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PREFACE 

This document is the third volume of a four volume report 

covering the results of a one-year study contract to determine a 

program planning methodology for the evaluation of highway safety 

countermeasures. The present volume contains detailed program 

plans for the six program categories defined in Volume 2. Volume 1 

is an introduction and summary to the results obtained in the 

study; Volume 2 contains the rationale for program planning; and 

Volume 4 is a report bibliography on documents pertinent to counter- 

measure development. 
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1 , O  INTRODUCTION 

A f t e r  i n t r o d u c t i o n  of t h e  s i x t e e n  Highway S a f e t y  Program 

S t a n d a r d s ,  a  need f o r  some p o s i t i v e  c r i t e r i a  t o  a i d  i n  t h e  a l l o t -  

ment of funds  f o r  t h e  v a r i o u s  s a f e t y  programs became e v i d e n t  a t  

t h e  n a t i o n a l  l e v e l  of  government.  The d e t a i l e d  e v a l u a t i o n  program 

p l a n s  p r e s e n t e d  i n  t h i s  document r e p r e s e n t  an a t t e m p t  t o  s a t i s f y  

t h i s  need by d e s i g n i n g  demons t r a t i on  a c t i v i t i e s  t o  measure  t h e  v a l u e  

of highway s a f e t y  programs i n  terms t h a t  a r e  u n d e r s t a n d a b l e  t o  t h e  

l o c a l  p r a c t i t i o n e r .  

I n  a  c a u s a l  c h a i n  approach t o  t h e  e v a l u a t i o n  o f  countermeasure  

e f f e c t i v e n e s s ,  an o r d e r e d  se t  of s t e p s  a r e  assumed t o  t a k e  p l a c e  

between t h e  i n s t i t u t i o n  of a  s a f e t y  sys t em change ( o r  countermeasure)  

and t h e  f i n a l  d e s i r e d  e f f e c t  ( u s u a l l y  t h e  r e d u c t i o n  of a c c i d e n t s  o r  

f a t a l i t i e s ) .  F i r s t ,  t h e  change is assumed t o  modify t h e  c h a r a c t e r -  

i s t i c s  of some component o r  components of t h e  highway t r a f f i c  sys t em.  

Major components a r e ,  of c o u r s e ,  t h e  d r i v e r ,  t h e  v e h i c l e ,  and t h e  

roadway. A t  t h e  n e x t  s t a g e ,  t h e  change i n  c h a r a c t e r i s t i c s  is assumed 

t o  modify t h e  performance of t h e  a f f e c t e d  p a r t .  Thus,  t h e  educa ted  

d r i v e r  w i l l  e x e c u t e  t u r n s  i n  a  more a c c e p t a b l e  f a s h i o n ;  improved 

v e h i c l e  b r a k e s  w i l l  s t o p  t h e  c a r e  more q u i c k l y  and more s a f e l y ;  o r  

highway median b a r r i e r s  w i l l  r educe  t h e  i n c i d e n c e  of  l a n e  c r o s s i n g s .  

F i n a l l y ,  a t  t h e  o p e r a t i o n a l  s t a g e ,  t h e  mod i f i ed  performance o b t a i n e d  

from an a f f e c t e d  component is assumed t o  r e s u l t  i n  a  new f a t a l i t y  

r a t e  o r  a c c i d e n t  r a t e .  I n  t h i s  f a s h i o n  t h e  i n i t i a l  s a f e t y  change 

is l i n k e d  t o  t h e  f i n a l  d e s i r e d  r e s u l t  ( reduced  a c c i d e n t s )  by a  series 

of s t e p s .  Fu r the rmore ,  t h e  e f f e c t  of t h e  whole p r o c e s s  can  be  

c h a r a c t e r i z e d  by a  number of e f f e c t i v i t y  measures  a t  each  s t a g e  of 

t h e  c h a i n .  

