2 26.0 274.0 27.5 

9 R H H;5 29.0 67.5 29.5 122.5 30.0 176.0 29.1 230.2 28.5 
R T 23.2 30.0 76.2 30.0 131.0 31.6 185.0 30.0 239.4 29.5 
L H 42.4 26.6 95.9 28.2 148.5 28~7 203.8 26.5 255.7 26.3 
L T 51. 2 26.5 105.0 27.4 158.1 2(J.0 213.1 26.5 264.7 25.7 

10 R H 15;0 28.2 71.2 29.0 127.2 30.0 182.4 31.3 235.6 31. 5 
R T 24.8 29.5 80.3 29.5 135.4 30.3 191.0 32.0 245.0 31.7 
L H 44;7 26;7 99.7 25;0 156.0 26.4 209.0 28.4 262.3 26.5 
L T 53.8 26.5 1013.7 24.5 166.0 26.0 217.7 27.8 270.7 25.7 

TABLE(40) .HEl~L & TOE LOCNrIONS IN UNOBS'fRUCTED PASSAGE\'/flY.(F2) 
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APPENDIX 1. EXPERIMENT (PART 1): UNOBSTRUCTED.J'ASSAGEWAY 

Subject No. F.3 . (R) Right foot. (H) Heel. (D) Distnnce(ins.} 
(L) Left foot. (T) Toe. (vI) Width ( ins. ) 

. TRIAL Step 1 Step 2 step 3 Step 4 Step 5 
D W D Vi P \'( D V{ D W 

1 R H 18.0 23;3 75 ~'7 29.1 132.7 27.0 188,·2 28.0 244;2 27,0 
R T 28.3 29.6 85.7 30.0 142.8 28.3 197.4 29.5 254.1 28.3 
L H 47.0 28.0 104.4 27.7 160.4 26.5 215.8 27.2 268.4 23~0 
L T 55.8 27.4 114.6 27.0 169.8 26.1 225.5 26.5 277.7 21.7 

2 R H 18.0 28;5 74.0 27.7 132.3 27.2 188.6 29.6 243.2 27.6 
R T 28.0 29.2 84.4 28.0 141.8 27.9 198.2 29.8 253.8 28.4 
L H 47;4 26.4 103.6 26.4 160.4 26.8 216.8 26.6 268.7 25.3 
L T 56.2 25.9 112.7 26.0170.1 26.5 226.6 25.8 278.2 24.5 

3 R H 20;6 30'.) 79.0 27.8 136.8 28.0 194.5 26.0 251.8 26.7 
R T 30.6 30.7 89.6 29.0 147.2 28.4 204.2 27.8 261.5 28.4 
L H 49;6 25.4 108.) 27.2 165.4 25.7 222.7 26.1 
L T 59.6 24.7 117.4 26.2 175.8 24.6 233.1 24.5 

4 l~ H 18.1 29.8 74.1 27.2 130.8 25.5 187.4 26;4 240.7 28~0 
. R T 27.8 30.1 83.6 28.3 140.7 26~3 196.4 27.0 251.2 28.8 

L Hi 45;2 28;0·102.3 25;5 159.2 23.3 213.4 25.4 268.4 26.3 
L T 54.4 27.0 112.5 25.0 168.5 22.7 223.7 24.8 277.8 26.0 

5 R H 17.8 30.5 73.6 29.3 130.0 29~5 184.8 28.0 238.0 27.5 
R T 27.3 31.1 83.2 30.5 139.8 31.0 194.7 28.0 248.0 28.0 
L H 45.3 28.5 102.4 28.3 158.0 27.6 212.2 26.2 265.4 24.2 
L T 54.3 27.8 '111. 7 28.0 167.5 26.7 221.8 25.2 276.2 23.5 

6 R H 16.0 28.5 72.1 28;0 127;4 27.8 182.5 28.6 237.5 28.7 
R T 26.6 29.4 82.3 29.2 137.6 29.5 192.4 29.8 247.5 29.4 
L H 44;2 28;0 99;2 27.0 155.3 28.0 211.4 29.0 266.1 24.5 
L T 53.8 27.0 109.0 26.8 164.8 27.0 220.7 27.5 276.2 23.5 

7 R H 17.8 27.4 73.8 26.8 130.8 27.7 187.4 26.0 241.8 23.5 
R T 27.8 28.4 84.2 27.4 149.8 28.3 197.5 26.7 252.2 24.7 
L H 46;3 24.5 102.0 25.3 158;7 24.7 215.0 24.6 268.6 19.8 
L T 56.0 23.6 111.8 25.0 168.7 23.9 224.3 22.8 278.5 19.8 

8 R H 18;3 27;3 75.3 27.8 132.2 27.8 189.5 29.0 244.4 29.0 
R T 27.7 28.1 85.8 29.0 142.7 28.8 198.7 29.5 254.7 31.2 
L H 46.4 26;2 103;4 25.8 161.0 26.8 217.0 26.7 

.L T 56.2 25.8 113.3 24.8 170.8 26.9 226.6 26.0 
9 R H 17;8 28.0 . 74.8 27.7 132;7 28.4 190.0 26.4 245.6 26.3 

R T 28.0 29.2 84.6 30.1 142.4 29.5 J.99.0 27.2 255.6 27.0 
L H 46.5 27.2 104.2 26.8 161.7 27.0' 218.0 23.8 
L T 56.4 26.0 114.3 26.0 171.4 25.8 228.2 23.4 

10 R.H 14;8 28.0 71.8 26.5 130.3 28.0 187.5 29.3 243.8 29.1 
R T 24.7 28.7 82.0 28.4 140.4 29.5 197.8 30.3 253.7 30.0 
L H 43;5 25.8 100.7 26.2 159.3 26.0 216.4 28.5 
L T 52.7 25.0 110.2 25.4 168.8 25.7 225.8 27.3 

TABLE( !fl! ) .HEEL & TOE LOCA'rIOllS rH UNOBS'fRUC'fED PASSAGE';IAY. (1"j) 
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APPENDIX 1. EXPERUlENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

Subject No.M.1 (R) Right foot. (H) Heel. (D) Distance(ins.) 
(L) Loft foot. (T) Toe. (W) Width(ins.) 

TRIAL Step 1 
D W 

Step 2 
D 'IV 

'Step 3 
j) IV 

Step 4 
D IV 

Step 5 
D W 

1 R H 44.0 21;5 99~7 22~7 152~7 24~1 205;7 26;5 255.7 24.0 
R T 53.5 23.2109.5 25.0 162.5 27.0 215.6 2B.0 265.7 25.0 
L H 17~0 14~5 72;5 16;5 127.1 20.0 179.4 20;5 230.6 19.5 
L T 27.5 12.5 82.3 15.0 136.8 17.5 187.8 19.0 240.5 18.0 

2 R H 47;2 25;2 103.3 25.5 156;8 23;0 211.0 22.5 262.0 24.5 
R T 57.0 26.2113.4 27.0 167.0 24.5 220.7 24.5 271.5 26.5 
L H' 20.0 18.7 76.2 21.5 130.1 19.7 IB4.0 19.0 236.6 18.0 
L T 29.5 17.5 85.5 20.5 140.2 17.5 192.7 17.0 246.2 16.0 

3 R H 45.0 21.6 100.3 22.6 152.8 23.2 206.7 24.0 255.5 25.5 
R T 54.7 23.7 110.0 24.5 163.5 26.0 217.0 26.0 265.7 28.5 
L H 17.0 15.0 73.0 17.0 126.7 16.5 181.9 17.7 231.8 20.0 
L T 27.3 13.5 83.0 16.0 137.3 15.0 190.3 16.3 240.7 IB.8 

4 H H 46.7 22.7 101.0 23.3 155.2 23.5 205.3 23.0 256.7 25.7 
R T 56.5 2,5.2 110.6 26.5 165.5 25.6 214.9 25.5 267.5 27.5 
~ H 19;5 17.0 74.7 17.5 127.7 17.5 181.5 18.0 231.6 18.5 
L T 29.3 15.7 84.0 15.7 137.B 16.3 191.1 16.0 241.3 16.5 

5 R H 44;0 23.5 98.7 23.5 152.6 23.8 208.2 23.5 260.1 25.0 
R T 54.4 25.0 10B.7 25.0 163.2 26.0 218.3 25.7 269.1 28.0 
L H 17.0 17.0 71.3 19.0 126.0 17.0 181.0 18.7234.5 19.0 
L T 27.5 16.2 81.0 18.0 136.2 16.0 190.7 16.5 243.5 16.0 

6 R H" 41;9 31;0 95;7 30;2 150.0 30.0 203.0 31;2 253.6 32.2 
R T 52.0 31.5 106.0 31.5 160.2 32.0 212.4 33.0 265.3 34.0 
L H 16~0 25.5 70.5 25.0 124.0 25.5 178.1 25.5 228.9 26.0 
L T 28.0 22.7 80.0 24.0 133.B 24.0 187.2 24.3 23B.5 23.7 

7 R H 43.5 30.7 98.7 30.5 150.4 30.3 204.8 31.5 255.0 32.2 
R T 53.7 32.0 109.5 32.0 160.5 33.0 214.7 33.5 266.0 35.5 
L H 17~2 24;5 72;9 23.5 126.2 23~7 178;7 26.0 231.2 24.5 
L T 28.0 22.5 82.3 22.0 135.6 21.8 1BB.7 24.0 241.6 22.2 

8 R H 42;6 30~5 98.4 30.0 151.3 31.3 203.8 33.0 256.6 33.5 
R T 52.7 32.0 109.0 31.5 161.0 33.0 214.0 35.0 267.3 34.5 
L H 16.0 23;0 71;4 24.5 126.3 23.7 179.2 27.0 22B.6 28.0 
L T 26.2 21.2 80.4 22.7 136.2 21.0 IB7.6 25.0 239.8 25.1 

9 R H 43.7 31.8 96.7 32.0 148.5 32.0 201.4 32.2 253.0 33.5 
R T 54.2 33.5 106.8 34.1 160.0 34.0 211.7 34.0 263.3 35.6 
L H 18.2 24.5 71.2 25;0 122.9 25.5 176.2 26.0 227.3 26.0 
L T 28.6 23.2 80.7 23.0 133.3 23.0 185.7 24.6 237.3 24.5 

10 R H 43.7"31.3 97.7 29.5 152.7 29.2 206.4 30.5 258.0 30.5 
R T 53.7 32.5 107.5 31.0 162.5 31.0 215.7 32.5 270.0 31.5 
L H 17;0 24.0 72.0 24.6 126;2 22.0 IBO.6 24;0 233.5 25.0 
L T 27.4 21.5 80.7 22.5 135.7 20.5 189.6 22.2 243.0 22.5 

TABLE(42).HEEL & TOE LOCATIONS III UNOBSTRUCTED PASSAGB:IAY.(I.1.1) 
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il.PPENDIX 1. EXPERIMENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

',- .' " 

Subj ect No .M. 2 (R) Right foot. (H) Heel. (D) Distance(inz.) 
(L) Left foot. (T) Toe. (W) Width(ins.) 

TRIAL Step 1 
D W 

Step 2 
D W 

Step 3 
D IV 

Step 4 Step 5 
D W, D VI 

1 R H 44;4 29~5 102~9 28~2 160~7 28.0 218~0 27~2 
n T 56.0 31.5 114.4 31.0 172.730.0 229.0 29.7 
L H 16;1. 24.2 75.1 25.5 133.0 23;6 191;3 24;6 
LT 28.1 23.5 86.2 24.5·144.3 23.5 202.7 23.5 

2 R H 19.7 26.0 80.5 24.2 139.7 27.4 200.5 2S.4 
R T 30.0 28.5 91.7 27.5 150.8 29.5 210.7 30.3 
L H 50.6 21.5 111.2 23.6 170.4 25.2 229.7 25.7 
L T 62.4 20.5 123.3 22.2 182.6 24.6 242.1 23.8 

3 R H 53;4 30;1 116.7 32.0 181.0 30.5 244.8 31.1 
R T 63.7 32.3 128.1 33.8 191.4 33.0 256.4 33.5 
L H 20.8 24.8 85.5 33.6 148.8 28.8 213.0 29.9 
L T 32.7 24.3 96.3 29.5 159.7 28.0 223.2 28.5 

248.3 
260.S 
258.5 
269.7 

24.9 
24.2 
26.5 
29.0 

4 R H lS.7 29~5 82.3 2S.1 146.3 27;2 208.2 30.0 268.0 31.0 
R ~ 29.2 30.5 93.8 30.5 157.0 29.8 218.5 31.5 2S0.0 33.0 
L H 51;8 25.0 115.3 24.2 17S.7 26.9 240.3 28.0 
L T 63.3 24.1 127.3 22.9 190.2 26.4 253.3 26.0 

5 R H 20;2 28;0 83.0 27.7 146.928.6 210.0 31.2 
R T 31.2 29.2 95.2 29.2 157.3 30.5 219.9 33.0 
L H 54;5 25.0 115;7 24.8 178.3 27.3 242.S 32.0 
L T 65.3 25.0 127.8 24.6 lS9.5 27.4 254.4 31.0 

6 R H 52.7 29;8 11S;2 31;0 182.7 32;5 247.4 33.5 
R T 63.4 31.7 129.3 33.5 192.7 34.7 258.9 35.4 
L H 21.1 26.5 85.6 27.0 150.2 30.S 214.7 31.6 
LT 32.7 26.0 97.6 26.6 160.8 30.0 225.7 31.0 

7 R H 56.3 33.0 123.7 31.6 190.7 31.0 255.1 28.5 
R T 66.9 34.0 134.4 33.5 200.2 33.0 266.5 31.3 
L H 26.3 25.8 90.4 31.0 157.3 28.5 223.7 27.3 
L T 36.9 26.0 100.5 29.5 167.6 27.3 234.7 26.0 

8 R H 51.7 29.0 116;5 28.0 178.7 29.1 243.3 29.2 
R T 63.7 30.5 127.7 29.6 190.2 30.5 254.5 31.4 , 
L H 
L T 

20;9 25.2 85.6 25.7 149.4 23.9 211.8 25.8 
32.3 23.7 97.5 23.3 160.8 22.4 223.6 24.5 

9 R H 
R T 

55;8 27;6 123.2 26.0 187.2 
67.2 30.4 134.0 28.5 199.0 , 

L H 23;3 25;3 90;2 23.7 157.3 
L T 34.6 24.7 102.6 21.8 169.0 

10 R H 55.5 29;0 123;5 32.0 191.1 
R T 67.8 30.3 134.8 33.5 202.0 

27.2 250;2 28.0 
30.0 261.7 29.3 
24.2 
24.0 
31.0 
32.5 

221. 2 
233.1 
256;0 
268.0 

24.0 
23.0 
30.4 
32.5 

L H 22;8 26;0 91.4 27.0 15S.3 28.4 224.6 26.5 
L T 35.1 24.5 103.4 25.S 163.3 27.0 236.4 25.7 

TABJ,E( 43) • HEEL &. TOE LOCATIONS IN U~:OBS'l'RUCTED PASSAGENAY. 0:1. 2) 
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APPENDIX 1. EXPERIMENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

Subject No .M. 3 (R) Right foot. (H) Heel. (D) Distance(ins.) 
(L) Lcft foot. (T) Toe. (W) Width(iris.) 

TRIAL step 1 Step 2 step 3 Step 4 
D W D IV D VI D IV 

1 R H 51,8 26.9 117.6 25.3 184.5 23.5 248.7 22.5 
R T 61.7 29~5 128.8 27.3 195.7 25.7 26a.5 26.0 
L H 18.7 25.2 84.3 24.4 151.2 21.2 216.8 20.0 
L T 28.8 24.5 96.1 23.0 162.8 20.7 228.7 19.4 

2 R H 47.2 30~2 110~2 28;0 175.4 26.7 243.3 24.5 
R T 57.4 32.5 120.6 31.0 186.8 29.4 254.2 28.0 
L H 17;5 25;7 78;3 28;0 141;2 24;7 20B.3 24;7 
LT 28.4 25.689.6 25.0 152.4 23.7 220.1 23.4 

3 R H 52;0 27.4 118.8 29.5 1B4.4 27.0 252.0 23.6 
R T 62.6 30.5 129.2 32.2 195.8 29.5 262.3 27.5 
L H ~13.4 23.8 83.8 23.7 150.8 25.3 217.2 23.5 
L T 30.0 22.B 96.3 22.4 162.2 23.7 229.3 21.4 

4 R H 48.4 25.3 114.9 25.5 183.7 26.1 251.2 27.0 
R T 57.8 28.5 125.3 29.7 194.0 29.3 260.7 31.0 
L H 16;5 23;7 80;4 23.3 147.8 23.3 215;2 24.7 
L T 28.5 22.0 92.3 22.0 159.2 22.5 227.8 22.8 

5 R H 52.7 22.6 116.8 25.0 183.3 26.3 246.0 26.3 
R T 63.3 25.3 127.7 30.2 194.0 29.2 256.7 30.0 
L H 19.0 24.0 84.2 21.5 149.7 25.6 214.7 25.1 
L T 30.2 21.5 95.5 19.8 161.4 24.0 227.0 23.0 

6 R H 47.3 26.0 112.5 24.9 179:2 26.8 244.7 25;5 
R T 56.6 29.0 122.2 29.5 IB9.3 29.3 254.8 29.9 

.' L H 14.2 23;8 7B;6 23.1 145~2 24.1 211.7 25.5 
L T 25.8 21.5 91.2 22.2 155.9 23.0 223.6 23.9 

7 R H 47.4 26.7 111~9 25.3 176.7 24.7 240.3 25.7 
R T 57.0 30.3 122.9,29.3 186.8 28.3 250.9 29.5 
L H 15.7 24.7 79.2 25.1 144.2 24.2 20B.2 24.4 
L T 27.3 22.6 90.6 22.9 154.4 23.5 218.6 22.5 

.8 R H 49.6 27.3 117;7 28.0 187.0 24.0 252~4 26.8 
R T 60.0 30.7 127.4 31.5 198.0 27.0 262.7 30.7 
L H 17.3 24;1 82;2 26.5 151.9 24.5 220;6 24.2 
L T 28.8 22.0 95.7 24.5 164.3 22.5 231.7 22.7 

9 R H 45;8 25.7 111.0 24.2179;8 27;0 247.2 26;7 
R T 56.3 29.5 121.7 28.3 190.6 31.2 2~6.7 30.5 
L H 15;2 24;5 79.2 23;0 145.5 24.0 213.6 26.5 
L T 26.5 22.0 90.8 21.6 156.5 22.7 225.7 24.5 

10 R H 48.7 27.5 113.3 27.0 178.7 25.0 243.9 27.1 
R T 59.8 30.5 125.2 31.0 190.5 27.B 256.1 30.5 
L H 16.5 25.0 81.0 25.5 146~7 25.4 211.3 23.8 
L T 28.3 22.3 92.7 23.7 159.0 23.5'223.7 22.5 

Step 5 
D IV 

TADLB(44) • HEEL & TOE LOCATIONS IN UNOBSTHUC~~ED PASSAGE",vAY. (n. 3) 
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APPENDIX 1. EXPERIMENT (PART 1):' UNOBSTRUCTED PASSAGEWAY 

TEST OF SIGNIFICANCE OF DIFFERENCES BET'ilEEN 
liiEhN::; OF '1','10 C()~U(sLATBD S,~j,1PI.ES. 

Sample 1: Means of Undirected Trials (1-5). 
Sample 2: r.1eans of Directed Trials (6-10). 
Differences (D): Sample (1) from Sample (2). 

Formulae used: t-ra.tio = IDI ~ s=/ i~2 _ D 2 

Method based on: r.loroney ,U.J • (1951) Factu from fir.;ures. 
Harmondsworth: Pen@lin Books. p.229. 

MEAN STRIDE LENGTH DIFFEREnCES 

STRIDE Female F.l Female F.2 Female 11'.3 

(D) (D)2 (D) (D)2 (D) (D)2 

1 +0.5 0.25 +1~4 1.g6 -1.5 2.25 
~ 
'- -1.0 1.00 +2.2 4.134 +0.2 0.04 
3 +0.6 0.36 +1.0 1.00 -0.3 0.09 
4 -0.2 0.04 +0.9 O.l:ll -0.6 0.36 
5 0 0 +1.9 3.61 +1.3 1.69 
6 +0.5 0.25 +2.1 4.41 -0.6 0.36 
7 -0.5 0.25 +1.1 1.21 +0.3 0.09 
8 ' .. ) +1.0 1.00 +1.2 1.44 +0.4 0.16 
9 +0.5 0.25 +0.8 0.64 -0.1 0.01 

10 +0.7 0.49 +O.tl 0.64 - -
~D 2.1 - 13.4 - 0.9 -
~D2 - 3.89 

. - 20.56 5.05 -
jj 0.21 - 1.34 - 0.1 -
D2 0.0441 - 1. 7956 - 0.01 -
n 10 10 9 

s 0.5872 0.5044 0.7423 

t-ratio 1.073 7.969 0.3810 

For male Ss. see APPENDIX 1 (TABLE 46 ). 
For extraction of differences (D) between mea.ns see RESULTS 
(TABMS 5-7 ). 

TABLE ( 45 ) • STATISTICAL TEST OF SIGNIFICANCE OF DIFPERBNCES 
IN mEAN STRIDE LENGTH BETWEEN DIRECTED AND 
UNDIRECTED TRIALS. (FEU,nE SUBJECTS). 
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APPENDIX 1. EXPERHmNT (PART 1): UNOBSTRUCTED PASSAGEWAY 

TEST OF SIGNIFICANCE OF DIFFEHl<:NCES BE'r'NEEN
lilliAHS OF T:iO OOWlj<;LA1' ED S[I]:LPUSS. 

Sftmple 1: Means of Undirected Tria.ls (1-5) 
Sample 2: Means df Directed Tria-ls (6-10) 

Differences (D): Sample (1) from Sample (2) 

Formulae used: t-ratioc= IDI.rn:l s =j~D2_ D2 
s n . 

ri1ethod based on: Moroney,m.J. (1951) Facts from figures. 
Ha.rmondslVorth: Penguin Books J"td.p.229. 

MEAN STRIDE LENGTH DIFFERENCES 
-

STRIDE Male M.l Male 111.2 Male M.3 

(D) (D)2 (D) (D)2 (D) (D)2 

1 -);, 2 1.44 +4.0 16.00 -2.0 4.00 ,- -0.9 0.81 -0.4. 0.16 -0.6 0.36 "'-
3 -0.1 0.01 +2.0 4.00 +0.6 0.36 
4. -0.6 0.36 - +2.7 7.29 . -0.4 0.16 
5 +0.3 0.09 - +2.8 7.84 +0.8 0.64 
6 -1.4 1.96 +0.9 0.81 -0.5 0.25 
7 +1.1 1.21 +3.2 10.24 +0.5 0.25 
8 -0.7 0.49 -O.J. 0.01 -0.7 0.49 
9 +1~8 3.24 - - - -

10 -0.4 0.16 - - - -

(D --2.1 - 15.1 - -203 -
fD2 - 9.77 - 46035 - 6.51 

If -0.21 - 1.88 , - -0.29 -
]2 0.0441 - 3.534 - 0.0841 -

n 10 8 8 
. 

s 0.9658 1.503 0.8541 

t-ratio 0.6522 3.309 0.8982 

For fem81e Ss. see APPENDIX 1 (TABLE 45 ). 
For extraction of differences CD) betwesn means see RESULTS 
(TABLES 8-10) • 

TABJ"E (46) .STATISTICAL TEST OF SIGNIFICANCE OF DIlrFERENCES 
IN MEAN STRIDE I,EHGTII BETWEEN DIRECTED AND 
UNDIRECTED TRIALS. (l'/iALE SUBJECTS). 
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APPENDIX 1.EXPERIMENT (PART 1): UNOBSTRUCTED PASSAGEV1AY . 

TEST OF SIGNIFICANCE OF DIFFlmENCES BRTWEEN 
l.IBANS 01:' r.t/IO COHJ.{EIA1i'ED S!\i:l:PIJ.f.~S. 

Sample (1): means of Undirected Trials (1-5) 
Sample (2): Means of Directed Trials (6-10) 

Differences (D): Semple (1) from Sample (2). 

Fprmulae used: t-ra,tio = 1Dlln:i s = /~~2 _, '52 

Method based on: r.1oroney ,M. J • (1951) Fact;:) from fi,gures. 
Ha,rmondsworth: Penguin Books. p.229. 

DIFFERENCES (D) IN MEAN DISTANCE FROM 
L.B.WALL (Inches) 

STRIDE 
Female F.l Femclle F.2 Female F.3 

CD) (D)2 (D) (D)2 (D) (D)2 

, 
-0.9 0.81 +1.9 3.61 -1~5 2.25 ~ 

2 -1.2 1.44 +0.8 0.64 -1.0 l~.OO" 
3 -1.0 1.00 -1.3 1.69 -0.6 0.36 
4 -0.4 0.16 -1.3 1.69 -0.8 0.64 
5 0 0 -2.0 4.00 +0.6 0.36 
6 +0.4 0.16 -1.2 1.44 +0 .5 0.25, 
7 +0.6 0.36 -1.1 1.21 +0.3 0.09 
8 +0.7 0.49 -0.2 0.04 +1.2 1.44 
9 +0.8 0.64 -0.6 0.36 0 0 

10 -0.1 0.01 -1.0 1.00 - -

~D -1.1 - -6.0 - -1.3 -
~D2 - 5.07 - 15.68 - 6.39 

'5 -O.ll - -0.6 - -0.144 -
-2 () .012 0.36 0.021 D - - -

n 10 10 9 

s 0.7034 1.099 0.8301 

t-ratio 0.4691 0.1638 0.4908 

For ma,le Ss. sce APPENDIX 1 (TABLE 48). 
For extraction of differences CD) bctw9cn means see RESULTS 
(TABLES 13-15). 

TABLE ( 41' ) • STATISTICU TEST OF SIGNIFICANCE OF DIFFEHENCES 
IN MEAN DISTANCE FROl,\ L.B. WALL BETWEEN DIRECTED 
AND UNDIRECTED TRIALS. (Fm,TUE SUBJECTS). 
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APPENDIX 1. EXPERIMENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

'TEST OF SIGNIFICANCE OF DIFFERENCES BETWEEN 
hlliA!'l::i Oio' '1";/0 UOim";LA',CED SMJPI,8;:J. 

Sample (1): ],leans of Undirected Trials (1-5) 
Sample (2): Means of Direc'ted Trials (6-10) 

Differences (D): S8mple (1) from Sample (2). 

,Formulae used: t-ratio = I 'jj I/~ s = J(Ji- j)2 
s . n 

Method ba.sed on: I1oroney,M.J. (1951) Facts from fip;ures. 
Harmondsvvorth:Penguin Books. p.229. 

DIFFERENCES (D) IN MEAN DISTANCE FROM 
L.H.WALL (Inches) 

STRIDE 
Male U.l Male r,i.2 raale M.3 

(D) (D)2 (D) (D)2 (D) (D)2 

1 +7.5 56.·25 +1.·5 2.25 -0.8 0 •. 64 
2 +7.9 62.41 +1.0 1.00 +0.4 0.16 
3 +6.0 36.00 +0.6 0.36 +0.5 0.25 
4 +6.6 43.56 +1.5 2.25 -0.5 0.25 
5 +5.8 33.64' +0.5 0.25 +0.2 0.04 
6 +6.9 47.61 +1.7 2.89 -0.2 0.04 
7 +7.0 49.00 -1.2 1.44 +1.3 1.69 
8 +7.7 59.29 +0.3 0.09 +1.6 2.56 
9 +6.8 46.24 - - - --

10 +7.3 53.29 .- - - -
~D 69.5 - 4.9 - 2.5 -
~D2 - 487.29 - 10.53 - 5.63 

i5 6.95 - 0.61 - 0.31 -
j)2 4/.$.31 - 0.3721 - 0.0961 -
n 10 /.$ ~ 

s 0.64/.$0 0.9716 0.7794 

t-r8.tio 13.66 1.614 1.01/.$ 

For i'ema1e Ss. see APPENDIX 1 (TABLE 47). 
For extraction of differences (D) between means see RESULTS 
(TABLES 16-18). 

"tABLE ( 4.8 ). S'1'·\ TISTICAT, 'rEST OF SIGNH'IUANCE OF DIPFmml'lCl\;3 
IN MEAN DISTANCE rUOl.! L.H. ',VALL BETWEEN DIHEC'fED 
AND UNDIRECTED TIUALS. (liIAJ,E SUBJEC',rS). 
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APPENDIX 1. EXPERIMENT (PART 1) : UNOBSTRUCTED PASSA.GEWAY 484 

RIGHT FOOT LEFT FOOT 

(Xi) (xi-x) 2 (xi) (xi-i) (Xi-i) 2 (x.-x) .J. 

27.7 1.9 3.61 2,5.1 0.7 0.49 
26.2 0.4 0.16 27.5 1.7 2.89 
25.1 0.7 0.49 25~7 0.1 0.01 
24.7 1.1 1.21 26.2 0.4 0.16 
26.4 0.6 0.36 25.4 0.4 0.16 

25.6 0.2 0.04 24.5 1.3 1.69 
26.1 0.3 0.09 26.5 0.7 0.49 
26.4 0.6 0.36 25.7 0.1 0.01 
23.5' 2.3 5.29 ·25.6 0.2 0.04 
27.2 1.4 1.96 .26.0 0.2 0.04 

25.5 0.3 0.09 24.8 1.0 1.00 
26.4 0.6 0.36 28.0 2.2 4.84 

,25.0 0.8 0.64 26.8 1.0 1.00 
25.3 0.5 0.25 25.7 0.1 0.01 
24.6 1.2 1.44 26.7 0·9 0.81 

27.3 1.5 2.25 25.7 0.1 0.01 
25.4 0.4 0.16 27.5 1.7 2.39 
24.4 1.4 1.96 26.2 0.4 0.16 
25.4 0.4 0.16 25.3 0.5 0.25 
25.3 0.5 ·0.25 26.5 0.7 0.49 
26.7 0.9 0.81 24.6 1.2 1.44 
26.5 0.7 0.49 24.1 1.7 2.89· 
25.6 0.2 0.04. 25.8 0 0 
23.3 2.5 6.25 25.2 0.6 0.36 
24.1 1.7 2.89 26.9· 1.1 1.21 

639.7 31.61 648.0 23.64 

Data of mean stride length from RESULTS (TABLE 5). 
For compa.rison of (x)wi th inferred (jl) see· TABLE ( 55). 

(n) Number of strides = ?O 

(x) Mean stride length = 639.7 + 648.0 = 25.75 
50. 

S •. D •. (Standard deviation = 
of ss.mple) 

Assuming s. 
Normal Distribution:: 

. 51{Conf .L. (x):!: 1.96 S.D. = 

-- jU1.61 + 23.64) :: 1.051 
. 50 

(i) :!:2.060 = 23.7 - 27.8 

TABLE ( 49). STATISTICAL VARIATION' IN MEA.N· STRIDE LENGTH 
IN UNOBSTRUCTED THIALS (6-10). (F .1) • 
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APPENDIX 1. EXPERIMENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

RIGHT FOOT LEFT FOOT 

(xi) (x.-x) 
J. 

(xh-x) 2- (x:E) (x. -x) 
J. 

( -)2 . xi-x . 
24.8 2.0 4.00 26.5 0.3 0.09 
25.4 1.4 1.96 26.6 0.2 0.04 
29.5 2.7 7.29 28.0 1.2 1.4.4 
23.8 3.0 9.00 28.0 1.2 1.44 
24.9 1.9 3.61 29.3 2.5 6.25 
25.7 1.1 1.21 26.2 0.6 0.36 
25.3 1.5 2.25 27.9 1.1 1.21 
25.4 1.4 1.96 28.1 1.3 1.69 
25.0 1.8 3.24 28.6 1.8 3.24 
26.5 0.3 0.09 . 28.5 1.7 2.89 
25.7 1.1 1.21 28.0 1.2 1.44 
26.5 0.3 0.09 26.3 0.5 0;25 
26.7 0.1 0.01 30.6 3.8 14.44. 
25.8 1.0 1.00 27.1 0.3 0.09 
27.1 0.3 0.09 29.7 2.9 7.41 
25.3 1.5 2.25 26.7 0.1 O.O~ 
26.0 0.8 0.64 27.8 1.0 1.00 
27.3 0.5 0.25 28.3 1.5 2.25 
27.2 0.4 0.16 27.9 1.1 1.21 
25.7 1.1 1.21 26.6 0.2 0.04 
26.5 0.3 . 0.09 28.7 1.9 3.61 
27.2 0.4 0.16 27.2 0.4 0.16 
26.6 0.2 0.04 23.5 3.3 10.89 
26.4 0.4 0.16 25.2 1.6 2.56 
27.0 0.2 0.04 26.2 0.6 0.36 

653.3 42.01 681.5 64.37 

Data of mea.n stride length 'from RESULTS' (TABLE 6). 
For comparison of (x)with inferred (/) ) see TABLE (55· ). 

(n) Number of strides = 50 

(x) Mean stride length = 653.3 + 687.5 = ~ 
50 

S •. D~ (Sta.ndard devia.tion 
of' s8.mple) 

Assuming a 
Normal Distribution:' 

=j (42.01 + 64.37) 
50 

= 1.458 

5%Conf.Limits= (x).~ 1.96 S~D. = (x) ~ 2.859 = 24.0 - 29.7 

TABLE (50 ). STATISTICAL VARIATION IN MEAN STRIDE LENGTH 
IN UNOBSTRUCTED TRIALS (6-10). (F.2). 
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APPENDIX 1. EXPERIMENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

RIGHT FOOT LEFT FOOT 
(Xi) (x. -x) 

~ 
( -) 2 x.·-x 

~ . (xi) . (x.-x) 
~ 

(xi-x) 2 

2603 1.8 3.24 27.7 0.4 0.16 
27.8 0.3 0.09 28.4 0.3 0.09 
28.0 0.1 0.01 28.3 0.2 0.04 
27.9 0.2 0.04 28.5 0.4 0.16 
24.8 3.3 10.89 28.3 0.2 0.04 
28.2 0.1 0.01 26.9 1.2 1.44 
27.8 0.3 0.09 27.9 . 0.2 0.04 
29.2 1.1 1.21 27.9 0.2 0.04 
28.3 0.2 0.04 29.6 1.5 2.25 
28.8 0.7 0.49 28.6 0.5 0.25 
28.4 0.3· 0.09 27.6 0.5 0.25 

'33.4 5.3 27.09 23.4 4.7 22.09 
29.1 1.0 1.00 28.4 0.3 0.09 
28.2 0.1 0.01 28.6 0.5 0.25 
29.9 1.8 3.24 28.6 0.5 0.25 
27.4 0.7 0.49 28.5 0.4 0.16 
28.8 0.7 0.49 27.2 0.9 0.81 
28.2 0.1 0.01 27.7 0.4 0.16 
28.4 0.3 0.09 28.6 0.5 0.25 
28.6 0.5 0.25 28.6 0.5 0.25 
26.5 1.6 2.56 

.27.3 0.8 0.64 
27.8 0.3 0.09 
27.5 0.6 0.36 
27.5 0.6 0.36 

704.1 52.88 559.3 29.07 

Data of mean stride' length from RESULTS (TABLE 7) . 
. For comparison of (x) with inferred tfl ) see TABLE ( 55). 

(n) Number of strides = 45. 

(x) 

S.D. 

Assuming a 

Mean stride length = 704.1 + 559.3 
45 

(S tandard deviation = f(X~ -x) ~ of s8.mple) 

= (52.88 + 29.07) 
45 

= 1. 350 

= 28.1 

Norm8.1 Distribution 
5%.Conf.Limits(x)± 1.96 S;D. = (x) ± 2.645 = 25.~ - 30.8 

TABTJE ( 51). STATISTICAL VARIATION' IN mEAN STRIDE LENGTH 
IN UNOBSTRUCTED TRIALS (6-10). (F.3). 

