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driving an automobile is cettainly the most important to the individual,
'the sense at least that a defect in it is the greatest threat Lo his life. Bul
nwm:m the consequent importance of knowledge about the nature and
I m.EhEn_: of this skill, no more than a beginning in this direction has
a made by psycholopists, and that chiefly in the field of devising tests

il

heasure some of its infecred components® A systematic scb of concepts
needed in terms of which we can describe precisely what goes on when

T

.p._Hmn.mz:E an automobile, and such & theory, if it 15 to be uselul, must
fave practical as well as psychological validity. The following paper las

i written in the effort Lo make a systematic description of this sort,

-

When this undertaking was first proposed, the effort was made to base

]

i¢(analysis upon the more familiar concepts of present-day psychology—
attitudes, and response-sequences. i this effot, however, the writ-
4 had but small success. Very little in the way of a useful theory emetped.

: .m Qﬂm:.ﬂ:ﬂ concluded that the task of the sutomobile driver is so pre-

gominantly a perceptual task, and that the overs reactions are so relatively
ple and easily learned, that the analysis has to be carried out on a
perceptual level and with concepts more appropriate to this requirement.
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T+ Accepled for publication Auguat 1, 1937, The authars state: "This article is the
foetcome of discussions between n syehologist and a practical student of deiving.”
¥ Accident statistics are now ﬂ_m%n_q_ publicized, Cf, e, R, B Stoeckel, M. A
May, and R, 5. Kirhy, Sense and Safery on the Road, 1936, 211, 242, Orver o perind of

et year, nne driver in every twenly is invalved in an sccidenl resulting in death or

Winjury,

s Ve for ceample, ML R De Silva, Herearch in Deiving i, Mass, State College,

{See frage 579)
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,,a_uﬁ_m abstacles. The field of sale travel itself has 2 positive ‘valence,'
mote especially along its mid-line. By walences, positive or negative, we
Lewin.® 4ig tefer to the meanings of objects by virlue of which we move toward soine
From Lhis starting point it was possible to formulate a theory bettery 8 of them and away from others. The valences of objects with respect to
suited to the facts at hand. We may assume that driving is a type of loco:g “locomotion may be quite different ones from their valences with respect
mation through a ‘terrain’ or field of space. It is psychologically uaiamn_ﬂ._.u .m._n_ eating or esthetic enjoyment when' the individual is not simply pro-
to walking or running, except that driving is locomotion by means of.a. pelling himself between them. For inslance, a hot-dog wagon has a nega-
tool: that is to say, the automobile can be thought of as a tool for mor tive valence with respect to locomotion, but & positive one with respect {0
elfective locomation in the same way (hat a club is a tool for more elfec “appetite.
tive striking, The primitive function of locomotion is to move the indi ;
vidual from one point of space to another, the "destination.’ In the cours
of simple locomoation ‘obstacles’ are met with, f.e. are seen, and the loco
motion itself must be appropriately modified in order Lo avoid _:E.m.q
*Collision” with an obstacle stops locomotion and may produce bodily.
injury. Locomation is therelore guided chiefly by vision, and this puidange
is piven in terms of a 'path” within the visual field of the individual Eﬂmﬂ
that obstacles are avoided and the destination ultimately reached. These]
concepls of terrain, destintation, obstacle, collivion and path should bt
applicable to any type of locomotion, whether that of the infant leatning
to walk, the open field runner in football, or the operator af an m:nnﬂv.h
bile, It might seem more logical to apply them first to the simpler ty pesia
but nevertheless we shall attempt to work them into a theory of automobiless
driving, with the idea that a general hypothesis which would cover thes
more difficult problem would assuredly include valid principles for E.n”m
solution of the simpler ones. ek

Their alternative was, therefore, to utilize concepts like the "held' of the
: ; A : #
driver, "valences,” and the general cross-sectional method employed b

v Fig, L THE FITLn ofF SATE Thavil amp THE MINIMUM STOFPING ZONE OF &
ol Diniven 10 TRAFFIC

Tue FIELD OF SAFE TRAVEL AND THE MATURE OF STEERING .-

The visual field of the driver is a rather special sort of feld in un.,.__._,.
respects. It is selective in that the elements of the field which are pertinen
to locomaotion stand out, are attended to, while non-pertinent _..__nm._...:wm
such as ‘scenery, normally recede into the backpround. The most im-3
portant part of the terrain included in this pertinent field is the Eu.m_,.
Within the boundaries of the road lies, according to our ri.__..__.rmm_.m...mb
indefinitely bounded field which we will name the field of rale fravel, 1t con
sists, at any given moment, of the field of possible paths which the car
may take wnimpeded. Phenomenally it is a sort of tongue protruding _..n_r
ward along the road. Its boundaries are chiefly determined by olsjects
features of the terrain with a negative “valence’ in petception—in n_:.ﬁ..

