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In—icne{ 1973, we completed an éxtensive gnalysis of bicycle:

=
- - =

. éét?rﬁ;ehicie accidents in Santa 33:5353,,§aiifornia{§‘ Principal
‘ 0 nEE x : . )

-

-

the analysis was the developrent of programs of study

- i

purpése Of

.- and implerent@tfon-aimed at substantially reducing the number of .
. ’ - . { b

such accidents.

. - *

2 - L . - . . , -
- : 4 cajor finding of’'that analysis was “the disproportionate
- - - i . .
auzber 'of accidents in which children were the victizs. Accounting
’ & = .. .
- for only about 8 percent of the observed bicycle traffic, cyclists
i ° . . . . . N b

.ip the under-13 age group were victizs ig.a§7§§ 30 percent of the

=

L accidents:

=

= = £ .
= o, - ®,
- = s 2 - =
. s = R . -

"y

B = - = - = -y

Because of that ffﬁéiﬁg we strongly recof=ended an additional
. . N - _

reséarch effort.’ Its purpose would be to test the hypothesis that,

r a minizum age be established for c?ciistséﬁsiagf}ablic roadways. :

* -

It was assuked that bePow sozme minimur age children were inmcapable .

- %

- < 7 of performing In traffic with an accgg;a&ie-&egreé ﬁf’iffffgé? ® ., B
5 ' ’

’ . Further, "the{r inggpacity was hypothesized to result from a defi-

> - 7 - ) % - - - <
ciency in cpgnitive development and was not, therefore, ageaas;e to

‘ . change through intensified or expandéd .programs of safety education. Cn

» . g . . . T -t
{ . - . Y ] , o .
- i% <, . _ The present study derives from that recommendation which was -

. subgequently aécepteé and supported by the Office of Traffic Safety,

- =

State of Califorpid,-and by the City of Santa Barbara. . .
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Dc: . ABSTRACT. - FA -
B 7 - - - -
Y T L “ - . 3 ¢
T Anm analysis of cognitive éevelopaent*as ir ®lates to the
o (‘ child cyclist's capacity for co:prehenéing the traffic environ— -
., - ment is reported. - Information bearing on the role of segnitive .-
* development emphasizes experimentally derived data that seem to -
N . show chiildren as severely ligitéd in, terms of their ‘cabacity to ) -
understand truly the traffic environment, its rules, and hazards, .
- - Statistical datz are included that demonstrate a éisprogertimte R
- - risk of accident involyement attending the younger cyclists.
* is concluded that fhe é:ognitive deficiencies agsociated with the )
- . Incoopletely &Qelopad child are serious enmough to justify a mini- _ .- .
e mm age of 13 years for cyclisgs using "public roadways, amd note
- is made that excellent authgrity exists for an even higher age.
Izposition of a minimum age requirement is seen as' the most effec~
tive way of iz—ediately and sig:aificas:iy re&ucﬁg the number of
] young cyclists %i1led and injured. Resylts of a survey of 1,373
DN - parents Of 2,764 children, ages 5 to 13, in which the parents Taw -
. se}.ecteé an average minirmus age of about 11 years are. alsd re- ’
- ported; the results are iate:?reteé as a peasure of gcoé to en—
. thusTas tic parental support of the minizm age idea.
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o 1. .INTRODUCTION . Whatever their ’age,. whatever ‘their use of
-, ) . . . 7 - .. - - . * . K _ , .
. [ . . H .

K the roadways,.the young throughout the world have, cqmpilea a-re~

. ) . ) - o - . . X L .
) ~“markably poor record of traffic gafety, ’ : £

-
3 E , + 3 ’ . - . - . .
t‘ ’ ’ - . * . -

! L The ység&gedes?rié"“ t}'e young' cyclist,’ the young moped, Bper- - o
* ator ’: thfyoﬁng car d%’“’ef"""all} ha}é demonstrated § singular inaf:if;_'-
Ait;, to participate saf.eiy in ‘t!‘e‘ mﬁc{erg t;'gaffic eivﬁjom:;ent:v View- B
’fé ec'i" in this corite?cc, the young bxicyclié.t is at one point alogg'—a - ‘ -
o pgob‘i?m ‘contin‘uE ranging frO&‘v»Fhe:child pedestrian at ore e:it'_remAe' i 7

‘ , ' . - : T : - . )

«

s

LI £ o’

. . N L
. Fo the -teenage driver on the other. . ~

: .o : :
e > St AR . .=‘K\’

F

. . Although the Teasons for t&qé}\; poor performance may in some , .

-

= *

7 . . ¥ e )
instances be known only #m a fragmentary fashion, it 1§ rfeﬁtbe-

. -z . < i
= =

£ H -
. . * less possible to state in a genefal way that along that contipuum .

> ¥ the reasons ;graduélly shade from inability and* d%velopmer;tal'im-'
. . . H ¥ ~ - ¥

.. ' -  maturity in the very young into ine::-:per‘i.ént;e and willingness (and . .

i

~ \evén o.vert;desire)r to take' risks at about, the ag® of adolescence:
. - - - - LT, e ? . .
e through the teen years. ; - - - xf; L. ‘ bt

.- . N . . R . .
: ES . . . -
N k) - - - £ F
i; . * *

- 1 f;

2. « THEYOUNG DRIVER .

c% ,}Be?:ause at this, point we are consider- 7 I

. "ing the general txzaffic record of. yduhg. ‘raadpse{s and bec‘,aﬁse of =+ = )

.z < - . -

RS * ’ . ; . iy y .
- thé broader perspective it affords for later discussion, it is . T .
. . : § . L to ) .
<~ useful to establish in a brigf manner the record of teenage-drivers.
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B . .

- ) . This becauée_the youngidriver still bears some of the dévelopmental ﬁx‘r- .

- N N b4

. - incompleteness that is known‘ﬁo predominate at thke—younger ages,

s -

together with an added dlmenslon reiated to his willingness,to take .

L - - -

v

-t

risks. And although the young- driver s vehlcle has an increased

"
e

-, .

potent%al for violence, the, young mogorlst and’ )oung bicycllst T . 0y

2 - . b 1 - *

- " sghare similar responsibilitiea and shorscomiﬁgé. They must both

M

function in the same trazfip system and must interpret and

- L s - y
- 'Qtand the same rules of the road. Tney both lack experience and .o -
* 3

- = - - - 4
. B - - = EH

X
{; ) _they both have poor traffic records. ihe “fact is, that for some -~ .

. T * . s - 3
i - - = . .

reasons that are probably the same and for others “that are undoubt-=- -

~ : - - - B - : -
H B —~ - <

edly d;ffered?§ neitker has managediio cope very well in traffic.

There is an additfonal similarity in ghaticonsideragion>has ) -

*+ - N = ~
- = - =
= =

- .
* *

. o _
= been- given to increasing the minimum age for ‘a.driver's licemse.in .
. : ~ : .

L : response to tne fact that in ;he 15 to ZL-year age group, traffic 7

- . accidents lead all other causes of death.

. - .

"

.
- ¥ = = * . *

In Caiifornia, one ‘of evegy,§3-érivers is & teenager, about.

909 OOG of them in all. The drivers under 20 haveithe highest _ .
T e - _ < et ‘ = ,

‘ TactidéRe rates, a&gzi‘zgé ferevery 1534 Zrivers. As shown in

. T~ . Eig:-l, this rate decreases renarkaaiy with 1ncreasing age, partx— N,

= >

cularly at age 20 when it drops to'Sg per AQGG. Y - o

£ - =
- B bt
- -
. e . . . R N .. -
_ P = - s

= - == ¥ ® _ _{
. - Teenage,drivers average twice the nuwber of accideﬁts attri-*

= = -
. ﬂi ; = - z
> o

" . * buted to adults; and becausﬁateenagers drive only about half as

W)

. many m%lesifgeir ratedof acciéents per mile is four times that of = ,
. - o . =
e . N . F
adults, Male teenapers have about twice the nurber. of accidents - .
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.females do, but drive twice.as many miles. The high teenage acci-
- - : . -

. dent rate 55 not caused by a few very poor drivers: only 15 per-

cent of the males and §4‘9efﬁent of the females ges through the

s L *first 4 years of Eriving with neither accidents nor convictions. .

~ . B
L

to. ) (Conviction rates, comparec with adulcs, are even nzgher .than the

-"( e .

.- accident rates., f And a1casuga the teeﬁage driver learns a good

deal during the first_ & years of driving, eviéeacefsno s little

¥

. ‘%? improvement in actident rates until age 20. That is, thetigh ¢

. = ES = .

e - ‘ rage fs not the result of an excessively high rate in the first. s
= ) T g ‘0 .
yeaf’o; Gt:v&agrfoiioweé b¥ 2 significant decrease’ izmediztely

N thereafter. . ~

A . 3 R
H ~ % 2 = £
‘ Some national figures“: 1In 1966, 5.2 percent of about 96 mil-

lion driver licenses were held by drivers under 20 years of age;

-

. -
° i , they accounted for almost 10 percent of the accidents. XNoting that

the high accident rate among voung drigers is an international
. : - 3 Iy N
: , phenomenon, one source” reporys that guen uien r..tariste are mateh-
s . . £ -
. %

-
A p ARSYIIEY: 2 L% et 13 e mree D T gyt ity FoAbiEa £ j‘ﬁ;‘ Qt‘}"
€4 qeeorditij. v GINYIRND SXLSTLgNgE I 2riving naliia Ine §§':f 7 rafe

L3

*

In short: {wHen his senses, coordination, and general physical
&

-, « - @bilities are at their keenest, our voung driver is at his worst. -
- E: -

* - -
* . = - £

N 3. THE YOUNG BICYCLIST'. .An anal
. . .

e . .. - . Y. . & ., . .
i - accidents in Santa Zarbara, Caizfc?nza disclosed that children in

'
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.
x

sis of bi yiie-ﬁc:or venzcle
]

3

Y

the under-13 age group acceunted for about 3$ percent of tﬁg acci—

N -, -
. . R

=, dent victims. The same analysis included a ;{aéy of the traffic -
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to estimat@:hat as obserged cn Santa Sér’sar st:’eets the under-}.3

3 * -

age group éé.s:arp a:x}.:j aboer 8 gerceg;t:«o& he bﬁcycle ttaffic,. In

any case, it is. abu—xda—x:.l*?‘tl,_\) thac -{:}re under-l?i age groép is

involved in a sigmit zsantfgv"‘%proporsioﬁats: nun J;er of bitycle

! R
, — ,uéé S :
.accidents. The comparison of total zn;arxes ané,xst‘aif accidents,
e 3 -, i\? '. . . -
x . s . - — . s T
by age group, is shown in Fij., 2. - . . .
= - Lt B3 .
[4 . N . i . ) 4
L ‘( ipf 3 =

.as zmight be thought.