/ 
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APPENDIX 1. EXPERIMENT (PART 1): UNOBSTRUCTED PAf:iSAGEWAY 

24.9 
26.0 
26.5 
25.5 
26.5 

25.5 
26.5 
27.8 
26~2 
26.2 

27.2 
24.6 
24.9 
26.2 
24.7 

25.1 
26.0 
25.5 
25.5 
25.9 

25.8 
24.1 
27.8 
25.8 
25.7 

RIGHT FOOT 

(xi-x) 

1.7 
0.6 
0.1 
1.1 
0.1 

1.1 
0.1 
1.2 
0.4 
0.4 
0.6 
2.0 
1.7 
0.4 
1.9 

1.5 
0.6 

.. 1.1 
1.1 
0.7 
0.8 
2.5 
1.2 
0.8 
0.9 

646.4 

2.89 
0.36 
0.01 
1.21 
0.01 

1.21 
0.01 
1.44 
0.16 
0.16 

0.36 
4.00 
2.89 
0.16 
3.61 

2.25 
0.36 
1.21 
1.21 
.0.49 
0.64 
6.25 
1.44 
0.64 
0.81 

27.5 
28.1 
26.6 
28.9 
27.7 

28.4 
29.0 
28.3 
26.6 
27.7 
28.1 
26.8 
27.6 
26.4 
28.3 

27.5 
28.2 
27.2 
26.7 
29.5 
26.0 
26.7 
25.3 
25.8 
27.3 

685.2 

iLEFT FOOT 

(x. -x) (x. -x) 2 
~ ~ 

0.9 0.81 
1.5 2.25 
o 0 

2.3 5.29 
1.1 1. 21 

1.8 3.24 
·2.4 5.76 
1.7 . 2.89 
o 0 

1.1 1.21 

1.5 2.25 
0.2 0.04 
1.0 1.00 
0.2 0.04 
1. 7 2.89 

0.9 
1.6 
0.6 
0.1 
2.9 

0.6 
0.1 
1.3 
0.8 
0.7 

O.Rl 
2.56 
0.36 
0.01 
7.41 

0.36 
0.01 
1.69 
0.64 
0.49 

43.22 

Data of mean stride 1ength!'rom RESULTS (TABLE 8). 
For comparison of (x) with inferred (j-J) see TABLE (55). 

(n) Number of strides = 50 

(i) mean stride length = 646.4 + 685.2 = 26.63 
50 

S':D.(Standard deviation = 
of sampl:e) 

= 103.78 + 43.22) 
Assuming 8.' 50 

= 1. 241 

Nb,rm81 Di~tri1:~tion + 
5% Conf.L~m.(x)- 1.96 SD. ,=·(x). - 2.432 = 24.2 - 29.0 

TABLE ( 52). S'rATISTICAL VARIATION IN mEAN STRIDE LENGTH 
IN UNOBSTRUCTED TRIALS (6-10). (M.l). 
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APPENDIX 1. EXPERIMENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

RIGHT FOOT LEFT FOOT 

(xi) (x.-x) 
~ 

(x._x)2 
~ 

(xi) . (xi-x) (Xi-x) 2 

31.1 1.·7 2 • .89 32.9 0 •. 1 0.01 
30.0 2.8 7.84 37.6 4.8 23.04 
31.1 1.7 2.89 32.6 0.2 0.04 
32.6 0.2 0.04 34.9 2.1 4.41 
32.8 0 0 34.9 2.1 4.41 
32.1 0.7 0.49 33.6 0.8 0.64 
33.6 0.8 0.64 33.8 1.0 1.00 
30.6 2.2 4.84 33.8 1.0 1.00 
37.2 4.4 19.36 29.9 2.9 7.41 
36.8 4.0 16.00 30.7 2.1 4.41 
32.2 0.6 0.36 :n.8 1.0 1.00 
33.0 0.2 0.04 33.5 0.7 0.49 
29.3 3.5 12.25 33.0 0.2 0.04 
29.9 2.9 7.41 34.6 1.8 3.24 
35.8 3.0 9.00 31.6 1.2 1.44 
33.0 0.2 .0.04 32.5 0.) O.c~ 
31.6 1.2 1.44 33.7 0.9 0.1:l1 
31.2 1.6 2.56 33.3 0.5 0.25 
28.8 4.0 16.00 34.1 1.3 1.69 
31.5 1.3 1.69 33.9 1.1 1.21 

644 .• 2 105.88 666..7 56.63 

For comparison of (x) with inferred (jJ ) see TABI,E ( 55 ). 
Data of mean stride length from RESULTS (TABLE 9) •. 

(n) Number of stride8 = 40 

(x) mean stride length = 644.2 + 666.7 = 32.77 
40 

S.D. (Standard devia.tion = !(Xni-X) 2 . 
of sa.mple) 

Assuminga. 
= jJJ.05.88 + 

40 
Normal Distribl!:t\.on 
5% Conf.Lim. (x)-1.9 6 S.D. = 

56.63) = 2.016 

(x) :!: 3.951 = 28.8 - 36.7 

TABLE ( 53) •. STATISTICAL VARIATION IN MEAN STRIDE LENGTH 
IN UNOBSTRUCTED TRIALS (6-10). (n. 2) • 
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APPENDIX 1. EXPERImENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

RIGHT FOOT tEFT FOOT 

(xi) (xi-x) (xi-x) 2 (xi) . (xi-x) (xi-x) 2 

31.9 0.2 0.04 26.0 6.1 37.21 
30.7 1.4 1.96 27.5 4.6 21.16 
31.7 0.4 0.16 29.1 3.0 9.00 
30.2 1.9 3.61 26.9 5.2 27.04. 
31.9 0.2 0.04 28.4 3.7 13.69 
32.5 0.4 0.16 33.0 0.9 0.81 
32.5 0.4 0.16 32.7 0.6 0.36. 
33.6 1.5 2.25 34.1 2.0 4.00 
31.3 0.8 0.64 33.9 1.8 3.24 
32.4 0.3 0.09 32.6 0.5 0.25 

33.7 0.6 0.36 33.1 1.0 1.00 
32.5 0.4 0.16 31.9 0.2 0.04 
34.4 2.3 5.29 35.6 3.5 12.25 
34.2 2.1 4.41 34.7 2.6 6.76 
31.8 0.3 0.09 33.5 1.4 1.96 
32.2 0.1 0.01 33.4 1.3 1.59 
32.2 0.1 0.01 31.6 0.5 0.25 
31.4 0.7 0.49 33.7 1.6 2.56 
33.3 1.2 1.44 34.4 2.3 5.29 
32.5 0.4 0.16 32.9 0.8 0.64 

646.9 21.53 639.0 149.20 

For comparison of (x) with inferred (,P) see TABLE (55). 
Da.ta of mean stride length from RESULTS (TABLE 10). 

(n) Number of strides = 40 
(x) Mean stride length = 646.9 + 639.0 = 32.1 

40 

S .D. (Standard deviation = !(x. -x) 2 
of s8.mp1e) ~ 

n 

Assuming 8. 

= (21.53 + 149.20) 
40 

- 2.065 

Normal DistribCition: 
5%.Conf.Limits(x) :!:1.96S~D. == (x):!: 4.049 '" 28.0 - 36.2 

. TABLE (54 ). STATISTICAL VARIATION IN MEAN STRIDE LENGTH 
IN UNOBSTRUCTED TRIALS (6-10). (I.I. 3) • 
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APPENDIX 1. EXPERIl\mNT (PART 1): UNOBSTRUCTED PASSAGEWAY 

RANGE OF 95% CONFIDENCE Il'ITERVAL FOR MEAN 
STRIDE LENGTH (Inches) 

Ss. From Estimated Popula,tion Mean From Sample Mean 
and Estimated S.D.of Poyula.tion and S.D.of Sample 
Maxinrum Range Minimum Range (TABLES 49-54) 

F.l 28.1 - 23.4 27.6 - 23.9 27.8 - 23.7 
F.2 30.1 - 23.5 29.3 - 2403 29.7 - 24.0 
F.3 , 31.2 - 25.0 30.4 .- 25.8 30.8 - 25.5 
M.l 29.5 - 23.7 28.7 - 24.5 29.0 - 24.2 
M.2 37.4 - 28.1 36.1 - 29.4 36.7 - 28.8 
1.1.3 36.9 - 27.3 35.5 - 28.7 36.2 - 2e.0 

For estim9,ted population mea.n a,nd estimated S.D of popul-, 
(l,tion: See TABLE (62) • , ' 

FORMULAE USED: 

95% Confidence Interva.l for Sample Mean: 
= x ! 1.96 (S.D.of Sample) 

95% Confidence Interval for Estimated population Mean: 
." = Estimated Population r\~ean ~ 1.96 Estimated S.D. 

of Population 
= (x :!: 1.96 S.E.):!:(1.96 Estimated S.D.of Popula,tion) 

Maximum Range: 
Between (x + 1.96 S.E.)+(1.96 Est.S.D.of Popu1ation)and 

(x - 1.96 S.E.)-(1.96 Est.S.D.of Population). 

Minimum Range: 
Between (x - 1.96 S.E.)+(1.96 Est.S.D.of Popu1ation)a.nd 

(x + 1.96 S.E.)-(1.96 Est.S.D.of Population). 

TABLE ( 55 ). COMPARISON OF 95% CONFIDENCE INTlmVALS OF SAI~
PLEMEANS WITH THOSE OF ESTIl\lATED POPULATION 
MEANS: STRIDE LENGTH IN UNOBSTRUCTED TRIALS ( 6-10). 
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APPENDIX 1. EXPERIMENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

LEFT FOOT RIGHT FOOT 
(Xi) (x. -x) 

~ 
(x._x)2 

~ 
(xi) (xi-x) (Xi -X)2 

22.5 2.0 4.00 25.8 . 2.0 4.00 
24.4 0.1 0.01 28.4 0.6 0.36 
24.3 0.2 0.04 28.3 0.5 0.25 
22.9 1.6 2.56 28.5 0.7 0.49 
24.1 0.4 0.16 27.9 0.1 0.01 
24.3 0.2 0.04 26.7 1.1 1.21 
25.4 0.9 0.81 28.0 0.2 0.04 
23.9 0.6 0.36 26.7 1.1 1.21 
25.9 1.4 1.96 28.0 0.2 0.04 
24~3 0.2 0.04 26.8 1.0 1.00 
24.0 0.5 0.25 26.7 1.1 1.21 
26.3 1.8 3.24 29.0 1.2 1.44 
24.5 0 0 27.4 0.4 0.16 
25.0 0.5 0.25 30.0 2.2 4.84 
24.4 0.1 0.01 27.8 0 0 
23.6 0.9 0.81 26.6 1.2 1.44 
26.3 1.8 3.24 29.4 1.6 2.56 
26.3 1.8 3.24 28.9 1.1 1.21 
24.3 0.2 0.04 27.3 0.5 0.25 
25.1 0.6 0.36, 27.5 0.3 0.09 
21.6 2.9 7.41 26.5 1.3 1.69 
23.5 1.0 1.00 28.3 0.5 0.25 
25.1 0.6 0.36 28.5 0.7 0.49 
24.9 0.6 0.36 27.9 0.1 0.01 
25.0 0.5 0.25 29.0 1.2 1.44 

611.9 30.80 695.9 25.69 

Distance of footprints from L.H. wall (x.) from RESULTS ~ 
~ (TABLE 13). 

Mean. distance from wall (x) 
Left = 611.9 = 24.5 Right = 695.9 = 27.8 

25 
, 

25 
. , 

(Xi-X) 2 Estimated Standard Deviation (because it is small 
of Population sample:' n < 30). '(n-1) , 

Left =lO.80 =1.133 Right =./25/9 = 1.035 
24. " .2 . 

95% Range' of "t" (24 d.f.)(2-tailed test) = 2.06(Est.S.n) 

Lef. = 24.5:!: 2.334 
= ,26.8 - 22.2 

Right = 27.8 ± ,2.131 
=29.9':' 25.7 

TABLE (56 ) • STATISTICAL VARIATION IN MEI\.N DISTAIICE FROI.l 
L.H. WALL IN UNOBS'rRUCTED TRIALS (6-10). (F .1) •. 
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APPENDIX 1. EXPERIMENT (PART 1): UNOBSTRUCTED I'ASSAGEWAY 

LEFT FOOT RIGHT FOOT 

(xi) (x. -x) 
. 2 

(xi) (xi-x) (x._x)2 (xi-x) 
~ ~ 

23.0 3.5 12"25 27.4 2 .. 0 4.00 
25.4' 1.1 1.21 27.5 1.9 3.61 
25.5 1.0 1.00 26.7 2.7 7.29 
26.5 0 0 29~5 0.1 0.01 
26.6 0.1 0.01 28.8 0.6 0.36 

23.4 3.1 9.61 26.2 3.2 10.24 
28.3 1.8 3.24 30.3 0.9 0.81 
25.3 1.2 1.44 28.2 1.2 1.44 
27.8 1.3 1.69 29.8 0.4 0.16 
24.8 1.7 2.89 29.3 0.1 0.01 
22.9 3.6 12.96 26.3 3.1 9.61 
30.2 3.7 13.69 32.5 3.1 9.61 
26.2 0.3 0.09 29.5 0.1 0.01 
28.4 1.9 3.61 30.8 1.4 1.96 
26.2 0.3 0.09 30.2 0.8 0.64 

.24.0 2.5 6.25 27.2 2.2 4.84 
29.5 3.0 9.00 32.7 3.3 .10.89 
26.3 0.2 0.04 28.7 0.7. 0.49 
26.5 0 0 29.6 0.2 0.04 
28.1 1.6 2.56 31.7 2.3 5.29 
26.9 0.4 0.16 27.8 1.6 2.56 
30.1 3.6 12.96 32.6 3.2 10.24 
27.3 0.8 0.64 29.9 0.5 0.25 
26.0 0.5 0.25 29.0 0.4 0.16 
26.1 0.4 0.16 31.6 2.2 4.84 

661.6 95.80 733.8 89.32 

Distance of footprints from L.H.wall (x, ) from RESULTS: 
~ (TABLE 14). 

·Mean distance from wall (x) 
Left = 661.6 = 26.5 Right = 733.8 = 29.4 

25 25 

'Estima.ted Standard Deviation ( '-) 2 (bec8use it is sma.l1 xi~x 

of Population (n-I) sa,mple:' n < 30) • 

, Left =j91,jBO, =1.998 Right =/8'/.432 = 1.930. 

95%'Range of "t" (24 d.:f.) (2-tailed test) = 2.06(Est.S.D.) 

Left = 26'.5 ':!:4.116 Right '= 29.4:!:3.975 

= 30.6 - 22.4. = 33.4 . .,. 25.4_ 

TABLE (57 ). STATISTICU VARIATION IN MEAN DISrrANCE FROM 
L.H.WAU IN UNOBSTRUCTED TRIALS (6-10). (F.2). 



4~3 
APPENDIX 1. EXPERIMENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

LEl;'T FOOT RIGHT FOOT 

27 .. 5 
24.0 
26;0 
26.6 
25.4 
26.9 
25.2 
25.3 
26.4 
25.8 
27.5 
24.3 
26.8 
26.4 
25.8 
28.3 
28.7 
26;4 
23.6 
27.9 

524.8. 

1.3 
2.2 
0.2 
0.4 
0.8 
0.7 
1.0 
0.9 
0.2 
0.4 
1.3 
1.9 
0.6 
0.2 
0.4 
2.1 
2.5 
0.2 
2.6 
1.7 

1.69 
4.84 
0.04 
0.16 
0.64 
0.49 
1.00 
0.81 
0.04 
0.16 
1.69 
3.61 
0.36 
0.04 
0.16 
4.41 
6.25 
0.04 
6.76 
2.89 

36.08 

28.9 
27.9 
27.7 
28.7 
28.3 
28.6 
27.1 
28.4 
28.9 
27.5 
28.6 
28.0 
28.3 
28.9 
28.8 
29.2 
26.4 
29.2 
26.8 
29.8 
29.1 
24.1 
30.1 
26.6 
29.5 

705.4 

(x.-i) (x._i)2 
~ ~ 

0 .• 7 0.49 
0.3 0.09 
0.5 0.25 
0.5 0.25 
0.1 . 0.01 
0.4. 0.16 
1.1 1.21 
0.2 0.04 
0.7 0.49 
0.7 0.49 
0.4 0.16 
0.2 0.04 
0.1 0.01 
0.7 0.49 
0.6 0.36 
1.0 1.00 
1.8 3.24 
1.0 1.00 
1.4 1.96 
1.6 2.56 
0.9 .:, 
4.1 . 
1.9 
1.6 
1.3 

0.81 
16.81 

3.61 
2.56 
1.69 

39.78 

Dist8uce of footprints from L.H.wa11 (x. ) from RESULTS: . 
~ (TABLE 15). 

Mean distance from wa.11 (x) . 

Left = 524.8 = 26.2 Right = 705.4 = 28.2 
20 -- 25--

Estimated Standa.rd Deviation 
of Population 

~(Xi-x)2 
(n-l) 

(bec8.use it is sml'1.11 
s8.lI1p1 e:: 11 < 30) • 

Left 

95% Range of 
95%.Range of 

Left 

=J36.08 = 1.378 Right =p9.78. .= 1.287 
19 . 24 

,'t"(19d.f.)(2-tai1ed test) =2.09(Est.S.D.) 
"t"(24d.f.) •• =2.06(Bst.S.D.) 

=' 26.2·:!:2~879 Right = 28.2:!:.2~651 

= .29.1 - 23.~ = 30.9 - 25.6 

TABLB (58 ) • STATIS'I'ICAL VARIATION IN l.'lEAN DISTANCE FROM 
. L.B.WALL IN UNOBS'rnUCTBD TRIALS(6-10).· .·.(F.3). 
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APPENDIX 1. EXPERIMENT (PART 1):: UNOBSTRUCTED PASSAGEWAY 

LEFT FOOT RIGHT FOOT 

(xi) (Xi-x) (x._x)2 
~ 

(xi) (xi-x) (Xi -x)2 

24.1 0.2 0.04 31.2 0.9 0 .• 81 
23.5 0.4 0.16 31.6 0.5 0.25 
22.1 1.8 3.24 31.2 0.9 0.81 
23.9 0 0 32.7 0.6 0.36 
22.7 1.2 1.44 31.9 0.2 0.04 
24.5 0.6 0.36 30.8 1.3 1.69 
22.7 1.2 1.44 31.3 0.8 0.64 
23.6 0.3 0.09 30.7 1.4 1.96 
24.0 0.1 0.01 33.1 1.0 1.00 
23.6 0,) 0.09 30.2 1.9 3.61 
24.7 0.8 0.64 31.0 1.1 1.21 
22.7 1.2 1.44 31. 7 0.4 0.16 
22.4 1.5 2.25 32.1 0 0 
24.2 0.3 0.09 33.0 0.9 0.81 
21.3 2.6 6.76 30.1 2.0 4.00 
24.9 1.0 1.00 32.1 0 0 
25.0 1.1 1.21 32.5 0.4 0.16 
26.0 2.1 4.41 34.0 1.9 3.61 
25.3 1.4 1.96 33.1 1.0 1.00 
23.1 0.8 0.64 31.5 0.6 0.36 
24.8 0.9 0.81 33.1 1.0 1.00 
23.4 0.5 0.25 33.8 1.7 2.89 
26.5 2.6 6.76 34.0 1.9 3.61 
25.3 1.4 1.96 34.5 2.4 5.76 
23.7 0.2 0.04 31.0 1.1 1.21 

589.1 37.09 802.2 36.95 

Distance of footprints from L.H.wall (x.)from RESULTS: 
~ (TABLE 16). 

Mean distance from wall (x) 
Left = 589.1 = 23.9 Right = 802.2 = 32.1 

25- -~ 

Estimated Standard Devia:ti6n Hx. -x) 2 (because it is small 
of Population ~ s8.mple:- n < 30). . (n-l) 

Left· = 37.09 "" 1. 243 = 1. 241 
• Right =J36.95 

24 

95% Ra.nge of "t" 

Left --

24 

(24 d.f.)(2-tBiled test) = 2.06(Est.S.D.) 

++ 23.9 - 2.56 Right ~ 32.1 -2.56 
26.5- 21.3 -= 34.7- 29.5 

TABLE (59 ). STATISTICAL VAlUATION IN lI1EAN DIS'.rANCB ]<'ROM 
L.lL 'j,ALL IN UNOBSTRUCTED TRIALS (6-10).. (m. 1) • 



4~5 
APPENDIX 1. EXPERIMENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

LEFT FOOT HIGHT FOOT 

(xi) (x.-x) ( -) 2 (Xi) (x.-x) . - 2 x.-x (x. -x) 
~ ~ ~ ~ 

26~2 0 0 30.7 0.1 0.01 
25.9 0.3 0.09 33.5 2.7 7.29 
24.4 1.8 3.24 29.7 1.1 1. 21 
25.0 1.2 1.44 29.0 1.8 3.24 
25.2 1.0 1.00 29.6 1.2 1.44 
26.8 0.6 0.36 32.2 1.4 1.96 
30.2 4.0 16.00 32.5 1.7 2.89 
24.5 1.7 2.89 28.8 2.0 4.00 
22.7 3.5 12.25 27.2 3.6 12.96 
26.4 0.2 0.04 32.7 1.9 3.61 
30.4 4.2 17.64 33.6 2.8 7.84 
27.9 1.7 2.89 32.0 1.2 1.44 
23.1 3.1 9.61 29.8 1.0 1.00 
24.1 2.1 4.41 28.6 2.2 4.84 
27.7 1.5 2.25 31.7 0.9 0.81 
31.3 5.1 26.01 34.4 3.6 12.96 
26.6 0.4 0.16 29.9 0.9 0.81 
25.1 1.1 1.21 30.3 0.5 0.25 
23.5 2.7 7.29 28.6 2.2 4.84 
26.1 0.1 0.01 31.4 0.6 0.36 

523.1 108.79 616.2 73.76 

Distance of footprints from L.H.wall (xi) from RESULTS: 
(TABLE 17). 

mean distance from wall (x) 
Left = 523.1 = 26.2 Right = 616.2= 30.8 

20 20 --

Estimated Standa.rd Devia.tion ~( xi-x) 2 (bec8use it is sma.l1 
of Population . ( n-l) sa.mple:· n < 30). 

Left =/.0(3.79= 2.393 Right == J73.76= 1.970 0 

19 0 19 

95% Range of "t"(19 d.f.)(2-tailed test) == 2.09(Est.S.D.) 

Left = 26.2 :!:o 5~00 Right == 30.8:!: 4~1l 
= 31.2 - 21.2 = 34.9 - 26.7 

TABLE (60 ).STATISTICiH" VARIATION IN I.'IEAN DIST!\IICE FROJ.1 
L.H.WAL1 IN UNO!3STRUCTED TRIALS (6-10). (M.2). 
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APPENDIX 1. EXPERH'IENT (PART 1): UNOBSTRUCTED PASSAGEWAY 

LEFT FOOT RIGHT FOOT 

(xi) (xi-x) (xCx) 2 (xi) (x.-x) . - 2 (x. -x) 
~ ~ 

22.1 1.6 2.56 27.5 0.4 0.16 
23.7 O· 0 28.5 0.6 0.36 
23.0 0.7 0.49 29.0 1.1 1.21 
23.3 0.4 0.16 27.6 0,3 0.09 
23.6 0.1 0.01 29.0 1.1 1.21 
22.6 1.1 1.21 27.2 0.7 0.49 
24.0 0.3 0.09 2703 0.6 0036 
25.5 1.8 3.24 29.7 1.8 3.24 
22.3 1.4 1.96 26.3 1.6 2.56 
24.6 0.9 0.81 29.0 1.1 1. 21 
23.6 0.1 0.01 28.0 0.1 0.01 
23.8 0.1 0.01 26.5. 1.4 1.96 
23.5 0.2 0.04 25.5 2.4 5.76 
23.3 0.4 0.16 29.1 1.2 1.44 
24.5 0.8 0.64 26.4 1.5 2.25 
24.7 1.0 1.00 27.7 0.2 0.04 
23.5 0.2 0.04 27.6 0.3 0.09 
23.4 0.3 0.09 28.7 0.8 0.64 
25.5 1.8 3.24 28.6 0.7 0.49 
23.2 0.5 0.25 28.6 0.7 0.49 

473.7 16.01 557.8 24.08 

Distance of footprints from L.H.wal1 (x. ) from RESULTS:' 
~ (TABLE 18). 

Mean distance from wall (x) 

Left = ,473.7 = 23.7 Right. = 557.8 = 27.9 
.' 20 20 

Estimated St[lndard Deviation ~(xi -x) 2 (because' it is small. 
of Popula.tion (n-1) sa.mp1e:: n< 30). 

= J16.01 = 0~9158 Ric;ht = )24.08 = 1.126 
19 19 

Left 

95% Range of lit" (19 d.f.)(2-ta.iled test) = 2.09(gst.S.D.) 

++ I,eft =' 23.7 -1.92 Right = 27.9 -2.35 

== 25.6 - 21.8 -= 26.4 - 21.7 

TABLE (61 ). S'fA'rrSTICAL VATlIATION IN MEAN DISTANcg FROm 
L.H.VlALL IN UNOBSTRUCTED TRIALS (6-10)., (M.3). 
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APPENDIX 1. EXPERIMENT (PART 1): UNOBSTRUCTED PA3SAGEIVAY 

Ss. S8mple S8mple S.D~of Estimated Estimt1.ted Estimnted 
Size l',lea.n Somp1e S. D •. of Standard Populotion 

Population Error of !.lean * 
Met1.n 

(n) (x) r(Xi -x) 2 {(Xi -x) 2- j«Xi-X) 2 -+ x-2 S.E. 

- n (n-1) n(n-l) 
I 

F.l 50 25.75 1.051 1.062 0.1502 - + 0.30 X -

F.2 50 26.81 1.458 1.473 0.2084 - + x - 0.42 

F.3 45 28.06 1.350 . 1.365 0.2032 - + x - 0.40 

M.l 50 26.63 1.241 1.254 0.1772 - + 6 x - 0.3 

M.2 40 32.77' 2.016 2.041 0.3228 - + '64 x - o. 

m.3 40 32.14 2. 0 65 2.091 0.3308 x :!: 0.66 

TmAN STRIDB JJENGTH ~Inches) 

Ss. Sample Sample 
Size I,lean 

[<30J 
L 25 

F.1 R 25 

L 25 
. F. 2 R 25 

L 20 
F.3 R 25 

L 25 
!\I.l R 25 

L 20 
M.2 R 20 

L 20 
M.3 R 20 

24.5 
27.8 

26.5 
29.4 

26.2 
28.2 

23.9 
32.1 

26~2 
30.8 

23.7 
27.9 

S.D.of 
Sample 

Estimated 
S.D. of 
Popula.tion 

1.133 
1.035 

1.998 
1.930 

1.378 
1.287 

1.243 
1.241 

2.393 
1.970 

0.916 
1.126 

Estimated Estimated 
Standard Po:rulation 
Error of Mean * 
Mean 

0.2266. 
0.2069 

0.3996 
0.3859 

0.3081 
0.2575 

0.24<l6 
0.24<l1 

0.5351 
0.4406 

0.2052 
0.2517 

'+ x - 0.46 
x :!: 0.42 
- + 8 x - o. 0 
- + " x - 0.7v 
- + 6 ~ :;: O. 2 
x - 0.52 

+ 
~ "+ 0.50 
x - 0.50 

+ ~ :;: 1.08 
x - 0.88 
- + 4 ~ :;: O. 2 
x - 0.50 

HEM! DIST.'l.NCB OF FOOTSTJ~P FRm,~ ]~.H.·;·I1UL(Inches) 

"If N(O,l); P
95 

that populH.tion mean (jJ )is wi.thin Hpprox

imately 2-StHndard Errors of G8mplc mean (x). 

TABLE (62). COMPARISON OF SA);!PD~ mEAN (x)WITH INFERRED 
PopmATION rolEAN FOH STIUDE LENG1'H AND DISTANCE 
FROliI WAI,L III UHODS'l'RUC'fED TRIALS (6-10). 



" I 
, 
i: 
I 
" , , 
i 
: 

I 
! , 

I 
i 
!, 

I 
j 
I' 
I 
1I 
li 

i! 

11 
j' ,I 

1I 

I 
i 
1 

I1 

~ 
11 

11 

I' 

I 
11 
" 

I1 
I, 
ii 
!' 



498 

APPENDIX 2. EXPERIMENT (PART' 2): TRIALS' WITH OBSTACLES 

SUBJECT *LOCATION OF HEELMARK (3) IN M}~AN 
No. UNOBSTRUCTED TRIALS (1-10). 

m.l . ~1-5 ) 72.5 76.2 73.0 74.7 71;3 72.57 6-10) 70.5 72.9 71;4 71;2 72.0 

M.2 (1-5 ~ 75~1 80.5 85~5 82.3 83.9 85.00 (6-10 85.6 90.4 85.6 90.2 91;4 

M.3 (1-5 ) 84.3 78.3 83.8 80.4 84.2 81;12 (6-J.O) 78.6 79.2 82.2 79.2 81;0 

F.l (1-5 ) 67.0 65.3 68.0 68.6 72.4 68.34 (6-10) 68.5 71;2 67.5 65.2 69.7 

F.2 (1-5 ) 59.2 62.1 67.9 69.0 66.3 67.11 ( 6-10) 67.3 67.6 73.0 67.5 71;2 

F.3 (1-5 ) 75.7 74.0 79.0 74.1 73.6 74.42 (6-10) 72.1 73.8 75.3 74.8 71;8 

SUBJECT *LOCATION OF HBEL!',TARK (7) IN )mAN 
No. UNOBSTRUCTED TRIALS (1-10). 

h.l (1-5 )179.4 184.0 181.9 181;5 181.0 180.06 ( 6-10) 178.1 178.7 179.2 176.2 180.6 

M.2 (1-5 )191;3 200.5 213.0 208.2 210.0 212.00 ( 6-10) 214.7 223.7 :>11.8 221;2 224.6 

m.3 (1-5 )216.8 208-3 217.2 215.2 214.7 213.76 (6-10) 211; 7 208.2 220.6 213.6 211.3 

F;l (1-5 )168.8 168.5 171.7 171.3 175.0 170.52 ( 6-10) 170. 5 171.5 169.3 166.3 172.3 

F.2 (1-5 )155.0 160.2 171.4 178.0 174.2 173.06 ( 6-10) 172.7 174.8 185.9 176.0 182.4 

F.3 (1-5 )188.2 188.6 194.5 187.4 184.8 188.04 (6-10)182.5 187.4 189.5 190.0 187.5 

Dimensions in Inches. 
·"Da.ta. obtained from APPENDIX 1 (TABLES 39-4.4.;C01s. ,Step 2 & 4D). 
Posts were set \'Vi th near edge a.t iVIG[Hl Heelmfl.rk po si tion. 

TABLE (63 ). LOCA'UON OF OBS1'ACLE MOUN'l'ING POSTS IN TRIALS 
WH'H OBSTACLES AT mEAN HEELT.'Ul.RKS (3) AND (7). 
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APPENDIX. 2'. EXPERIMENT' (PART' 2): THIALS' WITH OBSTACI,ES 

Subject No. F.1 

FOOTSTEP S:sgUENCE 
TRIAL 1 2 3 4 5 6 7 8 9 10 

. TWDH +2.4 0 -1.4 +1.6 +0.5 -1.2 -0.1 -0.8 -1,.5 -1 .• 0 
TWD!, +2.8 +0.2 -0.1 +0.3 -0.1 -1.2 -1.4 -1.0 +0.2 -0.8 
TWCR -3.1 -3.4 -1.6 -2.0 -1.6. +0.1 -1.0 -0.7 -1.0 -1.3 
TIVCL -1.0 -2.8 -2.1 -1.0 +0.3 -0.8 -0.2 +0.5 -0.8 -0.2 

BWDR +2.0 -0.4 0 -0.3 -0.1 -2.8 -0.2 -1.9 -2.3 -1.3 
BI'TDL +1.5. +0.2 +0.3 +0.5 -1. 2 -0.7 -1.0 -1.9 +0.4 -0.7 
BWCR -2.9 -3.9 -0.5 -0.6 -1.6. 0 -1.2 -0.5 -1.4 -0.5 
BWCL -1.5 -2.8 -1.1 -0.5 -1.0 +0.6. +0.5 +0.2 -0.2 -1.4 

TNDR +1.8 +1.1 +1.0 +0.9 +L.3 +0.9 +0.3 +0.2 +0.4 -0.6 
TNDL +1.0 +0.3 +0.1 +1.2 +0.8 +0.7 +0.4 +0.6 +0.2 -0.8 
TNCR +0.6 -0.1 0 +0.5 +0.3 +0.7 +0.5 +0.2 +0.6 -1.1 
TNCL +0.5 0 -0.7 +0.7 -0.3 +0.1 -0.5 -0.3 -0.3 -1. 5 

BNDR +2.4 -0.2 +0.6 +1.3 +0.1 +0.2 +0.5 -0.4 +0.3 -0.8 
BNDL +1.5 +0.4. -0.8 +1.0 0 +0.4 -0.2 +0.1 -0.5 -0.8 
BNCR +2.9 +0.4 +1.0 +1.1 +0.3 +0.9' +0.2 +0.1 +0.5 -1.0 
BNCL +2.6 +0.5 0 +1.0 +1.5 +0,3 +0.4 -0.9 +1.5 -1.1 

Dimensions in Inches. 
Changes in stride length are obta,ined by subtracting the 
overall mean stride 1en"th (25.8 inches) of Subject (F.l) 
in Unobstructed Trials (6-10) from the corresponding mean 
distances recorded for each stride in trials with obstflcles. 
For mefln stride length in trials with obstacles see 
APPENDIX 2- (TABLE 70 ). 
For dia,grams. of changes in mean stride length correspond:.. 
ing to these tables see.' RESULTS (FIGS. 42-45 ). 
For S.D.(q-) mean, stride length in Unobstructed Trials (6-10) 
see APPEiTDIX 1 (TABLE 49). 
Positive differences indicate tha.t longer. strides were 
taken in Tria,ls with Obstacle5 th,m in empty passageway. 

TABIJE (64 ) .r.lEAN STRIDE LENGTH FIl.OJ.1 START IN TRIALS WITH 
OBS1'J\CLES lIINUS THB OVERALL IlEAl! STRIDE LTmGTH 
IN 'rIl.IAI,S IN THE UNOBSTRUCTED PASSAGE'j/AY. (F .1) 
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APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

. Subject No. F.2 

FOOTST)~P SEQU~ 

TRIAL 1 2 3 4 5 . 6. 7 8 9 10 
• 

TWDR -0.9 -1. 7 -1. 2 -0.3 -2.2 -2.6 -0.6 -1.9 -2.7 -1.4 

TWDIJ -0.9 -0.7 -1.6 -0.3 -2.0 -1.4 -2.3 -4.3 +0.1 -1.7 

TIVCR -1.3 -4.6 -2.0 -1.0 -3.7 -2.0 -0.7 -0.2 -1.1 -0.1 

TWCL -4.3 -2.2 -3.4 -1.6 -1.3 -1.4 -1.1 -0.4 -1.4 +0.6 

BWDR -0.9 -1.2 -0.8 -0.8 -1.2 -1.5 -1.2 -1.4 -2.9 +0.9 

BWDL -1.5 -1.0 -1.4 -0.4 -1.7 -1.1 -1.1 -1.4 -0.2 -0.6 

BWCR -1.0 -3.5 -203 -2.4 -1.5 +0.7 -2.8 -0.5 -2.3 +0.2 

BIVCL -3.4 -1.5 -2.8 +0.1 -0.4 -1.3 -0.7-0.9 -0.5 +0.1 
--

TNDR -1. 6 -1.0 -1.5 +0.8 -0.9 +0.2 +0.2 +0.1 +0.9·-0.2 

TNDL -0.7 -0.2 -1.2 +1.1 -0.7 +1.7 -0.7 +0.3 -0.2 0 

TNCR -1.7 +0.1 -0.5 +1.7 -1.1 +0.4 -0.2 +0.4. -0.1 +0.6 

TNCL -0.8 +0.2 -1.0 +1.4 -0.3 +0.5 -0.9 -0.2 -0.5 +0.8 

BNDR -2.1 -0.3 -1.7 +1.4 -0.5 -0.2 -0.1 +0.3 -0.5 +0.1 

BNDL -0.6 -0.3 -0.7 +0.4 -0.4 +0.5 +0.2 +0.9 +0.8 +0.9 

BNCR -0.3 -0.2 -0.2 +0.3 -0.3 +1.1 -0.1 +0.8 +0.4 +0.3 

BNCL -1.6 -0.3 -0.9 +1.1 -0.9 +0.1 -0.2 +0.1 +4.6 -3.7 

Dimensions in Inches. 