(IE, in this and (he following fgures, the page is turned sround and the figure is
viewed from what is now (he right, the reader may the better be able to empathize the
tuation, since he will then have the point of view of the driver of the cac whose fizld
of safe travel 15 under discussion, )

.H.”Em.ﬂ_.wp qnmznmmiﬁmnncm:;m mm___._i_.,mm,nn_.mn_.:mwmq;..H.,:n mnEE._.
safe travel, it should be noted, is 2 spatial field but it is not fixed in
physical space, The car is moving and the field moves with the car through
8 cpace, Iis point of refetence is not the stationary objects of the environ-
nent, but the driver himself, Tt is not, however, merely a subjective ex-
netience af the driver. It exists abjectively as the actual field within which
the car can safely operate, whether or not the driver is aware of it. It
shifls and changes continually, bending and twisting with the rdad, and
also elongating or contracting, widening or narrowing, according as ob-

' Vurt Lewin, Tepalagical Pryeholopy, 1936, 1-
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turning into the side street, then the field of safe toavel will be cut off and

our driver will, it is to be hoped, stop,
b wie do not, however, have as yet a sulficiently precise menz_._..__mo? Haow

o
much contraction of the field of safe travel can occur, and what is the
relation between contraction and deceleration? The answer is given by
tnather field concept. There is within the field ofsafe travel another zone,
phenomenally less precise but behaviorally and objectively just as real,
iwhich is set by the minimum braking distance required to stop the car,
£l is the zone within which our driver could stop if he had to, and it can
Lhe supposed to be present implicitly in every driver's field, How accurately
it'accords with reality is another question. Unlike the field of safe travel,
the size of this minimum stopping zone s dependent on the speed of the
cir—and also, it may be noted, on the condition of the road-surface and
of the brakes,* The driver's awareness of how fasl he is going does not

stacles encroach upon it and limit its boundaries, As will later be evident,
ather factors may also serve to comstrict these boundaries, but for theg
present we may poiat out that its depth is limited by frontal obstacles such
as other vehicles, policemen and stop lights, and its width by ‘marginal
abstacles like curbs, ditches, soft shoulders, walls, H.ﬁnr_.i cars, Hu_n.,r__....m:muu.,_.
or "white lines.' B

It is now possible to define precisely the operation of sleering an aul
mobile, Steering, according ta this hypotberis, is a percepiually poverne
series of reactions by the deiver of snch a sort ai to keepr the car headed,

into the middle of the field of 1afe travel. Bl

THE DETERMINANTS OF ACCELERATING AND [DECELERATING, AMD TH
MIMIMUM STOPMNG ZONE s

Collisions are avoided during all kinds of locomotion by one of two
methods—changing the direction of the motion or stopping it H..n_H...E
driver of the car this means steering away, or decelerating. Having noffered
a hypothesis for the former, we have next to consider the problem of wha
factors determine the response of taking the foot off the throttle or ste

other things, of this distance within which he could stop.
Normally, the forward margin of the minimum stopping zone is well
hind the forward boundary of the field of safe travel, Speed may be
teased up lo the point where the zone nears the size of the field, and
hien this happens driving beging to feel 'dangerous.’ Tor the experi-
enced driver, the car is in a sense projected to its potential location at the
ftont of this zone. Hence, when the ficld of safe travel contracts by rea-
of an abstacle which encroaches upon it, deceleration oceurs i profor-
?_m_h ar the forward margin of the field receder toward. the minimunt 1top-
ng zone. _
‘A sudden frontal contraction or a shearing off of the field of safe teavel,

ping on lhe brake.

First, however, the question arises: What initiates and maintaing o
motion itself ? In the simplest case we may suppose that speed of loco
tion is a function of the urge within the individual toward his destination
This directed motive—'vector' if onc prefers the word—may be mc?.._n.ﬁ._.._m
represented by the experience of ‘hurry.' It is, of course, perfectly true
people frequently drive an automobile without any specific destina
Diriving 'for pleasure” may be considered, however, in common .s..:rf.. a5
play, the using of a tool ar a skill for its awn sake. I driving is locomg ch cuts it down t6 or below the minimum stopping zone, produces in the
tion with a tool—a very ingenious, elaborule, and versatile tool—it i ver a {eeling of imminent collision, sometimes approachiog panic, and
surprising that like most tools its manipulation, once acquired, may e ARSI immediate and maximum braking reaction. There is an 'emergency.’
end in itsell. Speed of locomotion in this situation becomes 7 .._na.,,,__ m_..._. more frequently, however, there occurs a gradual contraction of the
plex matter; but, limiting ourselves to the simpler case, it appears Ly field, and, as it approaches the front boundary of the zone, there follows
locomotion is maintained and augmented by a motive of the simples pradual slowing reaction of such strength as to keep the zone continually
kind to be found in all behavior—that of 'going somewhere.” er than the field.