Regarding these ’statisvics and others to follow, it would be-

-

T R sl B R . .
"ei}. to note thak Qé: 4, ds well as other source materials, show
A ~ =
that “oangef children-do not ride bicycles nearly as extensively
- i

for trafxgyortation'to to any great extent. A care-

-

ful survey s’f the nsz::bez of eiez:zgs.'car‘j school children who rode
£ = - N : - :

bigycles to SE:?OOE showed by-actual count a total of 375 bicycles

s

H . ; .
4,905 :’i;at is, about 7-1/2 ’percenﬁﬁﬁ;ﬁ

e;é -
%

- - = .
t

. That éicgc}. usage ih ggnefal and .among the young in particu-
4 . - e ~ - B B

- « - -’ - b - -
lar is not as great, as sometimes assumed is- borne out by figures

=

-

s 13

£or Stevenage,® England, which has- a highly developed systelm of spe-
. .. * [ N

- - ~
cial bikeways, complete with underpaSses at all intetsections and

~ * P
. T =

separated in all respects from roadways.” Usage rates, there for\
= Y e - x %

-— - - s

. - [ T

. " ] 5 -
elementary school children -ere about- the same as we reported for
. - X . }H . -

Santa Barbara and the oversll bicycle usage rate is.

o
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- Figure Z. Comparison.of tota} injuries and total accidents, by
’ ‘age group: Santa Barvara, Calif.,; 1970 through 1972Z.
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also reports that gur?csefaift;a@spértatisa is not the major afti-
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.that tsg‘acczdea{ rate a=ong childre

Fd £ FET dmesmTesnt R
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b creased availability of cars throughout Europe. Another resparcher
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their bicycles for ‘yiag,
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2 ig probably much greater than
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.o A& ca*n §‘gg.;o;3i of accidents by agesbased on the.same 247
. - £
Santa Barbara accidents is 'shown in Ffg. 4. In the age range 4-
s =f = s . L4 = =
£
1 through 15 years, the group 4 through 9 accounts for about 25 per-
» — -
. cent of all these accidents; 30 2&: ent of the total is reached be-
. fore age 12. - Undoubtedly, the ificreased involverent with increased
- - ~ g‘;,‘
age ‘réflects a greager exposure for the older ‘: Idren.
. - Im :ae gg:i’ré§§§;§§ in Ref. &, it was shown that in general
. the bicyclist was at.fault in abour 70 gercggggﬁf the accidents
., studied. .Ordinarily, blame was placed #s=the ;éfgiz of a violatic
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of a basic traffic law
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accident.” For the group

-

. .t 2
- = g
. . AR }’;
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* 13 -
. . . . ot X

which gig&reé directly and caasaiiy in the

fgﬁ;né under, the bicvclist;was consjdered
- = . - 3

- —y

- - . hd L] N
at fault in a high of 100 percent of the cases to a low of 36 per-

H .

cent at age 14. Seven

¥

of the remaining 30 ages are seen to’?é at

s
AR

{, s
fault in at least 60 percent of the accidents. This.distribution-

¢ -

,is shown in Fig. 5.

In suczary:
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. 1 15,
73&" -

: - # F x =
o 477 accident

W
.

- . percent
. of the cases

2 selow

i
<

. -
and‘under were involved in 51 percent of the

S

L

were vicrizms, those

at fault in 61 percent of the cases.

x

accounted for 140 accidents or 57 per< ~

rchey were at_ fault in 68 §e:ce§{f;f
i DA -
s .

N

15 were involved in 107 accidents, 43

P

of the total; they'were ar $ault in 47 percent’

~ Soze accident data for the

: n 1 .
Table 1 vwhere injuries and fatalities are sa%&iétré by age groups
for the years of 1971 and 1972. 1In both.years the disproportionate

involvenment of the younger cyclists iz
N i

%
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angng bicyclists.for the years 1971
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seen, .Fatalities

and 1972 are plorted in Figs.
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. . /- , Fatal . Injured Total Injttties/
! - B - -
““Bicyclists' Age [1971% F 1972 | - 1971 3972 1971 | f972°
’ o & 13 l 201 | T 152 102 | 155
F e H ’ - ] . . *
T, 59 23 |* 23 | 2,165 | 2,324 2,188 | 2,347
“:" 10-14 132 ] 3 2,054 | 4,286 | 3,086 | 4,338
L - 15-19 | 18 22. 1,916 | 2,387 | 1,934 [72,409
Y 20-24 9 | 2y 599, 731 608 733 -
C . 2534 1 10,. 290 43 | 291 44b
. { T, . Tt .,
35-44 - 2 -1 1 - 88 | - 123 90 124
' ’
~ 45-54 { 1 2. | . 5% - 112 60 114
= ' B55-64 3 3 52 59 . 55° 62
) Over 65 4 -9 17 56 | 68 | e0 | 717 -
Not Stated > 1 1 98. |- 147 | 99 168
N - = .
= - - B — [
N Totgl 95 128 8,478 110,843 8,573 {10,971
s 4 i " . - % - -
Note: There are minor discrdpancies*between these figures and those
7 3 . reported above due, apparently, to some delay in reporting or
S ) -gome procedural change.
= . 4 ’ o~ ! !
- . oo . - .
Table 1. Bf;cycia fatalities and injuries by age group, California,
. - 1971 and 1972 (Refs. 7, 8). N -
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3btained from the statistical section of the Balifornia Highway -
Patrol in Sacramento bicycliBts under 15 years of age suff%red
60. 9 percent of aZZ bwyclzst “atahfnes in 1:?72 and 61,2 percent

) tn-la7u. . 1f ugage data were available so that g true accident

rate could at leass be estimated it is Iikely,that these figures

- . - : T
would be seen to represent a gross understatement of the special

— — -

A risks attending the child and bicycling. : .

hd - N =
:

*

The figures shown above for California‘also nold——only more

so—on a national scale. In 197I for example, ?3 percent of all

- »

- bicycle-;eLated traffic deaths and in{g;ies were suffered by bi-

cyclists 14 and” under.9 This figure has actuglly decreased from

87 percent in 1961, ngflecting an increase in the number of older

cyclists rather than any improvemént of the record among younger

Hk ;
children. - s

A Swedish study of trafff29222i322§; involv1ng chiidren{c

» reports that during the period 1956-1961 an average of:123 chil-
dren under 15 were killed annually; an average of 391 were seri-
= ously injured. These data, obtained from gn analysis of }4;637

,police~investigated accidents, are showm in Table 2.
e X o < kS

L § ) Q‘ ‘ ) !
A further analysis of all cases of children's accidents in the

greater Stockhclm area was nndertaﬁenkfor a period df 1 yéar; in:

- ;iuéed wgge those cases in which medical car& was sought. Of the .

=

a Ead

#
Figures for 19?3 totals may chaﬁge somewhat Eecaasespf late reports,

etc‘

All reports of accidents reviewed show the usual greate@einvoive-
wment of males; it has not been m§de gpecial issue of heré. - ~°*

" ‘#




. " “Preschool 353 830 3,964 5427 | 1,335 ° 278 3,002 501

. Schopl 407 1,514 2,389 - 9,310 | 2,942 3,230° 2,780 . 243 o~

- * _ N — = * s .
A1l " 760 2,344 11,353 14,437 | 4,277 3,508 5,782 844 .-

.- -
]

Annual Average 127 391 1,892 2,406 713 585 7 964 161 -

- -

. Table 2. Pol;ce-reported accidents- among children under I5 in .
- Sweden, 1956~ 1961%10 - i

F‘\MK »
Tow
-
#

total of .such accidents, only about lo‘p;fcenE‘Were traffic acci-
'dents, and about 60 percent of those; ifivolved bicycles only (or .

& N ~ I
‘about 6 percent of all traffic acgi&ents). The relatively small'

z a

group “of traffic acc1éenc victims nonetheless accounted for 25

£

- percent of all children aamltted to the hospital for injuries, d

. e 34 percent of all fatal accid:nts. Some additional mformatlon
: - . . Y

. B . - 7 - .- .
. concerning-these accidénts is given in Fig, 8. 1It-.is notable that

. - =
i N

fyi 46 ﬁercéht of the accideniiéethurre& wheaAéhildren were in a hurry : .

fér'énb'reason qr another; Z3 percent hapgeneé while the dhilé&en .

*  were at play, only & _percent while on thezr way to or fron “school; ]

,

\/!f _i"- 3 percenk were on é%?ands; and 24 percent ha&ga definite destination.

» . * - Y 5 -
* !
There are minor ‘arithmetical dlscrepancles in these figures that

o are actounted for by the author. ' . .
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~ These researchers cl%ssified accideets by types: turning over,
these involving a private motor Lehicle, another bigyele, other
Vegiéles, and static objects. éhe "turning over" ?ccide;t.made up - !
43 percent of theqiotal compared with- 31 percent classified as cei;

lisions with private vehicles. And h ere were repeaters. 54 per- 3

— -

W

A

—

cent of those involved in turning over accidents had been previously

injured. . _ .
. ’ . ’

7__{,‘_/
i

2 11 _ : ek
Another source”  notes that in Sweden, traffic accidents in- Q:S?? .

B

,vgféing children follow a familiar pattern.” There is an increase ;

in pedestrian acciéegts until age § or 10 and then.a gradual se- .,

crease; bicycle accidents start at aéod; age 6 and inciease Shrovgh
— . N

age 14 when c%ildrén can tide mﬂpeés, .The moped accidents then

predominate and increase "incredibly” until at age 18 the sutvivors =

. ., ;s‘?:

E

can drive cars. . .

-
== .

4 thorough-going study of children's perfarfiance in traffic

. * _ % = : B -~ 5
has been regorteé in Ref. 12Z. This research is focused on traffic

-

accidents in S ecen daring 1968 agd 1969 that invglveé children ~ .

through age 10. éource data were drawn from 1,,36§}e§idents rfe-

——

N .
pqggef to the Sweéish Control Buredu of Sfatisties. Because a -

previous sEudy wds una&le tqQ establish any difference betweer re-._

ported and unreported accidents, the data contained #n this reporf

. = O . : %
are condidered‘representative of all bigycle accidents. Concern .

- Was with "active-road users,” meaning children riding bicycles,

¥aikiﬁé, etc. Excluded are single éigyeie or pédeéﬁrian accidents
- : ~
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and cgildfen>injured as-passengers in other vehicles. Again, boys\qﬁfP

* ~
- -

- were involvgd in more than twice as many accidents és’girls.

.. -~ . ~ -
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Consiﬁering all gxaffzc accidents, a peak~is shown at- about

i

age 7 with the rate remaining high through about age 9 (see Fig. 9).

= E

o

- 7 -
for 625 of the victims. Ser:onsness of injury was about the same

Hbst of those injired were pedestrians, 1,2064; blcycllsCS accounted

s

=

B E3 =
To;fgfclists and gedestr§an§§$ut 10-year old cyclists were less
a0 % . ’ :

¥ ) .
seriousIy injured than were the younger cyclists. In the 0 to 10~

year age group the risk of fatal in;urv is shogafto be higher t&aﬁ

¥ N
for any other except the elderiy group.
- < > E] -

fi £ -
g -Perhaps of interest; 845 of the 1 204 pedestrian accidents
. = -’
occurred on stretcnes ‘of stra&ghx road and 15 percent of zll pedes-

’é-i .
trian accidents nappened in crosswalks. 1In the létter regard it is

= = _

*of iurther interest that tne aajority of children stopped before

- . - —

proceeding into the iQCe:section;

5

‘- The total number of bicycle accidents (625) for éoyé‘and girls
- . Y

¢ b3 T

N :ghrougk agé 10 is éhswé,in Fig‘fgﬁt Es‘sh&wn, the accident rate is
* high for children in the 7 through 10 age group, averaging well~

abs?é 70 accidents éer iOGJGOQ children fgr each age. Most of the

-
=

- accidents are,charac;éri;ed as having occurred when the cyclists

and motorists croséeg %gchgf "In 280 instances, those involved:

L

werg on intersecting courses. Thé second most frequently occur~

? £ £

.ring accident has j:hé éyclist swerving in front of the motor vehi-

AY

cle. Most comﬁaniy‘ngzed in ;Qe‘bicycl@ accidents, as well as in
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Figure 9. Traffic acgidents involving children per 100,000
: children of each age: Sweden, 1968 and 1969 (Ref. 10). i
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fatal accidents involving c}f;iif;-’;ﬂezrz traffic accidents accounteé for

- 2 ~

- 26,57 percent of fatalities in 1-4 age gra&p,

E\ it

£ -

=

%_8 perce:at in the 53-9 groag, . . ..