ChanGes in stride length. are obta.ined by subtracting the 
overall mean stride length (26.8 inches) of Subject (F.2) 
in Unobstru.cted Trials (6-10) from the corresponding mean 
distances recorded for each stride in tria.ls with obst::lCles. 

For mean stride length in trials with obstacles see 
APPEliDIX a ('cABLE 712 ). . 

For dia.grams of changes in me8.n stride length correspond
ing to th(~se tables see RESULTS (FIGS.46-49). 

For '.S. D.(o-) P.108n stride length in Unobstructed Trials( 6-10) 
see APPENDIX 1 (TABLE 50). 

Po si tive differcnces indic8.te th8.t longer strides were 
t8.ken in Tri(ol.ls with Obst8.cles than in empty pa.ssageway. 

TAJ3LE ( 65. ) • llEAN STRIDE LEEGTH FROIK START IN THrAl,S ';IITH 
OBSTACLES i'.IHUS Tm~ OVERAM, r.IEAN STHIDE lJEIIGTH 
IN TRIALS IH TIE UNOBSTRUCTED PASSAGE,YAY. (F. 2) • 
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APPENDIX 2. EXPERIMENT (PART' 2): TRIALS WITH OBSTACLES 

Subject No. F.3 

FOOTSTEP SEQUENCE 

TRIAL 1 2 3 4 5 6 7 8 9 10 

T\'mR -2.3 -L7 -0.6 -0.9 -1.5 -L8 -3.5 -4.2, -3.2 +0.2 

TWDL -1.8 -1.1 -0,3 0 -1.9 -1.5 -3.8 -2.1 -0.5 +1.4 

TWCR -4.0 -5 • .4 -4.5 -2.9 -1.3 -0.6 +0.4 0 -0.3 -0.5 

TWCL -3.3 -3.5 -4.9 -3.0 -0.6 +0.1 -0.1 -0.2 +0.2 +0.2 

BWDR -3.8 -1.3 -0.5 -1.0 -2.0 -2.8 -2.4 -3.2 -1.3 -1.3 

BWDL -1.8 -1.2 -0.9 -2.0 +0.2 -1.1 -2.3 -1.4 -1.0 -0.9 

BWCR -4.6 -6.5 -4.9 -3.9 -1.7 -0.8 +0.2 -0.4 -0.4 -0.4 

BWCL -4.3 -2.7 -5.4 +1.8 -3.0-'0.2 -0.1 -0.1 +0.2 +0.2 

TNDR -2.2 -0.9 -0.2 -0.2 -0.4 -0.7 -0.6 -0.7 -0.9 -0.7 

TNDL -2.8 -0.9 -0.9 +0.3 -0.7 -1.8 -1.1 -0.7 -1.3 -0.7 

TNCR -5.0 -2.5 -2.1 +1.5 +0.2 +0.6 -2.2 +2.1 -'0.6 0 

TNCL -4.6 -2.9 -1.1 -0.5 +0.4 -0~1 -0.1 +3.4 +3.4 -3.2 

BHDR -4.0 -1.9 -0.7 +0.7 -2.3 -1.4 -0.3 -1.8 -1.5 -0.7 

BNDL -1.3 -0.8 -0.4 -0.1 -0.1 -0.9 -1.2 -0.6 -1.4 -0.9 

BNCR -4.0 -2.4 +0.1 -0.5 +0.1 -0.7 0 -0.3 -1.3 -1.6 

BNCL -4.7 -2.6 -0.4 +0.6 -0.1 ':'0.1 -0.4 +0.1 0-0.6 

Dimensions in Incheo. 

Chflnges in stride length are obtained by subtracting the 
overall mean stride lenr;;th (28.1 inches) of Subject (F.3) 
in Unobstructed Trials (6-10) from the corresponding mean 
distances recorded for each stride in trials with obstacles. 

For mean stride length in trials with obstacles see 
APPENDIX 2 (TABLE 72 ). 

For diagrams of cha,ngcs in mean stride length correspond
ing to these tables see RESULTS (FIGS. 50-53) • 

For S.D. (0-) mefln stride length in Unobstructed Trials( 6-10) 
see APPEImIX 1 (TABLE 51 ). 

Positive differences indics,te thfl,t longer strides were 
tal{en in Tri8.1s with Obsta.cles '~han in empty passagewa.y. 

TABLE ( 66 ) .l:I~AN S'l'HIDE LEHGTH FROB START IN TRIALS ',HTH 
OBS~~"CI,ES j,lII:US ',PIE OVERALL llgAN STRIDE LEJiGTH 
IN 'rRIALS III THE UNOBSTRUCTED PASSAGEWAY. (F. 3) • 
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APPENDIX 2. EXPERIMENT (PART 2): '~RIALS WITH OBSTACLES 

Subject Nb. M.l 

FOOTSTEP SEQUENCE 

TRIAL 1 2 3 4 5 6 T 8 9 10 

TWDR -1.4 +1.0 +0.8 +2.3 +0.8 -1.·5 -0.4 -2.1 -0.5 +1.0 

TWDI, -0.4 +1.2 +1.3 +1.4 +0.6 +0.2 -0.3 -0.2 -0.1 +0.3 

TWCR -3.2 -1. 4 -0.6 +1.7 -1.0 +1.6 +1.7 +2.2 +1.6 +1.1 

TI'ICL -2.7 -0.6 -3.0 +0.3 +1.3 +0.4 +1.2 +0.4 +0.9 +0.8 

BI'WR +0.3 +2.0 +0.2 +1.3 +0.2 -0.7 -1.1 +0.2 -1.7 +1.1 

BVWL -0.8 +0.8 +0.7 +0.7 0 +0.1 -1.3 -0.7 -0.3 -0.3 

BWCR -3.3 -2.5 +0.3 -0.4 -1.4 +0.7 +0.8 +1.1 +3.3 -1.1 

BWCL -3.0 -5.0 -1. 2 +1.1 +2.0 +1.0 +1.7 +0.6 +0.7 +0.8 

TNDR +0.2 +2.8 +1.3 +2.5 +1.9 +2.2 +1.5 +1.7 +0.6 -2.6 

TNDL -0.5 +1.4 -0.3 +2.7 +0.4 +0.8 -0.1 +0.4 +0.3 -0.6 

TNCR -1.4 -0.5 +1.0 +1.1 +0.3 +0.5 +0.8 +0.4 +0.6 +0.1 

TNCL -1.3 +1.7 +1.9 +2.1 +1.5 +1. 2 +0.8 +1.1 +0.2 -3.4 

BNDR -0.1 +2.1 +1.0 +2.0 +1.2 +0.8 +0.6 0 +0.8 +0.7 

BNDL -0.2 +1.6 +0.7 +0.6 +103 +0.7 +1.0 +0.9 +0.2 +4.1 

BNCR -1.7 +1.8 +1.6 +1.7 +1.0 +1.0 ·:1.4 +1.5 +1.3 -4.2 

BNCL -0.5 +1.9 +1.4 +1.7 +0.5 +1.1 +1.6 +1.3 +0.8 -5.8 

Dimensions in Inches. 

Changes in stride length are obtained by subtracting the 
overall mean stride lenGth (26.6 inches) of Subject (hI.I) 
in Unobstructed Trials (6-10) from the corresponding me,1l1 
distances recorded for each stride in trials with obstacles. 

For mean stride length in trials with obstacles see 
APPENDIX 2 ('rABLE 73 ). 

For dia.gra.ms of changes in mea.n stride length correspond
ing to these ta.bles see RESULTS (FIGS~54-57). 

ForS.D. (0-) men.n stride length in Unobstructed Tria.ls( 6-10) 
see APPEHDIX I (TAIlLE 52 ). 

Pos.i tive differences indicate that l0ngr,r strides were 
taken in Trials \Vi th Obstacles tha.n in empty pa.ssageway. 

TABLJ5 ( 67 ) .]';D~i\N STHIDE LEEGTH ?HO!.1 STAHT III '.rRIALS.'!ITH 
. OBSTACLES ·rullU3 THE OVEllUL T,JEAli STRIDE LEl/G'rE 
III THIALS III 'rHE UNOBSTRUCTED PASSAGE;IAY. (LI.l) • 
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APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. U.2 

FOOTSTBP S:SQUEnCE 

TRIAL 1. 2 3 4 5 6 7 8 9 10 

TVIDR +3.2 -0.9 +1.6 -0.1 -0.1 -1.3 -0.2 -2.7 
TWDI, +1.0 -1.4- +2.2 -0.5 +1.8 -0.5 +0.8 -0.5 
T\lCR -3.1 -1.3 -7.5 -3.8 -0.6 -3.1 -0.9 -3.3 
TV/CL +0.1 -6.3 -0.6 -0.1 -0.6 -1.4 +0.6 -0.8 

BWDR +2.2 +0.9 +1.5 +0.4 +0.3 -2.1 -0.7 -3.7 
BWDL +3.0 -1.6 +1.4 -0.7 +1.0 -2.8 +0.2 -0.6 

BWCR -1. 6 -2.7 -1.2 -2.0 +0.7 -2.0 -0.1 -1.8 -
BWCL +1.6 -2.8 +1.4 -0.2 +0.5 -1.4 +0.2 -0.6 

TNDR +1.5 -0.7 +2.6 -0.1 +1.5 -0.8 +2.0 -0.6 
TIIDL +2.8 +0.1 +2.7 +0.8 +1.9 +0.2 +1.9 +0.5 
TNCR +1.6 -1.6 +1.0 -0.4 +0.7 -0 •. 8 +0. 8 -1.1 
TI.:cL -0.4 -0.7 +2.1 +0.2 +0.3 +0.4 +1.3 -0.6 

BNDR -0.6 -1.7 +1.3 -0.7 +0.9 -1.3 +0.6 -0.3 
BNDL +2.1 0 +3.2 +0.4 +1.7 -0.4 +2.0 -1.2 
BNCR +1.7 -0.5 +3.0 0 +2.0 +0.3 +2.0 -1.3 
DNCL +3.6 -1.1 +1.9 -0.4 +1.9 +0.5 +1.5 -0.5 

Dimensions in Inches. 

Changes in stride length a.re obtained by subtra.cting the 
overall mec1n stride length (32.8 inches) of Subject (M.2) 
in Unobstructed Trials (6-10) from the corresllonding mean 
distances recorded for eac~l stride in trials with. obstacles. 

For me8n stride length in trials with obst8cles see 
APPENDIX 2 (TABLE 74 ). 

For di8.grams of cha.nges in mean stride length correspond
ing to these tables see RESULTS (FIG. 58-65). 
For S.D. (tr) mean stride length in Unobstructed Trials( 6:"10) 
see Al:'i:'.2;iWIX I (TAIlLE 53 ). 

Po si tive differllnces indicate tha.t longer strides were 
taken in Trir!.ls \Vi th Obstacles than in empty pa.ssa.gewa.y. 

TABI,E (68 ) .!.m,UT STRIDE LmW'l'1l 1"iW!.! STAR'£ IN TRIALS 'i/I'rH 
ODS~lACLE3 J.IUUS TIn OlflmALL IfSAN STHIDE LEHGTll 
IH TitIALS IN THE UIiOnST:1UCTED PASSAGE'.'IAY. (Ll. 2) • 
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APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subject Ho. !:T.3 

FOOTSTEP SEQUENC}~ 

TRIAL 1 2 3 4 5' 6 7 8 9 10 

TlmR -2.3 -0.2 +1.7 +0 •. 8 -0.1 -0.5 -1.5 -1.3 -
TVIDL -3.8 +0.6 +1.0 +2.7 +0.7 -3.4 -1.1 -1.3 
TWCR -3.4 -3.2 -2.3 -2.3 +1.1 +1.7 +0.4 +1.8 
TWCL -3.8 -5.4 -1.1 -1.0 -0.6 +0.8 -0.1 -0.2 

BWDR -2.3 +1.1 +1.4 +1.1 0 +0.1 -1. 2 -1.1 
mmL -2.8 -0.6 +0.6 0 +2.9 -5.0 -1.7 -1.7 
BWOR -3.6 -3.4 -1.8 -3.7 +1.1 +0.7 +0.4 +3.2 
BIVCL -2.2 -4.1 -0.6 -0.8 -0.3 +1.6 +1.7 +2.0 

TNDR -3.3 +1.3 +2.2 +1.6 +1.4 +2.5 +0.7 +1.0 
TNDL -3.2 -0.3 +1.1 +1.5 +1.9 +1.0 +2.4 +0.7 
TNCR -1.1 +0.4 +2.5 +2.4 +2.4 +1.8 +0.8 +2.0 
TNOL -2.1 +0.6 +2.4 +1.8 +1.7 +1.8 +0.7 +0.4 

BNDR -1.7 +1.0 +2.6 +3.2 +2.7 +2.7 +3.2 -2.6 
BNDL -1.3 +1.0 +1.6 +2.2 +1.9 +1.2 +1.4 +0.1 
BNOR -2.7 -0.4 +1.2 +2.3 +1.0 +3.2 +1.7 +1.9 
BNOL -2.7 -0.2 -3.3 +5.8 +1.7 +1.5 +1.0 -0.3 

Dimensions in Inches. 
Ohanges in stride length are obtained by subtracting the 
overall meon stride length (32.1 inches) of Subject (loT.3) 
in Unobstructed Trials (6-10) from the corresponding mean 
distances recorded for each stride in trials with obstacles. 

For mea.n stride length in trials with obstAcles see 
APPENDIX 2 (TABLE . 75). 
For dia.grams of cha.uf,es in mea.n stride length correspond
ing to these tables see RESULTS (FIGS.66-73). 
For S .D. (0") mean stride length in Unobstructed Trials( 6-10) 
see APPENDIX 1 (TABLE 54 ). 

Positive differences indicate that longer strides wer~ 
ta,ken in Trials with Obstacles th8n in empty passo.geway. 
TABLE (69 ) .HEiN STHIDB IEFGTH FROr~ START IH TTIIAI,S ':IITH 

ODSTACIJ3S IIHUS THB OVEHlUL llEAN S2.'HIDE L3HGTI-I 
IN TRIALS IN THE UNOBSTHUOTED PASSAG3,HY. (H. 3) • 
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APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. F.l 

FOOTSTEP SEQUENCE 

TRIAL '*1 2 3 4 5 6 7 8 9 10 

T'lilln 28.2 25.8 24.4. 27.4 26.3 24.6 25.7 25.0 24,3 24.8 
T'NUL 28.6 26.0 25.7 26.1 25.7 24.6 24.4 24.8 26.0 25.0 
T:rCR 

, 
22.7 22.4 24.2 23.8 24.2 25.9 24.8 25.1 24.8 24.5 

TNCL 24.8 23.0 23.7 24.8 26.1 25.0 25.6 26.3 25.0 25.6 

BWDR 27.8 25.4 25.8 25.5 25.7 23.0 25.6 24.9 23.5 24.5 
BWDL '..'7. 3 26.0 26.1 26.3 24.6 25.1 24.8 23.9 26.2 25.1 
BWCR 22.9 21.9 25.3 25.2 24.2 25.8 24.6 25.3 24.4 25.3 
BWCL 24.3 23.0 24.7 25-3 24.8 26.4 26.3 26.0 25.6 24.4 

TNDR 27.6 26.9 26.8 26.7 '2'1,1 26.7 26.1 26.0 26.2 25.2 
TNDL 26.8 26.1 25.9 27.0 26.6 26.5 26.2 26.4 26.0 25.0 
TNCR 26.4 25.7 25.8 26.3 26.1 26.5 26.3 26.0 26.4 24.7 
THCL 26.3 25.8 25.1 26.5 25.5 25.9 25.3 25.5 25.3 24.3 

BNDR 28.2 25.6 26.4 27.1 25.9 26.0 26.3 25.4 26.1 25.0 
BNDL 27.3 26.2 25.0 26.8 25.8 26.2 25.6 25.9 25.3 25.0 
BNCR 28.7 26.2 26.8 26.9 26.1 26.7 26.0 25.9 26.3 24.8 
BNCL 28.4 26.3 25.8 26.8 27.3 26.1 26.2 24.9 27.3 24.7 

Dimensions (inches) are between adjacent footprint centre
line locations. 
*Step (1): Because Ss. were asked to toe the starting-line 
the va.1ues of Step (1) include an allowance (5 .Oinches) 
for h81f the length of the S·s~shoe. See' APPENDIX2. (FIG. ). 
All trials began on right foot. Each trial is mean of 4-runs. 
For data of individual trials see APPENDIX 2 (TABLE 91 ). 
For differences in mean stride length between tria.ls with 
obstacles and the overall mean stride length of Subject (F.1) 
in Unobstructed Trials (6-10) see APPETIDIX 2 (TABLE 64 ). 

TABLE (70). ImAN STRIDE LENGTH IN TRIALS WITH OBSTACLES.(F.1). 
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APPENDIX 2. EXPERD.lENT (PART' 2) :'. TRIALS WITH OBSTACLES 

Subject No. F.2 

FOOTSTEP SgQUEECE 

TRIAL *1 2 3 4 5 6 7 8 9 10 

TWDR 25.9 25.1 25.6 26.5 24.6 24.2 26.2 24.9 24.1 25.4 
TUDI, 25.9 26.1 25.2 26.5 24.8 25.4 24.5 22.5 26.9 25.1 
T'NCR 25.5 22.2 24.8 25.8 23.1 24.8 26.1 26.6 25.7 26.7 
TWCL 22.5 24.6 23.4 25.2 25.5 25.4 25.7 26.4 25.4 27.4 

BWDR 25.9 25.6 26.0 26.0 25.6 25.3 25.6 25.4 23.9 27.7 
B'NDI, 25.3 25.8 25.4 26.4 25.1 25.7 25.7 25.4 26.6 26.2 
BWCR 25.8 23.3 24.5 24.4 25.3 27.5 24.0 26.3 24.5 27.0 
BWCL 23.4 25.3 24.0 26.9 26.4 25.5 26.1 25.9 26.3 26.9 

TNDR 25.2 25.8 25.3 27.6 25.9 27.0 27.0 26.9 27.7 26.6 
TNDL 26.1 26.6 25.6 28.3 26.1 28.5 26.1 27.1 26.6 26.8 
THCR 25.1 26.9 26,3 28.5 25.7 27.2 26.6 27.2 26.7 27.4 
THCL 26.0 27.0 25.8 28.2 26.5 27.3 25.9 26.6 26.3 27.6 

BNDR 24.7 26.5 25.1 28.2 26.3 26.6 26.7 27.1 26.3 26.9 
I 

BHDL 26.2 26.5 26.1 27.2 26.4 27.3 27.0 27.7 27.6 27.7 
BNCR 26.5 26.6 26.6 27.1 26.5 27.9 26.7 27.6 27.2 27.1 
BNCL 25.2 26.5 25.9 27.9 25.9 26.9 26.6 26.9 31.4 23.1 

-
Dimensions (inches) are between adjacent footprint centre
line locations. 
*Step (1): Because Ss. were asked to toe the sta.rting-line 
the values of Step (1) include an allowance (5.0 inches) 
for half the length of the S·s.shoe.. Sec,APPENDIX 2(FIG. ). 
All tria,ls began on right foot.Each trial is mean of 4-runs. 
For data of individual trials see APPENDIX 2' (TABLE 92 ). 
For differences in mean stride length between trials with 
o'bstacles and the overall mean stride length of Subject 
(F.2) in Unobstructed Trials (6-10) see APPEHDIX 2 (TABLB 65 ) • 

TABLE (71) .rmAN STRIDE LENGTH IN TRIALS WITH OBSTACLES. (F. 2) • 
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APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBWrACLES 

Subject No. F.3 

FOOTSTEP SEQUElICE 

TRIAL *1 2 3 4 5 6 7 8 9 10 

TWDR 25.8 26.4 27.5 27.2 260'6 26.3 24.6 24.1 24.9 28.3 
TWDL 26.3 27.0 27.8 28.1 26.2 26.6 24.3 26.0 27.6 29.5 
TWOR 24.1 22.7 23.6 25.2 26.8 27.5 28.5 28.1 27.8 27.6 
TWCJJ 24.8 24.6 23.2 25.1 27.5 28.2 28.0 27.9 28.3 28.3 

BWDR 24.3 26.8 27.6 27.1 26.1 25.3 25.7 24.9 26.8 26.8 
BWDL 26.3 26.9 27.2 26.1 28.3 27.0 25.8 26.7 27.1 27.2 
BWCR 23.5 21.6 23.2 24.2 26.4 27.3 28.3 27.7 27.7 27.7 
BWOL 23.8 25.4 22.7 29.9 25.1 27.9 28.0 28.0. 28.3 28.3 

TNDR 25.9 27.2 27.9 27.9 27.7 27.4 27.5 27.4 27.2 27.4 
TNDL 25.3 27.2 27.2 28.4 27.4 26.3 27.0 27.4 26.8 27.4 
THOR 23.1 25.6 26.0 29.6 28.3 28.7 25.9 30.2 27.5 28.1 
THCL 23.5 25.2 27.0 27.6 28.5 28.0 28.0 31.5 31.5 24.9 

BHDR 24.1 26.2 27.4 28.8 25.8 26.7 27.8 26.3 26.6 27. "'" 
BHDL 26.8 27.3 27.7 28.0 28.0 27.2 26.9 27.5 26.7 27.2 
BNCR 24.1 25.7 28.2 27.6 28.2 27.4 28.1 27.8 26.8 26.5 
BNCL 23.4 25.5 27.7 28.7 28.0 28.0 27.7 28.2 28.1 27.5 

Dimensions (inches) are between adjacent footprint centre
line locations. 
*Step (l):Because Ss. were asked to toe the starting-line 
the values of Step (1) include an allowance (5.0 inches) 
for h8.1f the length of the S' s. shoe. Sec' APPENDIX 2 (Fig. ) • 
All trials began on right foot.Each trial is mean of 4-runs. 
For data of individual trials see APPENDIX 2: (TABLE 93 ). 
For differences in mee!l1 stride length between tria.ls. with 
obstacles and the overall mean stride lenr;th of Subject (F3) 
in Unobstructed rrrials (6-10) see APPENDIX 2: (TABLE 66 ) • 

TABLE ( 72 ) • MEAN STRIDE LENGTH IN TRIALS ',nTH OBSTACLES. (F. 3) • 
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APPENDIX 2. EXPERD.IENT' (PART' 2): TRIALS WITH OBSTACLES 

Subject No. M.l 

FOOTSTEP SEQUENCE 

TRIAL *1 2 3 4 5 6 T 8 9 10 

TWDR 25.2 27.6 27.4 28.9 27.4 25.1 26 •. 2 24.5 26.1 27.6 
. TVffiL L6.2 27.8 27.9 28.0 27.2 26.8 26.3 26.4 26.7 26.9 

TV/CR 23.4 25.2 26.0 28.3 25.6 28.2 28.3 28.4 28.2 27.7 
;I;TWCL 23.9 26.0 23.6 26.9 27.9 27.0 27.8 27.0 27.5 27.4 
- BWDR 26.9 28.6 26.827.9 26.8 25.9 25.5 26.8 24.9 27.7 
iliBWDL 2~. 8 27.4 27.3 27.3 26.6 26.7 25.3 25.9 26.3 26.3 

BWCR 23.3 24.1 26.9 26.2 25.2 21'.3 27.4 27.7 29.9 25.5 
BWCL 23.6 21.6 25.4 27.7 28.6 27.6 28.3 27.2 27.3 27.4 

TNDR 26.8 29.4 27.9 29.1 ~() 5 -::.v. 28.8 28.1 28.3 27.2 24.0 
TNDL 26.1 28.0 26.3 29.3 27.0 27.4 26.5 27.0 26.9 26.0 

ili TNCR 25.2 26.1 27.6 27.7 26.9 27.1 27.4 27.0 27.2 26.7 
TNCL 25.3 28.3 28.5 28.7 28.1 27.8 27.4 27.7 26.8 23.2 

BNDR 26.5 28.7 27.6 28.6 27.8 27.4 27.2 26.6 27.4 27.3 
BNDL 26.4 28.2 27.3 27.2 27.9 27.3 27.6 27.5 26.8 22.5 
BNCR 24.9 28.4 28.2 28.3 27.6 27.6 28.0 28.1 27.9 22.4 
BNCL 126.1 28.5 28.0 28.3 27.2 27.7 28.2 27.9 27.4 20.8 

Dimensions (inches) are between adjacent footprint centre-
line locations. .. 
*Step (1) :Because Ss.were asked to toe the sta.rting-line 
the values of Step (1) include an allowance (5.5 inches) 
for half the length of the SI s. shoe. See' APPENDIX 2 (FIG. ) • 
All trials began on right foot.Each trial is mean of 4-
runs except those marlced (a;) which are mean of 3-runs where 
the fourth run began on the left foot. 

·For data of individual trials sce A}>PENDIX 2 (TABLE 94 ). 
For differences in mean stride length between trials with 
obstacles and the overall mean stride length of Subject (1\1.1) 
in Unobstructed Trials (6-10) see A}>PENDIX 2 (TABLE 67 ). 

TABLE( 73) o LlEAN STRIDE LEIIGTH IN TRIALS WITH OBSTACLES. (I.T.l). 
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APPENDIX 2. EXPERIMENT (PART' 2): TRIALS WITH OBSTACLES 

Subject Nb. M.2 

FOOTSTEP SEQUENCE 

TRIAL *1 2 3 4 5' 6 7 8 9 10 

TIYDR 36.0 31.9 34.4 32.7 32.7 31.5 32.6 30.1 -' 

TWDL 33.8 31.4 35.0 32.3 34.~ 32.3 33.~ 32.3 
TIVCR 29.7 31.5 25.3 29.0 32.2 29.731.9. 29.5 
TWCL 32.9 26.5 32.2 32.7'33.2 31.4 33.4 32.0 

BVlDR 35.0 31.9 34.3 32.4 33.1 30.7 32.1 29.1 
BIVDL 35.8 31.2 34.2 32.1 33.8 30.0 33.0 32.2 
BWCR 31. 2 30.1 31.6 30.8 33.5 30.8 32.7 31.0 
BWCL 34.4 30.0 34.2 32.6 33.3 31.4 33.0 32.2 

TNDR 3403 32.1 35.4 32.7 :;4.3 32.0 34.8 32.2 
TNDL 35.6 3" 9 c... ," 35.5 33.6 34.7 33.0 34.7 33.3 
TNCR 34.4 31.2 33.8 32.4 33.5 32.0 33.6 31.7 
THCL 32.4 32.1 34.9 33.0 33.1 33,2 34.1 32.2 

. 

BNDR 34.2 31.1 34.1 32.1 33.7 31.5 33.4 32.5 
BNDL 34.9 32.8 36.0 33.2 34.5 32.4 34.8 31.6 
BNCR 34.5 32.3 35.8 32.8 34.8 33.1 34.8 31.5 
BNCL 36.4 31.7 34.7 32.4 34.7' 33.3 34.3 32.3 

Dimensions (inches) are between a.djacent footprint centre-
line locations. . 
*Step (l):Because Ss.were asked to tee the starting-line 
the· values of Step (1) include an allowance (6.0 inches) 
for half the length of the S's.shoe. See> APPENDIX 2(FIG. ). 
All tria.ls began on left foot .Each trial is mean of 4-runs. 
For da.ta of individual trials see APPENDIX 2' (TABLE 95 ). 
For differences in mean stride length between trials with 
obstacles and the overall me8.n stride length of Subject (1'fJ.2) 
in Unobstructed Trials (6-10) see APPE1/DIX 2 (TABLE 68 ). 

TABLE (74 ). LlEAN STRIDE LENGTH IN TRIALS ','/ITH OBSTACLES. (H. 2) • 
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APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. l,I.3 

FOOTSTEP SEQUENCE 

TRIAL *1 2 3 4 5 6 7' 8 9 10 

Ti'ffiR 29.8 31.9 33.8 32.9 32.0 31.6. 30.6 30.8 
. TWDL 28,) 32.7 33.1 34.8 32.8 28.7' 31.0 30.8 

TWCR 28.7 28.9 29.8 29.8 33.2 33.8 32.5 33.9 
TWCL 28.3 26.7 31.0 31.1 31. 5 32.9 32.0 31:9 

BWDR 29.8 33.2 33.5 33.2 32.1 32.2 30.9 31.0 
BWDL 29.3 31.5 32.7 32.1 35.0 27.1 30.4 30.4 
BweR 28.5 28.7 30.3 28.4 33.2 32.8 32.5 35.3 
BweL 29.9 28.0 31.5 31.3 31.8 33.7 33.8 34.1 

TNDR 28.8 33.4 34.3 33.7 .33.5 34.6 32.8 33.1 
Tl\lJ)I, 28.9 31.8 33.2 33.6 34.0 33.1 34.~ 32.8 
TNeR 31.0 32.5 34.6 34.5 34.5 33.9 32.9 34.1 
TNCL 30.0 32.7 34.5 33.9 33.8 33.9 32.8 32.5 

BNDR 30.4 33.1 34.7 35.3 34.8 34.8 35.3 29.5 
BNDL 30.8 33.1 33.7 34.3 34.0 33.3 33.5 32.2 
BNCR 29.4 31.7 33.3 34.4 33.1 35.3 33.8 34.0 
BNOL 29.4 31.9 28.8 37.9 33.8 33.6 33.1 31.8 

Dimensions (inches) are between adjacent footprint centre
line locations. 
·*Step (1) :Because Ss.were asked to toe the starting-line 
the values of step (1) include an a.l1owance (6.0 inches) 
for half the length of the S t s. shoe. See:' APPEIlDIX 2.(FIG. ) • 
All trials bee;an on left foot.Each trial is mean of 4-runs. 
For data. of individual trials see APPENDIX 2 (TABLE 96 ). 
For differences in mean stride length between trials with 
obstacles and the overall mean stride length of Subject(r.!3) 
in Unobstructed Trials (6-10) see APPENDIX 2 (TABLE 69 ). 

TABLE( 75) .MEAN STHIDE LENGTH IN TRIALS ','11TH OBSTACLES. (LI. 3) • 



APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

mEAN FEr.I~LE PERFORMANCE 

mEAN FOOTSTEP SEQUE~;CE . 
OF 

TRIAL 1 2 3 4 5 6 7 8 9 

TWDR -0.2 -0.5 -0.9 -1.6 -3.4 -9.2 -12,8 ~9.2 -3.7 'BWDR 

TWDL 0 +0.3 +1.0 +0.8 +3.6 +8.5 +11.9 +6.0 BWDL 

Tv/CR -1.4 -6.9 -12.0 -9.4 -4.6 -2.5 -1.3 -0.8 BWCR 

TWCL +2.9 +7.7 +12.7 +8.2 +3.9 +2.5 +1.2 +0.3 BIVCL 

MEAN MALE PERFORMANCE 

MEAN 
OF 

TRIAL 

TWDR 
BWDR 

TWDL 
BWDL 

TWCR 
BWCR 

TWCL 
BWCL 

FOOTSTEP SEQUEHCE 

1 2 3 4 5 6 7 8 

-0.3 -0.6 -1.0 -0.6 -3.5 -9.0 -14.1 -7.1 

+0.2 +0.4 -0.5 -0.1 +1.3 +9.9 +12.1 +6.2 

-0.6 -6.3 -14.0 -7.9 -5.1 -1.8 -2.7 -1.7 

+0.1 +5.9 +12.0 +8.1 +3.8 +3.0 +0.6 +0.4 

+2.7 

+0.1 

+0.4 

9 

511 

10 

-0.5 

+1.3 

+0.5 

-0.4 

10 

Dimensions( inches) are mean dist811ces of footprints from 
L.R.wall in trials with obstacles minus the corresponding 
mean distances in the Unobstructed Passageway (Trialo 6-10). 
For mean male performance and mean female performance in 
individual trials see APPENDIX 2 (TABLES 83-84). 
For diagrams of detours in response to obstacles see 
nESuLTS· (FIGS.111,112 nnd 119,120). 
Positive differences indicate movement to right and negative 
differences movement to left of route ta.ken in empty pa.ssage. 

TABLE (76 ). mEAN DISTANCE OF FOOTPRINTS FROJ;I L.H. WALL. 
TRIAL;:) WITH OBSTACLES MINUS UNOBSTRUCTED TRIALS 
(6':"10). RESl'ONSE OF ALL SUBJECTS TO RELATED 
WIDE OBSTACLES. comBINED mEANS. 
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APPENDIX 2. EXPERnmHT (PART 2):' TRIALS WITH OBSTACLES 

Subject No. F.1 

FOOTSTEP SE~UENCE 

TRIAL 1 2 3 4 5 6 7 8 9 10 

, TWDR -0.2 +0.5 +0.5 +0.1 -3.1 -11.2 -12.7 -6.6 -2.5 -0.3 
T',IDL -0.7 +1.2 +0.7 -0.5 +2.8 +10.1 +12.5 +5.2 +2.7 +2.5 

TWCR +1.1 -4.8 -12.5 -9.1 -4.0 -2.2 -1.3 +0.7 +1.4 +2.6 

T'NCL +1.1 +8.2 +14.3 +8.1 +4.3 +3.2 +1.8 +1.6 +0.9 +0.5 

BWDR" -1.1 +0.3 -0.7 -0.2 -1.7 
" 

-9.1 -11.4 -5.2 -1.2 +1.2 

BWDL 0 +1.2 +0.5 -0.1 +2.3 +10.7 +12.0 +5.1 +1.9 +1.7 

BWCR -0.9 -6.7 -10.8 -6.4 -2.9 -1.5 -1.0 -0~3 -1.1 +1.5 

BWCL +5.0'+11.9 +13.0 +9.5 +2.7 +2.5 +0.5 +1.5 -0.1 +2.4 

TNDR -0.2' +1.6 +0.7 -0.2 -0.8 -0.5 -0.7 -0.3 -0.1 +1.2 

TNDL +0.2 +1.7 -0.6 -0.3 +0.4 +0.2 +0.4 +0.3 -0.3 +0.8 

TNCR +0.1 +1.1 +0.3 +0.8 +0.8 +1.1 +0.7 +/..J +0.1 +0.3 

THCL -1.4 +2.2 +1.5 +0.6 +0.6 +1.3 +0.9 +1.2 +0.4 +1.2 

BNDR -0.6 +0.3 0 -0.2 -0.9 -1.4 -1.4 -3.0 -1.6 ·;-0 • 5 

BNDL -0.3 ' +0.5 +0.3 +0.4 +0.7 +1.1 +0.2 -0.1 -1.0 +0.4 

BHCR -0.3 +1.5 +0.6 +1.1 +1.3 +2.5 +1.3 +1.8 +1.2 +1.9 

BNCL -0.1 +1.9 +1.7 +1.7 -0.3 +0.7 0 -0.3 -0.7 +0.1 

Dimensions (inches) are differences between footprint centre-
line 10ca.tions. 

For mean dista.nce of footsteps from L.E.wal1 in trials with 
obstacles see APPENDIX 2 (TABLE 85 ) • 

For mean distance of footsteps from L.II.wa11 in Unobstructed, 
Passagevl8.y (Trials 6-10) see RESULTS ('rABLE]3 ). 

For di8grams of detours in response to obstacles see RESUL'l'S 
(FIGS. 75-78). 

Posi tive differences indica,te movement to'· right and negs.tive 
differencrcs movement to left of route taken in empty· pa.ssage. 