Accelerating is then a function of this motive, To what may we, The ratio of depth-of-field to depth-of-zone which tends to be main-
decelerating? Once more, to take the simplest case and _..:mammu:__.amwm clrizap hined in given traffic conditions by a given driver is probably to a large
limits an speed as legal taboos, we may suppose that it occurs wh it B¥exicnt habitual, 1t might be designated as the field-zone ratio and thought
field of safe travel visibly contracts, and that stopping, like steerifgy e .
primarily an aveidance seaction to obstacles. In the diagram of Fig
example, if the car ahead, which is apparently Tn;._:,nm the other, is'l

u._u_nu ﬂ?mz_”" :E_.E.:ma._:_._._.".E_.___um_ﬁ.r:m_n:nam:wn:mﬂn_.._.__m__,__.a&mcun_ﬁnu_pﬂm“:_.“
tiops have heen widely publicized. See, for example, Slocckel, May, and Kirby,
i, 1936, 176, .

nsist of any estimate in miles per hour; instead, he is aware, among
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The beating of our hypothesis on the problem of high speed driving 15 not kard
lo make oul. A good road which is free from traffic offers o very much expanded
Y field of safe travel. The driver's urge toward his destination, especially if he is one
Ewho fends to maintain a fairly constant field-zone ratio, will result in high speed.
" He tends 1o feel (hat @ higher tatio between ficld and zone than is demanded by
Vaalety is wastelul of time, With inceeasing speed, however, the mintmum stopping
B zonc cxtends farther and farther down the road, Accordingly the Reld of safe travel
Be3: must at all times extend even farther down the road dn proporlion, Bven with o

of a5 an index of cautiousness, The ratio may be expected to decrease when 7
the driver is in a hurry.®

Expressions of the foregoing principle may be found in such common-=
sense rules as never driving so fast that one cannot stop within the .ﬁm:nnam“a
clear course,’ and never ‘overdriving' one's brakes or one's headlights. }8
Inattentiveness in the driver usually means that objects in the Lermain o,

inside the car which are not pertinent to locomation stand out in his % s_ ; bk i HEL .
visual ficld and that consequently his field of safe travel, il i pxists at 2l £ perfectly clear highway a limit to this extension is eventually reached, since obstacles

4 e 2 Locamne harder to see as their distance increases, the acuteness of human vision being
all, may become incorrectly bounded. The objecsive field of safe trave C hat it is. Since, at very high speeds, the driver's attention must be fixed at greater
contracts until it threatens to get below the stopping-zone, or does sq, :
without a corresponding contraction of the bebavioral field. Trequently,
it may be suppested, the remedy is not merely increased vigilance or ten
sion in the driver, but the development by learning of semi-automatic
perceptual habits and motor habits such that a sale margin s maintained 55
between stopping zone and field of safe travel.® .

When an obstacle suddenly cuts off the feld of safe travel well inside;
of the stopping zone—an ‘emergency'—an entirely new field may open up
which did nol exist an instant before. Obstacles such as the shoulder n_m_.“_ :
the road, or the curh, or even a shallow ditch which just previously had a7
minus valence may take on a positive valence and become no longer b5
stacles bul a ficld of travel, The possibilities [or the opening up of a new,
field depend on the driver's sensitivity to the pertinent field as a whole,
and upon the degree to which this field is imbued with meaning for locosa
motion, The negative valences of obstacles vary in strength, some being
more-to-be-avoided than others. The experienced and skillful driver ‘s
able to shift his field of travel with considerable Hexibility in case of and
‘emergency’ and thereby avoid a collision, In such a case the field of safe s
travel is highly relative, It might be called the field of safest travel. i b

Fig, 2. Supper REORGAMIZATION OF THE FIELn or SAFE TRAVEL TO MIET
AN EMERGENCY

* Except for emergencies, more efficient biakes an an autemohile will oot in thems
selves make driving the aulomobile any safer, Betler brakes will reduce the ahseluts
sive of the minimum stopping zone, it is true, but the driver spon learns this new zone
und, since it is his feld-zone atio which remains constant, ke allows only the same
relative margin between field and zone as before, i

* e relative importance of effoctful attention and of habit in safe driving needs
to be worked out, It seems (o be assumed, oo the basis of whal motorists say to policé
officers after accidents, that most accidents are 'caused’ by inatlention, Ience, it’ :
concluded, drivers :nn__u_ to he EE:MH_ ﬂna_::__ of their responsibility to be m:_..zE_HP 2
Such an infereice is chacacteristic of the theological psychology of Jegal thinkingd i . Vg
is more likely that drivers need o be taught safe _:__.___._ua. amaong which is the rm_u__w.._._. & These two fields which have been _u_”_u_m_ounn_ cannot of course be con-