The  tendency  i n  t h e  p a s t  h a s  been t o  d e f i n e  t h e  e f f i c a c y  of 

a  countermeasure  s o l e l y  i n  terms of its a b i l i t y  t o  r educe  a c c i d e n t s ,  

t h e r e b y  n e g l e c t i n g  t h e  h o s t  of o t h e r  p o s s i b l e  outcomes.  O r  i f  t h e  

i n t e r m e d i a t e  e f f e c t s  a r e  c o n s i d e r e d ,  i t  is o f t e n  a t  t h e  expense  of 
t h e  f i n a l  outcome o r  of t h e  whole range of p o s s i b l e  e f f e c t s .  The 



real need for countermeasure evaluation programs lies in the need 

to obtain information on the utility of changes in the safety 

system that is both understandable and convincing to the local 

safety practitioner, i.e., the person at the local government level 

who is responsible for the day-to-day decisions concerning the 

operation of the highways. At the present time, the highway safety 

field is saturated with extravagant claims for every conceivable 

gain. It is consequently not surprising when a local safety practi- 

tioner (who is perhaps unfamiliar with the latest safety developments, 

but certainly not incompetent) is hesitant to accept a claim that he 

only needs to introduce SYSTEM CHANGE X in order to reduce fatalities 

by 20%. 

Instead of this approach, it seems more logical to support any 

claims of potential accident reduction by a comprehensive picture 

of countermeasure effects and ramifications. While scientific 

formulations may be necessary in presenting this information, its 

basic form should be readily understood and assimilated by all the 

appropriate practitioners, even if they are unfamiliar with the 

scientific formulations. 

In Volumes 1 and 2 of this report we have presented, in some 

detail, our understanding of the evaluation process and the program 

planning methodology that is needed to produce sound, usable 

information. This volume contains detailed program plans for the 

six program categories described in Volume 2. With the category 

descriptions of Volume 2 as background material, the plans of this 

volume may be related in an interconnected scheme of evaluation 

methodology. 



ROAD USER REGULATION 

The Road User Regu la t ion  program c a t e g o r y  encompasses n l l  

t h o s e  s a f e t y  sys t em changes t h a t  a r e  des igned  t o  modify t h e  

c h a r a c t e r i s t i c s  of people  who u t i l i z e  t h e  highway sys tem;  t h i s  

i n c l u d e s  au tomobi le  o r  t r u c k  d r i v e r s ,  m o t o r c y c l i s t s ,  b i c y c l i s t s ,  

and p e d e s t r i a n s .  For t h e  most p a r t  ou r  u s e  of t h e  term "road  

user1 '  w i l l  imply au tomobi le  d r i v e r s ,  b u t  t h e  a p p l i c a b l e  coun te r -  

measures  a r e  i n  no way r e s t r i c t e d  t o  t h i s  u s e r  c a t e g o r y ,  Con- 

c e p t u a l l y ,  t h e r e  a r e  t h r e e  components of  t h e  r e g u l a t i o n  p r o c e s s :  

t h e  r e g u l a t i o n s  a s  e x e m p l i f i e d  by t h e  sys tem of  codes  and laws 

and t h e i r  i n t e r p r e t e r s ,  t h e  c o u r t s ;  t h e  r e g u l a t o r s  o r  p o l i c e  t h a t  

a r e  commissioned t o  e n f o r c e  t h e  r e g u l a t i o n s ;  and t h e  r e g u l a t e d ,  

t h e  o b j e c t s  of t h e  r e g u l a t i o n  p r o c e s s .  

Because Road User Regu la t ion  program a c t s  on peop le ,  t h e  

r e a l  e f f e c t  of any g i v e n  a c c i d e n t  r e d u c t i o n  t echn ique  is 

n o t o r i o u s l y  d i f f i c u l t  t o  a s s e s s .  I n  p r a c t i c e  t h e r e  a r e  many 

o p e r a t i o n a l  program pe r sonne l  who o p e r a t e  much of  t h e  t ime  on t h e  

b a s i s  of hearsay  ev idence  o r  a n e c t o d a l  a c c o u n t s  of s u c c e s s f u l  

methods t h a t  have been used e l sewhere .  Thus,  equipment is pur- 

chased  and new enforcement  p rocedures  a r e  pu t  i n t o  o p e r a t i o n  on 

t h e  ev idence  t h a t  a  s i m i l a r  method was used a t  a n o t h e r  s i t e  and 