TABLE ( 77 ) .!!;,AN l1ISTII.NCES OF ]'OO'rPHIlilTS l1ROrn L.B.WALL IN 
TRIALS ',nTH OBSTACI,ES tiINUS 'rHE COHRESPONDING 
l'flEAN DISTANCES IN THi~ UNOBSTRUCTED PASSAGE[IAY 
(THIALS 6-10). (F.1) 



APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. F.2 

>FOOTSTEP SEQUE?lGE 

TRIAL 1 2 3 4 5 6 7 8 9 10 

T\'lDR -1.2 -2.5 -1.9 -2.6 -5.5 -10.3 -14.0 -9.6 -4.4 -1.6 
TWDL +0.4 0 +1.9 +2.3 +5.7 +9.3 +11.0 +6.5 +2.5 0 
TWCR -3.9 -11.0 -13.5 -8.8 -3.7 -1.1 +0.9 +1.1 +1.5 -0.5 
TV/CL +4.9 +10.7 +12.8 +9.3 +3.8 +2.7 +1.0 -0.8 -1.9 -3.1 

BWDR 0 -1.8 -3.0 -5.5 ';;7:8 -11.1 -12.1 -9.1 -3.8 -2.3 
BWDL ,0.6 +0.5 +2.6 +4.3 +6.9 +9.7 +10.8 +8.0 +5.3 +1.3 
BIVCR -4.4 -9.9 -11.6 -8.2 -4.5 -3.0 -1.7 -1.9 -0.5 -1.5 
BViCL +4.8 +9.4 +12.1 +7.5 +4.2 +2.3 +1.5 0 +0.3 -1.3 

TNDR +0.2 -0.5 -0.1 -2.0 -1.2 -1.4 -0.9 -1.3 -0.8 -1.7 
TNDL +0.2 +0.9 +1.3 +2.0 +2.2 +1.8 +1.2 +0.6 -0.2 -1.1 

,TNCR +0.6 -0.1 +0.2 +0.1 +0.6 0 +0.2 +0,) -1.3 -2.2 
TNCL +0.4 +1.0 +1.7 +1.4 +0.6 +0~4 -0.2 -1.0 -0.7 -0.9 

BNDR +1.0 +0.3 +0.2 -1.0 -0.9 -1.1 -0.7 +0.4 +0.7 -0.5 
BNDL +0.5 +0.6 +1. 2 +2.0 +0.1 +2.1 +1.7 +1.0 +0.8 -0.2 
BNCR -2.1 -2.9 -2.1 -2.0 -1.4 -0.9 -1. 2 -1. 2 -0.4 -1.2 
BNCL +1.9 +203 +2.2 +1.3 -0.4 -1.1 -1.4 -1.2 -0.6 -1.2 

Dimensions (inches) are differences between footprint centre
line l()cations. 
For mean distance of footsteps from L.H.wall in tria.ls with 
obRt8.cles see APPENDIX 2 (TABI,E86 ). 
For mean distance of footsteps from L.ll. wall in Unobstructed 
Passagew8.y (Trials 6-10) see RESULTS (TABLE J24 ). 
For diagrams of detouro in responoe to obstacles i5ee RESULTS 
(FIGS. 79-82) • 
Positive differences indica.te movement to right a.nd nega.ti.vCJ: 
differences movement to left of route taken in empty pa.ssage. 

TABLE (78) .T1IEI{N DISTANCES OF FOOTPRINTS FROT;! L.H.i'/ALL IN 
TRIALS '!lITH OBSTACLES mINUS THE CORRESPONDING 
MEAN DISTANCES IN THE UNOBSTRUCTED PASSAGKilAY 
(TRIALS 6-10). (F.2) 
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APPENDIX·2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. F.3 

... 

FOOTSTEP SEqUENCE 
TRIAL 1 :2 3 4 5 6 7 8 9 10 

TWDR +0.1 -003 0 -0.9 -1.4 -7.0 -14.3 -12.4 -6.3 
T'iIDL +0.1 +0.3 +0.3 -0.8 +0.4 +4.5 +13.1 +6.4 +.3,1 -
TWCR -1.2 -4.5 -12.4 -12.2 -6.5 -4.0 -2.4 -2.1 -0.5 
TNCL +1.9 +5.2 +12.6 +8.3 +4.5 +2.5 +0.7 -0.4 +2.2 

BNDR +1.0 +0.9 -0.7 -1.1 -1.2 -6.8 -12.5 -12.5 -4.4 
BWDL -0.5 -1.0 +0.1 +0.4 +3.8 +7.2 +12.2 +5.6 +4.1 
BWCR +0.3 -4.7 -11.3 -12.3 -6.6 -3.6 -2.8 -2.3 -0.3 -
BWCL -0.1 +1. 2 +11.8 +6.8 +4.2 +2.2 +1.9 -0.1 +1.0 .-
TNDR -0.7 -1.0 -0.9 -2.1- -3.6 -6.6 -6.9 -4.9 -1.0 
TNDL +0.5 +0.5 +0.8 +1.1 +2.2 +3.5 +5.2 +3.6 +1.4 
TNCR -0.4 -2.0 -3.0 -2.1 -0.5 +0.6 +1.3 0 +1.4 
TNCL +1.0 +3.8 +5.3 +2.2 +1.7 +1.2 +1.3 +0.3 +2.2 

BNDR +0.4 +1.2 +1.4 -0.3 -1.5 -4.5 -6.2 -4.8 -0.7 
BNDL -0.9 -0.7 +0.3 +1.1 +2.1 +4.1 +0.2 +1.2 +1.5 
BNCR -0.4 -2.1 -4.0 -3.1 -0.6 -0.6 -0.1 -2.6 +0.3 
BNCL +2.8 +4.9 +4.9 +3.0 +2.0 +0.7 +0.9 0 +2.4 

Dimensions (inches) arc differences between footprint centre
line locations. 
For me8n distance of footsteps from L.n.wall in trials with 
obstClcles see APPENDIX 2 (TABLE 87) • 
For mean dist[-lllce of footsteps from L.H.wal1 in Unobstructed 
passageway (Trials 6-10) see RESULTS (TABLE 15 ) • . 

For di8_gr8ms of detours in response to obstacles see RESULTS 
(FIGS~83-86). . 
Posi tive differences indica.te movement to rignt and negD.tive 
differences movement to left of route taken in empty passD.ge. 

TABLE (79 ). rllEAN DISTANCES OF FOOTPRINTS FROI.l L. H. 17ALL IN 
TRIAJ,S WITH OBSTACLES MINUS THE CORRESPONDING 
mEAN DISTANCES IN THE UNOBSTRUCTED PASSAGEWAY 
(TRIALS 6-10). (F'.3) 
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APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. m:.l 

FOOTSTEP SEQUENCE 

TRIAL 1 2 3 4 5 6 7 8 9 10 

TWDR -0 •. 7 +0.2 -0~7 -0',4 -1.0 -6.7 -18.0 -10.1 -5.1 -1.7 - - . 
TUDL -0.3 +0.9 -0.8 +0.1 +1.7 +11.8 +10.5 +6.0 -0.8 +0.2 
TWCR -0.1 -3.2 -16.1 -11.7 -8.3 ';;'0.4 -3.6 -1.6 -3.5 -0.3 
T'rlCL -1.4 +2.6 +10.6 +11.2 +3.8 +4.0 -1.4 +0.5 -1.4 +0.9 

BWDR -1.3 +0.1 -1.1 +2.5 -4.6 -8.9 -17.5 -7.7 -5.0 -0.9 
B'tlDL -1..1 +0.5 -1.5 -0.3 -0.5 +8.8 +10.3 +8.1 -1.5 -1.0 
B'NCR -0.7 -5.7 -15.1 -9.2 -4.2 +0.7 -5.7 -1.3 -3.8 -1.4 
BWCL -1.1 +5.4 +11.1 +10.1 +3.2 +3.8 -0.9 +0.3 -1.9 0 

--
TNDR -C.2 +1.2 -·0.9 -0.3 -1.5 +0.2 --2.6 -0.2 -1.9 -0.9 
TNDL -0.6 0 -1.2 -0.4 -0.2 +2.8 +0.2 +0.6 -1.9 +0.4 
TNCR -0.8 -0.3 -2.9 -1.0 -1.1 +1.7 -2.5 -0.5 -1.9 +0.3 
THCL -0.3 +2.1 -0.4 +0.5 -0.5 +2.1 -1.4 +0.7 -1.2 +0.1 

--
BNDR -0.8 +1.1 -0.8 +0.1 -1.1 +0.4 -3.6 -0.1 -2.5 0 
BNDL -0.9 +0·5 -1.0 -0.5 -0.5 +2.9 -0.5 +0.4 -2.3 +0.8 

BNCR -0.6 -0.8 -2.5 -0.9 -0.7 +2.4 -1.1 +0.1 -1.8 +0.2 
BNCL -0.6 

I 
+1.4 -1.3 -1.3 -1.4 +1.5 -1.7 -0.2 -2.6 -0.8 

Dimensions (inches) are differences between footprint centre
line locations. 
For mean distance of footsteps from L.H.W811 in trials with 
obstacles see APPENDIX 2 (TABLE 88 ) • 
For me8.n distance of footsteps from L.R.wa.ll in Unobstructed 
Passagew8Y (Tria.ls 6-10) sce RESULTS (~~ABJJE 16 ) • 
For diagrams of detours in response to obstacles see RESULTS 
(Figs. 87-90). 
Positive differences indicate movement to right and nego,tive . 
differences movement to left of route taken in empty passage. 

TABT',E ( 80 ,). MEAN DISTANCES OF FOOTPRINTS FROM ThH. ','IALL IN 
THIALS WITH OBSTACLES HINUS THE CORRESPONDING 
MEAN DISTANC};;S IN THE UNOBSTRUCTED PASSAGENAY 
(TlUALS 6-10). (M.l) 



SI6 

APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subject No.M.2 

FOOTSTEP SgQUBIWE 

TRIAL 1 '2 3 4 5 6 7 8 9 10 

TNDR -0.2 -1 .• 1 -O .• ~ -2 .• 6 -7·.4 -lJ.l -H.3 -9.·1 

TWDL +0.2 -0.) -0.6 +0.4 +6.2 +10.1 . +9.4 +1.8 

T'IICR -0.2 -7.6 -14.5 -11.7 -8.0 -6.8 . -2.9 -3.3 

T':lCL -0.5 +5.3 +12.5 +8.1 +5.8 +2.8 +3.2 +1.5 

BDWR +0.2 -1.5 -2.4 -1.9 -6.7 -11. 9 -11.0 -5.6 

BWDL -10.4 -0.4 -0.3 +0.2 +2.0 +7.9 +10.2 +5.4 

BWCR' -2.4 -9.6 -12.8 -10.5 -7.3 -5.7 -2.5 -2.6 

BWCL +0.7 +5.4 +7.4 +5.2 +3.9 +3.2 +3.6 +1.0 

TNDR +0.5 -1.2· -1.3 -1.2 -2.2 -2.7 -0.6 -0.7 

TNDL +0.6 -1~J. -1.0 -1.5 -0.6 -1.7 0 -1.1 

TNCR -1.4 -1.7 -1.6 -1.4 -1.8 -2.4 -0.7 -1.2 

THCL -0.1 -0.1 +0.2 -0.1 -0.3 -1.5 -0.2 -0.6 

BNDR +0.5 -0.5 -0.5 -0.7 -1.9 -1.4 -0.5 -0.9 

BHDL -0.2 -1.6 0 -0.6 +0.1 -0.7 -0.5 -0.7 

BNCR -0.4 -1.5 ':"1.0 -0.2 +0.2 -1.1 +0.2 -0.1 

BNCL +0.6 +0.3 -0.8 -1. 2 -1. 3 -2.6 -1.4 -1.5 

Dimensions (inches) are differences between footprint t:entrc
·line locations. 

For mean (listance of footsteps from L.H. wall in trials with 
obstacles see APPENDIX 2 (TABLE 89 ). . 

. For mean diotance of footsteps from L.H.wa.ll in Unobstructed 
PassaGeway (Tri8.1s 6-10) see RgSUI,TS (TABLE 17). 

For diagra.ms of detours' in response to obstacles see RESULTS 
(FIGS.9]-94).. . 

Posi ti ve differences indicate movement to right and nega.ti ve 
differences movement to left of rC:lUte taken in empty passage. 

TABLE ( 81). r.'IEAH DI STANCES OF FOOTPRINTS FROl.l L. 11. w.~ LL IN 
TRIAt:.S WITH OBSTACJ~ES rHNUS THE CORRESPONDING 
L\EAH DISTANCgS IN THE UNOBSTRUCTED PASSAGEWAY 
(TRIALS 6-10). (U.2) 



APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. m.3 

FOOTSTEP SEQUENCE 

TRIAL 1 2 3 4 5 6 '1 8 9 10 

TWDR +0.3 -0.8 -0.8 0 -0.7 -6.6 -13.8 -5.5 
Tv/DL +0.9 +1.0 +0.5 +0.5 -0.9 +11.2 +17.1 +8.8 
TWCR -0.1 -4.4 -13.2 -3.3 -0.7 ·+1.9 +0.1 -0.4 
TWCL +1.8 +8.6 +15.9 +8.2 +3.7 . +1.7 -0.3 -0.4 

BWDR -0.2 -0.6 -0.4 +0.3 -1.1 -7.2 -11.3 -4.9 -
BWDL +1.3 +0.9 -0.2 -1.5 -0.3 +9.7 +15.2 +7.4 -
BWCR -0.2 -7.6 -12.2 -1.0 -2.2 -0.7 -2.1 -1.0 
13IVCL +1.1 +803 +14.2 +6.1 +2.4 +2.7 -0.6 -0.1 

TNDR -0.7 +0.2 -1.0 -1.0 -1.0 -1.3 '·3.1 -1.6 
TNDL -1.4 +003 0 +0.6 +0.7 +2.1 +0.7 +0.8 -
T,,;CR +0.1 0 -0.5 +0.1 +0.1 +2.0 +0.9 +0.3 
TNCL +1.6 +1.9 +1.4 +0.9 0 +0.8 -1.6 -1.7 

BNDR -0.4 -0.1 -0.4 +0.1 -0.3 -0.4 -2.3 -2.8 
BNDL +1.2 +1.0 +1.1 +2.2 +2.7 +3.4 +1. 2 -0.9 
BHcn +0.2 +0.3 -0.5 +0.3 -0.8 +0.7 -0.8 +0.3 
BNCL +2.1 +2.8 +1.0 +0.9 +1.0 +103 -1.7 -0.9 

Dimensions (inches) are differences between footprint centre
line locations. 
For mean distance of footsteps from L.B.wall in trials with 
Obstfl.Cles see APPENDIX 2 (TABLE 90 ). 
For mean dist8nce of footsteps from L.B.wal1 in Unobstructed 
Pflssageway (Triflls 6-10) see R13SULTS (TABLE 18) • 
For diflgrams of detours in response to obf.ltacles sec RESULTS 
(FIGS. 95-98). 

Positive differences indicate movement to right·and negative 
differences movement to left of route ta.ken in empty passage. 

TABLE C 82). UEAN DIS'rANCES OF FOOTPRINTS FROrf! L.E. WALL IN 
TRIALS WITH OBSTACLES MUIUS THE CORRESPONDING 
mEAN DISTANCES IN THE UNOBS~.'RUCTED PASSAGEWAY 
(TRIALS 6-10). (M.3) 



APPENDIX 2. EXPERUffiNT (PAnT 2): TRIALS WITH OBSTACLES 

Subject Nos. F.l F.2 F03 (lITean Female Performance) 
*F.l and F.2 only. 

FOOTSTEP SEQUlmCE 

TRIAL 1 2 3 4 5 6 7 8 9 

Si8 

*10 

TWDR -0.4 -0.8 -0.4 -1.1 -3.3 -9.5 -13.6 -9.5 -4.4 -0.6 

TWDL -0.1 +0.5 +0.9 +0.3 +2.9 +7.9 +12.2 +6.0 +1.7 +1.2 

T'oVCR -1.3 -6.8 -12.8 -10.0 -4.7 -2.4 ,-O~9 -0.1 +0.8 +1.1 

TWCL +2.6 +8.0 +13.2 +8.6 +4.1 +2.8 +1.1 +0.1 +0.4 -1.3 

BiVDR 0 ...,0.2 -1.4 -2.2 -3.6'-9.0 -12.0 -8.9 -3.1 -0.5 

BIVDL 0 +0.2 +1.1 +1.4 +4.3 +9.2 +11.6 +6.1 +3.8 +1.5 

BIVCR -1.6 -7.1 -11.2 -8.9 -4.6 -2.7' -1. 8 -1.5 -0.6 0 

BWCL +3.2 +7.5 +12.3 +7.9 +3.7 +2.3 +1.3 +0.5 +0.4 +0.5 

TNDR -0.2 0 -0.1 -1.8 -1.9 -2.8 -2.8 -2.2 -0.6 -0.3 

TNDL +0.3 +1.0 +0.5 +0.9 +1.6 +1.8 +2.3 +1. 5 +0.3 -0.1 

TNCR +0.1 -0.3 -0.8 -0.4 +0.3 +0.6 +0.7 +0.5 +0.1 -0.6 

TNCL 0 +2.3 +2.8 +1.4 +1.0 +1.0 +0.7 +0.2 +0.6 +0.1 

BNDR +0.3 +0.6 +0.5 -0.5 -1.1 -2.3 -2.8 -2.5 -0.5 0 

BNDL -0.2 +0.1 +0.6 +1.2 +1.0 +2.4 +0.7 +0.7 -0.6 +0.1 

BNCR -0.9 -1.2 -1.9 -1.3 -0.2 +0.3 0 -0.7 +0.4 +0.2 

BNCL -1.5 +3.0 +2.9 +2.0 +0.4 +0.1 -0.2 -0.5 +0.4 -0.4 

DimenGions (inches) are differences between footprint centre-
line locations. ' ' . ' ." 

Difference va.1ues for T/BWCR etc. (FIGS .11! & 112) are theme8ns 
of the add'ed va.1ues for Ti'mR and BWCR, etc., (TABLE 76). 

For mean distance of footsteps from r,.H.wal1 intria1s with 
obsta.c1es minus Unobstructed Tria.ls (6-10) see TABLES (77-79). 

For diegrams of detours in response to obstacles see RESULTS 
(FIGS. 105-112). 

,Positive differences indicB,te movement to right B.nd negative 
differences movement to left of route taken in empty pa.ssage. 

TABLE ( 83 ) .r.IEAN DISTANCES OF l!'OOTPRINTS FROM L.H.WALL IN 
TRIALS ','IITH OBSTACLES J\IINUS THE CORRESPOIIDING 
[,iEAN DISTANCES IN THE UNOBSTRUCTED PASSAGE,7AY 
(TRIALS 6-10). (LiEAN FEHALE PEHFORllAIWE) 



519 
APPENDIX 2.EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subject .. Nos. M.l M.2 M.3 (Uean Male Performance) 

FOOTSTEP SEQUENCE 
TRIAL 1 2 3 4 5 6 7 8 9 10 

TWDR -0.2 -0.5 -0.8 -1.0 -3.0 -8.8 -15.0 -8.2 
T',vDL +0.3 +0.5 -0.3 +0.3 +2.3 +11.0 +12.3 +5.5 
TIVCR -0.1 -5.1 -14.6 -8.9 -5.6 -1.8 -2.1 -1.8 
TWCL 0 +5.5 +13.0 +9.2 +4.4 +2.8 +0.5 +0.5 

-
BWDR -0.4 -0.7 -1.3 +0.3 -4.1 -9.3 -13.3 -6.1 
BWDL -:0.2 +0.3 -0.7 -0.5 +0.4 +8.8 +11.9 +6.9 
BWCR -1.1 -7.6 -13.4 -6.9 -4.6 -1.9 -3.4 -1.6 
BWCL +0.2 +6.3 +10.9 +7.1 +3.2 +3.2 +0.7 +0.4 

TNDR -0.1 +0.1 -1.1 -0.8 -1.6 -1.3 -2.1 -0.8 
TNDL +0.5 -0.3 -0.7 -0.4 0 +1.1 +0.3 +0.1 
THCR -0.7 -0.7 -1. 7 -0.8 -0.9 +0.4 -0.8 -0.5 
'l'NCL +0.4 +1.3 +0.4 +0.4. -0.3 -0.9 -1.3 -0.5 

BNDR -0.2 +0.2 -0.6 -0.2 -1.1 -0.5 -2.1 -1.3 
BNDL 0 0 0 +0.4 +0.8 +1.9 +0.1 -0.4 
BNCR -0.3 -0.7 -1.3 -0.3 -0.4 +0.7 -0.6 +0.1 
BNCL +0.7 +1.5 -0.4 -0.5 -0.6 +0.1 -1.6 -0.9 

Dimensions (inches) are. differences between footprint centre
line locations. 
Difference values for T/BWCR etc. (J!'IGS.119 &. 120) are the -
means of the added values for TWCR and BWCR, etc., (TABLE 76). 
For mean distance of footsteps from L.H.wall in trials with 
obstacles minus Unobstructed'. Trials (6-10) see- TABLES (80-82). 
For diagrams of detours in response to obstacles see RESULTS 
(FIUS.113-120) • 
Positive differences indicate movement-to right and negative
differences movement to left of route taken in empty passa.ge. 

TABLE C 84) .;,lBAN DISTAnCES OF FOOTPIUNTS FROU L.ll.WALL IN 
TRIALS ',vPl'H OBS'rACLES MINUS 'l'HE CORRESPONDING 
Jl'~AN DISTANCES IN THE Ul:OBSTRUCTED PASSAGE':IAY 
(TIUALS 6-10). (T-lEAH I!IALE PERFOHUANCE) 



s~o 
APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. F.1 

TRIAL I 1 2 3 

FOOTSTEP SEQU5HCE 
4 5 678 9 10 

TWDR 27,6 24,1 27,7 24,8 25,1 13,6 15,2 18,5 25,5 24,3 
TWDL 27.1 24.8 27.9 24.2 31.0 34.9 40.4 30.3 30.7 26.5 
Tv/CR 28.9 18.8 14.7 15.6 24.2 22.6 26.6 25.8 29.4 26.6 
TWCL 28.9 31.8 41.5 32.8 32.5 28.0 29.7 26.7 28.9 24.5 

BWDR 26.7 23.9 26.5 24.5 26.5 15.7 16.5 19.9 26.8 25.3 
B'ilDL 27.8 24.8 27.7 24.6 30.5 35.5 39.9 30.2 29.9 25.7 
BWCR 26.9 16.9 16.4 18.3 25.3 2303 26.9 24.8 26.9 25.5 
BVWL 32.8 35.5 40.2 34.2 30.9 27.3 28.4 26.6 27.9 26.4 

TNDR 27.6 25.2 27.9 24.5 27.4 24.3 27.2 24.8 27.9 25.2 
TNDL 28.0 25.3 26.6 24.4 28.6 25.0 28'.3 25.4 27.7 24.8 
THCR 27.9 24.7 ·27.5 25.5 29.0 25.9 28.6 26.2 28.1. 24.3 
TNCL 26.4 25.8 28.7 25.3 28.8 26.1 28.8 26.3 28.4 25.2 
-
BNDR 27.2 23.9 27.2 24.5 27.3 23.4 26.5 22.1 26.4 24.5 
BNDL 27.5 24.1 27.5 25.1 28.9 25.9 28.1 25.0 27.0 24.4 
BNCR 27.5 25.1 27.8 25.8 29.5 27.3 29.2 26.9 29.2 25.9 
BNCL 27.7 25.5 28.9 26.4 27.9 25.5 27.9 24.8 27.3 24.1 

. 

Dimensions (inches) are from L.H.wall to footprint centre
line locations. 
All trials began on right foot. Each trial is mean of 4-runs. 
For data of individual trials see APPENDIX 2 (TABLE 91 ) • 

REFERENCE: Corresponding mean distances in Unobstructed 
Trifl1s (6-10). See RESULTS (TABLE 13) • 

(6-10) 27.8 23.6 27.2 24.7 28.2 24.8 27.9 25.1 28.0 24.0 

For differcDces in mean distances between trials with ob
stacles and Unobstructed Trials (6-10) see APPENDIX 2, 
TABLE ( 77). 

TABLE (85). j\ffiAN DISTANCES OF FOOTPRINTS FROM L.n. WALL 
IN TRIALS WITH OBSTACLES. (F.l) 



5'2.1 
APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subj ect No. F •. 2 

FOOTSTEP SBOUENCE 

TRIAL 1 2 3 4 5 6 7 8 9 10 

TWDR 26,8 22.9 26,9 23.3 24.4 16~5 16.0 17.3 25~8 25~7 
TNDL 28.4 25.4 30.7 28.2 35.6 36.1 41.0 33.4 33.7 27.3 
Tv/CR 24.1 14.4 15.3 17.1 26.2 25.7 30.9 28.0 31.7 26.8 
TWCL 32.9 36.1 41.6 35.2 33.7 29.5 31.0 26.1 28.3 24.2 

-BI'IDR 28.0 23.6 25.8 20.4 22.1 15.7 17.9 17.8 26.4 25.0 
BWDL 28.6 25.9 31.4 30.2 36.8 36.5 40.8 34.9 35.5 28.6 
BWCR 23.6 15.5 17.2 17.7 25.4 23.8 28.3 25.0 29.7 25.8 
B.vCL 32.8 34.8 40.9 33.4 34.1 29.1 31. 5 26.9 30.5 26.0 

TNDR 28.2 24.9 28.7 23.9 28.7 25.4 29.1 25.6 29.4 25.6 
TNDL 28.2 26.3 30.1 27.9 32.1 28.6 31.2 27.5 30.0 26.2 
TNCR 28.6 25.3 29.0 26.0 30.5 26.8 30.2 27.2 28.9 25.1 
TNCL 28.4 26.4 30.5 27.3 30.5 27.2 29.8 25.9 29.5 26.4 

BNDR 29.0 25.7 29.0 24.9 29.0 25.7 29.3 27.3 30.9 26.8 
BNDL 28.5 26.0 30.0 27.9 32.0 28.9 31.7 27.9 31.0 27.1 
BHCR 25.9 22.5 26.7 23.9 28.5 25.9 28.8 25.7 29.8 26.1 
BNCL 29.9 27.7 31.0 27.2 29.5 25.7 28.6 25.7 29.6 26.1 

DimGtlsions (inches) are from L.H.wall to footprint centre
line locations. 
All trials began on right foot.Each trial is mean of 4-runs. 
For data of individual trials see APPEHDIX 2 (TABLE 92). 

REFERENCE: Corresponding-mean distances in Unobstructed 
Trials (6-10). See RESULTS (TABLE 14 ) • 

(6-10) 28.0 25.4 28.8 25.9 29.9 26.8 30.0 26.9 30.2 27.3 

For differences in mean distElUces between trials with 
obstacles a.nd Unobstructed Trials (6-10) see APPENDIX 2, 
(TABJoE 78). 

TABLE ( 86). l,mAN DISTANCES OF FOOTPRINTS FROM L.H. WALL, 
IN TRIALS ':/ITH OBSTACLES. (1".2) 



$'Z2 
APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. F.3 

FOOTSTEP SEQUENCE 
TRIAL 1 2 3 4 5 6 7 8 9 10 

TWDR 28~4 25.6 28.1 25.0 27~1 19.2 14.0 11.6 21.6 21.0 
TWDL 28.4 26.2 28.4 25.1 28.9 30.7 41.4 33.4 31.0 24.8 
Tv/CR 27.1 21.4 15.7 13.7 22.0 22.2 25.9 24.9 27.4 24.1 
TWCL 30.2 31.1 40.7 34.2 33.0 28.7 29.0 26.6 30.1 26.5 

B"NDR - .. 29.3 26;8 27.4 24.8 27.3 19.4 15.8 14.5 23.5 23.9 
BWDL 27.8 24.9 28.2 26.3 32.3 33.4 40.5 32.6 32.0 26.9 
BWCR 28.6 21. 2 16.8 13.6 21.9 22.6 25.5 24.7 27.6 24.3 
B'IlCL 28.2 27.1 39.9 32.7 32.7 28.4 30.2 26.9 28.9 24.3 

TNDR 27.6 24.9 27.2 23.5 24.9 19.6 21.4 22.1 26.9 25.2 
TNDL 28.8 26.4 28.9 27.0 30.7 29.7 33.5 30.6 29.3 25.8 
TNCR 27.9 23.9 25.1 23.8 28.0 26.8 29.6 27.0 29.3 25.9 
TNCL 29.3 29.7 33.4 28.1 30.2 27.4 29.6 27.3 30.1 ~5.1 

BNDR 28.7 27.1 29.5 25.6 27.0 21. 7 22.1 22.2 27.2 24.9 
BNDL 27.4 25.2 28.4 27.0 30.6 30.3 28.5 28.2 29.4 24.0 
BNCR 27.9 23.8 24.1 22.8 27.9 25.6 28.2 24.4 28.2 25.7 
BNCL I 31.1 30.8 33.0 28.9 30.5 26.9 29.2 27.0·30.3 27.1 

Dimensions(inches) are from L.H.wall to footprint centre
line 10c8tions. 
All trials began on right foot.E8Ch trial is m08.n of 4-runs. 
For d~l.ta of individual trials see APPENDIX 2 (TABLE 93) • 
REFERENCE: Correspondingme8n distances in Unobstructed 

Trials (6-10). See RESULTS (,rABLE 15) • 

(6-10) 28.3 25.9 28.1 25.9 28.5 26.2 28.3 27.0 27.9 

For differences in meon distances between trials with ob
stacles and Unobstructed Trials (6-10) see APPENDIX 2 
(TABLE 79). 

TABLE (87 ). L'fEAN DISTANCES OF FOOTPRINTS FROlII L.H~WALL 
IN THIIlLS WITH OBSTACTJES., (F.3) 



5'Z~ 
APPENDIX 2.' EXPERIMENT (PART 2) : TRIALS WITH OBSTACLES 

Subject No. M.1 FOOTSTEP SEgUENCE 

TRIAL 1 2 3 4 5 6 7 8 9 10 
" 

Tv/DR 31.0 23.5 30.5 23.3 30.6 16.4 14.6 14.8 28.2 23.1 
TWDL 31.4 24 .• 2 30.4 23.8 33.3 34.9 43.1 30.9 32.5 . . " -. 25.0 
TWCR 31.6 20.1 15.1 12.0 23.3 22.7 29.0 23.3 29.8 24.5 
TIVCL * 30.3 25.9 41.8 34.9 35.4 27.1 31.225.4 31.9 25.7 

. . 

BIVDR 30.4 23.4 30.1 26.2 27.0 14.2 15.1 17.2 28.3 23.9 
BWDL * 30.6 23.8 29.7 23.4 31.1 31.9 42.9 33.0 31.8 23.8 
BWCR 31.0 17.6 16.1 14.5 27.4 23.8 26.9 23.6 29.5 23.4 
BWCL 30.6 28.7 42.3 33.8 34~8 26.9 31.7 25.2 31.4 24.8 

TNDR 31.5. 24.5 30.3 23.4 30.1 23.3 30.0 24.7 31.4 23.9 
TNDL 31.1 23.3 30.0 23.3 31.4 25.9 32.9 25.5 31.4 25.2 
TNCR * 30.9 23.0 28.3 22.7 30.5 24.8 30.1 24.431.4 25.1 
TNCL 31.4 25.4 30.8 24.2 31.1 25.2 31.2 25.6 32.1 24.9 

BNDR I 30.9 24.4 30.4 23.[. 30.5 23.5 29.0 24.8 30.8 24.8 
BNDL 30.8 23.8 30.2 23.2 31.1 26.0 32.1 25.3 31.0 25.6 

. J3NCR 31.1 22.5 28.7 22.8 30.9 25.5 31.5 25.0 31.5 25.0 
BNCL 30.1 24.7 29.9 22.4 30.2 24.6 30.9 24.7 30.7 24.0 

Dimensions (inches) a.re from L.H.wa.11 to footprint cen-tre
line 10ca.tions. 
All trials began on right foot. Each trial is mean of 4-runs 
except those marked (*) which a.re mean of 3-runs where the 
fourth r>.m began on the left foot. 
For data of individual trials see APPENDIX 2 (TABLE 94). 

llEFEHENCE:Correspondingmean dist,-lnces in Unobstructed 
Trials (6-10). See RESUL~;S (TABLE 16) • 

(6-10) 23.3 31.7 23.7 31.2 23.1 31.6 24.9 32.6 24.8 33.3 

** 31.7 23.3 31.2 23.7 31.6 23.1 32.6 24.9 33.3 24.8 

**Note that Unobstructed Trials began on left foot, whereas 
trials with obstacles began on right foot. 
meaningful comparisons are possible only by transposing 
the footstep sequence in Unobstructed Trials, i.e.reaCi 
line ** as first right footstep, first left footstep, 
and so on. 

For differences in mean distances between trials with obstacls 
and Unobstructed Trials (6-10) see APPENDIX 2 (TABLE 80 ). 

TAJ3IJE ( 88). r.1EAN DISTANCES OF FOO'~PnINTS FHm: J".I-I. \'/AJ,L 
IN TllIALS \'II'rH OBSTACLES. (lo1.l)~ 



5'2.4 
APPENDIX 2. EXPERnmNT (PART 2):: TRIALS WITH OBSTACLES 

Subject No. m.2 

FOOTSTEP SEQUENCE 
TRIAL 1 2 3 4 5 6 7 8 9 10 

TWDR 25.1 29.4 25.2 28.1 19.2 18.0 13.2 21.8 
TWDL 25.5 30.2 25.5 31.1 32.8 41.2 35.9 32.7 
TWCR 25.1 22.9 11.6 19.0 18.6 24.3 23.7 27.6 
TWCL 24.8 35.8 38.6 38.8 32.4 33.9 29.7 32.4 

B'NDR - 25.5 29.0 23.7 28.8 19.9 20.2 15.5 25.3 
BWDL 25.7 30.1 25.8 30.9 28.6 39.0 36.7 36.3 
BWCR 22.9 20.9 13.3 20.2 19.3 25.4 24.0 28.3 
BWC1, 26.0 35.9 33.5 35.9 30.5 34.3 30.1 31~9 

TNDR 25.8 29.3 24.8 29.5 24.4 28.4 25.9 30.2 
TNDL 25.9 29.4 25.1 29.2 26.0 29.4 26.5 29.8 
TNCR 23.9 28.8 24.5 29.3 24.8 28.7 25.8 29.7 
TNCL 25.2 30.4 26.3 30.6 26.3 29.6 26.3 30.3 

BNDR 25.8 30.0 25.6 30.0 24.7 29.7 26.0 30.0 
BNDL 25.1 28.9 26.1 31.i 26.7 30.4 26.0 30.2 
BNCR 24.9 29.0 25.1 30.5 26.8 30.0 26.7 30.8 
BNCL 25.9 30.8 25.3 2.9.5 25.3 28.5 25,1 29.4 

Dimensions (inches) are from L.H.wall to footprint centre
line locations. 
All trials began on left foot.Each trial is mean of 4-runs. 
For dai;a of individual trials see APPENDIX 2 (TABLE 95). 

REFERENCE: Corresponding mean distAnces in Unobstructed 
. Trials (6-10). See RESULTS (TABLE 17). 

(6-10) 25.3 30.5 26.1 30.7 26.6 31.1 26.5 30.9 

For differences in mean distances between Trials with 
obstacles and Unobstructed Trials (6-10) see APPENDIX 2, 
(TABLE 81 ). . 