35.7 percaﬁ: in the 10-14& group.

-~

Traffic-accidents comstitute 10-15 percent of all childhood
- . 7
= - . ¥

acciéegts; result in 25-30 pefcent of all childhood hospitaliza-

- . )
'tions caused by accidents, and produce 35 to.40 percent of all ac-

= *

cidentad dearths. . Boys as ai!éajgs, dominate these s;as.rsticsg they
5 =
. . ,

make up 63 percenr of the injured 5-9 year-olds, 75 percent of the

=

r 10-14 v a:!—ﬁ},es and &6 :}erﬁaat c;fei%}. from {}-1&

- T

it %; e

3

Note should be made of some figures that show cczga;ati?e

¥

¢ E

kY

=

accident data for various countries. As reported inm Ref. Eé, how—

-

Ef;er, tgefe are significant differences in the way accident statis-

= ’ ~
Vi

e in fact.comparable. For exawmple,, the practice in the
i #

1{x6d States is to record a5 a traffic fatal ity arz}sae ahe éiéﬁ;

-

of injyries sustained,. within' 1 year eg the accident. In Denmark,
,gJ = -

M’

Germany, England, Norway, Sweden, Switzerland and the Retherilands,

those who die within 30 days are recorded. In Italy, the victim
= : e = -

must die in 7 days to make the statistics, within 6 days in Prance,.

. =

*and within 3 days in Austria. IfSBelgium we have the limiting

cage:- dead on the s;x}t or go uncounted. The figures sfown in

=

Wl

Iable 3 are of igierest; in this comparison, the United States

£ en

wh |
o
]

=

7




has the better record, the Netherlands showing“a fatality rate nearly
2.5 times greater. Again, most of the victims among younger children

are pedestrians with cyclists second in order.

% -

*

¥
L™

§ -
.

Fatalities/100,000

-

3

¥ Netherlands 41.5
France 7 - ‘ ?;1
Etaiy f - 5.2
Z- Inited States 4,7
;t :E%f < \ o &
° Table 3. Coaparative'traffié fatality figures pér 100,000 children
- in 0-14 age group: 1968 (Ref. 14). -
o T .
- ¢ ‘.
:f X/"& :
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o THE o LB: SOME THINGS HE N D CANTDO -
< ' ‘ . Fi 7 é%?i

"4. COGNITIVE DEVELOPMENT., The following is a brief de'sc}ipl

T * . N s -

- tion of some of the elements and characte??"s;i?&% of the cognitive . .
- - d . *
development process as it occurs im children. . \ o
- r:“ * N A
. N .
To attempt a brief characterization of children is a difficult

%

task, one that could easily become *mired in 2 s’zzultig}.icity -of termi-

nologles, ideas, opmm'zs, t:fé;;;es, 1z'£tergreta§:ions, and sheer . o

fancy. But the purpose here is ‘1:'zitec to a 1ook at some.of the

1 things we know about childhood development that bear on the study

objective of passing judgment on the child's innare abiligy to C;Opé

with -traffic. So emphasis is focusggfén the g}iperimentaliy derived

data that relate to the child's cognitive capacity as he moves to-

i
.

- ward maturity.

- - . . = - - —t.

The principal hypothesis of the study is concerned with the

. proposition that at somé age the child is developmentally gﬁéf}.e {:o’
understand and interpret traffic laws, rules, and the gr@f%%gi—

vironment sufficientiy well to function in that environment with _

AN

acceptable risks ofsinjury. As one would expict, f;here is no
great a:bﬂgéance of data, rei'at.izzg ;sp;cifical}‘:y to the 7i55ue at hand,
Strictly speaking, there "i:s probably lgtile iﬁﬁafmaﬁan!-gaod valid 3
information--available about child deveioggen;; ‘Man's knowledge of .

. . { i 3

B
. . . H

. 7z




“ T - . s

Tooa - . -
the boyJ-ag his knowledge of ‘the man-—is not all that good. As * .

*; Piaget said, it ié surgrising how unrefined is the state of our - -

knowledge of children's intglleqtual development. - ’

. K
% _ = .

c kevertheless, and thanks mostly to Jean ?1aget much more is
- -~ - ‘
known of the cognitivé*ﬂev?opgzent of chlldren than previous.‘y,

P

endugh certainly to giwe insighr into the child's abilities and
1 -

H

to justify interpretations of experimental data as they would 1like-
ly affect a.child"s behavior in traffic. Much of-what follows owes

R B £, .
to Piaget and to those who have written further of his work.

: One thing emerges unmistakably fiom a study of childhood de-
'évelopment:“ the child is not a little adult, lacking only in know- - -

' ledge and learning. Rather, throughout the first several years of

‘life, his learning, his abilities, are limited by a still develop~-
& -
ing physical capacity to perform, the zognitive functions. It is

the nature of a child to perform as a child because he is‘incap&ble

«

- P B _.;-“(};, ’ _
+ of any other performance. Adults fail to upderstand children--fail .

-

to know what can be expected of them--to whatever extent they fail

B B * -

1 4
to grasp the sometimes monumental differences.in perception and

- - é%nception_that separate c?ild and adult.” Ignoring tke limitations
e within ghich‘che.chiié must function tan resuit'cléariy in anything
. - - . -5
- fro& adultachlld misgﬁderstandings to many tragic'accidents.
L - '*

5. SOMETERMS. It is usually égz:eed that all the character—

. - istics and abilities 2 person posgesses derive’ from the processes

=

of daturation and learning, most often through interactions of ‘ :




hY N - = - * - ¢

the two. Maturation can be defiﬁzd to describe those changes that
M r4
occur within the individual's bédy that are independent of environ-

ment ‘or experience.. Maturational changes are, therefore,-organic
A - — -
- e “ . .
or structural changes. : ta o
—~ ) - - h . , . ’,vi‘ - - z

Y B

*

Learning, as are all these -terms, is defined in a multitude of

- . -
- - - - -

1, C o
_ ways. A useful definition says learning is change-—in behawior,-
- : &

performance, or ability--induced by or.resulting from experience.

Most would prob;biy agfée with Boyd McCandess, that maturation is

-~ B
£ = F

esgential to learning.

[

There is usually a distinction made between perception and - -

- -

cenéeption‘ - Perception is often taken to involve the organization —
H + F3 , * -

-i L] . - e =
and dnterpretation of simple sense impressions and, for Piaget at
< : Ty ’

T -

leagt; more mature perception is depepdent on further neurological
+ = /

* P

development and learning. Cbnéeptiéé, on the other hand, or con-'

" .
4 %
cept formation, usually has to do v{iﬁ the so-called higher/mentar

-
- i

7processes and involves the discovery and definition of the criti- ~

cal features of objects or events, abstractions, and problem solv-

¢ ing., Piaget used cognition as a collective term comprising all .

- Y

activities of the mind, such as thinking, rememberihg, and per- °

" ceiving.
{ N . , “

* €

6. JEANPIAGET. There are, <f course, many points of view -~

~rie

about child development. But both in terms ?5 quality and guantity,

- ) . - = i
perhaps no other researcher has even approached the output of Jean T

* =

Plaget, the Ssiss scientist. Educated in natural srience, Plaget

- = . =

- »
R -




~ T L *
= - ,*‘.3 -
~ regazde himself as a geneticist whose main interest is €1 the de- , .
s P . . - - -
y 'velopment of'knowledge. “His work with the cogeitive development of

children was begun in 1921 it is comprehensive beyond any other in
about 30 books on the subject). ‘ .

- ‘the fiéld (Be ds the autso:jpf

-f‘_

) xxuggan Piaget is described as "one of the most influential of
&

~

living thinkers."” 16' His ideas-about the development of cognition

- iﬁ children are affecting research curriculum pIanning, pre—school
Abeve ' ..

- ,

programs, and many oghe: areas of psycholsgy ané education.

Yo
»

o

<t s an, his studies help us to understand how children perceive the P

H
-

o

. -world ana to know_therefore what to expect of them. ) .
’ - . : “’, e -

* Piaget has conducted “countless experiments with children;

His work is thoughtful, the desigh of his experiments brilliant ) )
: . ) ) L .

- g_é‘é%?;‘% .
yet simple. "Today, fifty years and ﬁgny foilé%uﬁ studied Iater, - 7
= “16 T - £ -

. Piaget's ideas have been prefts well eerroborated. I .

eéean\gis extensive regearch dmtg, ?iagee has produced a’ ) ‘E
| ! - -
pattern of cﬁildhood development that is characterized wost impor—

=

11!]\\

L 4 5
gantly by three periods. Elthough disé?ssed in terms of precise

*

© g
stages the development he describes ge, of course a continuous .

- - - - =
[ ®

T process, one phase merging with the succeeding. i
+ A - * B -
) ) ) - .

-

Ranging ‘from about 2" to 7 years,

=

7. Peﬁopeﬁﬂfonmseesod

-

the preoperationalgchild‘s performance ie cheracterize& by.his .

1 : é *“'
intuitions--often illegicel—-hased on his pércepticns of the work

around him. In this development stage theE%bild progresses from jﬁ




.
F - %
- 4 « b

" _

the simple sensory-motor activities of infancy to the use of lan-

guage and other symbolic manipulations‘ His thinking at this point-
‘ L ¢
must rely solely on often faulty perceptions.

8. PERIOD OF CONCRETE OPERAT!ONS. From age 7 to ll or 12,

the child becomes- able to functioa in thought but ‘his range is
Iimited to those ' concfete“ ohjects with which he is in contact. z
He can do some logical thinking, and can start rejecting some of. = -

his previously ac;eptedjiallacies which were the result of unques- ik

tionahly acceptihg surface appearances. But .hel

_ with abstractions, such as wverbal propositions. 'ifg reasoning at

T

this point is only elementaty at best. %$x

X * i ’
- . ® . - ., &t

o PERIOD OF FORMAL OPERATIONS .  Thig final developmental 7 £
period, starting at age 11 or 12, sees the beginning of the child’s
abiiity to think about thougnts to opeéate on* operations; The
thild’ s‘developiég igtellect,can think%ii ggggraiities_thif he rea-
gons to fro&é;pecffics, he can deal with the'§bfm‘o£ reasoning

. separately from its ccnfégi' This is why the perioé is calieé that

of "formal operations.‘ At this stage the ‘zdolescent caﬁ handie

=" & -~

K ;‘ﬂ\
i

il

Sy

. the idea of proposing hypﬁtietééal golutions and can reason about = :i(

' what woul& thegggéults be if thg hypotheses were true. The opera~ :

5
"ticnal child can move back and forth in time and sPace, which makeg

all the difference;l? In shqrt, he has probably aztaineé his din~
‘ *

=

tellectual c%pacity as it relates to development; Facking ndw is

experisnce, .

i
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10. CONSERVATION , . Piaget did a great deal of e;;;%ierinental -
work: im-an effort tv demonstrate the nature of an ability he calls

conservation and to show that it could act as a discriminator in. }
. A . . - B Fi <
defining levels ©of cognitive development. Conservation refers to .

=

the ability to understand that certain attributes of a -ngstaizée*

- are unvarying, even though*there z:.ay occur s:fperficial changes in e

T s Ny N to
the substance's appearance. R4 ‘

z =
= .

In one deries of experiments, children were shown two clay
balls which they understood to be of eqdal size: The shape of one -
ball was then changed--before the children--into a cylindrical mass

P

aand the chilliren then questioned a‘bgui: “¢the amount of clay in each

shape. Results consistently pointed up the thild's inability to

24
h

‘grasp the idea of cgﬁstaacy or conservation that seems so obvious
to the adult. Yost children in the preoperational stage of cogni-

tive development think the cylinder rcqa;aias mort clay than the

sphere because the cyliaéer% is longer. Even though the experimen-

P = x

ter returns the cylinder to its original shape and repeats the pro-

.

