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Dr Raymond Dodge, chairman of the D1v1s1on of Psychology, 
National Research Council, then presented a paper 

THE HUMAN FACTOR IN HIGHWAY REGULATION AND 
SAFETY 

By RAYMOND DoooE, Chairman, Dimsion of Anthropology and 
Psychology, Natwnal Research Council 

Problems of the maximum usefulness and the maximum safety of 
highways are of two mam var1et1es One variety, of necessity the 
first and one most commonly considered, concerns the speed, direction, 
frequency, and weight of traffic and the reactions of the road. The 
other concerns the human factor, human perceptions and reactions, 
human attent10n, frailties and confusion The first variety of prob­
lems 1s physical The second 1s mental or psychological 

Notw1thstandmg some exceedmgly valuable special 1Dvest1gat1ons, 
especially by Mr Eno and the Eno Foundation, as far as I am aware, 
no systematic explorat10n of the human factor ID traffic has ever been 
undertaken For obvious reasons 1t 1s more difficult than the physical 
factor With 1Dcreasmg congest10n of traffic 1t 1s certa1Dly not less 
important Many otherwise useful schemes have suffered from a lack 
of 1ns1ght 1Dto the mental processes which they 1Dvolve At the beglD­
nmg I wish to d1scla1m any special wisdom ID the matter of the 
psychology of the highway It needs careful analysis and expert, 
thoroughgo1Dg, experimental 1Dvest1gat1on It 1s my present purpose 
merely to emphasize the importance of studymg the human factor and 
to illustrate my po1Dts by fragments of problems that have appeared 
to me ID casual observat10n Mental problems of the highway seem 
to me to 1Dclude the follow1Dg classes· 

1 The nature and placement of signs 
2 The nature and time of signals 
3 The visual hm1tat1ons of drivers and pedestrians 
4 L1m1tat1ons of attention and sources of confusion of drivers and 

pedestrians 
5 Mm1mum reaction times consistent with safety React10n time 

and physical momentum bear direct relat10n to the permissible speeds 
6. The development of standard tests and the correlation of tests 

with the var10us sorts of hcenses to operate at d1ff erent speeds and ID 

d1ff erent locahties 
7 Education for safety 
If I may be permitted to call attention to some specific cases of 

1Dadequac1es that have come to my attention, I can perhaps Illustrate 
f<Ome of these po1Dts better by concrete 1Dstances than by generaht1es 
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1 Concerning Signs. 

In front of the offices of the National Research Council there stands 
a sign with "SLO" on the top hne and "SCHOOL" on the bottom hne 
I do not know the theory under which that "SW" was designed 
There 18 an obvious effort to dodge the adJective slow, and an equally 
obvious belief that words are read letter by letter, that a strange word 
of three letters 1s more quickly read and grasped than a f amihar word 
of four letters With the grammatical issue I shall not quarrel, 
although slow as an abbreviation for "slow down" or "slow up" would 
be reasonably good English. The real obJections to "SLO" come from 
the known facts m the psychology of reading It has been thoroughly 
demonstrated that adults do not read f am1har words letter by letter 
but by f am1liar letter groups Any combmation of letters may become 
fam1har m time New combmations are read and understood rela­
tively slowly When I first saw that strange sign 1t took me many 
times the effort and time to understand and mterpret 1t that would 
have been sufficient for "slow" For the average stranger m Wash­
mgton to whom that sign should especially appeal the fam1har group 
of letters-slow-would be read and understood m a fraction of 
the time that was necessary for the interestmg and mgeruous con­
figuration. ThlS 1s a trival case. There 1s, however, a very real and 
important problem with respect to the ideal construction of a traffic 
sign. How many words will be read m the available time by a passmg 
autoist? What should be the mimmum size of letters? Where should 
signs be placed so that they will get the best attention of drivers or 
pedestrians? Urufonmty m structure, placement, color, and content 
1s a real desideratum There 1s already available a body of prac­
tical experience and a considerable body of scientific mformat1on 
which would only need to be adapted to highway use and experi-
mentally verified · 

Another case that fell under my notice was the effort to mcrease 
Vl8lb1hty of the trolley posts on Connecticut A venue by pamtmg long 
white bands on them By an unfortunate accident these bands began 
several feet above the ground The optical usefulness of the white 
bands would have been enormously mcreased 1f they had run to the 
ground Then the position of the posts m Imes of perspective would 
have much more clearly defined their spatial position More funda­
mentally, which 1s better, wlute posts or alternatmg bands of black 
and white? 