5
attendi *m tn the field-zone ratio. ﬁnn;_._.._._ﬁ_..;u:_, safety campaigns Lend to _...Ew_wu.w_.unﬁn..ﬁ B ceived of as visible, strictly speaking, in the sense than an object with a
factor of vigilaece and to play upen the Tenr-motive ta such an exicnt that the develops T £ : : :

e oF cotiert habits iy b hamiiered. tn some drivers: Thede campaigns. (5. /md _"..meE is visible. MNor are their boundaries mrm.:ﬁ:. defined as are lines and
Sudden Dearh) may he more successful in producing attitudes af timidity thaniig, ontours, although for convenience we may diagram them as if they were.
improving the average driver's pecformance, If diivers knew bow 10 drive safely Mot ey are fields within which certain bebavior is possible, Whea they are
....T:E:EE.E;EF 7 ey ! s * $ELRRLT 0k 5 possioe, e

!

and greater distances—for he has to operate farther and facther abead in his visual
Lheld and scan the road for increasingly minimal cues—the purely sensory task of

seeing the zone and the feld correctly is moee difhicult, the strain is greater, and
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. one is literally likely to 'run into’ a skid, This description of skidding may
F st first sound implausible berause we tend to identily skidding with the
hilities, these boundaries are more or less correct and appear as transitions T obstacle into which we may skid; but an examination of Fig. 3 will show

more ot less sharp depending on the skill and experience of the driver. 3 that, EH.._.“__.”. _.:n fichl of possible paths is rnﬁ._:__nn_ on nrm.z,mu.» by actual
ohstacles, it is bounded on the left by the potential skid which would ccour

_m_. the car were swung into it Ata piven ﬂﬁm&. the feeling of losing trac-
tion with the road is projected into the terrain ahead in such a way as to
make certain paths impossible, : ’

(3) Obstacler and their "clearanee liner! 1t has already been stated that
“ghstacles limit the field of safe travel by virtue of their minus valence for

perceived as such by the driver, the secing and the doing are merged in
the same experience, Since their boundaries are set by behavioral possi-

pertinent visual field of the driver, of a correctly bounded stopping zone
for the entire repectory of speeds, roads, and surface conditions, and a
field of safe travel which is precisely moulded to the actual and potential
obstacles in the total ficld at any pgiven instant, In other words, the field
must be shaped in accordance with the objective possibilities for locomo-
tion, 1f we add that there are concurrent motor reactions which maintain 1

tions of driving an .m_.:n__scu.:_n

rygt

FacTtonrs Limimieds tHE FIELD oF Sari TiraviL

(1) Natwiral bowndarier, So far we have said that the driver’s field of
safe travel is limited and shaped by obstacles which encroach upon it, but 3
this statement is by no means complete. Limits to this field of the possible s-H88
seen paths which the car may take may be set, not only by obstacles, but'3
also by physical and physiological factors. Such limitations are, first, the?
distance at which daylight vision becomes inadequate, because of purely
optical Factors; secondly, the marging of the field lighted by headlight
thirdly, constriction of the field by fog, snow, efr.; [ourthly, the diminish
ing or even the destruction of the feld by plare from oncoming head-
lights; and, finally, such physical limits as the horizon at the top of
hill which the driver is approaching. All these factors, when they cause
diminishing of the field-zone ratio, should bring about a reaction of mn
celeration, Outside of these natural houndaries of the feld there me :
what we shall call potential obslacles, .

(2) Inflexibility ai higher 1peeds. Another fact which limits the m&m
of potential paths of the car is that it may not include sharp turns at hij
speed. The field, of course, conforms to the turns of the road m:...H.
obstacles on its edges, but it cannot conform by curving more than a cef3
tain amount for a certain speed without the occurrence of skidding, f
may conceive that the centrifugal force which produces a skid _u_unhﬂﬂ
as a kind of polential obstacle which encroaches on the concave side DT ! :
field of sale travel (Fig. 3), The ficld becomes less flexible, mare rigid on
straighter, with higlier speed, for the reason that, if one tumns too ..,rpw_m._

Free, 3, [MPLOGIBILITY OF THE FiELh @F Sarn TeRAVEL AT Hici SrEED

The ficld is bounded on the right by fixed obstacles and on the left, at this speed, by 2
i projecied feeling of the polential skid,

locomotion, The open terrain between the obstacles, if it leads ofl toward
the destination, has a plus valence. This negative valence of an obstacle,

object in question, The child learning to walk about probably learns these
lences rather readily. An object or place which is attractive to the child
induces locomotion toward it. In the course of such locomotions, the child
bumps against fixed objects in his field, such as furniture, and, as a result
of these collisions, acquires o repertory of aveidance responses to them.