-

-

¥
cedure, the child will still imsist that the cylinder contains more gj -

clay. ét some point in his cogait-ive development the‘ child will -
i§ta1"%:\ to notice that an increase in the length of the clay cyliééer

is ;cccmp}.isheﬁ by a de}:rease in its &iameter and he may tHen lé ' ) *
d;gcidag:ihat the cylinder contzigs lesk clay than the sphere. %{s‘ T !

Eventually, he comes to realize that a relationship exists between

the dimensions of the clay objects as their shape is changed.

When able to note conmsistently that changes .in length an bgmeter - -
- ‘g

- = B e
= = 4

—
E - . - *



H

go together the child has ,g?og;es’:seﬁ t the period of concrete
- . . - :

<

objects. - - Toox .
. "This donsbryation of substance is simply a logical  ~
‘ necesgsity.

The child now wnderstands that wnen there is 4

- L

<
. transformation you corm

o xaa e - . e
vnee again have -the Dall. He xngws that somgiaing 18 Con-
- N .
it - - - PR . - . . = "
served but'he dfsn't-wrow vhat.t It 18 not yet ing welgni;
. & - .
- hd X - L3 F - * - 3 & ' =
it is not yet tnt volume, 1t is sirply logieal form...a
. - . - - ¥ .
. . . : . s &
logical necessity. ITherek geerg tc me, 18 an example 0]
S g 1 s g 4 ., g PR
z}z*agzeees/ in kaowledge, a logigal necegsiiy for.scmeihing 10
. i e L - .
o= + % . - ‘e < - )
be conserved even tnougn no experience can have led to thig
. . 18 i - - .
. notion.”” %
H

of substance in these ﬁpeﬁﬁ&pm&str&tg the Iack cf an abil-

_Fity called reversabiiity, Qr the abﬂ‘iq to follow a setieg of size
~ -«

=

or shape transforﬁatioas aﬁd then th‘im: back to the otiglnalg

. §§ =

This
preservaticai in thought o;&y, of. ;he oz:igi&al iz not gossi’&ie for

. s

the younger ¢hild o Lo

F

=
=
L -
1
Y
= £3
2

Haying reacfied that pcﬁt in his cognitive éeve},ggg;ent where

1 hd *

he ig- able tb deal with‘.f the coasgrvazicn of sabs;:aﬁge, the.child

=

ﬂllllh

stﬁi does ot zm.derstani that the related chatacteristics of

f.:&igﬁt and vﬁlm are alsc conserve&, Interestlngly, e:q:zetimts

FaRal Yy f?
show that the ccgniti?e éeveiopmant asscciate& %:ith these ideas of

-

3

—_—

coﬁservatioﬁ. of substan;e‘, weight and volume always occur in that

3

er&e’:, that is #An the éirectiog ©of increasing z:or;pie:-at}f. Hot

|
o J
. : '
s 2 -~ . N . - 3
. . Tf, . -,1 P . . > v = > 5 -
- 7 ; Hot —
- ..
until age 11 - cr 12 can mst*chii&reﬁ demonstrate an accurate under—, |
i . 7 :
El{l‘C stahding of tﬁe conservatiea of voluhe. - T
- - T , . . ’

Yne iﬁasiiicy of tl}e preeperationai child to note the constancy

*



*

b i

| Experiments-have also ﬁéeﬁ_ca:gie& out in an effort té change 4

"

-

 the order in which thes?,g;riicsl;r cognitive functions appear. ) ) /

= - :

; - That they have been unsuccessful _is taken as evidence that the «
. P v tgrg " .
. levels of cogriitive development as estadlished experimentally are
- * & = -

. real stages of Uhat, can be called maturciional advances prerequi-
site to the doncepts of conservatiom. : ) . ~

L - - o= * .

This same developmental order of the fgpeervaticg of substance, .

*

'*;Eig%ati and vo}.tma, has been shown to occur in other cultures al- N\ -

- - . - 3

p—

< though there an}e an age displacement. ¥For example, a delay of ¢ *

about 4 years in the attainment of these concepts has been observed

-

azmong subjects ;n ‘Martinique. ) ’ -

A
L]

‘1 ol
l

= . - -
.

. ¥ ' Piaget thinks it possible to ‘teach® children some of these .

= = z

. concepts but feels they would only be leégniag correct answers o !

._ a limited experimental set.of stimuli and that real learning would
* ’ ’ g ¥
- .not occur. In fact, children so instructed ;is}.é :agsiéiy Tevert

=

- : to those errors comsistent with t?;eir developrmen tai lsveL This *

|||!i7‘

7 B

. Lecause the logical structures necessary to an ,@mfafﬁ@m of .

- " the concepts involved eimply are wnavailable to the ckild until he éf ’
il - % . T - -~
reaches the necessary level of cognitive abilitys )

e
=

fhe mportanée of the preceéiﬁg%ﬁ;eﬁmgﬁﬁ ta Eﬁes chieflfr
g .
in what they imply for educators 7and others who try to %n;rry up

. ' these stages of coﬁéve development. These experiments have been

repeated by ot hers ift other places and ihe yeliability of the” . B
- *
. \‘1 > ) - ] . h
Y ; S | _-

. 34 - - - . AC . - T




R . - .
. . x 4
F b H =
N - -~ _

- ‘ * * > = =3 * = o * -+
resulte certainly indicates that limiting factors dd exiet which -

- - =

- ) s - *  F om i Ty L - - .« Fox s
rust be conaidered if ve are to intelligently gauge the capabili-

* - W -

ties of children at variocus ages.

Children’s inability in these natters ¢an be demonstrated in
any nucber ofj ways. Even though the child hirself pours out equal B

- ' . _ »
asounts of 1iguid into tall slender containers and wide, £flar ones,

s -

o = E 3 “':A ‘f E e - = “ - F £
will ingsist that the rall containers hold oore liguid. T con-
g S 3 Iy

- vincing children that equal portions of a treat, cut into unequal -

parts, are equal.

They will insist that the portiom cut into five-
pieces is core freat than the same portfofi cut into three pieces.

s

Again, these basic phases of the developing cognitive =2bility,

&

changing toward the grasp of core complex forms, have been well

established, )

A f

=

; § ' T
In a similar fashion, experiments show the development of con-

servation of mucber and length. " The pre-operational child will say
that of two equal lines, one displaced t8 the tight, that the one .
ezt&&ﬁzg‘ to the right is the longest. He is also fma*ﬁi; “to grasp

*  the geater length involved iz: Eﬁ‘iﬁéﬁi;iiﬁg iine when cg;a.ar&é

— with a straight line so long a5 the lines being vieved begin ,&ér

end at the same points: .

=

-

= . - = = e w® -
E -

On the other hand, once he has 3cggire§:t§e intellectusl or
cognitive maturity_ necessary to this kind of understanding he is

B

Q . e

£ o 35 =




’ ’ / ) =
never a gsizz fool ks one boy ds gquoted: “Once you know, you :
know for always.” 7 -

> - ] : ;

z
s

iy

: 11. SPEEDCONCEPT . Following his extensive expericents with

) children in his efforts to describe the cognitive development essen-
: ; s fAp= £ - - Id e
tial to the ideas of movement and speed, Plaget concluded: ine
¥ 4 ) ) - -
%irg passed doee net begin o Zpemr in onildren wntil wine or ten -
#

- = & £
*

‘
Piaget designed many experizents to learn how wel
E & Z

well the child :
. - - . e B ) 5
o Acan deal with the sirple order of objects on yhick the most basic )
ideas of speed and movement afe premdsed. $o it iz that z sizple
_° & T . ;f; = . . B . * .
’ recognition of the order of z series of positions is essentizl to )
the concept of speed. . - - .
L] - ) : 'l - i
oA - In studies of children and their ability to assizilate the
ideas,of order, several experirents were formulated that had to do . ) .

- = - 0 L *

- with the zlternate difections of travel oi balls moving down an in- ;

dline, gassi% out of view through & tumnel, and eserging on the

" other side. Using three balls of different color, referred to here . S
as A, 3, and C, the experiment §§$E§ 2 peries of different direc-
tis&% of travel; the children were then gquestionedsibout tg order ’
. s . = .
- of the emerging balls. - i .
For example, 1f the 3 from right to left in the A )
* order 4BC, most children 4 to 8 years of uge Tould successfully . . )
=~ . o . : ) * .
Q : .
. ERIC ’ ) ‘
16 V 4:;
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Aruitoxt provided by Eic:

~First, they gonsider only the point of arrival;

=

9a$§ taken in movirg

gy

child views a change

Yoreover, the way in

‘has been ezggrizegﬁ%l

concerned with pointc
path traversed. The

—ovezent as basic to

WS
by
f"'ﬂ

8
A

-~

obviously coved up

on-ahead., "It is zs

F

point alone, regardless

the ratio of 2p
7

as six to one,/founger

but because that thought was i
gl

ing agééigﬁfe to him,
that ig, even in the

there is no

ceive relationships bets

‘ %

together; 1f' they occur

-

""‘W
g L

which

chiidren think the cars arg
E= -
e both stopped at

F3 - =5k
ITO0E: Loe

E&&S “Betveen

real learting.

I3

:‘27555

Ehat is, the

<£er:s of tae goal.

orig “93$$$0ﬂ tz
¥

of position strictly in

gr‘

these perceptions of position "develop

ly shown to be falrly comstant among children.

next,

£

they become

lastly, t§e§>t§iak about ‘the
. i { S
considers the path of the -

Bdange

udies with toy cars moving at different speeds
courseg, so that one overtakes and passes the
B - ¥ -

F -
to show that childrep intuitively are zble to

"as an order among positichs. 1In these studies

moving with the sace speed, for example,

the same time, e?%é though one car has
rear of the ot‘;fei §asse§ ii; and pulled
chiild judged speed by the fimishing

of distance traveled.”

if the

In cases where

the tvo cars was increased to as much
children might say that one traveled faster

=

nconsistent with the intuitive reason-
he would sogn return to_his original error; ™
*
case of such an obvious speed differential,
= } - £ 3 ! i
Caildren are especially unable to per-
) ~_
ween movements unless the movements occur
in succession the relxrionships are lost.
¥
- 2
— = - *
g : -
. gy . = . . 39

W

Ly,



| .
The picture of the child that evolves from these studies is

-

I - -
one of inabflity to understand because of an actual lack in cogni-

tive development. L Velocity as an expression of distansé\traveled

* F .

/ N ,~

* 4in a given time requires-a sophistication of cognitive ab{lity of
which the child is not capable until gbout the period of formal
operations—-perhaps 11 or 12 years of age. Rate problems in which

£ - - - ~ -
the child must master the igdea of rate X time = distancé are there-

-~
-

fore beyond the capabilicy of most children until the fourth grade
. 7 . €
] level. ? it _

- s -~ ~—

12.  TIME CONCEPT . Thergnds a commonality.between the con- -
Sy - -

H

by
%

cepts of time and speed as pointed out in’Piaget’s work. Both_re- ‘
- R -

quire a concept of order:- speed is an order:of positions and time

- . . N

J4n order of events. It follows that the concepts of speed and time
would develop along parallel courses and not really be stabilized

. &
until the child cén reason operationally--at about+1ll or 12 years

of age. . 7 ; )
-t - ., - t.