TABLE (89 ). MEAN DISTANCES OF FOOTPRINTS FROM: L.H •. VIALL 
IN TRIALS WITH OBSTACLES. (M. 2) 
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APPENDIX 2. EXPERImENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. M.3· 

FOOTST1~P SE(lUENCE 
TRIAL l: 2, 3' 4 5 6 7 8 9' 10 

TWDR 23.4 27.5 23.0 27.9 23.0 20.-5 10.J 22.7 - -
TWDL 24.0 29.3 24.3 28.4 22.8 38.3 41.2 37.0 - -
T,ICR 23.0 23.9 10.6 24.6 23.0 29.0 24.2 27.8 - -
T:lCL 24.9 36.9 39.7 36.1 27.4 28.8 23.8 27.8 - -
·BWDR . 22.9 27.7 23.4 28.2 22.6 19.9 12.8 23.3 - -
BWDL 24.4 29.2 23.6 26.4 23.4 36.8 39.3 35.6 - -
BWCR 22.9 20.7 11.6 26.9 21.5 26.4 22.0 27.2 - -
B'fICL 24.2 36.6 38.0 34.0 26.1 29.8 23.5 28.1 - -
TNDR 22.4 28.5 22.8 26.9 22.7 25.8 21.0 26.6 - -
TNDL 24.5 28.6 23.8 28.5 24.4 29.2 24.8 29.0 - -
TNCR 23.2 28-3 2303 28.0 23.8 29.1 25.0 28.5 - -
TNCL 24.7 30.2 25.2 28.8 23.7 27.9 22.5 26.5 - -
BNDR 22.7 28.2 23.4 28.0 23.4 26.7 21.8 25.4 - -
BNDL 24.3 29-3 24.9 30.1 26.4 30.5 25-3 27.3 - -
BNCR 23.3 28.6 23.3 28.2 22.9 27.8 23-3 28.5 - -
BNCL 25.2 31.1 24.8 28.8 24.7 28.4 22.4 27.3 - -
Dim",nsions (inches) are from L.H.wall to footprint centre
line locations. 
All trials began on left foot.Each trial is mean of 4-runs. 
For data of individual trials see APPENDIX 2 (TABLE 96). 

REFERENCE: Corresponding mean distances in Unobstructed 
Trials (6-10). See RESULTS ('fABLE 18). 

(6-10) 23.1 28.3 23.8 27.9 23.7 27.1 24.1 28.2 

For differences in mean distrmces between trials with ob
stacles and Unobstructed Trials (6-10)see APPENDIX2 
(TABLE 82). 

TABLE ( 90) •. tTEAN DI STAHC1ES OF FOOTPRInTS FRom L.H. WALL 
IN TRIALS \'11TH OBSTACLES. (M.3) 
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APPENDIX 2. EXPERIMENT (PART 2):: TRIALS WITH OBSTACLES 

Subject No. F.l 

TRIAL Step 1 Step 2 Step 3 Step 4 Step 5 
D W D. IV D VI D IV D 

TWDR R 23.2 27.6 73.4 27.7 127.1 25.1 177.4 15.2 226.7 
L 49.0 24.1 100.8 24.8 151.7 13.6 202.4 18.5 251.5 

TWDL ~ 23.6 27.1 75.3 27.9 127.1 31.0 176.1 40.4 226.9 
49.6 24.8 101.4 24.2 151.7 34.9 200.9 30.3 251.9 

TWCR ~ 17.7 28.9 64.3 14.7 112.3 24.2 163.0 26.6 212.9 
40.1 18.8 88.1 15.6 138.2 22.6 188.1 25.8 237.4 

TWCL ~ 19.8 28.9 66.5 41.5 117.4 32.5 168.0 29.7 219.3 
42.8 31.8 91.3 32.8 142.4 28.0 194.3 26.7 244.9 

BWDR i 22.8 26.7 74.0 26.5 125.2 26.5 173.8 16.5 222.2 
48.2 23.9 99.5 24.5 148.2 15.7 198.7 19.9 246.7 

BWDL ~ 22.3 27.8 74.4 27.7 125.3 30.5 175.2 39.9 225.3 
48.3 24.8 100.7 24.6 150.4 35.5 199.1 30.2 250.4 

By/CR R 17.9 26.9 65.1 16.4 114.5 25.3 164.9 26.9 214.6 
L 39.8 16.S 90.3 18.3 140.3 23.3 190.2 24.8 239.9 

BWCL R 19.3 32.8 67.0 40.2 117.1 30.9 169.8 28.4 221.4 
L 42.3 35.5 92.3 34.2 143.5 27.3 195.8 26.6 245.8 

R 22.6 27.6 76.3 27.9 130.1 27.4 182.9 27.2 235.1 
THDR L 49.5 25.2 103.0 24.5 156.8 24.3 208.9 24.8 260.3 

TNDL ~ 21.8 28.0 73.8 26.6 127.4 28.6 180.1 28.3 232.5 
47.9 25.3 100.8 24.4 153.9 25.0 206.5 25.4 257.5 

TNCR ~ 21.4 27.9 72.9 27.5 125.3 29.0 178.1 28.6 230.5 
47.1 24.7 99.2 25.5 151.8 25.9 204.1 26.2 255.2 

TNCL ~ 21.3 26.4 72.2 28.7 124.3 28.8 175.5 28.8 226.3 
47.1 25.8 98.7 25.3 150.2 26.1 201.0 26.3 250.6 

-
BNDR ~ 23.2 27.2 75.2 27.2 128.2 27.3 180.5 26.0 232.0 

48.8 23.9 102.3 24.5 154.2 23.4 205.9 22.1 257.0 

BNDL ~ 22.3 27.5 73.5 27.5 126.1 28.9 177.9 28.1 229.1 
48.5 24.1 100.3 25.1 152.3 25.9 203.8 25.0 254.1 

BNCR ~ 23.7 27.5 76.7 27.8 129.7 29.5 182.4 29.2 234.6 
49.9 25.1 103.6 25.8 156.4 27.3 208.3 26.9 259.4 

BNCL ~ 23.4 27.7 75.5 28.9 129.6 27.9 181.9 27.9 234.1 
49.7 25.5 102.3 26.4 155.7 25.5 206.8 24.8 258.8 

(R) Right foot. 
(L) Left foot. 

(D) Distance from start (inches). 
(w) Width from L.H.wall (inches). 

Each trial is mC8.n of 4-runs. 
Por data of individual runs sec APPENDIX 2 (TABLE 97 ). 

IV 

25.5 
24.3 
30.7 
26.5 
29.4 
26.6 
28.9 
24.5 

26.8 
25.2 
29.9 
25.7 
26.9 
25.5 
27.9 
26.4 

27.9 
25.2 
27.7 
24.8 
28.1 
24.3 
28.4 
25.2 

26.4 
24.5 
27.0 
24.4 
29.2 
25.9 
27.3 
24.1 

TABLE ( 91 ). mEAN FOOTPRIN'r CENTHE-I,nm LOCATIONS IN THIALS 
WITH OBs'rACLES. (l!' .1) • 
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APPENDIX 2. EXPERIMENT (PAnT 2): TRIALS WITH OBSTACLES 

S\1bject !'lo. F.2 

TRIAL step 1 Step 2 Step 3 Step 4 Step 5 

D W D IV D W D W D IV 

TVIDR ~ 20.9 26;8 71;6 26;9 122;7 24;4 173;1 16.0 222.1 25.8 
46.0 22.9 98.1 23.3 146.9 16.5 198.0 17.3 249.5 25.7 

TWDL R 20.9 28.4 72.2 30.7 123.5 35.6 173.4 41.0 222.8 33.7 
L 4'7,0 25.4 96.7 2S.2 14S.9 36.1 195.9 33.4 247,9 27.3 

TWCR R 20.5 24.1 67.5 15.3 116.4 26.2 167.3 30.9 219.6 31. 7 
L 42.7 14.4 93.3 17.1 141.2 25.7 193.9 28.0 246.3 26.S 

TWCL .. ~ 17.5 32.9 65;5 41.6 116;2 33;7 167.3 31.0 219;1 28.3 
42.1 36.1 90.7 35.2 141.6 29.5 193.7 26.1 246.5 24.2 

B'VDI R 20.9 28.0 72.5 25.8 124.1 22;1 175.0 17.9 224.3 26.4 
, 1· L 46.5 23.6 98.5 20.4 149.4 15.7 200.4 17.8 252.0 25.0 

BWDL ~ 20.3 28.6 71.5 31.4 123.0 36.8 174.4 40.8 226.4 35.5 
46.1 25.9 97.9 30.2 148.7 36.5 199.8 34.9 252.6 28.6 

BWCR ~ 20;8 23.6 68;6 17.2 11S;3 25.4 169.8 28.3 220.6 29.7 
44.1 15.5 93.0 17.7 145.8 23.8 196.1 25.0 247.6 25.8 

B\VCL ~ 18.4 32.8 67;7 40.9 120.0 34.1 171.6 31.5 223.8 30.5 
.LJ 43.7 34.8 93.6 33.4 145.5 29.1 197.5 26.9 250.7 26.0 

TNDR ~ 20.2 28.2 71. 3 28.7 1<'4.8 28.7 178.8 29.1 233.4 29.4 
46.0 24.9 98.9 23.9 151.8 25.4 205.7 25.6 260.0 25.6 

TNDL ~ 21.1 28.2 73.3 30.1 127.7 32.1 182.3 31.2 236.0 
47.7 26.3 101.6 27.9 156.2 28.6 209.4 27.5 262.8 

TNCR ~ 20.1 28;6 73.3 29;0 127;5 30.5 lS1.3 30.2 235.2 
47.0 25.3 101.8 26.0 154.7 26.8 20S.5 27.2 262.6 

THCL ~ 21.0 28;4 73.8 30;5 128.5 30.5 181.7 29.S 234.6 
48.0 26.4 102.0 27.3 155.8 27.2 208.3 25.9 262.2 

---

BNDR ~ 19.7 29.0 71.3 29.0 125.8 29.0 179.1 29.3 232.5 
46.2 25.7 99.5 24.9 152.4 25.7 206.2 27.3 259.4 

BNDL ~ 21.2 28.5 73.8 30;0 127.4 32.0 181.7 31. 7 237.0 
47.7 26.0 101.0 27.9 154.7 28.9 209.4 27.9 264.7 

BNCR ~ 21.5 25.9 74;7 26;7 128.3 2S;5 182.9 28.8 237.7 
4S.1 22.5 101.8 23.9 156.2 25.9 210.5 25.7 264.8 

BNCL ~ 20.2 29.9 72;6 31.0 126;4 29.5 179.9 28;6 238.2 
46.7 27.7 100.5 27.2 153.3 25.7 206.8 25.7 261.3 

(R) R~g;ht :foot. 
(L) Left foot. 

(D) D~stance from start (~nches). 
(W) Width from L.H.wall (inches). 

Each trial is mean of 4-runs. 
For data of individual runs see APPENDIX 2 (TABLE 9S). 

30.0 
26.2 
28.9 
25.1 
29.5 
26.4 

30.9 
26.8 
31.0 
27.1 
29.8 
26.1 
29.6 
26.1 

TABLE (92). !vIEAN FOOTPRINT CENTIlE-LINE LOCATIONS IN TRIAI,S 
WITH OBSTACLES. (F.2 ) 
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APPENDIX 2. EXPERIMENT (PART 2):; TRIALS WITH OBSTACLES 

Subject No. F.3 

TRIAL Step 1 
D IV 

Step 2. 
D W 

Step 3 
D IV 

Step 4 
D W 

Step 5 
D W 

T''!DR R 20 •. 8 2'3.4 74.7 28~1128.5 27.1 177.5 14.0 226.5 21 .. 6 
I L 47.2 25.6 101.9 25.0 152.9 19.2 201.6 11.6 254.8 21.0 

TWDL R 2L3 28.4 76;1 28~4 130.4 28.9 18L3 4L4 234.9 3LO 
L 48.3 26.2 104.2 25.1 157.0 30.7 207.3 33.4 264.4 24.8 

T"ICR R 19.1 27.1 65.4 15.7 117.4 22.0 173.4 25.9 229;3 27.4 
, L 41.8 21.4 90.6 13.7 144.9 22.2 201.5 24.9 256.9 24.1 

TWCL R 19.8 30~2 67~6 40~7 120.2 33.0 176.4 29.0 232.6 30.1 
.' L 44.4 31.192.7 34.2 148.4 28.7 204.3 26.6 260.9 26.5 

B0DR R 19.3 29.3 73.7 27.4 126.9 27.3 177.9 15.8 229.6 23.5 
L 46.1 26.8 100.8 24.8 152.2 19.4 202.8 14.5 256.4 23.9 

BWDL R 2L3 27.8 75.4 28~2 129.8 32.3 182.6 40.5 236.4 32.0 
L 48.2 24.9 101.5 26.3 156.8 33.4 209.3 32.6 263.6 26.9 

BWCR R 18;5 28.6 63~3 16~8 113;9 2L9 J.69.5 25.5 224.9 27.6 
I L 40.1 21.2 37.5 13.6 141.2 22.6 197.2 24.7 252.6 24.3 

BWCL R 18.8 28~2 66.9 39.9 121.9 32.7 177.8 30.2 234.1 28.9 
L 44.2 27.1 96.8 32.7 149.8 28.4 205.8 26.9 262.4 24.3 

TNDR R 20~9 27;6 76.0 27.2 131.6 24.9 186.5 2L4 24Ll 26.9 
L 48.1 24.9 103.9 23.5 159.0 19.6 213.9 22.1 268.5 ?5.2 

TNDL R 20~3 28~8 74;7 28;9 130;5 30~7 183.8 33;5 238.0 29.3 
L 47.5 26.4 103.1 27.Q 156.8 29.7 211.2 30.6 265.4 25.8 

TNCR R 18;1 27;9 69.7 25;1 127;6 28~d 182.2 29~6 239.9 29.3 
L 43.7 23.9 99.3 23.8 156.3 26.8 212.4 27.0 268.0 25.9 

TNCL IT 18;5 29.3 70.7 33.4 126.8 30~2 182.8 29.6 240.9 30.1 
L 43.7 29.7 98.3 28.1 154.8 27.4 209.4 27.3 265.8 25.1 

---
BNDRR 19.1 23i7 72;7 29 .• 5 J.27~3 27,0 18L8 22.1 234~7 27.2 

L 45.3 27.1 101.5 25.6 154.0 21.7 208.1 22.2 262.1 24.9 
BNDL R 2L8 27.4 76.8 28.4 132.8 30.6 186,,9 28.5 24Ll 29.4 

L 49.1 25.2 104.8 27.0 160.0 30.3 214.4 28.2 268.3 24.0 
BNnR R 19;1 27.9 73.0 24.1 128.8 27.9 184.3 28.2 238.9 28.2 

v L 44.8 23.8 100.6 22.8 156.2 25.6 212.1 24.4 265.4 25.7 
BNCL R 18;4 31;1 71.6 33~0 128.3 30.5 184.0 29;2 240.3 30.3 

L 43.9 30.8 100.3 28.9 156.3 26.9 212.2 27.0 267.8 27.1 

(n) Right foot. 
(L) Left foot. 

(D) Distance from stfJrt (inches). 
(\'I) Width from L.Il.wall (inches). 

Each trbl is mean of 4-runs. 
For data. of individual runs sce APPENDIX 2 (TABLE 99 ). 
TABLE (93). mEAN FOOTPRIN~' CEHTRE-IJINE LOCATIONS IN TRIALS 

WrrH OBSTACLES. (F. 3) 
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APPENDIX 2. EXPERIMENT (PART 2):, TRIALS WITH OBSTACLES 

Subject No. M.l 

TRIAL Step 1 Step 2 step 3 Step 4 Step 5 
D W D W D VI D IV D 

' .. 
TWDR R 19;7 31;0 74;7 30;5 131.0 30.6 182.3 14.6 232.9 

L 47.3 23.5 103.6 23.3 156.1 16.4 206.8 14.8 260.5 

TWDL ~ 20;7 31.4 76;4 30;4 131.6 33.3 184.7 43;1 237.8 
48.5 24.2 104.4 23.8 158.4 34.9 211.1 30.9 264.7 

TWCR ~ 17;9 31.6 69.115.1 123.0 23.3 179.5 29.0 236;1 
43.1 20.1 97.4 12.0 151.2 22.7 207.9 23.3 263.8 

if 18.4 30.3 68.0 41.8 122.8 35.4 177.6 31.2 232.1 TWCL R , L 44.4 25.9 94.9 34.9 149.8 27.1 204.6 25.4 259.5 

Po"TDR R 21.4 30.4 76.8 30.1 131.5 27.0 182.9 15.1 234.6 
..:.1" L 50.0 23.4 104.7 26.2 157.4 14.2 209.7 17.2 262.3 

.Y. 

f 20;3 30.6 75.0 29.7 128.9 31.1 180.9 42.9 233.1 BVIDL ~ 47.7 23.8 102.3 23.4 155.6 31.9 206.8 33.0 259.4 

BWCl: £ 17;8 31.0 68;8 16.1 120.2 27.4 174.9 26.9 232.5 
41.9 17.6 95.0 14.5 147.5 23.8 202.6 23.6 258.0 

BIVCL ~ 18;1 30;6 70.6 42;3 126;9 34;8 182.8 31.7 237.3 
J.J 45.2 28.7 98.3 33.8 154.5 26.9 210.0 25.2 264.7 

TNDR ~ 21.3 31.5 78.6 30.3 136.2 30.1 193;1 30.0 248.6 
50.7 24.5 107.7 23.4 165.0 23.3 221.4 24.7(272.6 

TNDL R 20.6 31.1 74;9 30;0 131.2 31.4 185;1 32;9 239.0 
L 48.6 23.3 104.2 23.3 158.6 25.9 212.1 25.5 265.0 

r 19.7 30;9 73;4 28;3 128;0 30.5 182.5 30.1 236.7 TNCR R L 45.8 23.0 101.1 22.7 155.1 24.8 209.5 24.4 263.4 

TNCL ~ 19.8 31.476.6 30.8 133.4 31.1 188.6 31.2 243.1 
48.1 25.4 105.3 24.2 161.2 25.2 216.3 25.6 266.3 

BNDR ~ 21.0 30.9 77.3 30.4 133.7 30.5 188.3 29.0 242.3 
49.7 24.4 105.9 23.8 161.1 23.5 214.9 24.8 269.6 

BNDL ~ 20.9 30.8 76.4 30.2 131.5 31.1 186.4 32.1 240.7 
49.1 23.8 103.6 23.2 158.8 26.0 213.9 25.3 263.2 

BNCR ~ 19.4 31.1 76.0 28.7 131.9 30.9 187.5 31.5 243.5 
47.8 22.5 104.3 22.8 159.5 25.5 215.6 25.0 265.9 

BNCL ~ 20.6 30.1 77.1 29.9 132;6 30.2 188.5 30.9 243.8 
49.1 24.7 105.4 22.4 160.3 24.6 216.4 24.7 264.6 

-
(R) Right foot. (D) Distance from start(ins.) 
(L) Left foot. (W) Width from L.H.wall (ins.) 

Vi 
.-

28.2 
23.1 
32.5 
25.0 
29.8 
24.5 
31.9 
25.7 

28.3 
23.9 
31.8 
23.8 
29.5 
23.4 
31.4 
24.8 

31.4 
23.9) 
31.4 
25.2 
31.4 
25.1 
32.1 
24.9 

30.8 
24.8 
31.0 
25.6 
31.5 
25.0 
30.7 
24.0 

Each trial is mean of 4-runs except trials Cflwhich are 3-runs. 
,Step 5. THDR (IJ) is m8an of 2-runs. 
For da.ta of individual runs see A,,'PENDIX 2 (TABLE 100) • 
TABIJE (94 ). I.1EAN POOTPRINT CENTRE-IJINE LOCATIONS IN T1UALS 

"'lITH OBSTACLES. (11.1) 
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APPENDIX 2. EXPERnmNT (PART 2):' TRIALS WITH OBSTACLES 

Subject No. M.2 

TRIAL step 1 
D W 

Step 2 
D Vi 

Step 3 
D 'if 

Step 4 
D W 

T"/DR R 6h9 29.4 129;0 28.1 193.2 18.0 255~9 21~8 
, L 30.0 25.1 96.3 25.2 161.7 19.2 225.8 13.2 

TWDL RL 59.2 30.2 126.5 31.1 193.4 41.2 259.3 32.7 
27.8 25.5 94.2 25.5 161.1 32.8 227.0 35.9 

Step 5 
D W 

TWCR HL 55.2 22.9 109.5 19~0 171.4 24.3 232.8 27.6 
23.7 25.1 80.5 11.6 141.7 18.6 203.3 23.7 260.8 25.7 

TWCL RL 53.4 35.8 118.3 38.8 182.9 33.9 248.3 32.4 
26.9 24.8 85.6 38.6 151.5 32.4 216.3 29.7 

BWDR RL 60.9 29.0 127.6 28;8 191.4 20.2 252~6 25.3 
29.0 25.5 95.2 23.7 160.7 19.9 223.5 15.5 

B"IDL H 61.0 30.1 127.3 30.9 191.1 39.0 256.3 36.3 
, L 29.8 25.7 95.2 25.8 161.1 28.6 224.1 36.7 

B"ICR rt 55;3 20;9 117.7 20;2 182.0 25.4 245.7 28.3 
, L 25.2 22.9 86.9 13.3 151.2 19.3 214.7 24.0 

B'NCL R 58.4 35.9 125.2 35.9 189.9 34.3 255.1 31.9 
L 28.4 26.0 92.6 33.5 158.5 30.5 222.9 30.1 

TNDR HL 61.4 29;3 129.5 29.5 195.8 28.4 262.8 30.2 
29.3 25.8 96.8 24.8 163.8 24.4 230.6 25.9 

TNDL R 62.5 29.4 131.6 29.2 199.3 29.4 267.3 29.8 
L 29.6 25.9 98.0 25.1 166.3 26.0 234~0 26.5 

TNCR R 59.6 28.8 125.8 29.3 191.3 28.7 256.6 29.7 
L 28.4 23.9 93.4 24.5 159.3 24.8 224.9 25.8 

TNCL RL 58.5 30.4 126;4 30.6 192.7 29.6 259.0 30.3 
26.4 25.2 93.4 26.3 159.5 26.3 226.8 26.3 

BNDR ~ 

BNDL ~ 

59.3 
28.2 
61.7 
28.9 

BNCR R 60.8 
L 28.5 

BNcr R 62;1 
J L 30.4 

30.0 ~25.5 30.0 190.7 29.7 256.6 30.0 
25.8 93.4 25.6 159.2 24.7 224.1 26.0 
28.9 130.9 31;1 197;8 30.4 264.2 30.2 
25.1 97.7 26.1 165.4 26.7 232.6 26.0 
29.0 129.4 30.5 197.3 30.0 263.6 30.8 
24.9 96.6 25.1 164.2 26.8 232.1 26.7 
30;8 129.2 29;5 197.2 28.5 263.8 29.4 
25.9 96.8 25.3 163.9 25.3 231.5 25.1 

(R) Right foot. 
(L) Left foot. 

(D) Distance from start (inches). 
('.'I) V/idth from L.H.wa.11 (inches). 

Ea.ch trial is mean of 4-runs. . 
For data of individu81 runs see APPlmDIX 2 (TABLE 101). 
TABLg (95). llEAN FOOTPRINT CENTRE-LINE LOCATIONS IN TRIALS 

WITH OBSTACLES. (m.2) 



APPENDIX 2. EXPERIMENT (PART 2):: TRIALS WITH OBSTACLES 53' 

Subject No. m.3 

TRIAL Step 1 Step 2 Step 3 Step 4 Step 5 
D W D W D W D IV D 

TWDR ~ 55.7 27.5 122.4 27~9 186~0 20 ~5 247.4 22.7 .,. 
23.8 23.4 89.5 23.0 154.4 23.0 216.6 10.3 -

TI'lDL R 55.0 29.3 122.9 28~4 184.4 38.3 246.2 37.0 -
L 22.3 24.0 88.1 24.3 155.7 22.8 215.4 41.2 -

TIVCR ~ 51.6 23~9 111.2 24.6 178.2 29~0 244.6 27.8 -
22.7 23.0 81.4 10.6 144.4 23.0 210.7 24.2 -

TWCL R 49.0 36.9 ll1.1 36~1 175~5 28.8 239.4 27.8 -
L 22.3 24.9 80.0 39.7 142.6 27.4 207.5 23.8 -

BWDR ~ 57.0 27.7 123.7 28.2 188.0 19.9 249.9 2303 -
23.8 22.9 90.5 23.4 155.8 22.6 218.9 12.8 -

BWDL ~ 54.8 29.2 119.6 26.4 181.7 36.8 242.5 35.6 -
23.3 24.4 87.5 23.6 154.6 23.4 212.1 39.3 269.4 

n 51.2 20.7 109.9 26.9 175.9 26.4 243.7 27.2 -BWCR 1 22.5 22.9 81.5 11.6 143.1 21.5 208.4 22.0 271.4 

BViCL R 51.9 36.6 114.7 34.0 180.2 29.8 247.1 28.1 -
L 23.9 24.2 83.4 38.0 146.5 26.1 213.0 23.5 -

TNDR ~ 56.2 28.5 124.2 26.9 192.3 25.8 258.2 26.6 -
22.8 22.4 90.5 22.8 157.7 22.7 225.1 21.0 -

TNDL ~ 54.7 28.6 121.5 28.5 188.6 29.2 255.9 29.0 -
22.9 24.5 87.9 23.8 155.5 24.4 223.1 24.8 -

TNCR R 57.5 28.3 126.6 28.0 195.0 29;1 262.0 28.5 -
L 25.0 23.2 92.1 23.3 161.1 23.8 227.9 25.0 -

TNCL ~ 56.7 30.2 125.1 28.8 192.8 27.9 258.1 26.5 -
24.0 24.7 91.2 25.2 158.9 23.7 225.6 22.5 -

BNDR ~ 57.5 28.2 127.5 28.0 197.1 26.7 261.9 25.4 -
24.4 22.7 92.2 23.4 162.3 23.4 232.4 21.8 -

BNDL ~ 57.9 29.3 125.9 30.1 193.2 30.5 258.9 2703 -
24.8 24.3 91.6 24.9 159.9 26.4 226.7 25.3 -

BNCR ~ 55.1 28.6 122.8 28.2 191.2 27.8 259.0 28.5 -
23.4 23.3 88.4 23.3 155.9 22.9 225.0 23.3 -

BNCL ~ 55.3 31.1 122.0 28.8 189.4 28.4 254.3 27.3 -
23.4 25.2 84.1 24.8 155.8 24.7 222.5 22.4 -

(H) Right foot. 
(L) Left foot. 

(D) Distance from start (inches). 
(\'I) Width from L.H.wall (inches). 

Each tria.l is me8·n of 4-runs. 
For c1ata of individual runs sce APPENDIX 2 (TABLE 102). 
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TABLE (96). MEAN FOO'fPRINT CENTRE-I,Ilm LOCATIOnS IN TRIALS 
WITH OBS'fACLES. 0.1.3) 



APPENDIX 2. EXPERI!.lENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. F.l 

TRIAL Step 1 Step 2 S.tep 3 Step 4 step 5 
TVIDR D Vi D Vi D W D W D IV 

Run. R 23;2 28.1 73;9 27.5 126.7 24.5 177.7 16.2 225~8 27,3 
1 L 48.5 24.8 100.1 26.0 150.8 13.1 203.3 21.0 250.1 25.8 

Run R 22.6 27.4 69.3 28;0 125.3 26.0 174.6 16.5 224.2 24.5 
2 L 48.7 23.9 99.3 23.8 149.4 13.9 199.1 19.8 249.1 23.0 

Run R 22.4 27.8 75.6 28.3 128.3 25.1 179.3 14.5 229.2 24.0 
3 L 48.9 24.7 102.0 25.5 152.6 1~.1 204.5 15.8 254.2 23.1 

Run R 24.7 26;9 74.9 27.1 128.3 24.8 178.0 13.7 227.7 26.3 
4 L 50.1 23.2 102.2 23.8 153.9 13.4 202.7 17.6 252.8 25.5 

~m~N ~ 23.2 27.6 73.4 27.7 127.1 25.1 177 .4 15.2 226.7 2).5 
49.0 24.1 100.8 24.8 151.7 13.6 202.4 18.5 251.5 24.3 

T'iIDL 

Run R 23.2 26.7 72.5 28.5 124.2 30.0170.0 41.0 220.8 32.4 
1. L 47.9 24.2 100.0 2503 148.0 28.1 196.4 32.1 245.5 26.5 

Run R 23.2 27.5 76.0 26.1 128.1 29.4 176.0 38.8 225.5 23.4 
2 L 50.4 23.5 101.8 21.1 152.5 35.5 199.8 27.9 249.8 24.6 

Run R 23.2 27;3 75.3 29.4 126;2 32.9 177.7 40.1 229.0 29.8 
3 L 49.0 26.7 100.7 26.6 151.8 37.4 202.4 29.4 254.5 25.1 

Run R 24.9 27;1 77.6 28.0 130.0 32.4 180.7 41.8 232.6 32.4 
4- L 51.2 25.0 103.3 24.0 155.7 38.7 205.1 31. 9 258.1 30.0 

MEAN ~ 23.6 27.1 75.3 27.9 127.1 31.0176.140.4 226.9 30.7 
49.6 24.8 101.4 24.2 151.7 34.9 200.9 30.3 251.9 26.5 

TWCR 

Run R 16;0 31.3 62.1 15.1 109.7 25.2 160.5 28.1 210.1 30.2 
1 L 38.6 20.5 85.4 15.4 135.4 23.4 185.4 26.2 233.9 27.7 

Run R 19,9 28.0 64.1 13.7 109.7 25.5 158.8 28.8 207.2 31.1 
2 L 40.2 17.7 87.5 16.3 134.7 24.4 183.3 27.9 232.0 27.6 

Run R 19.0 27.4 68;0 14.1 117.6 24.0 170.0 24.5 222.5 29.4 
3 L 43.1 17.5 93.2 16.4 144.2 22.1 196.0 26.3 .247.4 26.0 

Run R 16.1 28.9 63.2 15.9 112;3 22.3 163.0 24.9 211.7 27.0 
4 L 38.9 19.4 86.5 14.2 138.4 20.5 187.7 23.0 236.3 25.0 

~mAN ~ 17.7 28.9 64.3 14.7 112.3 24.2 163.0 26.6 212.9 29.4 
40.1 lE). 8 88.1 15.6 138.2 22.6 188.1 25.8 237.4 26.6 

TABLE (97.a) !.IEAN FOOTPRINT CENTRE-IJII'TE WCATIONS IN TRIALS 
VIITH OBSTACLES: INDIVIDUAL RUNS. (F.l) 



Al'PENDIX 2. EXPERHlEi'lT (PART 2): TRIALS WITH OBSTACLES 

Subject No. F.1 

''I.'RIAL Step 1 Step 2 step 3 Step 4 Step 5 
TYlCL . D V{ D IV D .V{ D IV D VI 

Run R 21.0 29.2 67;5 39;5 119;5 33;5 170.4 30.2 221. 2 29;1 
1 L 44.8 29.7 92.9 32.0 144.8 28.6 196.2 26.7 246.7 24.9 

Run R 20.9 26~8 63~9 40.7 114.6 30.8 165.4 28~6 216.2 27.8 
2 L 41.0 30.2 88.2 30.6 139.5 26.9 191.2 25.7 241.7 2~. 5 

Run R 18.4 30~4 66.2 43~1 117;3 32.0 167.0 29.9 216.8 28.8 
3 L 43.0 35.3 91.23l.8 141.8 27.7 192.8 26.8 242.9 25.4 

Run R 19a 29.5 65.6 43.0 118.4 33.9 169.5 30~1 222.9 30.0 
4 

- - r; 42.5 32.2 91.0 34.9 ],43.5 28.S 196.9 27.6 247.7 25.3 

MEAN ~ 19~8 28.9 66.5 41.5 117.4 32.5 168.0 29.7 219.3 28.9 
42.8 31.8 91.3 32.S 142.4 2S.0 194.3 26.7 244.9 24.5 

BIVDR 

Run R 22.6 26.0 72.9 26.5 121.9 26.5 169.1 17~4 219.6 26.7 
1 L 4S.0 24.0 97.2 23.4 143.8 16.0 194.4 21.5 243.9 25.4 

Run R 20.8 27.6 71.9 27.4 124.8 26.3 173.1 14.9 217.2 30.0 
2 L 46.9 24.7 97.S 25.3 148.1 16.1 197.7 20.5 242.5 26.3 

Run R 24.4 27.0 77.8 25.6 129.6 24.3 179.5 17.4 230.0 24.8 
3 L 49.9 23.5 103.6 23.3 153,4 13.3 204.9 19.2 254.7 23.8 

Run R 23~4 26.2 73.5 26.4 124.5.29.0 173.7 16.5 222.1 25.7 
4 L t,7.9 23.7 99.3 26.1 147.5 17.4 198.0 lS.S 245.S 25.5 

MEAN ~ 22.S 26.7 74.0 26~5 125.2 26.5 173.816.5 222.2 26.S 
48.2 23.9 99.5 24.5 148.2 15.7 19~.7 19.9 246.7 25.2 

.--
BWDL 

Run R 20a 28.6 71.6 27.4 122.5 29.3 170.S 37.5 221.7 30.2 
1 L 46.2 25.0 97.9 24.6 146.9 31.5 195.4 30.6 247.S 26.2 

Run R 24.1 25.S 75.7 25.8 126.1 30~2 176.1 39.5 228.1 29.9 
2 L 49.4 21.5 101.8 23.4 151.8 36.8 201.0 29.4 253.4 26.9 

Run R 22.3 27.8 73;7 28.6 123~5 30 .4 171. 5 41. 4 218.0 29.8 
3 L 48.2 26.7 99.2 24.3 147.5 35.0 193.9 30.6 242.6 25.9 

Run R 22.8 29.0 76~6 29.0 129.3 32~3 182.6 41.3 233.4 30.0 
4 L 49.6 26.1 103.9 26.2 155.4 38.7 206.5 30.4 257.8 23.8 

HEAN ~ 22.3 27.8 74.4 27~7 125.3 30.5 175.2 39.9 225.3,29.9 
48.3 24.8 100.7 24.6 150.4 35.5 199.1 30.2 250.4 25.7 

TABLE (97. b) 



5~4 
APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. F.l 

TRIAL step 1 stop 2 Step 3 Step 4 Step 5 
BWCR D W' D \V D W D VI D 1'1 

Run R 19.8 26.3 66.1 17;2 116.4 23.4 167;5 26.2 217.5 2903 
1 L 40.8 16.7 91.8 18.0 141.6 22.3 192.7 25.5 243.5 25.9 

Run R 15.7 28.6 61.6 15.6 110.9 26.1 160.1 26.0 208.5 26.8 
2 L 37.5 18.8 86.4 19.0 136.3 23.3 184.1 23.6 233.9 24.8 

Run R 17.0 26;5 67.0 16.2 116.5 27.0 168.3 28.3 220.6 22.9 
3 L 40.7 17.0 93.1 18.8 144.2 2/ .• 6 195.9 25.5 247.2 25.4 

Run R 19.1 26.3 65.7 16;5 114.4 24.9 163.8 27.0 211.8 28.6 
4-- L· 40;415.3 90.1 17.6 139.1 22.9 188.1 24.5 235.0 25.9 

MEAN ~ 17.9 26.9 65;1 16.4 114.5 25.3 164.9 26.9 214.6 26.9 
39.8 16.9 90.3 18.3 140.3 23.3 190.2 24.8 239.9 25.5 

BiVCL 
-
Run 11 20;8 28;2 68;0 38.3 119.6 25;7 172.1 24.1 223.2 25.3 
1 L 43.3 39.5· 94·.8 34.6 144.7 27.2 197.3 27.1 247.4 30.3 

Run 11 18.2 36;7 63;3 40;7 113.5 32.7 164.6 29.8 216.0 29.2 
2 L 38.9 30.3 86.4 36.0 138.4 26.6 190.5 27.0 240.6 25.0 

Run R 18.3 31.7 66.9 43.0 118;4 34.5 170.4 31.4 223.2 29.1 
3 L 42.8 36.1 92.5 34.8 144.1 30.3 197.1 26.7 247.9 25.8 

Run R 20.0 34.6 70;1 38.9 117.1 30.8 172.3 28.3 223.2 28.2 
4 L 44.6 36.1 95.6 31.6 146.8 25.3 198.1 25.8 247.5 24;5 

R 19.3 32;8 67;0 40;2 117;1 30.9 169.8 28.4 221.4 27.9 MEAN 
L 4-2.3.25.5 92.3 34.2 143.5 27.3 195.8 26.6 245.8 26.4 

TND11 

Run R 21.2 28.1 73.2 28;0 125.6 28;9 178.8 28.6 231. 5 30.0 
1 L 47.9 24.9 99.9 25.4 152.5 26.1 204.9 26.8 257.1 27.8 