These avoidances are superimposed on the general activity of logomation,
i

we could suppose, is an indicator of the consequences of collision with the.

|
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obstacles would then affect the field of safe travel more than others. For
example, a heavy bus approaching at great speed would have more cleat-
ance-lines than a model-T Ford; and a precipice would have mare clear-
arice-lines than 7 shallow ditch,

(4) Moving obstacles, We are now in a position to deal with obstacles
more fully, Two cases must be distinguished: that for stationary and that
for moving obstacles. In the former case (curbs, trees, parked cars) the
elearance lines radiate from the physical location of the obstacle and affect
. the ficld of safe travel as it impinges on this location. Figs. 1-3 have repre-

and, laking place as they do only in the immediate neighbochood of the
obstacle, they can be represented in the child's field by a negalive valence
of the obstacle and of the space immediately surrounding it. We can thus
suppose that every obstacle comes to have a sort of halo of avoidance, and
that this halo can be represented by ‘lines of clearance’ surrounding it. In B
analogy with contour lines on a map, we could draw lines of equal nega-
tive valence around an obstacle, each line as it pets closer to the obstacle
representing a greater intensity, Locomotion in a field containing obstacles
would then be a matter of moving foward the destination and at the same

i+
e

Wk

O

\l_

RSt

Fic. 5. THE FicLo oF SAFE Tnavel a7 RELATIVELY HIGH SPEED, WHELR A Zosz.m

OUSEACLT 15 PRYSICALLY WwWiTHIM THE FIELD BUT %HERD ITS PROJECTED CLEARANCE-
LiNEs DETerstide THE Forwann Manciy of THE FIELD

Fig, 4, Tig FIELD oF SAFE TRAvEL as DETEEMINGD 1Y THE fufere
CLEANRANCE-LINES OF A MovinG PEOESTRIAN : the clearance lines radiale [rom the point where the obstacle will be when
i the driver's car comes closest fo it, or in other words from the point of
potential collision. Consequently one may for example steer toward the
‘present position of a moving pedestrian (Fig. 4), since, in effect, one is
steering away from where he will be when the car reaches him. Likewise
fa car ahead going in the same direction may, at high speeds, actually be
Finside the field of sale travel without affecting it, since ifs clearance-lines
are projected far ahead in the field where it would be if it stopped (Fig.
5). In penenal, the greater the speed of a moving obstacle, the farther
ahead of it are its clearance-lines projected. Likewise, for all obstacles
moving toward the driver, whether from the front or from one side, the
geeater their speed, the more do their clearance lines encroach upon Lhe”
tfield of safe travel, Finally, the more unpredictable the movement of an

ohstacle, the more extensive are its clearance-lines. Examples would be
o

time away [rom obstacles. The resultant of these lwo tendencies, summalg
ing the motives (vectors) at each point, yiclds the path of locomotion.”

For the automabile driver these concepts can be taken over in their end
tirety. ‘The driver has learned at Jeast the essentials of locomotion when i
learned to walk, and learning to drive is mostly learning the use of th
tool, His field of safe travel is at every moment bounded and M_Ew&.,mu,
the halos of obstacles in the terrain. It is a reasonable hypothesis, moreover
that the more injurious a collision with an obstacle would be, the mo

it is avoided and the greater is the extent of its clearance-lines. Some

..?
L

"The possibility that this analysis carried further is capable of explaining ‘1o “w_ ;
abaut’ behavior is worth considering, Lewin supgests that the detour performanceg
requires & “restructuring” of the field and “insight"—an extra hypothesis which ma
not be necessary. .

H
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cars behaving 'strangely,” blind men, children (especially on bicycles), 54 bined—although the term estimate s misleading since there seems to be
and old people. A strect-car should have few and narrow clearance-lines | w conscious process of calculation involved, Here is 2 case of a highly
to the side, since its latecal movement is usually predictable and negligible, complex situation, involving relationships between two .umswnmu of maove-
ment, which would not be an easy problem to solve with pencil, paper,
and formulae: but for the skillful driver the! perceptual field-situation may
_be immediate, clear, and (let us hope) accurate. Complex ‘estimates’ of
=4 speed and Jocation are represented in the experience of the driver only
by the simple seeing of an open or a closed field of safe travel, In Fig.
-7, which represents a driver passing the car ghead in the face of an oncem-
“ing driver, there is involved a projection of three cars, with three speeds
" of mavement, to their correct positions at a future instant. Here indeed
is a very extraordinary type of perceptual 'constancy-phenomenon.'