- z

Piaget's time experiments were designed on the premise that a
_= concept of time §3?31§e5 two things: (1) the order of succession

of events; and (2) the duration of time intervals. To study the N

child's ability to handle the idea of the order of succession of
- - E

- o~

F - -
events, he used a setup as follows: =
R

In‘ these studies, children were furnished several gketches of

the apparatus shown here and fsked tg color in the ckangiaé‘levels as

H

- i i e ‘;{!;‘ =

ol - 7




: & At 'i - *
the experimenter released fixed

amounts of water from the flask.

* -

. . Following several releases, each

+ of which was observed and recorded

-

on a new drawing bv the children, -
the sketches were mixed up. The

- task for the subjects was the proper reordering of the sketches -

- with the lowering flask level corrééponéiﬁg to a rising level in -

the bottom container. Younger children—preoperational children .

=

--#ould not rearrange the sketches. The results prompted Piaget's
comment that a sequence of perceptions’ does not necessarilygaean
i -, o ) .
. there has been z perception of a'sequence. When each sketch of -

flaskfzzggﬁotCGa container was sgparated and the children asked to

.. rearrange them, they were either unable to do so or had great dif- .

ficulty in complying until about age 9.- Note that this task in-

-
z

volves a double series of events! first, the proper relation be~ -

o . -~ ¥
T _~___tween top and bottom portions of the sketches and then the arrange- N

» -

. . ] s
ment of the sketches in the proper order of quantityiin flask and .
T ) container. This ordering of a series of events is considered a - T éﬁﬁ

prerequisite ‘to -the construction of time and not, a consequence of
had - - its - =

The ‘same kiﬁ?gaféapgaratus was used in studies of the dura-

=

tion of time intervals, or as it can be intferpreted, as a study of
1

the inverse relationship between time.and speed. In this case, the

»

flow intervals, of liquid from flask to contaifer, were equal, but

ind ]

£




the flow level in the fiask, be~
causé of its shape, did not dfop -
in equai vertical segments. On -

’ %ge other hand, the level in the

\

bottom container would increase

in equal sgages. Preoperational

. , ~ children think that the intervals

- s . 4 -

accompanied by the greatest drop in the flask level also took a

greater-time, At the concrete operational stage of cognitive éevelo?-i-

-

ment, that is ages 7 to 11 or 12, there is the dawning of the in- -
verse 'relations't;ig involved, and finally the formal operation's

. a2’
child can figure out the equality of the experimental time intervals.

Younger children consistently think that a direct relationship

exists between speed and time. In severazl experiments, where they

- -

—- could observe the hands o£;% clocg while perf&rming:same experimen-
tal task, they regularig‘equate rapid movements ‘on their part with’
;aster turning of the hands. Because of the logical operations

= necessaéy-to the idea that sncce;sive;éﬁd equzl time durations are

reflected in equal movement of the/ciock hands, most children can~ -

not tell time until about agéhs, at least not-with any real under—

g
H

standing.

- . —-

-~

13, §§TA§CECGECE§T. That the child is at a disadvantage

s

« whep judgments of length and distance are required has also been_

%

demonstratdd experimentally. For example, if shown-two ogjecgs




- viewed with no other object between. ,showﬁ rods of equal

%

length and‘jzgéeingto their equality, the Qreoperational child will

< 7 think one rod ‘longer if it s moved to project ahead of the other.
In other standard experiments, aimed at studying ptrception of

length, object B will be seen-as larger when sﬁown.with A~ if
. o

- the two objects stand as- A < B -~ than when seen aldne., There is
. . .

r - . )
a rwofold significance’in this perceptual error: (1) é; is evi-

dence of pystematic errors of perception, the reccgnitioﬁ of which

e

helpé explain why children have dif ficuity in perforaing certain

ggsks§ and (2) it serves to remind us that adult perception is high~
/. = . .
- g&;;diveloped and refined as the result ofcyears of experience and
=1

-

that pezng simply don't look the 3am§ to u child as they do to an

¥/ N
" adult.

' /‘5 14,  THECHILDIS EGOCENTRIC . }‘;;Jcl}{ insight of *what a child is,

what he expfcts, and what can be expected of him, can be had once

=~ B’E ¥
ir is undeg;toe&;that the child thinks the wcrlé was made for him,

f‘?\;\‘;ﬂi

- " that iEgShares hiav‘eeléégs and desires, and, ghat s more, that he

casacontrcl the wngie thing.

It is not within the province of childhood capability to uhder-
. s P
ﬁtan& how thiﬁgs are from another point of #¥iew., Studies in ghicﬁ

’,,_ -

3

child and experimeﬁter view a scene from opposite points comsistent-

=

1y show the child ﬁnable to seiect correctigipictures shoaing the

experimenter 8 view‘lf Even if he leaves his-side of the experi-

méntal scene and takes the experimenter's. place he still can' t

=

3 - =

[

(W)

mh
"
%
"
L]
L

. , . -
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S = . - . — N
‘ - Ve s -
- N ,

- -
*

visualize.the view from the position he just le{f. In other studies,
chi“ldren have been asgked to draw simple gcenes in which they are i’ gﬁ_

- N =

asked to ‘show the basic position of an object as seen frem anothex
;ﬁqint of view; until 7 or 8 yeags of age, they have 14¢t.t1e success.

Y .. R . . P - -

Som:?:'eef, Piaget émong ‘them, that it s probably not until age 10 -

r ¢ £ - -

that mgst children can properly handle (with marginal accuracy) -

i
3 -

) pr?blems posed by changp%fspectize; o L. Loy

The concept of right and left is not fully mastered by wost .

;

o "children until age 9 or 10, and even then they (and indeed many ‘ .

‘ older P rsons) are - u;&abie - ,,“ correctly to a %eft-right ques- T

7

L g *
" tion if the response must be made without heaitation. But’ once he

Q
can demgstrate that he know%—fght fgrom left, he is still una}:ie

- to identify r left for a perscﬁfacing hid. . Z’ha*.ts,
TTTN\chtld has great éi.?.s’zculty matrymg to put himself in motker’y‘,r_\‘
: , < , o
. position. .. I - . gf"’ .
— . - v I

Ligwise, children cannot understand hm: others feel: they ﬁllg

**"i'ww

..
pester mother geven though “she .explains she doesn't fe&l well or must .

do gomething else. This characceristic of childhood--a sort of per=-

-

1
£
o

fect eggceritrism—-pervades e%@_;ything children do. A child's story
. ' . ) 2t : ) . - t
T .- Qr relation of events are often unintelligible because of his in*

‘. ’ “discrimindte use of unréfated pronouns. He assumes that the listen~

+

’ . . =

= .. er knows e story as well as he, Unable to think in terms of

~

another 1 position he "assuwmes that all the ¢ vorld .shares his t?zsgghts

oo 17
L *eeZ:z, s and t&a%there%m he neeé nm“ explain them. For xhis

- & jegwing nerej 1 d
‘ * - = = - ' PO 3

€ . ? 7 -

-
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7
5 *

i

same réison, the conversations between phiidren geem to run on in
f ggparallel with precious little cﬁmmésication taking place.
F 4 » . P ) , 4
: Thig simple fact, that children think ve as agdults know what'
% f orl their mindé without ezplmatwn, together with their ’mabz?%.ty '
: ’ to:ie:ftheéselz}es as others see them, has ofvious and gignifjoant
. £
S impact on the whole %ssue of cm,Z& traffic gafety. . )
;@;i‘ A Y .
.. . " 15.« RULES CONCEPT . Piagac has cbserved thét ug;;l,the age of
F . seven o:‘eight years, thg,develcping child -has little awareness of
- G;fuse fofakgies. As he develops, the child sﬁbsequeé%iy becomes
’ : %eenly aware of ruies and even looks %PQ& th;; as e&icts of God or .
parents. . 4 ~ < s R ’ \
fﬁ- An interestiﬁg transfermation iu this respect ;hen takes piﬁié . .
. at.about age 13, insteaé of some, s;cred Qrders to. be accepteﬁ with- :
’ i . ou: question, fules aré viewe& as SOﬁethfbg to be changeﬁ at will -‘ . L
especdally if there are otﬁe; children concerneé Yho agree td the ";
r clgnges. o | ) v oL :
- N 6 R e \ .
4%? Again, the younger children are simply pmawgre of a heed fgr
-fules in their games.” They giii-piay as if theyfgﬁeyfiv ;uies, x
but are éeaiity doing .}.itt}.e more tikgcing through the motions
e . . ’ s --I’ . - -
o - So there is among yc&ﬁéer¥chiléren an unawarenegs of any need
! ’ for rules and a% 2
. - o8 substAntial respect for ghem.
‘{, ?IE B

=

ailurg to understand themy and on the other hand

Later at about 10, the child -
views rules as a:bitrary coastraints, rea&iiy é%anged or broken if




*

his peers agree. Anothér sourge-reports that mot until age 11 or

. - . . ) . 7 :
. ° 12 do children develop stable and refined rules in their games;lg

B ¥

-An imgoriant and reasonable conclusion drawn from the investi~
€. - < 7.

gation of children and rules: if children neither demand nor under-

stand rules in their games, which,eagage their atteni{on 80 thor*é

£

- ; -

7 34 * - K~-z
- oughly, it seems "...as if the complicated traffic rules should not

N

either be possible to comprehend and to foljgw below the same age‘r

Ll
.
»
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I
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THE CHILD N TRAFFC '

] N j“é -
16. THE ENVIRONMENT .- The traffic environment was created by

¥
|

adults for the use of 3éuzts,§§ it has been éescri§e§ as perha§s
¢ . -
the most, compiicateé 3nd dz‘ficul: environment in gaich‘zﬂstiaxu?te )

. ) -
k3

%ill ever be required :s,?erzorﬁi Xot sarprisingly, much o; that ) s
environment is beyond the éeveiogiag &n&ers;anéiag o;‘the “¢hild.

He is simply overvﬁeiﬁaé by its Hgga*thée ané-ﬁﬁitigiicity of oﬁﬁ .
. jects and %otions. Expressed ia terms of his tognit%ve éevelog;eﬁt, )
tﬁe child undoubtedly 1 acgs the lsgfzai structures ﬁecessary %o 2
* ) -
teaningful grasp of the zany-faceted activity that ig traffic. . o

s : = . b ' 7 :

17.  PROBLEMSOF THE CHILD INTRAFFIC . Riding a bicycle de-
kands the egtigg attention of the child. L&ciﬁﬁg;a mature coordi-

= - -

natidh system, and astride an unstable vehicle, the child must con- .

12 Y

centrate on simply maintaining his position on-the bicycle.

Unable to divide his attention, this concentration is usually-ac~

. .
£ £

complished at the expense of the child's awareness of the traffic s
around m,—jifsﬁate& on 2 vehicle noted for its ig;stai;ﬁigy, espe~
. L I - .
eially at lower speeds, operating with 1§sztuie‘ca02§igatisﬁ; un-

) n . g a2 : 1

"

JHWMM

-

able to fully understand the traffic in which he moves §EC3§38 of L
e F - o N EEY -
scognitive deficiencies, to say gothing of ¢ ae *ﬁi;itsée of c&iids
H

il

hood behavior characteristigs that ill~pquip hic for his role, thgg;

child bicgciisgiis off td a bad start..

P

L
[

i
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) . 18.  THECHILD PLAYS , 9erna§s above all else, the child is by O }

. i nature a creature given to play--one who interprets and evaluates
- . LT -y _
.- .. most everything in his irmediate environment in terms of its useful- N

=

ness as a plaything. He is, in his actions, undivided of attention.

=
4

When he plays, he ;Siags‘g?ho}.ehe'érteéiy} concentrating only on his :

i

play. And play to the child is often expressed in sudden and via—

= = £ : 18 Tom 23" £ =
~ » lent physical motions. It is not surprising that so many traffic

accidents involving children result froz a motorist's inability to

I

¥ -
3 = < ¥

respond to some totally unexpected behavior on the child's

s part.