was s u c c e s s f u l  t h e r e  ( a t  l e a s t  i n  t h e  p e r s o n a l  o p i n i o n  of some 

pe r son  who was invo lved  i n  t h a t  e f f o r t ) .  Very few meaningfu l  

s t u d i e s  t h a t  have s t a t i s t i c a l  v a l i d i t y  have been conducted  t o  

de t e rmine  t h e  e f f i c a c y  of enforcement  measures  even though t h e r e  

i s  a  s t r o n g  f e e l i n g  t h a t  t h e y  must be  good. One o f  t h e  most w e l l  

known is t h e  Opera t ion  101  work done i n  C a l i f o r n i a .  T h i s  s t u d y  

has  developed expe r imen ta l  ev idence  of a  r e l a t i o n s h i p  between en- 

forcement  and a c c i d e n t  r e d u c t i o n ,  b u t  i t  was no t  a b l e  t o  d e f i n e  

t h e  q u a n t i t a t i v e  n a t u r e  of t h a t  r e l a t i o n s h i p .  A more r e c e n t  

s t u d y  c a l l e d  O p e r a t i o n  500 is des igned  t o  supp ly  t h i s  r e l a t i o n -  

s h i p .  

P a r t l y  because  of t h i s  l a c k  of adequa te  knowledge, t h e  c i t y  

c o u n c i l s  and s t a t e  l e g i s l a t u r e s  who must a p p r o p r i a t e  t h e  neces sa ry  



money f o r  fund ing  any proposed  program have ,  i n  l a r g e  p a r t ,  

remained unconvinced of  t h e  v a l u e  of s p e c i f i c  p e o p l e  r e g u l a t i o n  

c o u n t e r m e a s u r e s .  A prime example o f  t h i s  o c c u r r e d  i n  t h e  c i t y  

of  F l i n t ,  Michigan .  C o i n c i d e n t  w i t h  t h e  i n t r o d u c t i o n  of  a  

s e l e c t i v e  enforcement  program, t h e  c i t y  en joyed  a  r e d u c t i o n  i n  

f a t a l i t i e s  from 3 1  i n  t h e  y e a r  b e f o r e  enforcement  t o  13 i n  t h e  

y e a r  o f  t h e  expe r imen t .  The o p e r a t i n g  a g e n c i e s  would l i k e  t o  g i v e  

t h e  e n t i r e  c r e d i t  f o r  t h i s  change t o  t h e  enforcement  program, 

and a t  a  c u r r e n t l y  a c c e p t e d  v a l u e  of a  l i f e  l o s t  i n  t r a f f i c  of  

$140,000,  t h e  p o l i c e  program s h o u l d  be wor th  $2 ,500 ,000  t o  t h e  

community, Program c o s t ,  on t h e  o t h e r  hand,  was o n l y  $400,000,  

s o  t h a t  t h e  cost b e n e f i t  o f  t h i s  program is a p p a r e n t l y  l a r g e ,  

However, i n  s p i t e  of  t h i s  e v i d e n c e ,  t h e  program a d m i n i s t r a t o r s  

a r e  having  rough  s l e d d i n g  i n  t h e i r  a t t e m p t  t o  conv ince  t h e  c i t y  

c o u n c i l  t o  c o n t i n u e  t h e  a c t i v i t y .  

Consequent ly ,  i f  t h e r e  a r e  t r u l y  a  number o f  r o a d  u s e r  

r e g u l a t i o n  coun te rmeasu res  t h a t  a r e  wor th  more t h a n  t h e y  c o s t  

( i n  some s e n s e ) ,  t h e n  t h e  d e m o n s t r a t i o n  e f f o r t s  must be  c a r e f u l  

t o  c o l l e c t  comprehensive proof  o f  t h i s  i n  a  way t h a t  w i l l  s e r v e  

t o  c o n v i n c e  t h e  l o c a l  d e c i s i o n  makers .  