Run R 23.0 27;3 77; 2 27.3 131.1 25;9 182;2 26.2 233.4 26.9 
2 L 50.2 25.7 103,7 23.8 156.8 21.9 207.7 24.2 257.9 22.9 

Run R 23.5 26;9 77;5 27;4 132.7 25.7 187.6 25;7 240.6 26.2 
3 L 49.8 23.9 104.3 23.3 160.1 23.4 214.2 23.3 266.5 24.2 

Run R 22;7 28;3 77;4 29.0 131.1 29.3 183.2 28;5 234.9 28.6 
4 L 50.1 26.3 104.3 25.7 157.9 25.9 209.2 25.0 259.7 26.0 

l1EAN ~ 22.6 27.6 76;3 27.9 130.1 27.4 182.9 27.2 235.1 27.9 
49.5 25.2 103.0 24.5 156.8 24.3 208.9 24.8 260·325.2 

TABLE ( 97. c) 
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APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subject Ho. 1'.1 

TRIAL step 1 Stpp 2 Step 3 step 4 Step 5 
TNDL D IV, D IV D ly :0 w D W 

Run R 20.0 29.1 71.4 29.0 123.7 29~9 176.8 30.0 227.9 28.5 
1 L 46.2 26.0 97.9 25.8 150.9 26.5 202.9 26.0 252.5 26.2 

Run n 20;9 28;3 72.1 28;5 124;1 28.3 174.4 27.7 225.8 28.8 
2 L 46.5 26.2 98.8 25.8 149.9 23.9 200.2 25.5 249.7 26.2 

Run R 23;2 27.4 76;2 28.3 132.0 29.5 186.4 28.9 240.0 27.8 
3 L 49.6 24.7 104.1 22.0 158.5 26.3 212.8 26.9 265.4 24.0 

Run R 23.3 27;4 75.4 28.5 130.0 26.6 182.9 26.6 236;6 25.7 
- 4---L 49.5 24.4 102.4 24.0 156.6 23.5 210.0 23.1 262.4 23.0 

)lffiAN ~ 21.8 28.0 73;8 26.6 127.4 28.6 180.1 28.3 232.5 27.7 
47.9 25.3 100.8 24.4 153.9 25.0 206.5 25.4 257.5 24.8 

TNcn 

. Run R 20; 8 27; 4 73.2 26;9 126;8 27.5 180.9 27;2 235.0 26.2 
1 L 46.8 24.4 99.7 24.2 153.8 24.5 207.6 23.5 260.5 24.5 

Run R 23.5 28;4 73;8 28.7 126;8 31;3 179.8 30.4 231.6 29.3 
2 L 48.1 26.0 100.3 28.4 152.5 28.8 204.9 27.7 256.0 26.6 

Run 11 20;9 28;0 72;6 27.7 123;8 30;0 176.1 26.5 227.3 30.2 
3 L 47.4 24.8 98.3 25.9 150.5 25.7 202.1 2El.5 251.5 24.3 

Run R 20.3 27;8 72;5 26;8 123.9 27.3 175.8 28.5 228.0 26.6 
4 L 46~2 23.8 98.6 23.7 150.3 24.7 202.0 25.2 253.0 21.8 

mEAN ~ 21.4 27.9 72.9 27.5 125.3 29.0 173.1 28.6 230.5 2G.1 
47.1 24.7 99.2 25.5 151.8 25.9 204.1 26.2 255.2 24.3 

TNCL 

nun R 21.1 28.0 71.0 29.4 122.6 28.8 172.5 27.9 223.0 28.0 
1 L 47.1 25.6 96.7 26.4 147.2 25.2 198.2 25.3 247.6 24.6 

Run R 19.7 28.7 69.4 29.2121.7 28.8 172.9 28.3 222.6 28.8 
2 L 45.1 26.0 96.5 26.0 147.7 26.7 197.9 27.1 246.0 25.0 

Run R 22.4 28.5 73.6 29.1 125.9 29.5 178.5 30.3 231.5 29.1 
3 L 47.6 26.5 100.3 25.0 153.0 26.8 204.5 27.0 257.1 25.5 

Run n 22;0 28.4 75.0 27.3 127.1 28.1 178.0 29.0 228.3 27.8 
4 L 48.7 25.4 101.2 23.8 153.2 25.8 203.5 25.9 252.0 25.9 

R 21.3 26.4 72.2 28.7 124.3 28.8 175.5 28.8 226.3 28.4 NEAN L 47.1 25.8 98.7 25.3 150.2 26.1 201.0 26.3 250.6 25.2 

TABLE ( 97. d) 



-
APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. F.l 

TRIAL Step 1 step 2 Step 3 Step 4 Step 5 
BNDR D IV D W D W D IV D W 

Run R 22~4 28.3 74.1 28.3 127.0 28d 180.0 26.3 231.5 29.0 
1 L 49.3 24.0 101.1 24.3 153.3 22.9 205;3 24.6 256.9 28.0 

Run R 23.5 26.1 77.0 27.3 130.4 26.3 182.9 25.5 234.2 26.0 
2 L 49.4 23.9 104.6 23.9 1'57.0 23.0 207.8 23.0 258.5 23.9 

Run R 23~6 26.9 74.9 25~8 128.0 26.7 180,.6 25.6 233.2 24.7 
3 L 48.2 23.7 101.4 23.0 154.1 23.9 206.6 22.5 257.9 22.3 

Run R 23.4- 27.5 75.0 27~6 127.5 27.8 178.8 26.5 229.3 25.8 
4 L 49.0 24.2 102.3 26.9 152.4 24.0 204.0 18.5 254.8 23.9 

mEAN ~ 23.2 27.2 75.2 27.2 128.2 27.3 180.5 26.0 232.0 26.4 
48.8 23.9 102.3 24.5 154.2 23.4 205.9 22.1 257.0 24.5 

BNDL 

Run It 21.6 26.7 72.2 28.7 124.5 30.6 175.8 29.2 227.3 27.3 
1 L 47.5 25.1 99.2 26.1 149.4 27.7 202.1·25;1~252.5 24.2 

Run R 23.5 27.1 76.6 26.4 129.9 28.5 184.5 26.9 237.4 26.6 
2 L 50.9 22.2 104.1 24.1 157.7 24.7 210.4 24.8 262.4 24.8 

Run ~ 22.4 28.6 73.8 28.2 126.7 28.3 177.8 28.8 228.9 26.7 L\ 

3 L 49.4 25.6 100.1 25.4 152.2 25.4 203.2 25.9 253.9 23.5 
Run R 21.6 27~8 71;7 26~8 123~4 28.5 173.9 27.4 223.0 27.7 

4 L 46.1 23.4 97.9 24.7 150.1 25.8 199.7 24.4 247.6 25.0 

R 22.3 27.5 73.5 27.5 126.1 28.9 177.9 28.1 229.1 27.0 
MEAN L 48.5 24.1 100.3 25.1 152.3 25.9 20J.8 25.0 254.1 24.4 

BNCR 

Run R 22.9 27.7 73.3 28.2 125.7 29.4 177.3 29.0 230.0 29.4 
1 L 49.0 26.0 100.5 25.8 151.8 26.5 202.9 27.6 254.1 25.9 

Run R 23.7 27.5 76.8 27.7 128.8 30.0 179.2 29.2 230.4 29.9 
2 L 49.4 24.1 103.3 26.8 154.6 26.5 205.0 26.6 255.2 25.9 

Run R 24.6 27.5 79.9 28.1 133~8 29.1 188.8 29.2 241.9 28.4 
3 L 51.8 25.3 106.6 25.1 161.4 28.0 214.6 26.5 267.6 25.6 

Run R 22.8 27.6 76.9 27.3 130.5 29.7 184.3 29.3 236.1 29.3 
4 L 49.9 25.1 104.0 25.5 157.7 28.1 210.7 26.9 260.7 26.5 

R 23.7 27.5 76.7 27.8 129.7 29.5 Hl2.4 29.2 234.6 29.2 
ITE,\N L 49.9 25.1 103.6 25.8 156.4 27.3 208.3 26.9 259.4 25.9 

TABLE (97 .e) 



53, 
AP.?ENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subject Ho. F.l 

TRIAL Step 1 Step 2 Step 3 Step 4 Step 5 
BNCL D VI D \'I D W D W D W .. 
Run R 25.,0 26.5 75;0 29.,1 127.1 27;8 178;4 28,3 229~4 27.0 , , 

1 L 49.5 24.8 100.4 26.3 153.1 25.6 203.8 25.1 253.1 23;4 
Run R 23.4 28.1 75.0 28.0 129.0 26.6 179.5 27;2 230.8 27.0 

2 L 49.7 26.2 101.8 24.3 153.9 25.6 201.4 24.6 255.8 25.8 
Run R 21.7 27.9 74.0 29.3 123.3 27.9 101.2 28.1 233.8 27.6 

3 I, 48.3 24.8 101.0 26.8 154.8 24.6 207.7 25.4 259.4 23.7 
Run R 23.4 28.4 '77.9 29.6 134.2 29.3 188.6 28.3 242.5 27.0 

4 JJ 51.6 26.2 106.1 28.4 161.1 2(3.4 214.4 23.9 267.1 23.6 
. 

MEAN ~ 23.4 27.7 75.5 28.9 129.6 27.9 181.9 27.9 234.1 27.3 
49.7 25.5 102.3 26.4 155.7 25.5 206.8 24.8 258.8 24.1 

- -

TABLE (97 • f) l:IEil.N li'OOTPRHl'r CENTrm-LINE LOCATIONS IN TRIALS 
'!11TH OBSTACLES: INDIVIDUAL RUNS. (F .1) 
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APPENDIX 2. EXPERD.IENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. F.2 

THItlL Step 1 step 2 Step 3 Step 4 Step 5 
TWDR n W D W D W D W D VI 

Run R 21.5 25.8 71;9 27~0 122~5 26~7 172.0 14.5 221.3 25.4 
1 L 47.1 21.4 98.6 24.3 146.8 16.3 197.2 17.1 248.2 24.3 

Run R 19.5 27.0 69.6 24.6 116.9 22;7 167.7 16.0 214.6 22.9 
2 L 43.6 21.3 93.7 21.2 139.4 16.7 190.6 14.0 240.5 23.8 

Run R 22;9 26.5 73.7 26.9 lL7.6 23.2 180.7 16.6 232.1 27.2 
3 L 47.7 22.8 101.2 22.8 154.1 15.5 207.2 19.1 262.1 26.6 

Run R 19.7 27.9 71.4 29.3 123.9 24.9 172.2 17.1 220.6 27.9 
4 L 45.8 26.3 99.2 25.2 147.2 17.4 197.6 19.3 247.3 28.0 

I.!EAN ~ 20.9 26.8 71.6 26.9 122.7 24.4 173.1 16.0 222.1 25.8 
46.0 22.9 98.1 23.3 146.9 16.5 19B.0 17.3 249.5 25.7 

TWDL 

Run R 20 ~ 7 28.9 71.2 31.6 120.8 37.3 169.2 40.6 216.4 33.6 
1 L 46.7 26.3 97.3 30.4 145.3 36.2 191.8 32.0 242.5 28.0 

Run R 20.3 29.0 72.5 30.6 124.4 37.7 175.7 41.8 226.~ 34.1 
2 L 47.2 25.4 99.1 30.1 149.8 36.9 200.3 35.5 250.8 26.7 

Run 11 21.2 28.6 71.8 30.1 123.7 33.2 173.9 41.8 224.2 35.3 
3 L 46.3 25.1 98.7 27.2 149.4 34.8 193.1 35.5 248.5 28.8 

Run R 21.6 27.0 73.5 30.5 125.4 34.3 175.0 40.0 223.9 32.0 
4 L 48.0 25.0 99.9 25.3 151.3 36.7 198.5 30.8 249.8 25.8 

R 20.9 28.4 72.2 30.7 123.5 35.6 173.4 41.0 222.8 33.7 r1EAN L 47.0 25.4 98.7 28.2 148.9 36.1 195.9 33.4 247.9 27.3 

TWCR 

Run R 20;1 21.8 65~7 13.0 114.5 23.0 164.2 30.0 216.6 31.3 
1 L 41.7 12.1 90.8 14.5 140.7 24.0 191.2 13.8 244.0 27·0 

Run R 21.0 24.6 69.4 15.9 119.8 25.5 169.0 32.8 2l9.6 35.0 
2 L 44.0 14.7 96.2 15.9 140.2 25.4 194.6 31.3 244.8 29.6 

Run R 20.9 25.9 66.1 16;4 114;0 27.3 166.9 30.0 220.6 29.5 
3 L 41.4 16.3 90.4 19.3 140~7 26.0 193.7 25.7 249.0 24.8 

Run· R 19.9 24.1 69.0 15.5 117~5 29.0 169.3 30.8 221.6 31.0 
4 L 43.9 14.4 95.7 18.7 143.5 27.5 195.9 27.6 247.4 25.9 

R 20.5 24.1 67.5 15.3 116.4 26.2 167.3 30.9 219.6 31.7 MEAN L 42.7 H.4 93.3 17.1 141.2 25.7 193.9 28.0 246.3 26.8 

TABLE ( 98 • a.) MEAN FOOTPRINT CENTRE ·JJnm LOCATIONS IN 'ruT,US 
','IITH OBSTACLES: INDIVIDUAL RUNS. (F.2) 
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APPENDIX 2. EXPERnmNT (PART 2): TRIALS WITH OBSTACLES 

Subject 1'To. F.2 

TRIAL Step 1 Step 2 Step 3 Step 4 Step 5 
'mCTJ D IV D vr D IV D W D ~V 

Run R 16;0 33;8 63;9 41;0 115~1 36 .. 8 167~0 33.8 2l7~-6 15.8 
1 L 40.8 35.5 89.8 35.0 141.2 33.2 192.8 29.3 244.2 26.8 

Run R 17.5 33;8 64;4 41.8 113.6 32.8 162.5 30.1 213~8 25.7 
2 L 41.1 37.0 88.9 3S.S ~-3S.7 26.8 l i}9.3 24.3 240.0 22-.2 

Run R 17.6 33.7 65;7 42;5 114;7 33.0 165.1 28;8 216.4 27.4 
3 L 42.4 37.2 89.8 33.0 139.3 28.0 191.0 24.6 244.6 23.9 

Run R 19.1 30.4 68.2 41.2 121.3 35.3 174.8 31.5 228.8 28.5 
4 L 43.9 34.8 94.4 33.9 147.3 30.0 201.9 26.3 257.1 23.8 

. MEAN ~ 17.5 32.9 65~5 41.6 116.2 33.7 167.3 31.0 219.1 28.3 
42.1 36.1 90.7 35.2 141.6 29.5 193.7 26.1 246.5 24.2 

BWD1~ 

Run r. 18.2 28.6 69.1 26.0 117~2 24~4 166.8 18~5 214.9 24.3 
1 L 43.6 24.2 93.4 21.0 141.8 17.5 191.5 16.4 241.fi 23.3 

Run R 24.0 24.9 75.7 20;7 126~9 18.3 178.8 17.3 227.8 24.2 
2 L 4S.9 18.8 101.6 16.5 152.7 14.1 203.9 16.0 254.7 23.7 

Run R 20.1 29.9 71;3 28;9 123.9 22.6 174~7 17.7 223.3 28.8 
3 L 45.8 26.S 98.2 22.3 149.2 16.8 199.4 19.6 251. 2 26.3 

Run R 21.2 28.8 74.0 27.7 128.4 23.2 179.9 18.0 231.1 28.3 
4 L 47.7 24.7 101.1 21.9 153.8-14.3 207.0 19.1 260.6 26.7 

!.lEAN ~. 20;9 28;0 72.5 25.8 124.1 22.1 175.0 17.9 224.3 26.4 
46.5 23.6. 98.5 20;4 149.4 15.7 200.4 17.8 252.0 25.0 

BWDL 

Run R lS.7 28;5 66;9 30.6 116.1 36.0 166.2 40.0 216.3 35.3 
1 L 43.2 44.9 92.7 29.0 141.4 33.6 191.4 35.1 242.6 29.6 

Run R 19.6 28.3 69.3 33.9 121.1 39.3 171.6 40.7 222.2 3S.3 
2 L 45.6 26.0 95.1 34.8 146.3 36.8 196.6 37.9 247.5 30.4 

Run R 20.9 29.5 74.2 32.0 126.4 37.4 178.6 40.1 234.1 34.2 
3 L 46.5 27.9 100.7 30.8 152.1 37.2 205.3 32.2 260.7 28.8 

Run R 22~0 28~1 75.5 29~3 128~6 34;5 181.3 42.5 233.1 34.4 
4 L 49.1 24.7 103.0 26.2 154.9 38.4 ~_06.0 34.5 259.6 25.6 

rmAN R 20.3 28.6 71.5 31;4 123.0 36.8 174.4 40.8 226.4 35.5 
,- L 46.1 25.9 97.9 30.2 148.7 36.5 199.8 34.9 252.6 28.6 

TAmE (ge .b) 
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APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. F.2 

THIAL Step 1 Step 2 S'tep 3 Step 4 Step 5 
BWCR D IV D' vr D W' D' vi Jj VI 

Run R 19.9 24;.2 66.8 16.8 115;.6 24.7 165.1 28.6 215.0 29.2 
1 L 43.4 15.9 92.0 17;6 140.8 23.6 191.0 25.2 241.1 26.6 

Run H 21. 2 21.3 68.8 17.5 117.7 29.6 168.3 30.8 217.1 32.0 
2 L 44.4 14.8 90.0 21.3 142.8 28.0 193.7 28.1 243.0 21).8 

Run R 22;4 22.8 72;8 16.4 124.6 25.5 178;7 28.0 232;7 27.S 
3 L 46.S 13.1 9S.9 16.6 151.9 24.1 206.5 23.1 261.6 22.2 

Run R 19;8 26.1 66;2 18.2 115;5 21.8 167.2 26.0 217.5 29.9 
4 L 41.9 18.2 91.3 15.4 141.7 19.7 193.1 23.8 244.8 27.6 

r,\EAN ~ 20;S 23.6 68;6 17;2 118.3 25.4 169;8 28.3 220.6 ';}9.7 
44.1 15.5 93.0 17.7 145.8 23.8 196.1 25.0 247.6 25.8 

BWCL 

Run -;116.3 33.2 65;0 39.7 115.8 34.5 166.4 31. 2 217.7 28.4 
1 L 41.4 33.0 90.8 33.8 141.1 29.3 192.3 26.2 243.5 24.0 

Run R 17.6 32.8 65;8 43.4 116.1 36.8 166.3 32.3 215.7 31.4 
2 L 42.6 36.2 91.3 35.8 140.7 31.2 190.3 27.3 241.8 27.5 

Run R 22.0 32.8 71.7 39.8 126.8 32;5 lS0.3 31.4 234;2 29.3 
3 L 47.2 34.7 9S.1 31.3 153.9 28.9 207.1 26.0 262.1 24.9 

R~m R 17;8 32;5 68;4 40.7 121.3 32.5 173.4 31.1 227.5 32.8 
4 L 43.7 35.3 94.1 33.0 146.4 26.9 200.5 28.3 255.5 27.7 

MEAN ~ 18;4 32.8 67.7 40.9 120.0 34.1 171.6 31.5 223.8 30.5 
43.7 34.8 93.6 33.4 145.5 29.1 197.5 26.9 250.7 26.0 

TNDR 

Run R 19.4 30.5 70;5 30.1 125.1 30.2 180.0 29.2 233.8 30.8 
1 L 45.0 27.4 99.4 25.7 152.8 25.7 207.5 26.3 262.9 26.4 

Run R 20.4 28.1 70.1 27.8 121.6 27.1 172.8 26.8 223.7 26.5 
2 L 45.3 24.4 96.7 22.1 146.5 24.6 198.4 22.9 250.5 23.5 

Run R 20;0 27;9 71.9 28.4 126.1 29.5 180.6 31.3 235.0 30.9 
3 L 46.S 24.4 99.0 24.6 153.0 26.5 207.3 27.6 263.2 26.4 

Run R 21.3 26;3 72; 6 28;5 126.6 28.0 lS1.7 29.2 237.2 29.6 
4 L 47.2 23.3 100.5 23.4 155.1 24.9 209.5 25.8 263.8 26.0 

R 20.2 28.2 71.3 28.7 124.8 28.7 178.8 29.1 233.4 29.4 mEAN L 46.0 24.9 98.9 23.9 151.8 25.4 205.7 25.6 260.0 25.6 

TABLE ( 9S.c) 



APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 
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Subject No. F.2 

TRIAL I step 1 step 2 Step 3 Step 4 Step 5 
TNDL D W D W D IV D IV D IV 

Run R 19~9 30;2 72~9 3Ll 127;8 32;3 182~5 29~8 236.2 28.9 
1 L 46.5 27.3 101.8 29.3 155.6 28.0 210.2 26.4 264.0 26.1 

Run R 20;1 27.8 72~6 30.0 125.3 31.7 179.1 32.6 230.9 31.0 
2 L 47.3 26.0 99.7 27.3 152.3 30.0 205.0 28.8 257.5 25.7 

Run R 22.3 28.2 73~ 8 31. 3 128.8 32;1 182.5 30.4 237.3 30.3 
3 L 48.2 25.8 102.3 28.1 156.3 27.7 210.2 27.3 263.6 26.8 

Run R 22.1 26~9 74~1 28.1 128.9 32.3 185.2 32.1 239.8 30.4 
4 L 48.8 23.5 102.6 26.9 160.4 28.5 212.3 27.6 266.2 26.3 

mEAN ~ 21.1 28.2 73.3 30.1 127.7 32.1 182.3 31.2 236.0 .30.0 
47.7 26.3 101.6 '27.9 156.2 28.6 209.4 27.5 262.8 26.2 

TNCR 

Run R 119:3 29~5 68.7 28.7 120.1 29.7 172.1 29.8 223.4 29.4 
1 ,L 43.9 27.5 95.2 25.7 146.7 27.0 199.1 26.3 251.5 25.8 

Run R 19;9 28.0 70;7 28.3 123.7~29~717~;5~29:2 228.3 27.3 
2 L 46.0 24.7 98.5 24.8 150.0 25.3 202.2 29.9 257.2 23.5 

Run R 120 •5 28.4 75.1 29.8 131.8 31.5 188.0 32.5 243.7 30.0 
3 L 48.9 24.3 103.8 27.7 159.1 28.7 215.6 27.5 269.5 24.7 

Run R 20;9 28.3 76~7 29~2 134.6 31.0 189~9 29.3 245.3 29.1 
4' L 49.2 ?4.7 105.8 25.7 162.9 25.4 217.2 25.1 272.2 26.3 

. R 20~1 28~6 73;3 29.0127.5 30.5 181;3 30.2 235.2 28.9 UEAN L 47.0 25.3 101.8 26.0 154.7 26.8 208.5 27.2 262.6 25.1 

TNCL 

Run R 20~5 29;1 73.0 29.7 127 ~O 29~6 180.2 28.6 233.9 28.7 
1 L 47.0 26.6 101.2 26.3 154.4 26.5 207.0 25.3 260.9 26.0 

Run R 21.0 27.3 71.8 31.8 126.4 31.1 176.6 31.8 228.2 32.3 
2 L 47.5 26.7 99.3 29.0 151.1 27.6 202.1 28.8 255.3 27.1 

Run R 20.6 28.4 7 4 ~ 9 31. 4 130.9 30.9 186.3 28.8 238.5 28.5 
3 L 48.2 26.0 103.6 28.5 159.9 26.9 213.2 24.0 267.0 25.8 

Run R 22;3 28.7 75;4 29.3 129;9 30.4 183.8 30.3 237.8 28.6 
4 L 49.1 26.4 104.1 25.5 157.8 27.8 21.1.8 25.5 265.5 26.7 

l!'~',F H 21.0 28.4 73.8 30.5 128.5 30.5 181.7 29.8 234.6 29.5 
,D ... 1 L 48.0 26.4 102.0 27.3 155.8 27.2 208.3 25.9 262.2 26.4 

TABLE ( 98 • d) 



APPENDIX 2. EXPEHnmNT (PART 2): TRIALS WITH OBSTACLES 

Subject No. F.2 

TRIAL I Step 1 Step 2 Step 3 Step 4 Step 5 
BNDR D W D W D W D IV D 'IV 

RUll R 18.7 27.8 70.1 28;7 123.0 29.9 174;9 31.3 226.7 34.1 
1 IJ 45.1 25.5 97.9 24.6 148.4 27.3 201.3 31.5 252.6 29.0 

RUll R 19.2 30.3 69.5 29.0 123.1 20.4 175.1 29.0 226.5 28.1 
2 L 45.7 25.7 97.6 25.0 148.8 25.9 201.9 25.3 253.1 23.2 

Run R 19.2 29.0 69.8 29.1 123.9 28.3 178.6 26.9 233.3 28.7 
3 L 44.7 26.8 97.8 24.5 151.1 24.4 206.2 25.1 262.4 26.2 

Run R 21.8 28.8 76.1 29.1 133.1 29.5 188.0 30.0 243.7 32.6 
4 L 49.2 24.7 104.8 25.6 161.6 25.6 215.6 27.4 269.8 28.6 

liiEAN ~ 19.7 29.0 71.3 29.0 125.8 29.0 179.1 29.3 232.5 30.9 
46.2 25.7 99.5 24.9 152.4 25.7 206.2 27.3 259.4 26.8 

BNDL 

Run R 19.6 29.0 71.0 31.0 123.7 31.7 177.1 31.5 230.6 30.5 
1 L 45.9 26.4 98.1 27.9 151.1 28.6 204.7 27.8 258.8 26.8 

Run H 20.6 28;0 74.4 30.1 128.8 33.3 182.9 32.5 239.0 34.1 
2 L 48.9 25.8 101.7 29.5 155.1 30.1 210.7 29.3 266.8 29.8 

RUll R 24.8 29.2 77.5 31.0 130.9 31.5 186.1 28.7 242.5 29.4 
3 L 49.5 27.2 104.6 27.7 158.6 27.3 213.5 24.1 268.9 27.1 

Run R 19.7 27.8 72.4 28.0 126.2 31.4 181.0 34.0 236.1 30.3 
4 L 46.4 24.7 99.6 26.5 154.1 30.0 208.8 30.3 264.4 25.4 

T,lEAN ~ 21.2 28.5 73.8 30.0 127;4 32.0 181.7 31.7 237.0 31.0 
.lJ 47.7 26.0 101.0 27.9 154.7 28.9 209.4 27.9 264.7 27.1 

BNCR 

Run R 20.7 27.1 73.0 28.2 126.0 29.9 182.7 28.1 236.5 29.9 
1 L 48.8 23.7 101.0 25.4 155.6 27.4 209.3 24.7 264.5 27.4 

Run R 21.2 25.8 74.1 26.8 127.8 32.8 181.4 33.4 238.4 32.4 
2 L 46.6 22.1 101.6 25.2 155.1 30.3 209.6 30.5 265.8 26.0 

Run R 21.9 25.6 75.9 26.6 130.7 25.9 185.5 26.7 239.2 27.9 
3 L 48.1 23.0 102.6 23.5 159.1 22.8 212.9 24.2 266.2 23.7 

Run R 22.5 25.1 75.9 25.1 128.8 25.5 182.0 27.1 236.9 29.2 
4 L 49.0 21. 2 102.1 21.5 155.1 23.4 210.1 23.6 262.7 27.3 

l.1EAN ~ '21. 5 25.9 74.7 26.7 128.3 28.5 182.9 28.8 237.7 29.8 
48.1 22.5 101.8 23.9 156.2 25.9 210.5 25.7 264.8 26.1 

T.ABLE ( 98. e) 



APPENDIX 2. EXPERImENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. F.2 

TRIAL Step 1 step 2 Step3 Step 4 Step 5 

BNCL D W D VI D IV D 11 D Vi 

Run R 20;0 29.6 74.1 29.4 128.7 30.0 183.3 30.4 239.0 30.8 
1 L 47.4 27.0 102.4 26.5 156.1 27.3 211.6 27.3 266.9 26.3 

Run R 19.7 28.8 70.5 30.1 123.3 27.2 174;4 28.3 225.1 29.8 
2 L 4:,,8 26.4 98.7 25.4 149.6 25.1 200.6 24~9 252.7 26.7 

Run R 22.6 30.6 74.8 31.6 129.5 29.8 185.0 26.7 239.2 28.2 
3 L 48.8 27.7 103.3 28.6 157.7 23.5 212.1 23.7 267.5 25.0 

Run R 18.4 30.5 71.0 33.1 124;0 31;0 176.8 29.2 229;7 29.7 
4 L 44.8 29.9 97.7 28.3 150.3 26.8 203.1 26.7 257.9 26.4 

R <.:'0.2 29.9 72.6 31.0 126.4 29.5 179.9 28.6 238.2 29.6 mEAN L 46.7 27.7 100.5 27.2 153.3 25.7 206.8 25.7 261.3 26.1 

TAmE ( 98 • f) .r.IEAN J!'OO'J'PRIwr cm,TRE-I,Ilill WCATIONS IN TRIALS 
'.'11TH OBSTACL:r.;S: INDIVIDUAL RU~;S. (F.2) 
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APPENDIX 2. EXPERIl.mNT (PART 2): TRIALS VIITH OBSTACLES 

Subject No. F.3 

TRIAL step 1 Step 2 Step 3 Step 4 Step 5 
TWDR D W D W D. W D W D \'I 

Run n. 20.7 27.7 74,5 26.4 128.0 23iO 179.2 11.9 231.6 20.7 
1 L 47.8 24.9 101.6 22.3 154.5 13.9 20~.2 13.5 260.3 18.5 

Run n. 20.1 28.1 75;0 28.7 128.8 28.5 176;3 13.8 221. 5 25.1 
2 JJ f,6.4 26.3 103.0 27.1 151.9 21.4 199.1 11.2 249.6 25.7 

Run R 19.8 28.9 72.5 28;4 127.2 27;6 175.8 16.2 225.3 19.7 
3 L 45.6 26.3 99.5 24.5 151.6 21. 7 200.3 9.9 253.9 20.3 

Run R 22;4 28.8 76.9 29;0 130;1 29.4 178;6 14.2 228.0 21.0 
4 L 49.0 25.1 103.5 26.2 153.6 20 • 0 202.0 11. 8 255.6 19.8 

R 20.8 28;4 74;7 28.1 128.5 27.1 177.5 14.0 226.5 21.6 
MEAN L {f7.2 25.6 101.9 25.0 152.9 19.2 201.6 11.6 254.8 21.0 

TWDL 

Run R 19;7 28.1 74.0 27.8 127.4 28;5 181;8 42.7 235.7 32.0 
1 ,L 46.4 24.4 102.5 24.8 156.2 33.8 206.5 31.8 265.6 25.7 

Run "Lt 23;6 28.5 77;7 29;5 132.4 28.8 181;9 39.6 234.2 31.5 2 . L 49.9 27.3 106.5 27.3 ]~7.6 29.1 207.5 35.5 263.8 28.0 
Run R 19.7 28.8 75.4 29;4 132.3 30.7 183.8 42.3 241.2 29.6 

3 L 47.1 26.9 104.3 26.1 160.0 29.1213.231.8 271.1 23.3 
Run R 22.4 2fl.4 77.6 27.0 129;4 27;7 177.7 41.2 228.5 31.0 

4 L 50.0 26.3 103.4 22.3 154.4 30.7 202.2 34.6 257.1 22.1 

r:mAN ILl 21.3 28.4 76;1 28.4 130;4 28.9 181.3 41.4 234.9 31.0 
48.3 26.2 104.2 25.1 157.0 30.7 207.3 33.4 264.4 24.8 

TWCL 

Run R 18.0 34.1 73.7 42.2 130.5 3],6 188.5 28.8 245.5 30.1 
1 L 45.2 38.7 102.2 35.7 160.3 29.6 217.4 26.5 272.7 26.5 

Run R 23.3 27.2 66.8 40.2 114.8 32.9 170.5 30.0 227.6 32.0 
2 L 46.4 28.1 87.6 34.3 142.7 28.4 199.1 28.0 255.2 26.9 

Run R 18;2 29.3 63.0 40;1 118.2 33.8 175.3 29.3 230.2 29.7 
3 L ft 2.5 27.2 90.2 34.5 147.4 29.6 202.2 27.4 258.8 27.5 

Run H 19.8 30.5 66.8 40.5 117.4 31.9 171.4 28.3 227.4 28.7 
4 L 43.6 30.5 91.0 32.5 143.3 27.2 198.5 24.7 257.1 25.4 

---
R 19.8 30.2 67.6 40.7 120;2 33;0 176.4 29;0 232;6 30.1 I,mAN L '44.4 31.1 92.7 34.2 148.4 28.7 204.3 26.6 260.9 26.5 

TABI,E ( 99 .8) !JEAN FOOTPRINT CElITR.3-LINE LOCATIONS IN TIUALS 
\'lITE OI3STACI,ES: INDIVIDUAL RUNS. (F. 3) 



5'45' 
APPENDIX 2. EXPERnmNT (PART 2): TRIALS WITH OBSTACLES 

Subject No. P.3 

TRIAL Step 1 Step 2 Step 3 Step 4 Step 5 
T,VCR D \1' D W D W' D Vi D IV 

Run R 21.0 24d 7L9 12;5 129.1 22;,4 186;.8 25;·6 243;.6 26_5 
1 L 46.6 14.8 101. 3 16.0 157.4 22.2 215.3 24.3 270.6 22.7 

Run R 18;6. 29.2 64.9 15.6 112.3 23.6 167.0 27.6 221.4 30.1 
2 L 40.9 23.3 86.8 13.6 138.8 24.6 194.2 27.5 248.1 26.4 

Run R 20.6 27.8 64.4 16;3 116.4 21. 5 173.2 25.0 229;8 25.9 
3 L 41.0 22.9 90.1 12.4 145.1 21. 2 201.8 23.2 259.3 21.7 

Run R 16.0 29;5 60~6 18;7 111;9 20.6 166.9 25.3 222.4 27.0 
4·L 38.7 24.8 84.2 12.7 138.5-20.9 194.8 24.9 249.7 25.8 .. 

R .1.9.1 27;1 65;4 15;7 117;4 22.0 173.4 25.9 229.3 27.4 MEAN L 41.8 21.4 90.6 13.7 144.9 22.2 201.5 24.9 256.9 24.1 

BWDR 

Run R 18;3 27.6 72;7 24;9 126.5 23.8 178.8 15.4 232.8 24.5 
1 L 45.5 23.2 99.8 22.1 152.5 14.2 206.2 16.4 262.0 24.8 

Run R 19;0 28.6 .7],.9 26;6 128;2 26.7 178.7 15.4 236.6 23.1 
2 L 45.5 26.7 100.9 23.7 153.0 19.2 204.5 15.9 259.8 22.7 

Run 11 20;8 29.0 76.3 28.0 128.1 26;8 180.3 15.8 230.6 23.0 
3 L 48.1 27.2 102.4 24.9 153.7 20.5.204.5 14.5 258.4 24.0 

Run 11 19.1 32.0 71.9 30.0 125.1 32.1 173.7 16;5 218.5 23.4 
4 L 45.1 30.0 100.1 28.5 149.9 23.7 196.1 11.4 245.4 24.1 

R 19.3 29; 3 73.7 27.4 126.9 27.3 177.9 15;8 229.6 23.5 MEAN L 46.1 26.8 100.8 24.8 152.2 19.4 202.8 14.5 256.4 23.9 

BflDL 
.. 