- =

—

1. TRAFFICSIGNS . Thete has been research aimed at learning

more about the child's interpretation of specific tra f ic require-

.. <« ments. In one such-study  children in the 4-10 age group were- R

]

= x

evaluated in terms of their {;G:ﬁ‘re:;eésioa s‘ common traffic signs. .

B

The findings show age to Z'se/z’.r'ze most ipportant single factor affect-

L ET T . .

Xk
Py

ing the understanding Zu:

-

L = o

“ﬁuw‘.

20. TRAFFICINSTRUCTIONS . Imstructions are difficult for s

children; in _gct many adults score poorly when it comes to follow-

t least, mogt adults are egpable of taking

A 2 iﬁstrﬁcti&s, perhaps the child is not.

Y ing imstructions. 3But

o)

< - ; i .- .
- . If we assume that lES,}fﬁCsi{?%S ere ﬁaazisigsoasi? given, it .

- 13 - M

. folloys that our Cé"‘?fé*‘i&ﬁiﬁﬁ %e* and subsefuent reactions to .

them, zre determined primarily *ajg ou language zbility, other

i
™
[

-

"
-
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Aruitoxt provided by Eic:

-thiggs being equal.

»
"

e

=

=

B
1}

of accuracy of interpretation a

B -

And the child's language

=

= =

ability, both in light

i corpleteness of logical structure,

is seriously incomplete. - . -

s £

=

Traffic instructions, it follows, ﬁé&i{

be expected to present

real difficulties for the chiléd. Ee brings to such inmstruction his 5 \ o
‘ﬁa
lack of real interest, his likely inability even in't ;e gsst basi
=
way to uanderstand the ,flow of traffic, plus his limited facility
with the lamguage in general and the jargen of traffic in particular.
Words are nof as clear in their neaning to children as they are Io -

to even the s
surprisgin

crossing the street,

wasn't really looking

21

= = _=

idez of the fundasental

, ]
until about age 9 znd likely is zof 2z *éiizz sort of thing until = -
such later. It iz, for example, 2z fairly Tommop observation that .
- - *
H x bl ~
g-teal differentiation of right and Pefr, ¥hen considered in terss :
. : : .
of a fast reaction time, is lacking in many adults. - -
- = = . -
s R Fad - * A £
- =