2 . 1 .  A Review of  R e g u l a t i o n  A c t i v i t i e s  

The Road User  R e g u l a t i o n  program a r e a  i n t e r f a c e s  i n  a  funda- 

men ta l  f a s h i o n  w i t h  f o u r  of t h e  s i x t e e n  Highway S a f e t y  Program 

S t a n d a r d s .  They a r e  t h e  Codes & Laws, T r a f f i c  C o u r t s ,  Alcohol  

S a f e t y ,  and P o l i c e  T r a f f i c  S e r v i c e s  s t a n d a r d s .  Because t h e  

a l c o h o l i c  d r i v e r  is under  i n t e n s i v e  s t u d y  i n  t h e  ASAP programs 

sponso red  by t h e  NHTSA, t h e  Alcohol  S a f e t y  S t a n d a r d  has  r e c e i v e d  

minimal  a t t e n t i o n  i n  t h i s  s t u d y  e x c e p t  where i t  i n t e r f a c e s  w i t h  

t h e  r ema in ing  r e g u l a t i o n  a c t i v i t i e s  i n  t h e  l a r g e  s c a l e  e v a l u a t i o n  

programs.  I n  o u r  a s se s smen t  of program p r i o r i t i e s  ( a s  d i s c u s s e d  
i n  Volume 2 of t h i s  r e p o r t )  t h e  P o l i c e  T r a f f i c  S e r v i c e s  S t a n d a r d  

h a s  r e c e i v e d  pr imary  c o n s i d e r a t i o n  s i n c e  i t  a p p e a r s  t h a t  t h i s  

a r e a  is most l i k e l y  t o  be  a c t i v e l y  pursued  a s  a  r e a l i s t i c  

endeavor  i n  t h e  nea r  f u t u r e .  



The p r i n c i p a l  aim of t h e  Codes & Laws S tanda rd  is t o  

a c h i e v e  u n i f o r m i t y  among t h e  v a r i o u s  laws and o r d i n a n c e s  s e t  

f o r t h  by t h e  s t a t e s  t o  a t t a i n  s a f e  use  of t h e  highway sys t em.  

The T r a f f i c  Cour t s  S t a n d a r d ,  on t h e  o t h e r  hand, s e e k s  t o  

a c h i e v e  prompt and i m p a r t i a l  a d j u d i c a t i o n  o f  c a s e s  by s p e c i f y i n g  

t h e  n e c e s s i t y  f o r  c o u r t  s e t t l e m e n t  of a l l  moving t r a f f i c  vio-  

l a t i o n s  and by t h e  m o d i f i c a t i o n  of  c o u r t  o p e r a t i n g  p r o c e d u r e s .  

N e i t h e r  s t a n d a r d  has  r e c e i v e d  much i n  t h e  way of  "402" program 

s u p p o r t  from t h e  s t a t e s .  HSRI s t u d i e s  i n d i c a t e  t h a t  t h e  s t a t e  

spend ing  t h e  l a r g e s t  p e r c e n t a g e  of its funds  i n  t h e s e  s t a n d a r d  

a r e a s  f o r  t h e  p e r i o d  1967-1970 was M i s s i s s i p p i .  The re ,  l e s s  t h a n  

6% of  t h e  a v a i l a b l e  funds  were s p e n t  i n  t h e  Codes and Laws a r e a  

and l e s s  t h a n  10% i n  t h e  T r a f f i c  Cour t s  a r e a .  (See Appendix A 

i n  Volume 2  of t h i s  r e p o r t  f o r  a  d i s c u s s i o n  of t h e  HSRI "402" 

p r o j e c t  f i l e  and i ts use  i n  t h i s  r e s e a r c h  program.)  

I n  s p i t e  of t h i s  a p p a r e n t  l a c k  of concern  i n  t h e  "402" a r e a ,  

t h e r e  is a  g r e a t  d e a l  of conce rn  i n  t h e  s o c i e t y  a t  l a r g e  t h a t  

t h e  c o u r t  sys tem is f a l l i n g  f a r  s h o r t  of i ts  g o a l  of p rov id ing  

r a p i d ,  j u s t  t r e a t m e n t  of t h e  c a s e s  t h a t  i t  t r e a t s .  