(5) Patential obstacles. In addition to the actual obstacles which at any
moment are encroaching upon the field of travel to some degree, there
may be in the pertinent field barviers to sipht which also throw out lines
of clearance. For the trained driver, any intervening object from behind
which a moving obstacle might suddenly cut into the field of travel—a
b building, a blind comer, or even a parked car—radiates clearance lines
um__”_..ﬁ. 8}, because it has a secondary or indirect nepative valence. The
limits to the field of safe travel imposed by datkness beyond the headlight-
zone, by fog, and by curves or by the brow of a hill shead, likewise con-
stitute such barriers. Behind them there are potential obstacles. There may
or may not be actwal obstacles behind them; the objective field of safe
avel may or may not be clear; bul, since the driver can react only to his
subjective field, thie latter is properly shaped and limited by these barriers.
It must be admitted that for the average driver potential obstacles do
not have the potency of visible obstacles. Very frequently one of these
barrices to sight is not recognized, its negative valence is not perceived,
and the ficld of safe travel is incorrectly related to the objective possi-
F es for locomotion. Psychelogically this fact is not surprising, for the
existence of a potential ohstacle behind the barrier must be learned by
expericnce and its negative valence transferred to the barrier. Probably
exch new type of sight-barrier which is met necessitates a new process of
learning, More {requently, a barrier representing potential obstacles of

Fic, 6. A DRIVERL ATTEMPTIMG T0 PASS & STRERT-CAL DEFORD HRACHING A
Panknn Can

At this instant the field of sofe travel looks open, since the clearance:lines of the teolley
are projected as indicated for the moment when he will be passiog it, :

A parked car with a driver visibly sitting in it should have a wider halo};
than one without 2 driver, since the former may suddenly pull away from;
the curb. -5

It should be remarked here that the correct location of the clearance-
lines of & moving vehicle ahead demands, not only a sort of jprojection of xd

D-u il

Fic, 7. A DrIVER Passing witH InvinT 1o CUT N

An integration of three perceived speeds of movement is involved in the seeing of this
open held of sale lzavel, : ¥
e

this vehicle to Lhe proper point in its awn path, bul zlso the correct U_US_T.H.
tion of one's own car to the point of intersection of the two paths. Both
one's own and the other person’s field of safe travel are jointly _.E__.u_q._w_.“_.
An example is given in Fig. 6. In other words an ‘estimate’ of the speed
of the obstacle plus an "estimate’ of the speed of one's own car are com:Ey

The movemenl-perceptions of the three ohiects in question are subject in a very
slefking way Lo the principle of ‘constancy,” ¥When one considers the aclual stimulus-
tues for the perceived speed of the approaching car, the to-be-passed car, and finally
the driver's own car, and realizes that these speeds are perceived in relation 1o a
phenomenally stationary road, the degree of 'phenomenal regression’ away from the
slimulj and toward ‘reality’ is astounding,
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low wvalence is disregarded. Even the most cautious driver undoubtedly
drives on faith under cedtain circumstances. For example, a blind stop-
street which enters the hipliway ahead does not usually affect the field of 5
safe travel, althouph occasionally it conceals an automobile which will not ;
stop at the intersection. A green trallic-signal is interpreted as a guaraniee
that the field will remain open and that unseen cars on the crossroad will
not enter it. 1t is dovarizbly assumed that the road does not end abruptly

(6) Lepal abstacler and legal taboos. The field of sale travel 1s modified,
: not only by the varitus types of obstacles already described, but also by
perceived symbols—more specifically by signals, gestures, signs and mark-
ings. The traffic signal showing red and the trafhc policeman with, arms
- qutstretched are the most obvious examples. Arm signals and the stop-
lights of the car ahead are cues which enlarge its clearance lines or shift
_them to one side. Highway markings indicating lanes and the areas around
fire-plugs are symbolic obstacles, as are "private’” signs on driveways and
roads. Finally, "'stop”" signs at inkersections, blinkers, and a variety of high-
way signs, “slow,” “curve,” “schoal,”" "speed limit 20 m.p.h"' and the like,
" affect the field of safe travel with varying degrees of effectiveness. Too fre-
quently they are not reliable indicators of the objective possibilitics for
locomotion and, as we have suggested, become purely legal taboos, A sign
‘which is not occasionally ‘reénforced’ will in the end no longer stand for
anything, as students of the conditioned response are well aware.
. There are, accordingly, in the perlinent feld of the driver, obstacles
whose nepative valence is partially or wholly legal, This fact is illustrated
E by their preatly increased negative valence when a traffic policeman is
 present in the ficld as compared with the same field without the policeman.
Likewise, manoeuvres, which are warranted by the visible field-conditions
bt are legally tabooed, are seldom made in the visible presence of the law,
‘a5 for example passing on curves where the field of view is unrestricted,
or st a clear intersection where another road enters only from the right.
Traflic laws being absolute can agree only roughly with the actual facts of
S danperous driving, From the point of view of the driver who undertakes
‘to drive safely but also skillfully and efficiently, the ::._.mm:mzn legal re-

strictions present @ problem of COMmpromise,

=
i

Fic, 8. A BLsn Coanen CORSTITUTING A DARRIER TO VISION AND IT5 EFFECT ON
THE FIELD oF SaFd TRAVEL

At this mament the cleazance-lines of potentinl chstacles cut off the

assumed that the ahsence of warning signs by the highway means thess Tug FlELp oF TiE OTHEL DRvER

thsence of abstacles for which one should be warned, ; . - . TR et

It has been said that deiving an automobile is a highly individualistic
activity. There is no way of communicating with another driver except by
way of the horn, or by arm sipnals—neither of which 15 a mu:_nEmn:.