-
-
-
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The tests, conducted in the determination of the age at "ﬁicg
s the right—-left idea e:erges, teasured children’s responses in a
7 © relatively easy indoor emviromment. How well would these children
perform if we were to measure their responses in.z busy traffic
E
sitaazieﬁ, regieze with the cohfusion of many and :z;ia ¥ moving
¥ ¢L -
- vehicles, noise, and dozens of unnemed distractions? What if the
child’'s safery in the latter eavironzent depended on his almost in-
* =
’ ¢ stantaneous agnd correct interpretation of the gquestion: vwhich way
) is right? - )
..
. 22 SY%{}'R&%S OF PERCEPTION .  Children are bewildered by
traffic, as reported in Ref. 18. Perhaps this is because the ;giié
- brings to the traffic environmrent perceptual inadedbacies in” =
general and those related to his .perception of details and unity
among details in particular. The child does not, for exacple, view
: even a simple figure such as a cross as having a structural unity;
be perceives it rather as four individual lines sharing a comon
point of origin. It is only larer, after further maturstion and
learning that children can at once ;e*c&i"é the details ag well ag
~~~-the unity of a2 given object or scene. Again, it is because of this
i- ) - :
%, cognitive inabiliry.that some researchers (nqtably Ref. 18) 'think ,
. - . ]
) . . . ) . s s:
- the chiid is so overwhelmed, especially atc intersections. Adults !
. ; /T
who understand traffic control and flow at imtersections, regard '
. the scene as one of sense and order; the child sees an incompre- i
hénsiHle c;:g*;.sﬁs:z f ¢ars moviog im all directiems. %ﬁ *ﬁ}aée: : -
5 e - ———
chiidren prefer to cross streets in mid-biock wiere they feel more ,
. secure. : '
: - . ; s
Q - Si . .
. 50 . ‘ '

n
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23. WHATTHECHILDSEES . %nzt the child sees is ecphatically ,
not what the adult sees in traffic. Eis‘'size is a limiting factor, =

relegating hix to a clear view of wheels and orher things thar share .

® . . F=

his nether view. And obviously, whea the child's view is obstructed,
_ * ¥ -
80 is the motozist at a disadvantage in visually picking up the o

. As noted elsevwhere, the > denied, because of his in-
. experience, the izportaznt ade senge an intization of
= . o E . -~ & - _ 3 3 ) i. - Fod
pare favorzbly with those of adults when measured in the traffic i
-_ - = - & = ’ ’
’ - environment., Ity is not a2 matter, of course, of keenest of senses
: 3 F - P 3 -
but most likely one of che child's inexperience that causes th
E = g - < - =
observed differences.-
) - 24. .. TRAFFIC BEHAVIOR . éer; aps not totally umlike his adult
£ _ . 7;); F
coungerparts, the child knows better than he performs in traffic. oot
) The ioportant difference is the child’'s evident inability to per-
form in a manner com—ensurate with his “;s%%ef;ge ievei—probably -
=— -~ 7 “beczige he Zoesn’t rezlly ¥nmow or understand the rraffic rules he
s - - = * ~ _ = e
can be taught -

ERIC . 62 T s

Aruitoxt provided by Eic: = =
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. One investigator reports that when children were observed in
traffic._and their behavior regorded periodically during the day, °

- the results showed only that there was complete inconsistency of .
behavior. A child rated excellent omr one observatidn was rated *
. lowest on another. ¥nat was deconstrated was cozmplete unmreliability.
That wnat g onild 2o rresumd '
- f *
rules iz nor a deterinos:
. ] /
. Boys 4o these studies knew more azbout sraffic than girls but be
_— . haved worse. .
. . , i
. ¢ -
R - -- - -
* = =
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- ' el z *
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. 28 January 1974
F -

Dear Parent:™*

-
=

-

A recently completed study of Santa Barbara bicycle dccidents disclosed a
‘ttagic fact: children under 13 years of age make up only about 8 percent
of the bicycle riders but are victims iggﬁere than 30 percent of the [
bicycle-motor vehicle accidents. ]

lieve that young childrem are wnable to fully
ic rules, even though they receive repeated

we are likely expecting our children to do ,
not vet capable when we let them ride bicycles

There is good reason t6 b
sunderstand the basic traf
safety training. 5
scewething of which they
on public roadways.

e
£
I

)
are

-

Miw

s part of our on-going research, we are agking.your opinion sbout the
dea that an age be deterzined below which children would not be allowed
to ride_bi:zvecles on public £

would substantizliy
children bicwclists

Pobo

the aag%er of serious accidents involving
motor vehicles,

Would youTtake.z Yoment nov to help us by answering <7 rthe questions =~ |
below and having vyour child return téig letter t6 his <lassroom teacher
tomorrow? ) - )
Thank you for vour ceoperatil™, - )
- . L4
-
Lloyd . Popish, Researcher for -
* -
_Santa 3ar3&;§\5§§3:§e fafety Study
- - =
. .
. 3

. PR N < N Y . -

1. How.zmany children do ydu hgse whe zre between 5 and 13 years )

.
of age? v .
# = - *‘#
2. Do you think the bicycle is‘awecerzary meang = trangportation
. - *
¥ for those children? Yes Xo v
= oot sy s T ’ 3
3. Have any of your children been involved in i bicycle-motor vehicle
. accident? Yes Ko’

- ; . eRiaL 5 ; e Raf 5 A . e
4. How ol4d do you think a child should be before riding a bicycle
on public roadways? _ years :
. . Figure 13a. Survey instrument
6. . : 65 = :

$

roadways. Evidence shows that such a requirement

=

Y

L]



Estimados Padres:
Recientemente se completd un éstudiv acerca de lus accidentes de ciclismo en
Santa Bdrbara, y se descubrié un éatu trdgico: u3a§ente el 8% de los nifios
menores de 13 afios vigjan.en bi a, perc de-éstos el 30X son victimas
de accidentes, ccurridos entre ta y vehiculos : motprizados.

bici

=

comgreseer
eﬁtrgnagien;o.
actividades para
conducir su 31c1;i

]

-«?
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n
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=

"‘Kept;brief to encourage response, the questionnaire asked only

four questions: .one reiating‘tg the number of younger children;
= ) — ) o x
another abodt the necessity of ,the bicycle as 3 means of transporta-

-
o e e B Wer ROF kTR R R gdar¥ T Er

tipn; a third about accidents; and lastly ﬁhe one about what the

minimum age should be. A predominantly low-age.;esponse would indi~

\\tatg‘an unfavordble reaction, a high-age response would sugges&

*

basic approval. * . -

(™

& -

"27. SURVEY DISTRIBUTION . As originally conceived, the survey
was to be distributed to a limited sample-—about 500-—of parents
with childfen enrolled in Saata Barbara's elementary schooi§z The

gample was expanded, however, and sarvey forms were distributed

%

and 1300 responses obtained. The cooperation of school officials

and classroom teachers made the survey possible and undoubtedly

<

accolnted to a iarge extent for the unusually high response ratio.

The sacple comprised nine public elementary schools: McKinley,

Mitson, Rsoseve}. s gg'}ﬁe}.n, :fan;;}.m, Cleveland, Adams, Washington,

"ilii"

& ai

and Pezbody; one pgrscziai school, Qur Lady of Mt. Cargei wag also

surveyed, ) ’

28 AVERAGE AGE., There were 1,373 survey gsrzs returned, ~
£ . . ) -
most of tze respondent § answering each of the four questions. The ~
= ® ) ; ’ =
overall average age chosen was about 11 years.  There were 309 -

= ‘e

responses in favor of an age under 10 years, and 323 named an age 3

greater than 12 years. There was a total of 1,264 replies to the
- . 7 i
question asking what the minimun age should be. Represented in the

67, -

-



Aruitoxt provided by Eic:

fotal 1,373 replies gfe thé‘parents“o£722?66 chiiérén between 5 and ’

- . 13 years old, the ages likely to be affected by implegeq;atigﬁ of a -

minimum age requirement. The distribution of

-

mum age question is shown in Fig. 1% in whick

responses to the mini-

-
the number of responses ’

- *

. " in relation to the various ages has been plotted. - As shown there is
e

a high secondary mode at age 12,

Among the respondents there were 107 who completed the Spanish- R

&
< - — Y *
language form. This group chose an average age of 12.5 years,

,-‘ = "
significantly higher than the overall average. Neither did they

select- any of the very young ages: there were 25 choices of ages
- § -

under 7 years for the entire group, none for this Spanish group.

B

Furthermore, about 58 percent icked ages greater than 12 years, '
P P g

compared with zn overzll survey figure of 25.6 percent.
A =

28, BICYCLE AS TRANSPORTATION . One questionnaire item asked
the parents if they considered the bicycle necessary as transporta-
- s
tion for their young children. There were 1,373 responses to the

H

question with a surprising 1,059 negative replies; that is§7$s%§i:z: -

cent do not think the bicycle is necessary, 22.8 percent think it™~

-

is. ] ’ e
% - .

. Y S v vy i .
The replies indicating the bicycle to be essential as trans~

- .
portatiod were-further analyzed ro see what effect, if any, ,this

group. had on the overall survey results., Of the 314 affirmative

. replies, 275 made a mirimum age choice.(the remainder chose np par-
- - ; - -

#
*

ticular age, a greater no-response to the age question than obtaimed - -
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Al

o e

Fe

for the engire sample) .

. ¥

.. Significantly, the®average age seiect2§;§y

z - -

=

*
-

- ~

* those for whom tﬁ'nbicyéie is deemed necess&ryAas}tranépértation .-
. . = ~

for their child

s 4f course, is the pig

-y -

5 :

the tota] responses choosi# some particular age. . For example,

e

»

drops’ to: about 9 years (9.2, years).

there were 1,264 responses to the a§e question. ~Of these,,lé

F
Of interest,

le &ffect of practical necessity on the

~ ES . . : = A - .
*chosen minimum age rather than a,simpde concern for a child's safe-
JE = -

- 4 ¥

1

T

It is interesring, too,*té see how the choices of the.bicycle-

is-necessary group were distributed when expressed as a percent of
. CE . T

* -

s;houg;xt the Aialiuﬁ ase should be 6 years 73.6 percent vf those

=

=

represents 22.8 percent of

#

qther ages are shown in Table 4,
£ = = -

seiectiﬁg age 5 erdb:emsers of tke bicycle—is-necessary group that

e saxm “ple pcpigatian,

Data for tha

In terms of tstaifresponses 303

chose an age 6 through 9 years; abost 47 percent of those thoices

were made by 22 percent of the respondents (thé

Bicycle 5&&;&;‘33 %

s .

bicycie—is—necessary
*

3 E

P -
. §i 23 Fercest

of Q‘ L -

group).. -
- Age S%it. E
EY - o 4 -
[ i -
: o ®
- * Y
g 133 L=, s
. § ¥
- -
. 2 15 377
- i &7
5 AA; e T ;‘37 - r¥y * *
. 13 13,
. 1% N
i = 3

l
"

ta ) 73.6
- F-1 .. -
3= £2.4 . -
. %, o
5% " 2.2, i
k11 - 3%.8 -
75 15.%
L . 2.3
I~ - - - o - 7T
1 17 6.7 o )
- = {{i !
H # .6 :
. o~ 7 -4 LY
L ' . 1.4 ‘X i
N

nimun age choices of thoss for whom £he bicycle is

. ,rW m\\\‘“

Table 4.
i ﬁecessary (22 8 of saugie} exyresseéigs pergent .of -
‘ . :otai responses
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- . f—‘ € e
-z 30. ACCIDENT RATE, Another survey question asked parents: . ‘ "

?owsﬁany of your children have been involved in a bicycle-motor ]
—_— = N " -
vehicle accident? There were 1,373 replies, 1,297 of ﬁhich &,ere

=

negative. ‘%oaetaaless, the 76 affirmative replies ref lect a sur~

4 ¢ g prisin!gly high accident rate. Expressed in other terms, about 3

percent of a child population of 2,764 had been victims of bicycle- .

motor veiicle accidents. fhis gives @ accident rate. for this

—
\ = -
- & - =

4 = > I rist ‘?ff&r ¥y - 7 -
5-13 age growp of asout &,000 per 195,050 enildren Zicyclisis.

o

O’zxvicﬁsly, these data are for Santa Barbara and may include the
+ e

) " effects of factors not aecessari ly pre¥ailizg in other.communities. -

It is difficult to thimk, %;c'geveri why the rate of bicycle acci-
dents among young crsﬁéres in Santa Barsara would differ markedly
= = . s ;

. from that in other areas. On t%ie:écntrar}f; one ig led to think of

mitigating facf;crs——relaitiz{eiy small and quiet towm, good weathers -

. & ]
f H - =
few children either dependent on or choosing to use bicycles as -

- ¥
] -

- school trdnsportation. XNometheless, any accident rate data are of
= - ; s !
interest; my experience has indicated a serious lack of such infor-

. mation, indeed to such an extent that qualitative judgments of the

&icycle accident picture are extremely difficult, if not impossible

. . . . . £
.. to make, - .

[}
(TS

& . . . ¥

. From Ref. 12, 'which shows in one ‘case the number of bicyele. .- g

.= L - ; e

K ._accidents per 100,000 children of eacn&gg :.rog 3 } through 10 years, _ B

J
w

"
WI\

= _ - = L 4

- one can develop an overall rate of_ about 270 per 100,000. These

P =

figures--the 3,000 E:ﬁé XZ?EQ-'ar:e not, of course, directly. compars T

= T S
-

. ‘ able. The lower rate is only for children through age 10. More

Q - ‘ +

ERIC * .. ?z’ | *
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= -

. ) important, the lower figure is for rezcrsed accident

figure reported by parents in this survey undoubtedly incldg ;o
¥ - - i A 1»7;&

every minor confrontation that the children had mentioned—dt home.
. P

If 5 percent of the survey-reported acciderfts Yere serious enough

£ <.

to have been reported, the rates woulld be sizilar. Other informa-

s

tion, discussed previously, shows the United States rate to be -
better by far than several European countries but about on par with

-

Sweden where the 270 per.-100,000 £1 g*ra was feve*osec. In this

matter of accideat rates another perspective,is added if we recall .

the motor vehicle drivers under age Z0 show an accident rate of F

¥
.31.- SCHOOL DIFFERENCES . Some differences hetween the schools
used in ;ﬁe survey o?‘§are§§ai attitudes toward a minimum age arg

#

7

shown in Table 5. The aversge minis=in age selected is seen to

= = 1— = s - a §
. range frozm 11.5 to a 1ow of 9.9 at ¥r. Qar;éi; Differences betweer

" =

the public schools are slight; it is thought that the lower age at

m

He. Carmel, a Catholic school, is the reflection of a greater de—
. - pendency on_the bicycle for ‘transportation (41 percent of the Mt.

M [ 5

= . . ,
. ‘Carmel responses sald the blicycle was necessary as transportation,

=
-

and 10 percent at } 1;553}

"
[

A

*

L3
. ff. - [ compared with 20 percent at McKiale

H i -
, iR . ' 4
. There is a general relationship between the averazge age select-
. Tz ' - 1- :

"

ed and the percent replyiag that the bicycle is necessary. -Tzble 5

N k1 B - . - -
alsoc shows the percent of respondents at each school who picked

*

minizus ages gIEgﬁer than 10 and greater than 12.
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i

% . = -
1. Average age selected . 10.8 yr
- - «