The prime r e s p o n s i b i l i t y  of t h e  p o l i c e  f o r c e  i n  s a f e t y  

a c t i v i t i e s  is t o  i n s u r e  t h a t  t h e  codes  and laws t h a t  have been 

e s t a b l i s h e d  f o r  d r i v e r  b e h a v i o r  a r e  adhered  t o ,  and t h a t  t h o s e  

pe r sons  a p p a r e n t l y  d e v i a t i n g  from t h e  e s t a b l i s h e d  norms of  

s a f e t y  and l e g a l i t y  a r e  apprehended and r e f e r r e d  t o  t h e  c o u r t  

sys tem f o r  a j u d i c a t i o n  and ,  i f  c o n v i c t e d ,  c o r r e c t i o n .  The 

s t a n d a r d  s e e k s  t o  upgrade t h e  e f f e c t i v e n e s s  of t h e  p o l i c e  i n  

c a r r y i n g  ou t  t h i s  r e s p o n s i b i l i t y  by p r o v i d i n g  t r a i n i n g ,  develop-  

i n g  b e t t e r  r e p o r t i n g  t e c h n i q u e s ,  and promoting b e t t e r  management 

of  t h e  pe r sonne l  a v a i l a b l e  t o  t h e  p o l i c e  f o r c e .  

I n  an  e x t e n s i v e  su rvey  of t h e  P o l i c e  T r a f f i c  S e r v i c e s  (PTS) 

l i t e r a t u r e  (Reference  2 - I ) ,  p o l i c e  s e r v i c e s  have been d i v i d e d  

i n t o  t h r e e  pr imary a r e a s :  

1 )  S t r e e t  Func t ions  - T r a f f i c  c o n t r o l ,  enforcement ,  
a c c i d e n t  management, m o t o r i s t  s e r v i c e s ,  e t c .  



2) Support Functions - Court appearances, education 

a c t i v i t i e s ,  accident  a n a l y s i s ,  e t c .  

3 )  Management Functions - Financ ia l  c o n t r o l ,  manpower 

deployment, p l an t  maintenance, s t a f f  t r a i n i n g ,  e t c .  

The PTS f i e l d  is a  popular one f o r  s t a t e  and l o c a l  programs 

s i n c e  31% of t he  "402" p r o j e c t s  and 18% of the  funding has been 

expended i n  t h i s  s t andard .  

Because t h e  PTS area  involves a  g r e a t  va r i e ty  of t a s k s ,  

t h e r e  a r e  a  bewildering number of pos s ib l e  countermeasures t h a t  

could be used i n  any p a r t i c u l a r  s i t u a t i o n .  Hence, f o r  t h e  pur- 
poses of t h i s  r e p o r t ,  we f e e l  t h a t  it is not pos s ib l e ,  o r  even, 

d e s i r a b l e  t o  s e l e c t  a  s e t  of countermeasures f o r  a  p a r t i c u l a r  

s i t e .  The choice of appropr ia te  change programs should be based 

on analyses  of l o c a l  needs. We do, on t h e  o ther  hand, d i scuss  

eva lua t ion  methodology, and we use s p e c i f i c  programs a s  examples. 

From our review of t h e  l i t e r a t u r e  and the  programs t h a t  

have been c a r r i e d  on i n  t he  Road User Regulation category,  the  
app l i cab l e  countermeasures have been segrea ted  i n t o  e i g h t  gener ic  

groups.  I n  der iv ing  t he se  groups, a  s c a l e  of i n t e r a c t i o n  between 

the  d r i v e r  and t h e  r egu la t i on  system was used f o r  ca t ego r i za t i on  

purposes.  That is ,  the  groups range from i n t e r n a l  management 

func t ions  of t h e  po l i ce  fo rce  t h a t  r equ i r e  l i t t l e  contact  w i t h  

t he  d r i v e r s  who a r e  t h e  sub j ec t  of the  program, t o  t he  treatment 

of soc i a l - i nd iv idua l  problems t h a t  a r e  p r imar i ly  concerned w i t h  

a  d i r e c t  con t ac t .  The countermeasure groups a r e :  

1) Management improvements a r e  ove r l a id  on an ongoing PTS 

program where techniques l i k e  manpower a l l o c a t i o n  and 

cos t / bene f i t  methods a r e  implemented. 