Run R 22;2 27.7 77.4 26.9 130; 5 36.4 185.5 42.7 240.6 35.6 
1 JJ 50.2 23.8 100.6 27.3 157.6 39.5 212.7 36.0 267.9 31.4 

Run 11 18.2 29;1 71.7 28.4 127.5 28.6 180.6 39.2 234.4 30.4 
2 L 44.9 25.2 99.7 24.7 154.6 27.5 20'7.0 30.7 261.1 26.5 

Run R 21.5 26;0 74;9 29.0 129.4 30.7 180.0 39.5 233.1 33.1 
3 L 48.3 25.0 102.8 26.1 156.3 29.7 206.5 32.3 259.4 28.0 

Run R 23.3 2<3.6 77; 5 28.8 132;1 33.5 184.6 40.5 237.9 29.0 
4 L 49.5 ?5.5 105.0 27.0 158.9 37.0 211.0 31.7 266.0 21.8 

rmArl ~ 21.3 27.8 75;4 28.2 129.8 32.3 182.6 40.5 236.4 32.0 
48.2 24.9 101.5 26.3 156.8 33.4 209.3 32.6 263.6 26.9 

TABLS ( 99. b) 



APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. F.3 

TRIAL step 1 step 2 Step 3 Step 4 . Step 5 
B\vCR D VI D IV D W D W D W 

Run R 20 ;·2 29.7 66.0 17;6 116.0 17;2 171;0 24;9 223.8 28.1 
1 L 41.9 23.3 90.6 11.9143.2 19.9 196.6 26.5 250.8 23.1 

Run R 17.0 30.3 57.3 19.4 108.4 21.3 164.6 26.5 222.5 29.7 
2 L 38.5 22.9 80.4 12.4 136.1 23.1 193.9 26.3 250.1 26.9 

Run R 17.7 28;3 67.1 14.8 117.8 23.9 173.7 26.2 229.1 25.6 
3 L 40.6 21.0 92.4 14.4 145.0 24.6 201.7 23.0 256.6 22.5 

Run R 19.2 26.2 63.0 15.4 113.8 25.6 168.9 24.6 224.6 27.0 
4 L 39.6 17.7 86.8 15.6 140.6 23.2 196.5 22.8 252.7 25.3 

mEAN ~ ~ 8.5 28.6 63.3 16.8 113.9 21.9 169.5 25.5 224.9 27.6 
40.1 21.2 87.5 13.6 141.2 22.6 197.2 24.7 252.6 24.3 

BNCL 

Run R 19.0 29.3 69.741.0 127.5 34.1 185.5 29.7 242.0 30.4 
1 L 45.7 29.1 99.2 32.6 157.1 28.9 213.3 27.0 269.7 26.7 

Run R 13.3 29.0 60.7 39.7 114.4 32.8 170.2 29.5 225.8 30.3 
2 L 37.9 28.3 86.7 35.1 142.4 27.8 197.7 27.4 254.1 25.5 

Run R 22.3 26.1 71.6 38;9 126.5 32.7 180.4 31.5 237.5 27.1 
3 L 48.0 26.4 98.9 31.7 152.6 28.7 209.3 26.9 265.9 22.6 

Run R 20.8 28.5 66.6 40;4 119.1 31.1 175.0 30.2 231.2 28.2 
4 L ~·5. 3 24.9 92.3 33.5 147.3 28.4 203.2 26.6 260.2 22.8 

flEAN ~ 18.8 28.2 66.9 39.9 121.9 32.7 177.8 30.2 234.1 28.9 
JJ 44.2 27.1 . 96.8 32.7 149.8 28.4 205.8 26.9 262.4 24.3 

TNDR 

Run R 22;2 27.9 77.0 27.0 132.4 26.1 186.4 21.8 231.4 27.2 
1 L 49.0 24.0 104.6 23.8 159.0 20.8 214.2 21.4 267.5 27.5 

Run R 19.8 28.2 74.1 29.9 128.7 26.0 Hl4.1 20.9 238.9 28.9 
2 L 47.0 26.5 101.9 25.2 156.2 18.8 211.5 22.8 266.8 27.6 

Run R 21.0 25.8 77.0 26.1 132.8 25.2 189.9 22.0 244.2 24.8 
3 L 48.5 24.1 104.9 22.8 162.3 20.0 216.5 21.8 272.4 21.3 

Run R 20.9 28.4 76.1 25.7 132.4 22.5 185.6 20.9 240.0 26.9 
4 L 47.9 25.2 104.3 22.5 158.7 18.8 213.8 22.5 267.5 24.4 

r n 20.9 27.6 76;0 27.2 131.6 24.9 186.5 21.4 241.1 26.9 lEAN L 48.1 24.9 103.9 23.5 159.0 19.6 213.9 22.1 268.5 25.2 

TAIJI,E ( 99 • c) 
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APPENDIX 2. EXPERIMENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. F.3 

TRIAL 
TNDL 

Run R 
1 L 

Run R 
2 L 

Run R 
3 L 

Run: H 
4 L 

mEAN ~ 

.TNCR 

Run R 
1 L 

Run R 
2 L 

Run R 
3 L 

Run R 
4 L 

lilE!\'N ~ 

TNCIJ 

Run R 
1 IJ 

RUll 11 
2 L 

. Run R 
3 L 

Run R 
4 L 

mEAN ~ 

TABLE 

Stop 1 

D W 

20.0 29.1 

Step 2 
D VI 

Step 3 
D IV 

73.7 28.8 129.2 28.5 

Step 4 
D W 

179.7 36.3 

Step 5 
D W 

232.9 31.1 
46.6 27.4 102.1 26.7 154.0 28.6 206.6 30.5 259.9 28.0 
20.5 29.1 74.4 29.8 129.8 30.4 183.2 35.0 238.7 30.4 
47.9 26.2 102.9 27.5 155.8 30.4 211.0 30.1 268.2 27.4 
21.7 28;7 77.5 27.5 133.6 31.0 lS8.8 29.5 242.S 26.6 
49.7 25.5 105.2 26.3 161.1 2S.8 216.5 24.0 269.9 22.9 
19.0 28.5 73;4 29.6 129.4 33.2 183.4 33.1 237.8 29.1 
45.8 26.5 102.2 27.6 156.2 31.2 210.5 27.8 263.9 24.8 

LCl;3 2S;S 74;7 28.9 130;5 30.7 lS3.8 33.5 238.0 29.3 
47,.5 26.4 103.1 27.0 156.8 29.7 211.2 30.6 265.4 25.8 

19;1 27.4 73.0 24.8 129;5 30.5 185.8 32;8 239.7 33.4 
45.824.5 101.9 25.3 158.0 29.8 212.3 30.4 267.9 29.3 
17.2 2S.9 67.5 26;7 130.4 27.2 18S.1 29.3 245.9 31.2 
44.2 25.S 101.3 2!f.9 159.7 25.9 216.8 28.0 272.9 2S.S 
lS.3 27.5 67.3 23.5 121.S 26.S 177.1 29.3 232.3 28.1 
41. 2 21.6 94.4 21.6 150.1 25.5 205.2 27.2 260.6 24.0 
17.8 28;0 71.0 25.7 128.7 27.7 lS5.8 27.1 241.S 24.S 
43.8 23.6 99.6 23.4 157.5 26.2 215.3 22.6 268.9 21.8 

18;1 27.9 69.7 25.1 127.6 28.0 H32.2 29.6 239.9 29.3 
43.7 23.9 99.3 23.S 156.3 26.S 212.4 27.0 26S.0 25.9 

19.3 28.7 74.7 31.9 132.2 30.2 lS9.9 28.5 244.6 30.8 
46.1 28.9 104.1 28.1 161.4 26.7 212.5 25.5 270.3 26.1 
19.0 2S.9 69.1 34.9 125.0 30.5 lSo.7 30.6 236.5 30.6 
43.4 29.9 96.4 29.4· 152.0 27.8 208.6 29.4 263.2 24.0 
18.1 30.0 69.1 32.8 123.1 31. 2 176.8 29.6 242.2 29.7 
42.5 29.S 95.6 29.1 150.5 28.0 204.4 27.3 260.4 24.8 
17.7 29.8 70.1 34.2 126.8 28.8 183.S 29.8 240.4 29.4 
42.8 ;0.4 97.1 26.1 155.2 27.1 212.0 27.3 269.6 25.5 

Hi.5 29.3 70.7 33.4 126.8 30.2 Hl2.8 29.6 240.9 30.1 
tc3.7 29.7 98.3 28.1 154.8 27.4 209.4· 27.3 265.8 25.1 

( 99 • d) 
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SubjeetNo. F.3 

1'RIAL Stop 1 Step 2 Step 3 Step 4 Step 5 
BNDR D W D IV D IV D IV D W 

Run R 20.9 29.2 75;6 29;4 130;7 28;5 187.0 24.6 242.3 31.8 
1 L 47.7 27.2 108.3 26.1 158.5 24.3 214.3 25.5 269.2 29.9 

Run R 20.5 27 ;6 73;1 27;5 125;9 25;0 179;6 19;0 229.5 26.9 
2 L 46.0 25.9 100.1 23.9 152.4 19.5 204.1 19.6 257.6 25.8 

Run R 18;2 30.1 70 ;9 31;8 125;4 30;0 176;8 22.2 228.7 23.5 
3 L 44.1 28.2 98.1 27.8 149.1 22.9 203.4 21.1 256.2 20.8 

Run R 17.0 27.8 71.2 29;2 127;5 24.7 183.8 22.6 238.5 26.4 
4 L 43.5 27.3 99.8 24.7 1 '5 6.1 -20. 2 210.6 22.5 265.3 23.4 

MEAN~ i9.1 28;7 72.7 29.5 127.3 27,0 181.8 22.1 234.7 27.2 
45.3 27.1 101.5 25.6 154.0 21.7 208.1 22.2 262,1 24.9 

BlIDL 

Run H 21.4 26.8 76;6 30.6 132.0 33.0 187.0 36.1 241.6 35.3 
1 L 49.6 26.3 104.6 28.9 159.4 32.5 214.7 32.5 267.6 29.8 

Run R 22.5 27.5 77; 5 26;4 133.6 28.6 187.7 31.9 241.9 28.6 
2 L 49.0 23.4 105.4 24.9 161.8 26.9 215.7 27.7 268.3 23.4 

Run R 21.6 27.4 75.3 28.0 131.9 30.0 186.2 34.2 241.2 27.2 
3 t 48.3 26.0 103.1 27.2 159.7 30.8 213.9 27.3 268.8 21.4 

Run R 21.6 22.0 77.9 28;7 133.9 30.9 186.6 34.0 239.8 26.7 
4 L 48.3 26.0 103.1 27.2 159.7 30.8 213.9 27.3 268.8 21.4 

JllEAN~ 21.8 27.4 76;3 28.4 132.8 30;6 186.9 28.5 241.1 29.4 
49.1 25.2 104.8 27.0 160.0 30.3 214.4 28.2 268.3 24.0 

BNCR 

Run R 19;5 213.9 74.3 27.6 132.2 30.3 189.8 30.3 245.4 28.1 
1 L 44.3 25.6 102.0 25.4 160.1 28.3 217.7 26.0 269.7 25.6 

Run R 16.8 27.5 68.7 21.9 122.4 25.9 177.4 28.1 231.1 30.4 
2 L 42.1 21.9 95.5 20.1 149.4 24.7 204.6 25.4 257.6 28.2 

Run R 19.9 28.2 73.1 24;0 128.6 26.0 182;6 26.1 236.7 25.5 
3 L 45.3 23.0 100.9 22.1 155.3 22.9 210.0 21.9 265.5 25.3 

Run R 20.2 27.4 76.1 23.1 132;4 29.8 187.3 28.2 242.7 28.8 
4 L 47.5 24.6 104.2 23.6 160.4 26.7 216.0 24.4 268.7 24.0 

--n 19.1 27.9 73.0 24.1 128.8 27.9 184.3 28.2 238.9 28.2 Jr:E \. W' ' •. -1.1. l\ T 44.8 23.3 100.6 22.8 156.2 25.6 212.1 24.4 265.4 25.7 ".' 

TABLE ( 99. e) • 



APPENDIX 2. EXPERIMENT (PART 2): TRIHS WITH OBSTACLES 

, Subject l{o. F.3 

'TRIAL Step 1 
, IlNCL D W 

StBP 2 
D W 

Step 3 
D W 

Step 4 
D VI 

, Run R 19.6 29,1 72;3 3103127.9 29.5 182.9 27.3 
1 L 44.6 29.6 100.3 27.3 154.7 24.6 211.0 24.5 

Run R 18.4 3101 70.1 33.0 126.6 30.4 182.2 30.3 
2 L 43.6 29.8 99.0 28.2 154.8 27.8 210.0 28.3 

Run R 18;6 3108 73.0 35.4 13103 3109 188.5 30.0 
3 L 44.7 33.2 102.3 29.9 160.3 27.9 216.6 28.1 

Run R 17;1 32;5 7101 32.6 127;5 30;3 182.6 29.3 
, 4-L 43.1 30.8 99.8 30.2 155.4 27.5 211.3 27.3 

MEAJ~R 13.4 3101 7106 33;0 128;3 30.5 H34.0 29.2 
L 43.9 30.8100.3 28.9 156.3 26.9 212.2 27.0 

'step 5 
, 

:b ','{ 

238.7 29;1 
265.5 26.0 
238.9 3104 
267.2 28.2 
245.2 30.1 
272.5 25.5 
238.7 30.6 
266.1 28.8 

240.3 30.3 
267.827,.1 

TABLE ( 99 .f)T,mAN FOOTPHIHT CElTTRE-I,nm LOC~,TIONS IN 'rlUALS 
;lITH OD3T,'lCLES: INDIVIDUAL RUnS. (F. 3) 
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APPENDIX 2. EXPEIULTENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. M.1 

TRIAL Step 1 step 2 Step 3 Step 4 Step 5 
TWDR· D \""/ D IV D W D W D 'll 

Run n 18 ~ 7 30.6 77;2 29;8 134;8 29;8 189.0 14.6 243.0 29.0 
1 L 49.0 22.7 107.2 23.2 162.3 15.6 218.1 16.8 271.1 24.2 

Run R 20.5 31.0 76.4 30.6 133.1 30.7 183.0 14.6 233.0 28.3 
2 L 47.9 23.8 105.5 24.3 156.6 15.3 209.2 16.2 260.7 22.4 

Run n 19.3 31.2 71.4 31;8 125.2 31;0 175.0 15.9 223.0 26.4 
3 L 45.4 24.1 98.6 23.0 .. 150.0 18.4 201.3 9.8 250.4 22.3 

Run R 20.3 31. 2 74.0 29.8 130;9 31;0 182.3 13.3 232.8 29;3 
-4 L 46.9 23.4 103.0 22.6 155.4 16.2 208.8 16.4 260.0 23.7 

R 19.7 31.0 74.7 30.5 131.0 30.6 H32;3 14.6 232.9 28.2 IlEAN L 47.3 23.5 103.6 23.3 156.1 :"6.4 206.8 14.8 260.5 23.1 

TWDL 

Run R119 ;5 31.3 73;2 30;3 128;0 33;5 lS0;0 43.S 231.1 32.7 
1 L 46.5 24.7 10L.7 23.7 154.6 34.5 205.2 33.0 256.8 24.5 , 

Run 11 20.8 31. 5 78;6 30;2 132;5 33;0 lS3.7 43.9 236.3 32.1 
2 L 49.7 23.9 105.9 23.3 15S.2 33.4 209.S 31.1 263.1 24.7 

Run R 21.1 31.8 76;4 31.1 132;1 34.0 lS6.6 42.9 241.6 :n.o 
3 L 48.6 24.7 104.7 24.6 160.3 35.7 214.0 30.0 26S.2 25.9 

Run R 21.4 31.3 77;4 30.1 134;0 32.9 188.5 41.9 242.1 32.3 
4 L 49.4 23.7 105.5 23.5 160.7 36.1 215.5 29.4 270.7 25.6 

R 20.7 31.4 76.4 30.4 131.6 33.3 184.7 43.1 237.8 32.5 ),TEJ\.N r 48.5 24.2 104.4 23.8 158.4 34.9 211.1 30.9 264.7 25.0 -lJ 

T-I1eR 

Run R 15.4 32.2 66.1 15.4 120.7 24;1 176.6 29.9 234.3 29.6 
1 L 40.8 21. 3 94.4 11.5 148.9 22.3 205.4 23.1 262.6 24.4 

Run R 18;5 31.9 68.6 15;9 122.3 20.8 179.2 29.7 235.8 29.9 
2 L 42.7 18.7 97.3 14.4 150.3 23.1 206.9 23.2 263.5 24.8 

Run 11 19;1 31.4 71.0 15;4 123.7 23.3 179;3 27.9 234.7 29.1 
3 L 43.9 19.9 98.7 11.0 151.2 23.2 206.9 23.9 261. 2 25.3 

11un R 18.4 31.1 70.8 13.7 125.5 25.2 183.2 28.5 239.7 30.6 
4 L 45.1 ?() • 8 99.1 11.2 154.8 22.2 212.6 23.0 268.0 23.5 

MEt.N ~ 17;9 31.6 69.1 15;1 123;0 23.3 179.5 29;0 236.1 29.8 
0.1 20.1 97.4 12.0 151.2 22.7 207.9 23.3 263.S 24.5 

--
TABLE (lOO,a) l'.IEJ\.N l!'OOTP11IIlT CElITRE-LINE LOCATIONS IN ~JnALS 

'NITH OBS'rACLES: InDIVIDUAL RUnS. (n.l) 
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APPENDIX 2. EXPEHIHENT (PART 2): TRIALS VIITH OBS'fACLES 

Subj ect No. V[.l 

TRIAL step 1 Step 2 Step 3 Step 4 Step 5 
TNCL D VI D W D W D VI D y~ 

Run R 4.2.0 34.0 94.7 43;9 148.6 31.8 203; 6 31.6 259.5 32.6 
*1 L 19.1 23.1 66.9 40.0 121.6 32.1 175.7 25.8 232.5 26.8 

Hun R 19.3 29.9 70.2 40.9 126.1 36.2 181.5 32.5 236.7 33.4 
2 L. 4?5 25.5 98.2 33.3 153.1 27.9 208.1 27.4 264.0 26.4 

Run R 16.5 31.2 64;6 42.3 118;6 33.4 174.3 30.5 228.1 30.5 
3 L 41.4 25.3 91.3 36.0 146.6 26.6 202.0 23.3 256.2 24.9 

Run R 19.6 29;9 69.4 42.1 123.6 36.5 176.9 30.7 231.6 32.0 
4 L 46.4 26.8 95.3 35.5 149.8 26.9 203.7 25.6 258.3 25.7 

-* .MEAN R 13;4 30.3 68.0 ~,1.8 122.8 35;4 177.6 31.2 232.1 31.9 
JJ 44.4 25.9 94.9 34.9 149.8 27.1 204.6 25.4 259.5 25.7 

(r.Jflean of Huns 2,3 and 4 only) 

BWDR 

Run R 20.7 .30.6 77 • 5 30.3 132. 8 24.5 185.9 16.2 236.0 27.9 
1 JJ 49.8 23.7 ]05.9 33.2 159.3 12.7 211.5 16.7 262.2 23.3 

Hun R 22.5 30.0 76.6 28.8 132.0 25.4 183;4 16.1 235.1 27.5 
2 L 50.6 22.7 104.8 22.4 157.1 13.6 209.3 16.6 262.5 22.9 

Run R 21. 2 31.1 75.6 30.3 127.5 30.1 177.4 14.3 227.2 28.8 
3 L tf9.6 23.3 102.3 24.3 152.7 15.5 204.0 17.2 254.7 24.9 

Run R 21.2 29.9 77.4 31.0 133.6 28.2 185.9 13.9 240.1 29.1 
4 L SO.O 23.9 106.1 24.9 160.4 14.9 214.1 17.9 269.9 2if .6 

~mAN ~ 21.4 30.4 76.8 30.1 131.5 27.0 182.9 15.1 234.6 28.3 
50.0 23.4 104.7 26.2 157.4 14.2 209.7 17.2 262.3 23.9 

B',VDL 

Run R 48.1 30;2 104.6 30;0 157;3 37.9 213.0 40.5 267.1 32.9 
*l L 22.0 23.7 77.7 23.4 133.0 22.9 185.2 38.8 239.6 29.1 

Run R 19.4 30.5 75;3 30.1 130;6 33.2 185.1 42.4 239.4 31. 2 
2 L 47.3 23.7 103.3 23.4 158.0 35.0 211.8 31.3 267.0 25.9 

Run R 20.1 30;0 74;4 29.3 127.8 30;0 178;2 44.1 229.7 33.2 
3 L 47.8 23.3 102.1 22.7 154.1 31.7 203.5 34.8 255.2 24.6 

Run R 21.5 31.3 75;3 29.8 128;3 30.3 179.5 42;4 230.3 31.1 
4 L 48.0 24.6 101.4 ,24.0 154.9 29.0 205.1 32.9 256.2 24.0 

* 30.6 128.9 180.9 31.8 l'TI?,jJT R 20.3 75.0 29.7 31.1 42.9 233.1 
• ..:..;,1. j L 47.'7 23.8 102.3 23.4 155.6 31.9 206.8 33.0 259.4 23.8 
(~~L'1C811 of RUl1G 2,3 Dnd 4 only) 
TABL}~ (100.b) 
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APPENDIX 2. EXPERHlENT (PloRT 2): TRIALS WITH OBSTACLES 

Subject No. M.l 

TRIAL Step 1 step 2 Step 3 Step 4 step 5 
BWCR D VI D W D W D VI D W 

• 
Run R 17.0 31.0 69.9 17.3 122.6 27.0 179.5 2S.3 235.3 29.2 
1 L 37~S 17.4 96.B 13.9 151.1 23.8 207.6 22.3 263.9 22.9 

Run R lS.7 30.3 69.4 14.S 121.8 27.6 174.9 2S.8 241.2 29.5 
2 L 41\.2 15.7 96.8 14.1 148.7 23.1 203.1 23.3 260.2 24.1 

Run R 16.7 30.9 66.6 16.0 116.B 25.5 170.7 29.8 225.5 30.3 
3 L 42.0 20.0 91.1 13.B 143.5 24.2 198.3 25.2 252.6 2~·. 2 

Run R IB.7 31.7 69.3 16.1 119.9 29.6 174.5 30.7 228.0 29.2 
.4 L 43.4 17.5 95.4 16.1 146.8 24.0 201.4 23.5 255.5 22.7 

R 17.8 31.0 6S.S 16.1 120.2 27.4 174.9 26.9 232.5 29.5 !.lEAN L 41. 9 17.6 95.0 14.5 147.5 23.S 202.6 23.6 258.0 23.4 

BWCL 

Run R 17~5 30.2 70;0 40~5 126.9 37.9 183.3 33.0 240.0 32.3 
l' L 44.4- 26.2 9S.0 25.3 154.6 2S.7 211. 3 26.6 267.9 24.9 

Run R 16.9 31.1 71.9 42~7 129.4 33.9 183.9 30.B 238.1 30.5 
2 L 45.3 29.S 99.8 34.7 156.1 26.3 211. 2 24.4 265.S 26.1 

Run R 18.8 29.5 6S.4 42.3 121.0 34.2 174~0 31.0 227.5 31.3 
3 L 45.0 28.6 95.5 34.1 147.9 26.8 200.5 25.4 254.0 ~4.5 

Run H. 19.3 31.7 72.1 44.0 130.3 33.3 190.2 32.3 243.5 31.5 
4 L 46.1 30.1 100.1 31.2 159.5 26.0 217.1 24.7 271.3 23.6 

llEAN ~ lS.l 30.6 70.6 42.3 126.9 34.8 182.8 31. 7 237.3 31.4 
.u 45.2 28.7 98.3 33.8 154.5 26.9 210.0 25.2 264.7 24.8 

TNDR 

RU:l R 19.0 31.4 75:2 30.7 134.0 30.0 1[9.6 29.2 244.3 30.1 
1 L 46.8 23.6 104.4 23.4 162.2 24.0 217.5 24.3 270.7 24.3 

Run H 20.2 31. 7 77.7 29.3 135.4 30.3 192.7 29.1 247.5 31.6 
2 L 51.2 22.9 107.1 21.9 163.S 22.9 220.6 23.6 274.5 23.6 

Run' R 21.7 31.9 79.6 31.6 136.7 30.3 195.1 30.6 251.4 31.9 
3 L 50.9 24.7 108.9 25.0 167.1 24.0 224.5 25.3 

Run R 24;4 30.9 82 •. 2 29.9 13B.7 29.5 195.1 31.1 251.4 32.3 
4 L 54.0 26.B 110.5 23.5 167.1 22.3 223.2 25.6 

1,IEAN R 21.3 31.5 78.6 30.3 136.2 30.1 193.1 30.0 248.6 31.4 
L 50.7 24.5 107.7 23.4 165.0 23.3 221.4 24.7 272.6 23.9 

TABW (100. c) 

, 
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Al'PENDIX 2. EXPERIMENT (PART. 2): TRIALS WITH OBSTACLES 

Subject Ne. Iil.l 

TRIAL Step 1 Step 2 Step 3 Step 4 Step 5 

TNDL D VI D W D W D W' D W 

Run R 20~8 30.5 76;5 29.8 131.1 31.4 HJ4.6 31.6 237.7 31.5 
1 L 48.8 23.4 105.6 23.2 158.4 25.1 211.9 24.2 262.9 25.9 

Run R 20; 9 31.2 70;9 30;4 131.9 31.3 185:4 33:3 238;8 29.7 
2 L 49.1 22.9 103.6 23.1 158.0 25.7211.4 26.3 264.7 24.2 

Run R 20.7 31.8 78.1 30.2 133;1 30.7 187.3 34;5 241.7 32.8 
3 L 49.1 23.6 104.9 22.5 160.8 27.6 214.5 25.8 267.7 25.0 

Run R 19~9 31.1 74.4 29~9 130.0 32.1 183;1 32.5 238.0 31.7 
4 L 47.7 23.3 102.8 24.5 157.4 25.1 210.4 25.9 264.9 25.7 

MEAN ~ 2U .6 31.1 74.9 30;0 131.2 31.4 185·.1 32.9 239.0 31.4 
48.6 23.3 104.2 23.3 158.6 25.9 212.1 25.5 265.0 25.2 

TNCR 

Run R 46.6 30;2 99;7 29;6 155~4 31. 5 210; 5 30;0 265.4 32.3 
*1 L 20.7 24.5 73.9 21.2 128.2 24.2 184.5 23.3 239.7 25.0 

Run 11. 20.3 31.3 76.5 2[3.7 133;8 29~5 Hl9.2 30.0 245.1 30.0 
2 L 47.1 23.6 105.2 22.5 161.6 24.6 217.4 24.6 272.1 23.9 

Run H 19.3 31.5 70.0 28.8 123.4 30.8 175.0 30.0 227.0 31.4 
3 L 44.2 22.8 97.5 22.3 149.3 24.5 200.4 24.5 252.7 25.0 

Hun R 19.4 29.8 73.8 27.6 127.0 31.3 183.5 30.5 238.1 32.9 
4 L 46.0 22.5 100.7 23.2 154.6 25.3 2l0.7 24.0 265.3 26.3 

* 28.3 128.0 30.5 182.5 R 19.7 30.9 73.4 30.1 236.7 31.4 IJEAN L 45.8 23.0 101.1 22.7 155.1 24.8 209.5 24.4 263.4 25.1 

('-'j:le8n of Runs 2,3 and 4 only) 

TIWL 

Run R 19.1 30.7 74.7 30.8 130.2 31.2 183.0 31.6 236.3 32.8 
1 IJ 47.0 25.0 102.6 23.6 156.4 25.5 209.9 26.3 262.6 26.0 

Run R 21.0 32.4 80.0 30.8 140.6 30.3 196.5 30.0 252.9 30.9 . 
2 L 50.5 26.6 111. 6 24.4 168.4 26.0 225.4 25.2 

Run R 19.3 31.8 74.7 30.9 128.2 31.4 Hl2.6 31.6 235.9 32.4-
3 L 46.3 25.2 101.0 25.0 155.9 24.6 209.8 26.1 261. 8 25.5 

Hun R 19.8 30.8 77.0 30.9 134.8 31.6 192.2 31.8 247.3 32.2 
4 L 48.S 24.7 100.0 23.8 164.3 24.9 220.0 25.0 274.6 23.2 

Ir"'f Y II 19.8 31.4 76.6 30.8 133.4 31.1 188.6 31.2 243.1 32.1 
',.~ 1. I L 48.1 25.4 105.3 24.2 161.2 25.2 216.3 25.6 266.3 24.9 

TAJ3LE (100. d) 
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APPENDIX 2. EXPERIMENT (PMI.T 2):" TRIALS WITH OBSTACT.ES 

Subject No. 111.1 

TRIAL 

BNDR 

Hun H 
1 L 

Run R 
2 L 

Run R 
3 L 

Run R 
4 - L 

MEAN H 
L 

BNDL 

Run R 
1 L 

Run R 
2 L 

Run R 
3 L 

Run R 
4 L 

" MEAN L 

BNCR 

Run R 
1 L 

Run R 
2 L 

Run R 
3 L 

Run R 
4 L 

J:lEAN ~ 

TABLE 

Step 1 
D IV 

S"tep 2 
D V{ 

Step 3 
D Vi 

step 4 
D W 

Step 5 
D VI 

20~S 31."S 77 ~2 31.1 134~4 32~0 lS9.0 29 ~ 3 243.1 31.6 
50.7 25.2 107.1 24.7 162.1 22.5 215.3 24.1 271. 3 24.7 
21.1 31.3 77.9 29.6 134;1 28.9 lS9.0 30.0 243.5 28.9 
49.8 25.2 105.7 24.0 161.6 24.6 215.7 25.S 270.2 23.0 
21.0 30;3 76.6 30.6 132~6 30;S lS6.7 28.3 239.5 30.9 
49.0 23.9 104.5 23.5 159.1 23.5 212.7 24.9 266.4 24.5 
21.0 30.2 77.5 30~3 134~0 30;5 lSS.7 28;6 243.3 31.S 
49.5 23.5 106.1 23.2 161.S 23.5 216.1 24.5 270.7 24.9 

2l;0 30;9 77.3 30~4 133.7 30; 5 lSS.3 29.0 242.3 30.S 
4S.7 24.4 105.9 23.8 161.1 23.5 214.9 24.S 269.6 24.8 

17.5 30; 5 72.7 29;0 126;9 30.2 lS1.9 33.6 235.2 31.0 
45.2 23.4 100.1 22.1 154.4 25.9 209.0 26.7 261.4 25.3 
23.1 31. 2 7S.5 30;7 132.5 31.6 lS4.5 30.5 241.7 32.7 
51. 2 24.2 104.6 23.5 158.1 24.9 213.2 25.4 267.5 26.3 
21.0 31.3 75.1 31.2 130.S 32.0 184.3 32.2 235.5 29.2 
4S.3 24.5 102.7 24.6 157.1 27.3 209.9 24.1 260.7 25.4 
22;2 30;4 79.2 30.1 135.7 30.5 194.9 32.0 250.7 31.0 
:'1.7 23.2107.2 22.S 165.6 26.2 223.4 25.1 

20.9 30.S 76.4 30.2 131.5 31.1 186;4 32.1 240.7 31.0 
49.1 23.8 103.6 23.2 158.S 26.0 213.9 25.3 263.2 25.6 

16.3 30.8 72.2 27.3 126.7 31.6 180.3 31.1 234.7 31.3 
44.2 22.4 100.3 22.3 152.8 25.3 207.2 25.5 259.9 26.1 
21.4 31.0 81.8 30.2 141. 2 31.3 198.5 31.8 257.1 32.5 
52.3 22.3 111.6 23.7 169.7 25.5 228.1 24.7 
lS.6 31. 7 72.6 2S.S 127;0 30 ;4 182.5 31.0 236.8 30.7 
46.2 22.7 100.1 22.7 155.0 24.7 209.9 25.2 263.8 24.5 
21.3 "~O. 8 77.4 28;5 132.6 30.4 18S.6 32.3 245.5 31.4 
48.5 22.6 105.3 22.6 160.7 26.4 217.3 24.5 274.1 24.5 

19.4 31.1 76.0 28.7 131.9 30.9 187.5 31.5 243.5 31.5 
47.8 22.5 lot" 3 22.8 159.5 25.5 215.6 25.0 265.9 25.0 

( 100. e) 
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APPENDIX 2. EXPERIlIENT (PART 2):, TRIALS WITH OBSTACLES 

Subject No. M.1 

'TRL'l.TJ I Step 1 Step 2 Step 3 Step 4 step 5 
, BNCT, D W D VI D W D W D W 

Hun R 22.4 30.0 84;7 28.8 143.6 29.1 201.2 30.3 259.1 30.9 
1 L 54.1 26.0 114.6 20.7 172.6 23.9 230.4 25.4 

Run R 19.9 29.4 74.5 29.5 129.0 30;2 184.6 30.2 241.5 29.3 
2 L 4?8 23.2 102.9 21.9 155.6 25.5 212.7 25.1 267.6 24.1 

Run R 20; 4 30.4 75;5 29;9 129;4 30.2 184 .• 1 31.0 238.1 30.9 
3 L 47.5 23.8 103:8 22.4 156.9 24.1 211.7 24.2 263.3 23.3 

Run R 20;0 30.9 73;7 31.7 128;6 31.5 184.0 32.0 236.4 31.6 
4 L 47.1 23;0 100.5 24.7 156.1 25.0 210.8 24.1 262.8 24.6 

mEAN n 20; 6 30;1 77;1 29;9 132.6 30.2 188.5 30.9 243.8 30;7 
L 49.1 24.7 105.4 22.4 160.3 ~4.6 216.4 24.7 264.6 24.0 

TABLE (100. f) I,EAN FOOTPRINT CENTRE-LING LOCATIONS IN TRIALS 
WITH OBSTACLES: INDIVIDUAL Runs. 0,1.1) 
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APPENDIX 2. EXPERImENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. r.I.2 

TRIAL Step 1 Step 2 Step 3 Step 4 Step 5 
TWDR D VI D VI D VI D W D VI 

Run R 61.0 28;2 127i1 24.3 191.9 17.6 252;5 23.2 
1 L 29.2 25.3 95.0 24.2 160.2 15.8 223.7 14.0 

Run R 61.5 30.8 129.1 29.7 192.9 17.3 253.3 22.5 
2 L 29.6 25.8 97.1 25.4 161.8 20.7 224.5 12.0 

Run R 62.4 29;7 129;9 30;3 194;2 18.7 260.1 20.9 
3 JJ 30.] 24.8 97.0 25.1 162.5 19.9 227.8 13.3 

RIm R 62.7 29.1 129.8 28;2 194.L 18.4 257.9 21.6 
4 L 30.1 24.5 96.3 26.0 162.3 20.6 227.0 13.7 

---
. R Cl. 9 29;4 129;0 28;1 193;2 18;0 255.9 21.8 IvlEAN L 30.0 25.1 96.3 25.2 161.7 19.2 225.8 13.2 

TWDL 

Run R 59.7 29;9 125.3 31.5 189;8 43.8 252;930;4 
1 L 28.7 25.2 94.0 25.9 156.5 35.5 221.8 37.6 

Run R 57;4 30.4 123.7 32.0 190.4 38.9 255.4 33.5 
2 L 26.2 25.3 91.7 25.2 157.1 33.0 223.0 36.8 

Run R 59;4 30;9 129.3 31.3 197.9 41.5 266.3 31.6 
3 L 26.7 26.2 95.6 26.4 166.0 31.5 233.3 33.5 

Run R 60.2 2');7 128.0 29.8 195.5 41.3 262.6 35.3 
4 L 29.5· 25.4 95.7 24.7 163.1 31.1 230.1 35.8 

MEAN ~ 59;2 30.2 126.5 31.1 193.4 41.2 259;3 32.7 
27.8 25.5 94.2 25.5 161.1 32.8 227.0 35.9 

TV/CR 

Run H 47.9 22.1 100.5 20.4 160.2 23.7 216.7 26.7 270.2 25.8 
1 L 19-3 23.2 74.1 9.9 131.3 19.6 189.6 21.4 247.5 24.5 

Run H 53.6 23.0 112.1 20.6 175.2 27.8 240.9 29.2 
2 L 25.6 23.7 82.3 12.7 144.8 20.5 208.4 26.8 272.4 24.9 

Run R 52.7 23.0 109.2 16.9 170.1 25.0 232.5 29.3 
3 L 24.2 25.1 79.9 10.5 141.2 19.4 202.4 25.1 262.7 27.6 

Run R 54.6 23.3 116.2 18.3 179.7 20.9 241.3 25.4 
4 JJ 25.7 24.4 85.8 13.5 149.5 14.9 212.8 21. 5 