. .
L 2. Nucber of resposses under 10-yr = 309 or 23.8%
3, Huober of responses over 10-yr = 578 or 45.6%
N gLy _
} 4, FRucher of responses over 12 vr = 323 or 25.67
5. Mode (377 ‘10 vr
L _ { } s{:._‘_
2nd Mode (277) \ coL . 12 yr
—_ _—
R . o
- 6. Question™l - Bicycle necessary for tramsportation—
- . . Yes (314 replies . 22.8%
- ?i
-
}!;
8.
. ~ Survey Totals —-- 1,373 replies - - . )
- *° 1,373 replies to questions 1 zmd Z . =
‘. -7
- 1,264 replies to age choice. S B
-. = . * .":' H )
’ - 109 responses listed in other category,
) i . usually because respondents declined to
- i o7 make definite cholce. )
= , Y . .
. . =" . T
= - _
. A .
: Table 6. Overzll sum=ary. :
* #*
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THE
A SUMMARY AND RECOMMENDATION

CASE FOR A MINIMUM AGE
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Younger .childrer--Z to0 7 gears_éggrszéﬁaseig--are;ib@éteé in
. T o
. their thinking to their often [auity intuitions, based in turm on =
5’%3.: ] - = i °.
. limited percepiions. From about 7 years to 11 or 12 the child be-

ginsyto function in thought but is limited to the concrete objects

with which he has experiential contact. He can do some- logical -

-, thinking but still doesn't handld abstractions; his reasening is,

- - :
-

at best, elementary in nature. A&t about 11 or.12 the chi§§gbegias“,
:., - 2% *
a period of more logical operations. He cam think of thoughts and
. . . . _ ]

range forward and back in time and space. He can reason from spe-

* -

cifics to geémeralities, work with hypotheses, and imagine what .

would be the case if specified assumptions werk to hold. .

—_—

Te 7 b o | il masisvinl el s e
T oor = s ol 72 T3 kst IO soryer Tt
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o

ie .
rmilestones rust

) ¢ The ideas of comsergation of
- ’ W
volume, weight, and subdtance have been experimentally shown to

bility of the child at one age, within his range of undergtanding

"

e at a later one. Attecpts to change the order of the appearance of

- 3 L
these cognitive capabilities by training the child

=
%

have been large—

1y unsuccessful, as have attempts to hurry the development process.
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From one study:

tueen digtance

in children until ni

Children ngve

experimental situations, that they

exigrs be

« - -
=

thing, the fore

tizme until zge 8

]
- ) clock hands.
Studies of the

point of view.

-

trguersed

een_ time
tipe it
or clder, at

the idea thnat equal tice durat
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He cannot,

have consistently shown, in _

- r

think a directr relationship

A

and speed.

-

That is, the faster they do some-

takes. Children cannor, in general, tell

least ﬁot’; th any understanding of

ions are showa in equal movement of

Ffrom another's

with any accuracy,

* of a scene when asked to change his perspective, until about age
, : <

10. This means that

D)
» M =
.

position and then moves

- perspective even from the place he just lefr,

-

if z younger child views something from one -

to another position,

he can't descfibe the

The concept of right

and left is poorly deveioped in most children until age 9 or 10

and then they are still unable to identify right and left of an

object facing then.

E
-

O ‘ - R
ERIC .~ '
o C

. A )
Because he can't think from another's point of
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view, the child "assumes that all the world shares his thoughts and

¢ ’- ) ., - o
feelings" and that therefore he need not “explgin them. C(hildren
p— L

think ve know wnat 18 on theip mirds, a characteristic that has

P

significant iZplications for their traffic behavior.

-

2 nappy wnasareness of any reed for rules

T -

wy

Cnildren geem to ngw

in their games until later im thelr development—perhaps about 11 or
12, - The younger child, up to about 7 or 8 sees little point to any

fpig but ther regards thez as almost sacred edicts. Later, they are

—

inclined to look upon rules as arbitrary standards to be changed as

¥

suits the situation. If children neither demand nor understand rules

in their games, which engage the child so thorpughly it seems "as

if the coa?iicateé traffic ‘rules should not either be possible to

£
g =

comprehend andeto follow below tbe same age.". ) oo

not of the path taken to get there. Children view a change of posi-

tion; therefore; strictly in terms of the goal. [Lhildren have been
’ ‘ . -

found to develop, fairly consistently, first a concern for point of

arrival, then a concern with paint of deparfure, and lastly a

thought about the path between, Adults, of course, are principally

-,

]

.concerned with the path.traveled. i .

36. SHOULD THEREBEA MINIMUM AGE? The ‘inﬁﬁi?&}. P:j_grpoge of

. =

this study was to ‘prévide an answer to the question: Can an agef§e

o=, L 3 -

identified below which the child is, hecause of iﬁcc§§lete-cogni;§¥e .
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% development, incapable of performing, in an acceptably safe manmner,

£ )
sibility of .enhancing théfchiié‘s‘safgtyriﬁ traffic through inno-

B =

=

-

in:;raffic?' o .

. s , y :
Statistics clearly show that bicycle riding on public roadways -

L -

4s an activity that is significantly more hazardous for children

A

than for older age groups: Furthersord, the unfavorable statistical _ -

picture of youthful cyc ists is relatively comsisteat whether con-

sidered at the local, state, nationzl, or interaational level.

! - = = .

¥nat, then, are

accident involverment

’
»

==

The traffic environment is extrenely complex, .
even for many adults., It is an adult-created en—
virondent, with.adult oriented uses, and ruyles. .
I think enough data are available to permit the .
conclusion: that younger children are developmen— * o -
tali? i1casas§e of understanding the nature of . -
. traffic flow and its-assocfated rules of perfdrm- = — - L
- ance. I think further that the fdeficiencies in- .
. volved are not amenable to cnange that can &e
. effected through intensified and ekpanded prc* .

grams of safety education.

L]

b . - - - .
= - =

Ihis¢iatter statement does not, of course, preclude the pos~ N

5 = —_
' B - =

- =

vative and perhaps yet untried training fecbniques designed spe- —

, - . ]
cifically to cope with his developmental  limitationms. -

. ‘HHRT SHOULD THE MINIMUM AGE BE?

inupusly engaged v

»
37. Professor Stina *Sandels

-

has been actively and cont ith problems dssociadted

» | 52;' : - ?“
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. - AL e - .
T wit:ia the child in traffic sifice 1960 in Ker ;vork ,at the Instii:t:te
*e % L] ;
. s
T R - for Child Development Research at the 3ni4versity of Stockholm. ~
’ ’ ¢ e
Prof}ssor Sandels says that reaardi esg of nie training, a cm?é’s
;;T - - - 1 = “ , . ’ d
==~ <* ~  behavior In traffic eannot be f:mspea He does not possese the
o . s .
) necessa:ﬁg maturity te ;":encman as d ”éo&era:;l/ relza..,le pedes%man
- Jo.until the .age of §-12 yegra." And more: ", .. for certain not -
: . — IERE . s Lt
e N the matudity 't’oﬁ;‘le in wbon trafficd " In sum: He connpt ez~
L . . : - v 4
- .- geqﬁ%mj‘f e maturity “rom children az;;;..caant for pedeaf‘mgms
: ,en‘ ;;3 == L - ,-.,-;-- z L S nE = : o)
v til zizg-age‘:;?-.?_z‘:\ Traffic maturity sufficient for ci’as?;s deﬁ?@:és
Qoo s ; . s K - y
* . 7 ‘ E§ > B £ .
- a. 8till more aivdnced age." : R T
~ . E i . Y _" ) i bl - i
< . . B . . . * . 7‘ a ) ) é o .
. : o s 20— ‘- ‘
_ - nlsesfnere * and at an ararlier‘ éate, Professor Sandels expresseé
Lo .- .t 3
.+ her view ?.hat chﬂdren shoulé not be ailoweé to{yzfe in traff;c .
@ . . until they are at\least 12 years o}.ﬁr Morg ;ecently, A "E‘f I were
iR . e i . - 5 i f A{ . = 5 = = -
- _in the position to make ¥ne laje in this reer c,‘, r atd nc«*}gilc@}
N <o e .
Lt ’25«32@-75&;*‘3 io rr:;c;gjr traffic; is—yeat-a}ds to érivg acp‘eds and .
s S, - ) o~ g - e ¢ .
T A - . 1 ssll v - - bof ) -
T 20-year>olds to drive-cars." - - .
.. ST ot ’ E - . =
Ce 3738 CONCLUSIONS. I thin} stséz ﬁﬁﬁiﬁ&g 5‘;§>porc at least
. - . . o=, - e - =
~ F . - "~ ) £ - =~ e - =
. threg conclusionst - - . - % - .
- - : . ‘ ’ j - > ) .0 ¥
) . 1. . Kainloum 2g@ requirement fof,cbildren bicyclists using
= - = - s - - B _ oA
fe- ) guiﬂic roaéﬁ*a;gs- should be established. s
; = ' 1 A % - é | B -
. T, ’2. The mimimum age shou}ﬁ be no less thaz;"}r yezxg -
= = * - . - ., —-ﬂ = . ¥
‘é’ ‘i’arents ‘of children in tﬁ’as affected age gtg&p f:ﬁl -
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The' many ?easons ﬁ:'oz%ing;:hé nminigum age as 13 have been

- D, R .
developed and discussed throughout this report. Some of the im-

' portant ones:” (1) -an age of 13 advances the ghigd into, the cogni-

tive deveiopment perisd oz formal operatioa? thus ensuriag, as
£ch a% poss%‘:le <he cognitive structures RECEssa}.’}’ to an under-

standing of traffic ¥iow and tr‘afﬁic mles; (2 ala‘nough a lower

Ll
s

3
®

Lé_&g than some a&thorities would recomensz an ag.e of 13 is at onte

p!:acticabie ane compatible w;.ar; theit genera? tn.nking? on the sub—
jecty (3) the effect of crﬂ?dre'; s general_ zmcoz;cern azoﬁ ruies,
evident through ages 11 or 12, .wopld 's ifcme:?‘eeﬂ* and (é}

"

£ * .

. -

&a:sed on one hi::ycig-;“xOF vehicle accident analysis, an ége of 13

& .
gwculd eiimate a‘a.pﬁts ﬁ} percent of the accidents involving y‘uunge’r
children (an age 05 9 or 10 would eliminate about 25 perceat) ’

= - ., - t ‘13 . .
) lI € = & -
&% o ST S s s

.Ther e other good- reagons that dictate,against lower age

i’equir&ﬁents. For exaaﬁle: there is iittxl'e:}evelcpﬁentai c’tzange

-

i,n chil&re-n between the ages of 6 amili} yearsf%ne changes that

do occur aeigg essentially social i;z nature. THds is si‘*plyéa s:ay
. £ -;; - b T .
of saying tf;a't most agytﬁiag that can be taught the lQ-}*eaz-celé

=
is

.&an .%ike&zise be !:aizgxt the 6-“ear-dlé Logically, ighere}fore, o '
impositiof of an age limit of 10 years would be. tantamount to a, ="
" minimm age reqnire ment of 6 years, when cSRsidéred ih terms of. §§
: tf?‘f - =
A g chiié’g_gggaitive ca?ahiiities A 3
i * ) Z R i;i . £ - -
‘ ‘ =, * . . d . { . s,
. ! _—_— T- 7 - ° . .t . - . . =
: 39* ASUMMARYSTATEMENT-, There isi certainly ample precedent:’
- A - - s - . ' -
for, the establishiient of a minimum age requirement for younger
= . Y i = 7 - ’ N " ) ' ) i}..
- \ ; i T
3 . = = s :*’g%
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- E-Eyclists‘, ~all z:;;stances, the child's lack of responsibil~
. : 4ty and indeed his lggal right to bei;av_g as a child are z:ecegnized - . -
’ Y \ ; s % t
- : -3 . : ~ 5 . ,
.and considered when various standards of conduct are defined. S
* * . * *
} _Children are not permitted to drive cars sisgiy\.:ecatzse driving _
) . 7 o v - .
. 1mposes an adult responsibility of which a ;:'si d is held :iacapable,
- g NP N ¢ J ~
. There is a seering incongruity in pe :_lﬁt..z;g‘ chl}.érea to operate .
. i = . . ) =
i H
bicycles on stteets busy with motor wehisXe traffic and imposging,
£ 1
. U . e %
. as thg venicle code does, the same adult ruld regulati eaf z:%za;
, . apply fo mororists. - — j ‘ ’ .
= - . = H z = B <
, é wnen.giving thought to ;satfcﬂlﬁg th€ child in traffic it is - .
— * . i - ‘ -
N . 4 = . . PR
. iﬂxer;é&t that we recognize z fundamental difference in s‘:*:;e respon~ )
, d that due others. The ééffere:ace éerives '
¥ N = . -
perforn safely, even’ t{;ozsgh we may tﬁiﬁ‘;&fk
L . .
= * . -~ = = - ) ] s —_—
L he' ‘-cg;;s'fsi the rules;-on the other hand is the older person who } .
: L S - z . . E:f i .
s knows better but zay cnooze to behave unsafely.” In the first c o
T - = N LN - b . = _ .
= o2 e, . % o ® < = s .
. - there is an ygifstakable duty to protect; in the latyer case it i5°
- £ = = - r) - =% X ’ ;‘ri‘, l i = B
probably suffici ntly €esponsible to educate and. caution. The
* § * ) 3 T Py - £ i ) * - >‘!
' = child is.a special case. %
- x . . L. . Tl - ~ M * :
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. 40. THEPROBLEM, Prohibiting the use of public roadways to -
bicycle operators under 13 years of age would--with great certaifity
L] = . o . . I'g
—achieve a maior. reézzcz‘crz in t.rie number of young cyclists killed
‘and iﬁja’:eéf But, ass“'“fgg acceptance of the minimum agé idea, .,
= . - - - -
-~ how could, -0 how s*zo;z?é, implementation proceed? -
- P = ” o =
The nature of the bicycle as a vehjcle gnd the nature of the - -
bicyclist -as a vehjicle operator make any kind of regulation at ) y ’
. T * L. . . 3
begt diff and, to.a great extent, ineffective, An zhalogous
=7 = . : = .
- I-4 . -7 ~ . - - N
. - situation would prevail iI control of wotor_yghicle traffic werg to .
- be attempted withdot registration or licensing-of either vehicles -,
. or ogperators. _ ° x;‘ . ) - . - ’
. . . . » ) i H . - .. h . = . i - N .
. S
. Sﬁéosmteéi?, there are many ways.to ?rscees& ;‘itﬁ; {*gimaﬁsﬁ - S
oot ;Jﬁf a minimum ege regazraaeai but it seens e?i&eﬁt that all cpuld be ~~ < -
< AR o . LR
broadly categorized as either having or not having the for £ law.® , ¢ o 2
‘ ‘ = - i : - t. = b !ﬁ 7& £ *
- - . 7&"_ Py 7; §a
,/ In ‘the latterfcase, there would be several alternatives to consider. 37
¥or myi;s the iﬁﬁ&gﬁtatiog gould ﬁroceieé t;;rng& the channel °
of gareata}.-. resgsﬁsizn}s ty with gognzant agencies gﬁéertakigg -
5
¥ ot ;3
‘ -

pu&iﬁgeﬁmatisﬁ and inform ti&n Jprograns soliciting *;s}.ﬁﬁtaz?\

parental imposition of the age Eiﬁi;f M Schools could ‘se ‘cailai igto
ﬁ"“ al r&aé:f ;ﬁgﬁtiﬁﬁ in

. .
*
M = = ; : ) ) CF S
Syt a quasi-enforcement role {a rolé in which s
. o !s=
A . : .
» ¥ £ . -
‘ & . ) - - N ;
H t - =
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. § chool.

13

thels regard) by forbidding younger children

Izplementation could also™e tried

K

to ride, bicycles to

-

through the lcea}. op—

- = : ! =¥ - T
tion device. ~ Certainly, many sci’;e_es ccﬁ& be suggested and un--
- ‘g o g.
= émte&}.y all would have some merit. But 211 would suffer thein-
1 , . 5. . . I} < ¢ . ,
. i ) " s
herent weakness thgt accompanys any sanction lacking enforcement
potential. - R
, 2 5
i
l; *
[ )
r s A , -
i to our yowyger cyoliata. - ~
- s o 3 % i :
- s " # ’ . - -
. } 41, A RECOMMENDATION . “The effective and praczicable imple-
B - . 7-:%’*‘;,
7 ceatation plan 5#&:; te be s{:‘aﬂg&;em& d: ZAmend the Califormiz - -
¥esi¢3.& &:%fe te sgeci:i 11y deny use of public roadways to-the
L3 - R - . ?” :! . .. ~ . - - -
-~ youngar cyclist. ffecr, it should be umlawful for zny person
= = - Y
: vho has not yet att &“%Eé&}. .
d ¥ P .
——
-
driven vehicle onypub unless accompanied by an adulc.’ -
A SN SR s ‘.\, . £
7.5 Ty / . .k »
S Y @ &
ot ST ziven thag siat : irum age r
. " - Tk - . A P R
" quirement would sti field offi-
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