Agam I have noted the relative lack of v1s1bihty m the growmg dusk 
of traffic policemen in their. dark umforms with dark gloves. The 
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addition of a diagonal white sash and hght gloves would enormously 
mcrease their usefulness to pedestrians and their visibility to drivers 

S. The Nature and Time of Signals. 

As far as I can learn Washington has at least tentatively adopted 
hand and arm signals considerably ahead of the country at large It 
is, however, conspicuous that these signals have no definite time rela­
tion to the movements they mdicate They are sometimes short and 
sometimes long, sometimes early and sometimes late. It seems par­
ticularly unfortunate that at a time when both hands of the dnver, 
might be needed for the operation of his steenng device and emergency 
brake he is supposed to be usmg one of those hands for s1gnalmg a 
stop Some one of these processes 1s hkely to be poorly executed The 
continuous mdicat1on of a driver's mtent1ons begmnmg at least five 
seconds before a movement 1s executed and contmumg until a move­
ment 1s completed would be a great advantage It 1s mechamcally 
entirely possible without mterruptmg the driver's control of the ma­
chine, 1f we settle the principle Similar md1cations by pedestrains, at 
least in crowded places, would be a great help to the drivers and 
should be enforceable It 1s often qmte impossible for a driver to 
determme when a pedestrian 1s gomg to start a movement across the 
street, when he is gomg to retreat, or what direction he 1s gomg to 
take next. A simple scheme for the most desirable time of onset and 
the duration of signals can be worked out by any psychologist who 
will familiarize himself with the traffic s1tuat1on, and who knows the 
limitations of attention and reaction time. 

S Visual Limitations 

Perhaps the most obvious psychological service would be rendered 
m connection with the hmitat1ons of attent10n and the extent of clear 
VlSion In the present regulations of traffic the active concern of both 
driver and pedestrian never covers less than forty-five degrees of 
VIsual angle and may reach an angle of two hundred degrees and 
over The upper range 1s humanly 1mposs1ble without movmg the 
head from side to side. This always mvolves the mterrupt1on of v1s1on 
m some part of the field of active concern One of the greatest dangers 
in crossing the street comes from vehicles that suddenly emerge un­
seen and unheralded from a side street Means for decreasmg the 
visual angle of active concern should be carefully scrutm1zed and 
adopted wherever possible The proh1b1tion of all left-hand turns 
IS an expedient for which a splendid brief might be prepared An­
other brief might be prepared for the use of all parallel streets as 

L -
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one-way traffic streets. Safety, maximum speed, maxunum parking 
faciht1es, and saving of time with consequent rehef of congestion and 
the convenience of foot traffic are all involved m one-way streets. 
Similar advantages are obtamed by dividmg wide streets by zones 
of safety wherever practicable 

On the grounds of the visual angle of active concern there 1s a shght 
but real d1ff erence between d1ff erent sides of the street for pedestrians 
It can be demonstrated that the left-hand sidewalk 1s safer It 18 well­
known that the left-hand side of the street should be used by 
pedestrians when there 1s no sidewalk. 

As a matter of safety there are grave doubts as to whether the 
present regulations that hm1t pedestrians to a narrow street crosemg 
at exact intersections of streets 1s the best practicable solut10n It 
may be more convement for drivers but the exact mtersect10n of 
streets 1s certamly most dangerous for pedestrians Behmd wa1tmg 
cars is safer than m front of them Twenty feet from a cross street 
would dim1msh the probab1hty of being surprised by turnmg cars 

4 Sources of Confusion 

Much has been done to d1mm1sh the sources of confusion, such as 
the mtroduct1on of signals and the establishment of zones or islands 
of safety where pedestrians can take their problems m smaller doses 
But, 1f I am correctly mformed, any systematic analysis of confusion 
of pedestrians or drivers has yet to be made It would mvolve the 
practical hm1ts of attention and the facts of human var1ab1hty The 
sudden appearance of an unheralded vehicle commg around the corner, 
the convergence of vehicles on the pedestnan and even the blatant 
automobile horns themselves are worth cons1dermg as sources of con­
fusion In this connection one may note agam the advantages that 
would be denved from one-way traffic Confusion would be d1mm-
1shed by un1form1ty of traffic rules and signals, by trammg m time 
and space estimation, by better hghtmg of cars, and a better system 
of street hghtmg Most street hghtmg mvolves decrease of the visual 
acmty by peripheral glare. 