2) Training programs where present  PTS manpower is t r a i n e d  

f o r  some s e l e c t e d  advanced s k i l l s  (behavioral  sc ience ,  

management, e t c . )  o r  i n  t he  use of some s p e c i f i c  t o o l  

(eg. r a d a r ,  e t c . ) .  
3 )  Manpower add i t i ons  where more manpower, e i t h e r  a t  o r  

above the  cu r r en t  t r a i n i n g  l e v e l ,  is added t o  a  PTS force .  



4 )  Equipment a d d i t i o n s  where  m a j o r  i n v e s t m e n t s  i n  e l e c t r o n i c  

e n f o r c e m e n t  g e a r  a r e  made a l o n g  w i t h  some min imal  t r a i n -  

i n g  e f f o r t  a n d  i m p l e m e n t a t i o n  scheme .  

5 )  P r o c e d u r a l  c l a r i f i c a t i o n s  i n  Codes & Laws where  s t r e a m -  

l i n i n g ,  s t a n d a r d i z i n g ,  a n d  t r a i n i n g  o c c u r  d e a l i n g  m a i n l y  

w i t h  t h e  o p t i m i z e d  u s a g e  and  a d m i n i s t r a t i o n  o f  o l d  l a w s  

a s  well  a s  t h e  i m p l e m e n t a t i o n  o f  new l a w s .  

6 )  L o g i s t i c a l  improvements  i n  t h e  h a n d l i n g  o f  c o u r t  r e l a t e d  

p r o b l e m s  where  p r o c e d u r e s  and communica t ions  be tween  

PTS u n i t s  and  c o u r t s  a r e  made more e f f i c i e n t .  

7 )  Media e f f o r t s  where  i n c r e a s e d  communica t ion  be tween  t h e  

p u b l i c  a n d  t h e  p o l i c e  a g e n c i e s  a r e  a t t e m p t e d .  

8 )  S o c i a l - I n d i v i d u a l  p rob lem h a n d l i n g  t e c h n i q u e s  a r e  imple -  

men ted  where  a  s y s t e m  of  d i r e c t  c o n t a c t  a c t i o n s  is u s e d  

t o  i n f l u e n c e  p rob lem d r i v e r s  s u c h  a s  a l c o h o l i c s .  

The u s e  o f  a  program m a t r i x  t o  d e t e r m i n e  t h e  a d d i t i v e  and  

i n t e r a c t i v e  e f f e c t s  would  b e  p r o h i b i t i v e l y  e x p e n s i v e  and  time 

consuming .  F o r  i n s t a n c e ,  t h e  c o m b i n a t i o n s  o f  e i g h t  i n t e r a c t i v e  

c o u n t e r m e a s u r e s  g r o u p i n g s  a t  t h r e e  i n t e n s i t y  l e v e l s  f o r  e a c h  

g r o u p  would r e q u i r e  747 e x p e r i m e n t a l  d e t e r m i n a t i o n s .  C a r r y i n g  

o u t  s u c h  a  p rogram would b e  c l e a r l y  r i d i c u l o u s .  Our p r o p o s a l ,  

t h e r e f o r e ,  is t o  u s e  t h e  m a s t e r  " b u i l d i n g  b l o c k "  p rogram p l a n  

d i s c u s s e d  i n  Volume 2 a s  a  l o n g  t e r m  p l a n n i n g  g u i d a n c e  a p p r o a c h  

t o  c o u n t e r m e a s u r e  e v a l u a t i o n .  

2 . 2  The Program Des ign  R a t i o n a l e  

Due t o  t h e  c h a n g i n g  p o p u l a t i o n  p a t t e r n s  i n  o u r  c o u n t r y ,  i t  

a p p e a r s  t h a t  c i t i e s  i n  t h e  r a n g e  o f  1 0 0 , 0 0 0  t o  2 0 0 , 0 0 0  r e s i d e n t s  

a r e  e x p e r i e n c i n g  t h e  g r e a t e s t  r a t e  o f  i n c r e a s e  o f  highway a c c i -  

d e n t s .  S e v e r a l  r e a s o n s  f o r  t h i s ,  a t  l e a s t  on t h e  s u r f a c e ,  c a n  

b e  a d v a n c e d .  L a r g e  c i t i e s  i n  t h e  p a s t  d e c a d e  h a v e ,  f o r  t h e  most  