signs, crossing signals, and the like, Lo which the deiver supposedly learns Lo reactgise Vsociable mode of interaction. As a consequence perhaps of this w:anm_nw_ﬂ_“
ag e would to the obstacles themselves, But the highway signs vary n_..,:mmn_nqu“_..__.w T on the Hcmn_.. {he situation is one conducive to nc::unﬂ_:.{n rather than coap-
in dilferent pacts of the country, and they are wsually put up without any regard SOREERRET . oo 1itingdes, Fach driver Lends to think of his own task and to regard
for the actual prehabilities of che obstacles in question. The average driver becomes AR i
dimly aware that he must caloulate the probabilities of the road for himself ._ﬂEum_E r

much dependence on highway signs and’ consequently comes 1o perceive them: T
meeely legal obstacles lo which he musit conform, when he daes, far reasons distinet
from the necessities of locomotion. Their negative valence Js based on potential legs

The driver's field of sale travel, as he reacts to it is delimited, we now see, by
probable os well as by seen ohstacles. Equally, it is not delimited by fmprobable

:F the other drivers merely as obstacles,

dmﬂs the other hand, the driver does take into account the feld of the
other person, It is always assumed, for example, that the other driver sees
you. The clearance lines of an approaching car are projected; not as if it

consequences rathes than potential collision. S simply an inanimate moving obstacle or an incalculable agent, but
.| 1 - L
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Oceasionally, however, the obstacle itself may decide to advertise ils
dangerousness and behave in a powerful and unyielding fashion, We then
; bave the situation of mutual bluffing, Each driver nx._.:._......mm.rmm own clear-
ance lines to the utmost, maintaining speed or using the horn, and they
may persist even up o the point where thelr respective minimum stopping
eones touch, At this point we may leave them to their fate,

on the assumption that it is avoiding you as muoch s you are avoiding it
More specifically, it is assumed that the other driver's feld of sale travel
does not overlap yours, To speak of an 'assumption’ is, of course, inade- -
quate, but the behavioral fact remains, For example, when a driver soes
two cars approaching on a lwo-lane road and the rear car swings out to
T.Gm ,_.::. the intention of _n::_:r 1 _.F_.GF the .._.:__...__.:_ T.___Ta meet, .:H

Tre Can ITSELF ‘a5 & TIELD

The perceptions of the driver are organized into a number of spatial

fields, each being a sort of projection of the behaviotal opportunities, each
- being a space within which certain behaviar is possible and outside of
which it is impossible. Within the field pertinent to locomotion are the
lield of safe travel, the minimum stopping zone, and on some occasicns
the field of the approaching driver or pedestrian, When the driver pre-
pates to stop, overtake, or make a tuen, his pertinent field fucludes the
read bebind for the reason that lie must not encroach too suddenly on the
field of safe travel of a potential driver who is coming up fast from the
cfear, The rear-vision micror is the usual mediator of this rearward feld,
Finally, there is still another field which needs to be taken into account—
that of the car in which the driver is sitting. We suggested that the cac
~wis & ool whose use was locomotion, Tt is alse a sort of Geld which yields
A varety of perceptual cues and which invites and supports specific actions.
£:- The impressions constituting it are kinesthetic, tactual, and auditory, as
‘well as visual, and they interact with the impressions from the terrain to
“produce the totalily of cues on which the driving-process is based. The
Afeel’ of the car or the 'hehavior of the car are terms which indicate what
s meant by this particular field of experience.
In the first place, locomation involves a feeling of contact with the ter-
rain together with a feeling of exerting force against it. In the ‘case of the
Fdriver these feelings are relerred to the ear; the actual H_ﬂﬁhnmmma:m are
.mnnongpa. and indirect. The _m._nnr:.w of driving on an icy surface is similar
Tto the feeling of walking on ice despite the ditferent cues and different
muscular movement involved. The perception of fraction is therefore an
important feature of the driving process. Under extreme conditions, as
hen rain freezes on the road, locomation takes place predominantly by
means of kinesthetic and tactual cues from the car-ficld. The driver ‘feels
“his way' along the road, Tt is evident that he projects his actual impres-
sions into Lhe car-field and may be said to feel the road with the car in
:the same sense that one feels the ground with a walking-stick.

Fig, 9. BLUFFING AT AN [NTENSECTION K

A deiver projecting his field of safe travel on the assumption that he is o Tommidable
abslacle in the othere driver’s field.

maintaining speed despite his dubiously open field of sale travel, in E
bold manner of a dog facing a canine trespasser on home ground.