5 Minimum Reaction Times 

Aside from the purely mechamcal conditions of stoppmg and turn­
mg the next most important factor m safety 1s the reaction time ar 
personal equation, the time that elapses before the driver or pedestrian 
can start a movement that 1s required by a sudden emergency Slow 
and uncertam or wavermg reactions are undoubtedly the occasion 
of many accidents Long reaction time 1s partly due to natural ten-
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denc1es of drivers and pedestrians-the so-called personal equation 
It is also due ID part to lack of practice and traIDmg ID appropriate 
reactions Both of these factors could be made matters of test 

6 Standardized Tests 

An even more conspicuously opportune field for psychological co­
operation ID solvmg the problems of safety and efficiency on the high­
way is the matter of constructIDg and evaluatIDg a series of stand­
ardized tests for drivers It 1s possible that there ought to be tests 
for pedestrians as well, with dIStIDgmshmg marks for IDcompetents 
It would be some help 1f the drivers could know that the man tryIDg 
to cross the street was partially paralyzed, was part1ally bhnd or 
deaf, had a wooden leg, or some other d1sab1hty which made 1t difficult 
to take care of what he had left As 1t 1s now youth and old age are 
the only clearly marked IDcompetents 

It 1s notorious that tests of drivers ID one commumty are entirely 
different from tests ID other commumt1es Licenses from d1ff erent 
localities are qmte IDcomparable ID value Standard tests would be 
a real help But standard1zat1on of tests 1s not the only service that 
can be rendered It 1s entirely thIDkable that tests should vary for 
the sorts of tasks which the drivers are called upon to perform 
That 1s to say, tests for drivers of hght pleasure vehicles might 
conceivably be very d1ff erent from tests for drivers of fa.st ambulances, 
or fire appliances, and they ID turn might be qmte d1ff erent from 
tests for drivers of heavy motor trucks High-powered fast machIDes 
obviously should not be entrusted to poor or relatively untraIDed 
drivers A specific form of test for various types of machIDes 1s good 
common sense and good science. In add1t1on to tests for mechamcal 
expertness 1t 1s probable that tests for drivers of motor vehicles should 
be supplemented by tests of knowledge of standardized traffic regula­
tions and automobile lim1tations, and possibly by some check on 
moral tendencies and regard for common interests. The preparat10n 
and standard1zat1on of a series of tests for drivers would be a task of 
no small magmtude and of conspicuous importance Forfe1tmg a 
license for misconduct on the road should be a national affair, not a 
merely local one. Dr1vIDg after license 1s withdrawn should be a 
serious offense 

7 Education for Safety 

In addition to all of these poBBible services of psychology ID the 
regulation of the highway there is undoubtedly need of the service 
of expert educationists The pedestrian must be traIDed as well as 
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the driver of motor vehicles and the proper place for that trammg 
1s m the school It seems reasonable to suppose that one of the im­
portant school f unct1ons ID fitt1Dg the child for his environment is 
the abihty to take care of himself on the highway. This task 
obVIously can be undertaken only when the regulation of the high­
ways has reached a po1Dt where 1t 1s uniform ID all the states and 
umformity should only be aimed at when we are sure that from the 
standpoint of space and time as well as from the standpo1Dt of the 
human mind the proposed regulations have been thoroughly scrutin­
ized and revised Newspaper and moVIe campaigns by cartoons, 
advice, and stories should be continuous, not limited to one week a 
year 

STATEMENTS FROM REPRESENTATIVES OF CONSTITUENT 
ORGANIZATIONS 

Prof W. A Slater, representing the U. S Bureau of Standards: 
The Bureau of Standards 1s aruaous to be of service to the AdVISory 
Board on Highway Research and to the work of build1Dg adequate 
highways. It may be of 1Dterest to mention some of the current and 
completed work which has to do with the subjects under discussion 
today The first, which needs only to be mentioned because you 
will hear more of 1t from Mr James this evening, is the subject of 
automotive engineer1Dg 

An experimental mvestigation of power losses ID automobile tires 
is being made It was found for example, that more mechanical 
energy was absorbed ID fibre tires than m cord tires Technical 
Paper No. 213, of the Bureau of Standards, gives some results of 
the 1Dvest1gation. Endurance tests of tires are now in progress, day 
and night, ID which comparative data for tires of d1ff erent types are 
being obta1Ded Specifications for automobile tires, both pneumatic 
and solid, have been prepared at the Bureau of Standards These 
specifications have been adopted by the Federal Specifications Board 
for the purchase of government matenals and have been pubhshed 
as Circular No 115 of the Bureau of Standards 

The subject of bitum1Dous coat1Dge emtable for reta1Ding-walle, 
bridges, etc , has received some study and the Bureau of Standards 
has on hand unpubhehed data which should have value ID the selec­
tion of a coating which requires sufficient elasticity to span cracks 
of pre-determ1Ded width and retain sufficient sohdity so as not to 
run during warm weather 

Soil pressures have been studied by the Bureau of Standards and 
a report was made which was pubhehed in the Proceedings of the 