Hl"AN 11 55.2 22.9 109.5 19.0 171.4 24.3 232.8 27.6 
, _J.1 L 23.7 25.1 80.5 11.6 141.7 18.6 203.3 23.7 260.8 25.7 

TABLE (101.8) I:1EAN FOOTPHINT CENTRE-LINE LOCATIOnS IN THIALS 
'{II'l'H OBSTACLES: INDIVIDUAL mms. (1:1.2) 
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APPENDIX 2. EXPERIUENT (PAnT 2): TRIALS WITH OBSTACLES 

Subject No. m.2 

TRIAl, Step 1 Step 2 Step 3 Step 4 Step 5 

Tv/CL D IV W· D w D w D 

Run R 46~S 35.0 109.6 39~0 170~5 32.9 233.2 31.0 
1 L 25.7 19.6 78.0 39.8 140.8 30.5 202.8 29.B 263.8 27.0 

Run R 54~7 34.0 llB.8 42.1 184.7 37.9 251.7 35.1 
2 L 2).9 26.2 85.8 39.0 152.4 38.7 218.3 33.2 

Run R 54.4 37.1 119.0 37.8 1B3.3 35.3 249.4 32.3 
3 L 26.5 26.3 86.8 37.6 151.9 31.7 216.6 29.2 

Run R 58.0 36.2 126.1 36.5 193.3 29.8 259~0 31.3 
4 L 29.5 27.2 91.9 38.1 161.0 28.8 227.6 26.8 

mEAN LR 5"3.4 35.8 11B.3 38.8 182.9 33.9 24B.3 32.4 
26.9 24.B 85.6 38.6 151.5 32.4 216.3 28.7 

EI'mR 

Run R 61.6 29.9 126.2 30~6 189.0 19.9 24B.4 25.7 
1 L 31.5 26.4 96.0 26.7 158.9 21.8 220.4 12.9 

Run R 61.4 28.9 12B.5 25.7 192.2 19.3 255.2 23.5 
2 L 28.9 25.5 95.4 23.4 161.0 17.9 224.7 16.9 

Run R 62.0 29.3 127.1 24.4 191. 3 21.5 251. 7 26.2 
3 L 29.6 25.8 95.0 20.B 161.1 20.3 223.0 17.6 

Run R 5B.B 27,[3 12B.5 29~7 193.2 20.3 255.2 25.9 
4 L 26.1 24.5 94.4 24.1 161. 9 19.6 225.9 14.5 

mEAN ~ 60~9 29.0 127.6 2B.8 191.4 20.2 252.6 25.3 
29.0 25.5 95.2 23.7 160.7 19.9 223.5 15.5 

BWDL 

Run R 59.5 29.5 123.6 29.8 185.2 3B.3 249.0 35.0 
1 L 29.5 26.0 92.3 24.6 156.1 2B.5 217.B 36.8 

Run R 63.1 28.7 128.7 30.0 193.0 39.9 256.6 35.5 
2 L 31. 2 26.0 96.B 23.6 162.8 30.9 225.3 36.1 

Run R 58.3 31.9 125.1 30.B 18B.7 38.3 255.7 36.3 
3 L 2B.0 25.3 93.0 26.6 159.2 23.9 222.6 36.5 

Run R 63.1 30.5 132.0 32.9 197.5 39.5 263.9 38.4 
4 L 30.4 25.6 9B.7 29.1 166.4 31.0 230.6 37.3 

mEAN ~ 61.0 30.1 127.3 30.9 191.1 39.0 256.3 36.3 
29.8 25.7 95.2 25.B 161.1 28.6 224.1 36.7 

TADI.TE (101. b) 
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APPENDIX 2. EXPERHIENT (FART 2):· TRIALS WITH OBSTACLES 

Subject No. r:I.2 

TRIAL step 1 Step 2 step 3 Step 4 Step 5 

BweR D '," D ':1 D w D 1;'1 D '" ., 

Run n 54.9 2~i3 116.8 18.4 178.2 24.8 239.2 28.2 
1 L 25.5 23.6 86.2 12.4 148.5 16.7 209.3 24.1 267.9 24.3 

Run R 55.7 21.9 114.7 21.5 177.6 27.2 240.2 28.6 
2 I, 26.0 21.5 84.3 13.5 148.0 20.8 210.0 24.1 270.5 24.5 

Run R 54;2 20;4 117;2 19.5 181.8 24.0 246.1 30.1 -
3 L 24.8 22.5 86.4 13.9 150.5 19.4 214.4 23.9 

~un R 56.3 21.2 122.3 21.6 190.6 25.8 257.4 26.7 
4 L 24.5 24.1 90.7 13.4 158.0 20.3 225.1 24.2 

I:IEAN ~ ')5.3 20.9 117.7 20;2 182;0 25.4 245;7 28.3 
25.2 22.9 86.9 13.3 151.2 19.3 214.7 24.0 

BWCL 

Run R 55.1 37.9 119.0 39.1 151.9 33.8 243.8 31.2 
1 L 26.8 25.9 87.6 37.3 151.3 32.2 214.2 29.2 272.3 24.9 

Run n 65.0 30.7 133.2 31.3 196.6 38.0 260.1 36.5 
2 L 33.2 24.5 100.5 25.4 166.8 27.2 228.4 35.3 

Run n 55.1 37.2 120;9 37.8 185.8 33.8 252.0 30.4 -
3 L 26.0 26.1 88.1 35.8 154.3 32.1 218.9 28.8 

Run R 59.6 37.7 127.9 35.4 195.4 31.8 264.5 29.5 
4 L 27.8 27.5 94.1 35.5 161.7 30.5 230.4 27.2 

mEAN i: 58.4 35.9 125.2 35.9 189.9 34.3 255.1 31.9 
28.4 26.0 92.6 33.5 158.5 30.5 222.9 30.1 

TNDR 

Run R 58.3 29.3 124.2 28.6 188.8 27.3 253.3 30.3 
1 L 27.0 25.3 92.4 22.9 157.2 23.1 221.3 25.1 

Run R 63.1 27.7 132.5 29.5 197.8 29.5 265.9 29.6 
2 L 31.0 26.1 99.5 24.3 166.7 24.7 233.0 26.9 

Run R 61.7 30; 3 129.4 30.0 197.3 28.7 264.) 30.9 
3 .JJ 29.0 26.4 97.1 25.2 164.7 24.9 233.4 25.8 

Run R 62.5 29.9 131.9 29.7 199;5 28.3 267.9 30.0 
4- L 30.3 25.5 98.3 26.6 166.5 24.9 234.9 25.8 

T'1 61.4 29.3 129.5 29.5 195.8 28.4 262.8 30.2 LIEAN TJ 29.3 25.8 96.8 24.8 163.8 24.4 230.6 25.9 

TADL:S (101 • c) 
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APPENDIX 2. EXPERILlEHT (PART 2): TRIAW WITH OBSTACLES 

Subject No. H.2 

TRIAL Step 1 Step 2 Step 3 _Step 4 Step 5 
TIWJJ D IV D W D IV D W D W 

Run H 63.7 31.4 134.2 30.7 200.8 29.8 270.1 28.9 
1 L 31.3 27.3 99.9 29.5 168.4 27.6 236.6 27.7 

Run H 61.5 28.3 130.3 27.9 197.8 28.2 264.3 29.3 
2 L 29=0 24.5 95.5 24.0 165.2 24.9 232.2 25.0 

Run R 62.1 28.3 131.7 29.2 201.6 29.4 270.4 29.4 
3 L 28.0 25.4 98.8 23.0 166.8 25.4 236.2 25.5 

Run R 62.7 29.5 130.5 29.3 197.1 30;3 264.4 31.5 
- 4 -L 30.1 26.3 97.9 23.9 164.9 26.1 231.2 27.6 

llEAN ~ 5~.5 29.4 131.6 29.2 199.3 29.4 267.3 29.8 
29.6 25.9 98.0 25.1 166.3 26.0 234.0 26.5 

TNCR 

Run H 58;6 29;2 123.0 28;6 186;1 28.8 250.6 29.2 
1 L 29.1 22.8 91.6 24.1 154.9 25.1 219.0 25.2 

Run R 59.5 28.5 126.4 30.7 191.8 29.4 257.7 30.8 
2 L 21.3 24.0 94.8 25.2 160.3 25.6 225.3 27.8 , 

Run R 59.4 28;7 127.7 29.1 1.94.-1 28;0 260.3 28;8 
3 L 27.1 25.0 - 94-.0 24-.9 162.1 24.3 228.5 24.6 

Run R 60.8 28.7 126.2 28.8 193.5 28.8 258.0 30.1 
4 L 30.0 24.0 93.3 24.0 160.1 24.4 226.9 25.5 

MEAN i 59.6 28.8 125.8 29.3 191.3 28.7 256.6 29.7 
-28.4 23.9 93.4 24.5 159.3 24.8 224.9 25.8 

THCL 

Run R 58.5 30.3 125.2 30.5 188.9 29.2 253.5 29.7 
1 L 22.6 25.6 92.4 26.4 154.1 28.9 222.1 26.3 

Run R 57.1 30.8 126.6 30;7 193.3 29.5 260.6 30.3 
2 L 26.5 23.9 92.8 27.7 159.9 25.3 228.0 25.8 

Run R 55.2 30;3 120.2 30;7 187.7 30.5 253;9 30.9 
3 L 25.3 25,4 89.2 25.1 155.2 26.1 220.4 26.2 

Run R 63;4 30;2 133.7 30;5 200;9 29.4 268.2 30.3 
4 JJ 31.3 25.8 99.3 26.0 168.6 25.1 236.8 26.9 

R 58.5 30;4 126.4 30;6 192.7 29.6 259.0 30.3 
1!iE;\H I, 26 •. ~- 25.2 93.4 26.3 159.5 26.3 226.3 26.3 

TABLE (101, d) 
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APPENDIX 2. EXPERIMENT (PAnT 2): TRIALS WITH OBSTACLES 

Subject No. 1T.2 

TRIAL step 1 Step 2 Step 3 Step 4 Step 5 
BNDR D IV D IV .D ·W D IV D W 

nun R ""·9 ./ ,./ . 30;0 120;6 28;7 182.9 30.8 245.9 30.2 
1 L 25.7 24.4 89.0 24.9 153.0 24.5 213.8 26.:3 

Run R 62;8 30.8 128.4 30.4 193.6 29.4 259.6 29.9 
2 I, ~() 7 

~ .. 27.3 96.4 25.1 161.9 24.1 226.2 25.8 
Run n 57.5 28.6 124.2 30.0 191.0 29.5 256.8 30.4 

3 L 26.8 24.7 92.5 24.6 158.9 25.9 225.8 25.9 
Run R 61. 3 31.2 128.6 30.7 195.5 29.2 264.0 29.7 

4 L 29.6 26.7 95.9 28.0 163.1 26.2 230.7 26.0 

IlmAN ~ :59;3 30.0 125.5 30.0 190;0 29;7 256;6 30.0 ".I 

28.2 25.8 93.4 25.6 ],,59.2 24.7 224~1 26.0 

BNDL 
.. 

Run R 62;2 29.1 131.0 32.4 197.2 31.0 263.1 31.3 - -
1 I, 31.0 25.3 98.7 28.2 165.0 26.7 231.6 27.4 - -

Run R 61.4 28.9 130.3 31.5 198.3 30.1 265.1 31.2 - -
2 L 29.0 24.9 97.3 24.5 163.8 28.8 232.6 27.0 - -

Run R 59.6 28.2 126.4 29.5 190.9 29.8 254.7 30.9 - -
3 L 27.3 25.5 93.8 25.3 160.1 25.4 225.0 26.2 - -

Run R 63.7 29.3 136.1 30.8 20;;.0 30.7 274.0 27.4 - -
4 L 28.3 24.9 101. 2 26.4 172.7 25.9 241.3 23.6 - -, -

MEAN i 61. 7 28;9 130.9 31.1 197;8 30.4 264;2 30.2 - -
23.9 25.1 97.7 26.1 165.4 26.7 232.6 26.0 - -

BNCR 

Run R 58.6 29.9 125.5 31.5 191.5 32.3 256.6 31.7 
1 L 29.1 26.1 94.8 25.4 159.3 27.9 224.6 28.0 

Run R 60.4 29.0 128.1 29.5 195.1 23.5 260.0 30.1 
2 L 29.4 24.9 95.0 25.4 162.5 26.8 228.8 26.6 

nun R 64.4 28.2 133.9 29.6 202.3 29.2 269.9 30 ;8 
3 L 29.4 24.5 100.3 24.2 168.9 25.1 238.5 26.4 

Run n 59.7 28.8 130.2 31.2 200.4 30.0 268.1 30.7 
4 L 26.2 ~4.1 96.5 25.4 166.0 27.5 236.6 25.8 

~I4'I\.N n 60.8 29.0 129.4 30;5 197.3 30.0 263.6 30.8 
~,J..:.I., L 28.5 24.9 96.6 25.1 164.2 26.8 232.1 26.7 

TABLE (101 • e) 
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APPENDIX 2. EXPERnmNT (P.\RT 2): TRIALS WITH OBSTACLES 

Subject No. rr..2 

TUIU stop 1 Step 2 Step 3 Step 4 step 5 
BNCL D !'If D IV D VI D VI D '\'I . 
Run R 59~4 31);6 125;2 30;1 192;3 29;6 256.5 31.4 

1 L 29.0 25.7 93.6 26.6 159.5 27.3 225.1 26.3 
Run R 60.7 30.5 128.3 31.9 196.1 29.1 263.5 28.8 , -2 L 29.6 25.9 96.4 25.6 163.2 26.7 231.0 25.2 
Run R 66;2 31.0 134.1 28.8 203.3 28.5 270.6 29.6 

3 JJ 32.8 27.2 100.7 25.2 169.1 24.7 237.8 24.6 
Run R 62.3 31.0 129.1 27;2 197.3 26;9 264.8 27.7 

4 L 30.3 24.8 96.4 24.1 164.0 22.6 232.0 24.3 ~ 

]dEAN ~ [2.1 30.8 129.2 29.5 197.2 28.5 263.8 29.4 
30.4 25.9 96.8 25.3 163.9 25.3 231.5 25.1 

TABLE (101.f)r,lEAN FOOTPRINT CEN'l'RE-I,n'IE LOCATIONS IN 'l'RIALS 
WITH OBSTACLES: ,INDIVIDUAL RUNS. (11.2) 
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APPENDIX 2. EXPERI!.lENT (PART 2): TRIALS VlITH OBSTACLES 

Subject No. U.3 

TRIAL Step 1 Step 2 Step 3 Step 4 Step 5 
TiVDR D W D W D W D W D W 

Run n 53.3 2'7 ~ 7 121.0 28~1 183.4 28.5 244.2 22.9 
1 L 22.7 23.3 88.2 23.3 152.6 24.2 213.0 10.2 270.1 18.5 

Run 11 55.3 27.5 124.0 27~0 190;4 19;2 253.2 20.3 
2 L 23.1 23.4 89.5 23.2 157.7 20.8 221.6 10.3 

Run 11 58.6 27.2 125.5 27.6 188.1 14.4 250.8 23.5 
3 L 25.6 22.8 92.3 22.1 156.5 20.3 219.1 10.6 

Run 11 55.8 27.6 119.0 28.9 182.2 19.7 241.5 24.0 
4 L 23.8 24.4 88.0 23.4 150.8 26.6 212.7 10.4 

R 55.7 27.5 122.4 27.9 lS6.0 20.5 247.4 22.7 LlEAN L 23.8 23.4 89.5 23.0 154.4 23.0 216.6 10.3 

TiVDL 

Run R 55~8 29.7 121. 5 29.0 183.8 37.9 244.5 39.9 
1 L 23.4- 23.8 88.1 2303 153.7 22.7 213.8 42.3 271.0 28.4 

Run R 56.8 29.6 126.0 27.7 lf17. 8 39.6 253.4 35.0 
2 L 23.5 25.3 90.2 24.2 159.4 23.1 220.9 41.2 

Run R 58.4 29.5 129.8 28.8 191.6 42.0 253.5 33.0 
3 ·L 24.6 22.7 93.9 25.4 162.8 23.0 222.5 41.3 

Run R 49.0 28.5 114.2 28.1 174.7 33.S 233.2 40.0 
4 L 17.6 24.4 SO.5 24.4 147.0 22.6 20/:·.7 40.0 260.6 26.5 

MEAN R 55.0 29.3 122.9 28.4 184~4 38.3 246.2 37.0 
L 22.3 24.0 SS.l 24.3 155.7 22.S 215.4 41. 2 

Tv/CR 

Run R 50.5 26.S 107.5 23.5 172'~S 28~5 237;3 26.0 
1 L 22.2 23.6 79.1 10.8 139.9 22.3 205.6 22.2 267.9 23.7 

Run R 52.6 24.S 112.0 27.2 lS1.i 27.1 247.S 26.7 
2 IJ 24.3 22.8 83.1 1003146.:2 21.3 212.8 22.8 

Run R 51.3 24.0 112.6 23.2 179;3 29.9 245.1 27.7 
3 L 21.3 23.S 81.3 11.7 144.6 23.9 210.4 24.9 

Run R 52.0 19.9 112.9 24.5 179.8 30.6 248.1 30.8 
4 L 23.2 21.8 82.2 9.6 147.1 24.4 214.0 26.9 

!lEAN ~ 51.6 23.9 111. 224.6 178.2 29;0244.6 27.8 
22.7 23.0 81.4 10.6 144.4 23.0 210.7 24.2 

TABLE (102.a) T.TEAN FOOTPRIllT CETiTRE-LIHE 1OCATIOII3 IN T1UAW 
','/ITH OBS'l'AC1ES: nmIVIDUA1 RUIIS. (Iil.3) 



APPENDIX 2. EXPERIl;1ENT (PART 2): TRIALS WITH OBSTACLES 

Subject No. 1>1.3 

TRIAL Step 1 Step 2 Step 3 Step 4 Step 5 . 

. TiVeL D VI D W D W D W D IV 

Run R 44.6 36.8 104.9 36.6 167.6 29.6 229.0 30.3 
1 L 20.6 24."8 7~.2 39.3 135.8 27.5 199.8 24.6 260.0 25.4 

. Run R 51.3 36.5 111.7 36.9 175.8 28.8 239.7 27.8 
2 L 25·2 25.1 81.1 41.6 143.8 28.5 208.2 25.1 269.5 24.3 

Run R 50.6 37.9 114.1 33.3 179.3 27.4 243.4 27.0 
3 L 22.0 24.5 82.5 3G.6 145.6 25.8 210.0 22.9 275.2 24.5 

Run R 49.6 36.3 113.8 37.5 179.3 29.4 245.5 26.3 
4 L 21.4 25.5 81. 2 39.4 145.0 27.8 211.8 22.7 

R 4).0 36.9 111.1 36.1 175.5 28.8 239.4 27.8 WIEANL 22.3 24.9 80.0 39.7 142.6 27.4 207.5 23.8 

BWDR 
-Run R 52.2 25.3 119.5 29.4 182.5 25.1 237.5 24.0 

1 L 19.9 21.0 "" 7 UJ. 22.3 151.4 23.1 209.7 11.4 267.8 21.9 
Run R 58.0 30.5 125.6 27.3 191.3 256.7 24.2 

2 L 24.2 23.6 91.8 24.0 158.5 21.3 224.3 14.3 
Run R 57.6 27.0 123.9 27.8 li36.5 22.9 249.1 23.3 

3 L 24.0 23.9 90.2 23.5 155.4 24.1 217.9 12.5 
Run R 60.4 27.9 125.8 28.) 191.8 17.3 256.3 22.0 

4 L 27.1 23.1 94.3 23.9 158.1 22.0 223.8 13.1 
~-

r!IEAN~ 57.0 27.7 123.7 28.2 188.0 19.9 249.9 23.3 
23.8 22.9 90.5 23.4 155.8 22.6 218.9 12.8 

BWDL 

Run R 53.9 29.3 112.5 25.9 175.8 30.8 233.5 39.4 
1 L 23.5 24.6 85.8 24.1 149.6 20.7 205.2 38.4 261.6 24.5 

Run R 54.4 29.8 123.0 27.8 1135.2 38.9 246.9 33.6 
2 L 22.8 24.9 88.3 24.2 156.6 24.7 216.8 39.4 274.9 23.5 

Run R 57.7 30.1 124.0 26.3 185.3 36.8 246.2 35.2 
3 L 26.2 24.7 90.2 24.3 155.4 23.0 214.8 39.4 268.8 24.1 

Run R 53.2 27.7 118.8 25.6 180.6 40.8 243.6 34.3 
4 L 20.9 23.6 85.7 21.9 157.0 25.3 211.7 40.3 272.4 22.8 

IPi'f. FIt 54.G 29.2 119.6 26.4 181.7 36.8 242.5 35.6 
'.o..J.J. 'L 23.3 24.4 87.5 23.6 154.6 2304 212.1 39.3 269.4 23.7· 

TAm,:;;; (102.b) 
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. APPENDIX 2. EXPERnmHT (PART 2): TRIAl,S WITH OBSTACLES 

Subject No. 1.1.3 

TRIAL Step 1 step 2 Step 3 step 4 Step 5 
BWC~l D W D IV D IV D Vi D W 

Run R 52;1 21 •. 5 10e.8 29.2 175.3 26.9 238.5 27.9 
1 IJ 22.5 22.3 82.0 n.o 142.0 21.3 206.3 22.7 267.1 22.5 

~Run R 50.3 22.3 112.1 26.2 178.5 26.5 252.5 30.0 
2 L 23.4 23.0 83.5 n.9 146.1 22.1 210.5 23.4 273.6 24.1 

Run R 50.9 20.4 109.0 27.9 174.8 27.3 242.4 25.4 
3 L 23.1 23.8 81.2 14.0 142.5 23.1 208.3 20.5 274.4 21.9 

Run R 51.5 18.8 109.8 24.5 175.3 24.9 241.4 25.5 
4 L 20.9 22.5 79.3 9.6 142.0 19.5 208.6 21.6 270.7 19.5 

I\IEAN ~ 51.;2 20;7 109.9 26.9 175.9 26;4 243.7 27.2 
22.5 22.9 81. 5 n.s 143.1 21.5 208.4 22.0 271.4 22.0 

B';'1CIJ 

Run R 45.9 32.7 107.0 35.6 170.5 28.2 233.5 27.3 
1 L 18.5 23.4 76.5 36.8 137.5 25.7 202.5 22.3 

Run R 56.3 38.8 120.9 31.9 188.5 28.1 257.2 27.9 
2 L 27.0 26.9 89.3 37.9 153.8 24.4 220.5 21.9 

Run R 51.0 37.2 114.2 34.9 179.2 32.9 247.4 27.9 
3 L 23.9 22.9 83.0 38.9 145.9 25.9 213.5 23.7 

Run R 54.4 37.9 116.6 33.6 182.7 30.3 250.1 29.3 
4 L 26.2 23.8 85.0 38.4 148.8 28.6 215.6 26.3 

rtmAN ~ 51.9 36.6 114.7 34.0 180.2 29.8 247.1 28.1 
-'-' 23.9 21i.2 83.4 38.0 146.5 26.1 213.0 23.5 

TIWR 

Run R 51.7 27.9 117.7 27.5 184.4 25.0 249.3 24.6 
1 L 20.4 22.0 84.6 23.2 150.2 22.4 217.1 19.6 

Run R 59.1 30.1 128.7 27.4 198.2 26.9 264.7 26.7 
2 L 24.2 23.1 94.6 24.2 163.2 23.4 231.7 21.2 

Run R 58.4 24.9 125.5 25.4 193.5 27.2 258.9 29.9 
3 L 22.6 21.2 92.1 19.9 159.3 24.2 225.7 23.1 

Run R 55.6 31.0 124.9 27.1 193.2 24.3 259.9 25.3 
4 L 24.2 2~.2 90.7 24.2 158.4 20.7 226.1 20.0 

IiIEAN ~ 56.2 28.5 124.2 26.9 192.3 25.8 258.2 26.6 
22.8 22.4 90.5 22.8 157.7 22.7 225.1 21.0 

~IABLE (102.c) 
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APPENDIX 2. EXPERImENT' (PART 2):: TRIALS WITH OBSTACLES 

Subject No.rft.3 

TRIAl, step 1 Step 2 Step 3 Step 4 Step 5 

'fNDL D W D 'if D VI D IV D W 

Run H 52 • .4 29.2 118.6 23.3 183.5 29.4 248.3 32.1 
1 IJ 21.7 24.2 85.4 24.8 152.3 23.5 216.4 26.4 

Run R 53.4 26.9 119;0 30.2 185.4 30;8 254.0 30.9 
2 IJ 19.1 23.1 86.3 22.8 152.3 26.4 218.8 25.5 

Run R 55.6 28.8 125.7 28.4 195.7 28.5 265.4 23.5 
3 L 23.9 25.2 90.5 23.0 161.3 24.2 230.2 23.0 

Run R 57.2 29.6 122.7 27.3 190.0 28.3 255.9 29.4 
4 L 27.0 25.4 89.5 24.7 156.1 23.7 226.9 24.5 

rmAN ~ 5'~. 7 28.6 121.5 28.5 188.6 29.2 255.9 29.0 
22.9 24.5 87.9 23.8 155.5 24.4 223.1 24.8 

TNCR 

Run R 52.6 29.2 118.9 29.2 186.3 30.2 251.4 30.7 
1 T, 22.7 24.4 85.8 24.4 152.9 26.0 219.5 27.0 

Run R 53.8 28;4 119;6 28.0 185;9 29; 2 253.6 28.2 
2 L 22.3 23.0 87.0 23.7 153.5 23.6 221.3 24.2 

Run R 61.5 27.4 133.5 26.2 204.6 29.2 272.2 31.5 
3 L 28.5 23.4 97.9 21;7 168.5 22.3 239.1 27.8 

Run R 62.4 26.0 134.3 28.5 202>~3 28.0 270.8 23.7 
4 L 26.7 21.9 97.8 23.7 169.6 23.3 231.6 21.1 

LlEAN ~, 57.5 28.3 126.6 28.0 195.0 29.1 262.0 28.5 
25.0 23.2 92.1 23.3 161.1 23.8 227.9 25.0 

TNaL 

Run R 52.3 30.5 120.9 31.0 187.4 27.5 251.5 24.9 
1 L 21.0 24.1 86.4 25.6 154.8 25.3 220.2 21.6 

Run R 53.6 30.6 123.0 27.5 191.8 28.9 257.3 27.1 
2 L 21.4 24.6 88.1 25.6 157.3 22.7 225.0 22.3 

Run R 59.2 30.8 128.7 28.5 198.3 26.9 263.5 26.2 
3 L 25.9 25.3 94.6 25.8 162.4 23.8 229.9 21.8 

Run R 61.8 28.8 128.0 28.0 194.0 28.5 260.0 27.9 
4 L 27.7 24.9 95.6 23.9 161.2 23.1 227.4 24.4. 

HEAl< i 56.7 30.2 125.1 28.8 192;8 27.9 258.1 26.5 
2~.0 24.7, 91. 2 25.2 158.9 23.7 225.6 22.5 

TABLE (102.d) 
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APPENDIX 2. EXPERIMENT (PAnT 2): TRIALS WITH OBSTACLES 

Subject No. hI.3 

TRIAL Step 1 step 2 Step 3 Step 4 Step 5 
BNJ)ll D W D VI D VI D W D \'{ 

Run R 56.6 22.6 125;9 29; 1 193.7 29.5 262.2 27;3 
1 L 24.7 23.9 89.9 25.1 159.6 26.9 228.4 24.3 

Hun R 53.1 '28.8 122.0 28.3 189.7 26.8 255.2 26.2 
2 L 21. 3 21. 8 88.3 23.0 155.0 22.1 224.1 21.4 

Run R 62.8 27.8 135;5 25.9 207.6 26.5 
3 L 27.0 23.4 98.0 20.9 170.9 22.1 244.3 21.6 

Run R 57;6 27.8 127.5 28;6 197;2 24.2 268.2 22.7 
4' L 24.8 22.0 92.6 24.8 163.7 22.5 233.0 19.9 

. R 5!.5 28.2 127;5 28.0 197;1 26.7 261.9 25.4 MEAN 24.4 22.7 92.2 23.4 162.3 23.4 232.4 21.8 L 
! 

BNDIJ 

Run R155.6 29.4 121.5 28.0 188.2 29;5 251.5 27.9 
1 IJ 24.1 24.9 88.7 22.5 154.9 25.8 220.7 26.2 

Run R 54.7 28.8 125.7 30.1 195.3 29.6 264.9 26.9 
2 L 20.7 22.5 88.4 25.4 159.9 26.1 231.0 23.4 

Run n 61.2 29.8 126.4.31.7 191.3 32.2 254.7 27.5 
3 IJ 28.2 26.0 93.4 25.9 159.9 27.6 222.9 27.5 

Run n 60.1 29.3 129.9 30.8 198.3 30.7 264.6 26.9 
4 L 26.3 23.7 

I 
95.8 25.8 165.1 26.2 232.2 24.1 

UEAN ~ 57;9 29.3 125.9 30;1 193.2 30; 5 258.9 27.3 
24.8 24.3 91.6 24.9 159.9 26.4 226.7 25.3 

BNCR 

Run R 53.2 27.5 119.1 26.2 186.1 25;1 253.6 30;1 
1 L 22.6 22.7 86.0 21.7 152.2 20.8 221.1 23.4 

Run n 55.9 28.0 126.0 28.0 196.0 29.2 265.3 28.0 
2 L 23.0 23.8 90.0 23.2 160.6 23.7 231.3 24.5 

Run n 52.5 29;9 119;7 28;9 188;1 2603 255.2 27.6 
3 L 22.2 23.3 86.1 24.4 152.4 22.2 220.1 21.0 

Run R 58.9 29.2 126.4 29.8 194.7 30;6 262.0 28.5 
4 L 26.0 23.5 91.5 23.9 158.3 25.0 227.4 24.3 

'1 55.1 2[;.6 122.8 28.2 191.2 27.8 259.0 28.5 
MEAN ~j 23.4 23.3 88.4 23.3 155.9 22.9 225.0 23.3 

TABLE (102.e) 



APPENDIX 2. EXPERIMENT (PAR'f 2):' TRIALS WITH OBSTACLES 

Subj eet No. r,1.3 

TRIAL 
BNCL -
Run, R 

1 L 
Run R 

2 'L 

,Hun R 
3 L 

Run R 
4 L 

MEAN ~ 

Step 1 step 2 Step 3 Step 4 
D Vi D IV D VI D W 

54;6 3:;';4 120;0 27.0 187.5 26.7 251.5 27.3 
24.1 26.7 86.5 23.9 154.1 23.3 218.9 20.2 
50;0 31.4 115;2 29;6 180.6 29.4 243.9 31.3 
,21.8 26.3 83.2 25.8 148.9 23.9 212.7 24.4 
57.9 31.4 124;3 29;5 191.0 29.1 255.0 25;9 
23.7 24.1 74.8 24.7 156.6 27.0 226.5 22.7 
58.7 30.2 128.3 29.0 198.6 28.3 266.8 24.8 
23.9 

53.3 
23.4 

23.8 92.1 25.0 163.7 24.7 232.2 22.3 

31.1 122.0 28;8 189.4 28;4 254; 3 27;3 
25.2 84.1 24.8 155.8 24.7 222.5 22.4 

NOTE: HEEL AND 1'OE LOCATIONS OF 
INDIVIDUAL FOOTPRINTS IN 
TRIALS WITH OBSTACLES ARE 
NOT' AVAILABLE. 

567 

Step 5 
D W 

TADIJE (102. f)I;U~rHT FOO'rPRINT CEtT'FRE-JJnm LOCATIONS IH TRIALS 
WITH OBGTACLI';S: INDIVIDUAL RUNS. (M.3) 
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APPENDIX 2. EXPERIMENT (PART 2):, TRIALS WITH OBSTACLES 

.-----------'"""""-' 
INFORLII'lTION 

SUBJECT 
IDEN'l'IFICATION 

COLUl.m PUNCHED CARD CODING 

1 Subject Number 
2 1 if !VIole 2 if Fem81e 
3 1 if 5%tile 2 if 50%tile 

. . 3 if 95%tilc ---------------r------ -------------------------------
BUNK 4 ------·---------r------ -------'--------------------.----;---
TRIAL 5,6 Trials 1-64 
IDENTIFICATION 7 Runs 1-4 

---------------r-~L2-- _~E~~~~_~=~§_~~!!2~~_~~~~_~=1 __ _ 
. ",' BIJl'iNK 10 _ ... _0-.. __________________ __________________ ~~ ___________ _ 

OBSTACLE 
IDBIITIFICATION 

11 

12 

13 
14 

1 if Top 
1 if :;~arrow 
1 if Distant 

2 if Bottom 
2 if Wide 
2 if Close 

1 if Right hand: 2 if Left hc111(l 
---------------- ------- .-------------------------------
l2!!£l:~~ ____________ ~2.:.__ _ _________________________ •. ___ _ 

FOOTPRINT 16 
IlJENTIFICATION 17 

1 if Right foot:2 if Left foot 
1 if Hoel 2 if Toe 

-----------_.--- ------- --------------------------------
BLAmC 18 . --------------- ------- -----------------------------~. ---

19-2? First Step Dist811ce 
23-26 - Width 
27-31 Second Step - Diatance 
32-35 Width 
36-40 Third Step - DistAnce 

DATA 41-44 - Width 

45-49 Fourth step Dist811ce 
50-53 Width 

54-58 Fifth step - Distance 
59-62 - Width 

63-67 Sixth Stop Distance 
68-71 - Width 

72-76 SevGnth Step- Distance 
77-80 - Width _ .. 

TriElls vl'i th obstacles required 4-cElrds per TriD.l/Sub j ect 
= 4 x 64 x 6 = 1536 c8rds. 

FIG.(129). D:\TA SHEET AIm PUI';CH:<;D CAHD CODING. 
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-
Circle m8rks the foot
print centre-line . 
location referrcd to 
in the data .• 

He cl Cl nd to e r,loa suremel1 t s 
\vcre taken at (X). 

Subject wore the same 
shoes for 811 Trials. 
(The S.:found no difficulty in 
vplking on 1/4" fine s811d in 
Court shoes with 1" heels). 

Scole: Full size.(One inch grid). 

FIG. ( 130) • FOOTP:lIllT OP 3UDJgCT 
(1'.1) 
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Circle m8rks the 
footprint centre-line 
loc8tion referred to 
in the data. 

Heel Gi1d toe l'leflSUrements 
were t81wn 8t (X). 

Subject wore the S8me 
shoes for all Trials. 

SCflle: Full size 
(One inch grid) 

FIG. (131). FOOT?lUNT OF SUBJECT 
(F.2) 

5iO 
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Circle marks the 
footprint centre-line 
location referred to 
in the Cb.ta. 

Heel and toe measurements 
were taken at (X). 

Subject wore the same 
S11088 for 0.11 Tria.ls. 

Scale: Full size. 
(One inch Grid) 

FIG. (132). Foo~rpnInT OF 
(10'.3) 
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C(ircle marlm the 
footprint centre-line 
location rcferred to 
in th3 dota. 

I 

~eel and toe meBGUre
ments were taken at (X). 

~ubject wore the same 
shoes for 811 Trials. 

SeD.le: 11lull size. 
(Onc inch grid) 

lUG. (133). l"O(1'rPHIHT OF SUB,J.WT 
(Jr. 1) 

572 
APPENDIX 2. 

EXPERIli!ENT 

\ 
\.-~ 

~\ 
//" \ 

\. 
\ 
\ 

.' . 

\. 

, \ 

\ / 



(x)~' 

Circle m8rks the 
footprint centre-line 
loea~ion referred to 
in the da.ta. 

Heel and toe measurements 
were taken at (X). 

Subject wore the seme 
shoes for all Trials. 

Se81e: Full size. 
(One inch Crid) 

FIG.(134). FOO'):PHIITT 011' SUBJECT 
(IT.2) 
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Heel and toe meRsure
ments w'ere t8ken at (X). 

Subject wore the same 
shoes for all Tricl.1s. 

SCAle: Full size. 
(Onc 'inoh grid) 
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FIG. (135). FOOTPRHl'f OT<' SU:snCT 
(LT.3) 
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