Another example is the use of the homn, by which one announces one’s
presence as an obstacle encroaching on the other person’s ficld, If thel3#8
other person behaves ws if he did net see you—if his ficld of safe travel
apparently incorrect—lhen his clearance lines encroach unduly on c_mu.ﬂ?
own field. In this situation blowing the hom simply expands one's gw
clearance lines in the other person's field, advertising that “I am a dangs
ous obstacle,” and one goes on the faith that this né._:m_.n__: of clearance
lines in the other's field will indirectly clear up one's own at present cons

stricted field, The obstacle, one trusts, will stop. 4
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* be taken when the performance of driving an automobile is thoroughly
understood. Programs of testing and experimenting are necessary, but "
useful only if they have some theory to go on. Discussion of the problem sl
should be disinterested rather than merely admonitory, should adopt the .
driver's point of view rather than the safety engineer's, should start from
normal rather than abnormal driving, snd should emphasize what the
driver ought to do rather than what he ought not to do.

If driving is to be taught successfully—and there are already courses .
in a number of adult education and public school systems—it must be :

‘taught in terms which the driver will recognize. The concepts employed

- must refer to operations which the driver understands. 1f teaching is to

“be more than merely the memorizing of the local legal restrictions, the
‘tauses’ of accidents as listed in statistical tables, a list of 'bad deiving' prac-
lices, and a series of assorted 'don'ts,’ then a systematic theory of driving
is needed which can be verified by observation and experimentation. The
theary which has been described is an effort in this direction.

" Safe and eflicient driving is a matter of living up to the psychological
“laws of locomotion in a spatial field, The driver's field of safe travel and his
; i minimum stopping zone must accord with the objective possibilities, and a .

are éspecially intimately merged. The impression and the action imply ong3 Wiratio greater than unity must be maintained between them. This is the .
another, In common with other toals, it has a set of potentialities—a cert ¥ basic principle. High speed, slippery roads, night driving, sharp curves,
repertory of performances which the skillful driver knows and utilizes heavy traflic, and the like are ‘dangerous,” when they are, because they
fully and of which even the lyro is forced to take some account. A high lower the field-zane ratio. Hidden obstacles are dangerois, when they are,
degree of driving skill demands 4 complete sensitivity to and control ovet because they tend to put the driver's field of sale travel out of corre-
this field. If this demand is fulfilled, the car lends to become, like any spondence with reality. The various 'bad driving practices' are bad, when

properly used tool, simply a sort of physical extension of the driver's bady. they are, for a reason and not simply because the traffic cop says so. The
teason lies in the psychological principles; the 'rules of the road’ follow

from these principles and it is the principles, not the rules, which need
to be taught,

The skillful driver recognizes the valences of obstacles quickly and

automatically and projects their clearance-lines correctly. He knows the

boundary line of a potential skid on the curve ahead in precise relation

In the second place locomotion involves a constant orientation with
respect to the path, The car, as we have already suggested, is kept pointed
into the middle of the field of safe travel; the two are kept in alignment,
The car is, therefore, something which can be oriented, pointed ar aligned,
and this characteristic depends on those sensory cues which go to mitke
up the car-field, During a skid the car becomes disoriented with respect
to its path. If the driver, however, maintains bir swen orientation to it and :
if the skid is only a moderate one, he can correct the car's orientation by
simply steering into the middle of the field of safe travel.’ But if the skid ;
turns the car completely around or if the driver is unskilled, his own per-
sonal orientation to the path may be lost. The car is then "out of control,’
primarily because the driver is disoriented.

In the third place, loconotion invelves the maintenance of an upright
position. The tilt of the car on 2 high-crowned road and the corresponding
pull of the wheel, the centrifugal force and the sway oo a sharp curve, all;
cantribute to the driver's sense of his car and the feeling of its stability 3

ot lack of it. :
Enough has been said Lo indicate the nature of the car field, This feld

which the driver inhabits is one in which the impression and the action

APPLICATION
The situation which faces highway-safely officials in dealing with a _E_un.xw
lic who insist on killing themselves at an ever-increasing rate is similar toss
that of a bewildered parent dealing with a bad child. Despite past Failure

the only thing the parent knows to do is to admonish him oftencr and i o B i
spank him harder. A wiser procedure would be first to try to understand S o his speed, the road surface, and the characteristics of his car. A sudden
Lt shift of the events in his field will lead lo an immediate rearganization of tar

what is going on in the child’s head. Frequently the child does not wantZ8 . . i ; : ;
to mishehave, and most assuredly the driver does not want to kill himself m”._n field-relations and not to a disintegration of _“.rn:._. in panic, He cal-
Intelligent measures toward educating the public to deive safely can onlyd ..._ﬂE the other driver's ficld of travel with sagacity and never allows it
: = to overlap his own, Finally, he does all these things because he has learned

A 5 b is frightened i i i
* Note that our definition of steering obvintes lhe necessity of any ‘rule”far gelting to:do them, not because he is frightened into a continual state of strained |

out of a skid. g

attention,