p a r t ,  b e e n  s u f f e r i n g  a  p o p u l a t i o n  d e c l i n e  a s  a  r e s u l t  o f  
m i g r a t i o n  t o  t h e  s u b u r b s  a n d  t o  s m a l l e r  c i t i e s .  T h u s ,  t h e  
f a c i l i t i e s  t h a t  h a v e  b e e n  s u c c e s s f u l  i n  c o n t r o l l i n g  a c c i d e n t s  

i n  t h e  p a s t  a r e  c e r t a i n l y  a d e q u a t e  t o  h a n d l e  t h e  n e e d s  of  a  



r educed  p o p u l a t i o n  i f  a d e q u a t e  f u n d i n g  is a v a i l a b l e .  Small  

c i t i e s  and r u r a l  a r e a s ,  on t h e  o t h e r  hand,  have n o t  grown t o  t h e  

p o i n t  where a c c i d e n t s  have become a  dominant problem.  I n  t h e  

medium s i z e d  c i t i e s  of t h e  s i z e  under  c o n s i d e r a t i o n ,  however, 

t h e  r a p i d l y  e x p a n d i n g  p o p u l a t i o n  h a s  i n  most c a s e s  o u t s t r i p p e d  

t h e  f a c i l i t i e s  a v a i l a b l e  s o  t h a t  r e a l  problems e x i s t  i n  t h e  

a c c i d e n t  c o n t r o l  f i e l d  ( a s  w e l l  a s  i n  s c h o o l s ,  c r i m e ,  e t c . ) .  

As a  r e s u l t  of t h i s  c u r r e n t l y  impor t an t  f a c t o r ,  we have 

chosen  t o  s e l e c t  programs t h a t  w i l l  produce r e s u l t s  t h a t  can  be 

used  by t h e s e  c i t i e s  t o  a l l o c a t e  t h e i r  meager and u s u a l l y  hard-  

fought -over  f a c i l i t i e s  t o  t h e  b e s t  advan tage .  Cons ide r ,  t h e n ,  

t h e  a p p l i c a t i o n  of peop le  r e g u l a t i o n  coun te rmeasu res  t o  a  c i t y  

i n  t h e  one hundred t o  two hundred thousand  p o p u l a t i o n  r a n g e .  

A f u r t h e r  breakdown o f  t h e  program implementa t ion  is c o n s i d e r e d  

i m p o r t a n t  h e r e .  I t  a p p e a r s  t h a t  two t y p e s  of  expe r imen t s  c o u l d  

p r o f i t a b l y  b e  conduc ted  t o  answer immediate highway s a f e t y  

q u e s t i o n s  i n  t h e s e  communities a s  w e l l  a s  t o  i n d i c a t e  what mea- 

s u r e s  may b e  o p t i m a l  i n  t h e  l o n g  r u n .  

The d e t e r m i n a t i o n  o f  s h o r t  r a n g e  needs is a t t a c k e d  by t h e  

development  o f  program p l a n s  t h a t  c o u l d  be  implemented i n  any 

t y p i c a l  community w i t h  d e f i n e d  problems us ing  measurement t e c h -  

n i q u e s  and i n s t r u m e n t s  t h a t  can  b e  c o n v e n i e n t l y  added t o  t h e  

s i t e .  We have e l e c t e d  t o  show how t h i s  may be accompl i shed  by 

d i s c u s s i n g  t h e  c u r r e n t  p l a n s  f o r  a  S e l e c t i v e - T r a f f i c  Enforce-  

ment Program (STEP) i n  Chat tanooga ,  Tennessee .  The t e c h n i q u e s  

and coun te rmeasu res  t o  be d e f i n e d  f o r  t h i s  community have been 

drawn from t h a t  c i t y ' s  p r o p o s a l  s u b m i t t e d  t o  NHSTA (Reference  

2-2) .  We b e l i e v e  t h a t  imp lemen ta t ion  of  a d d i t i o n a l  programs 

of  t h i s  g e n e r a l  t y p e  c o u l d  be  accompl i shed  w i t h i n  t h e  "402" 

program framework, w i t h  m o d i f i c a t i o n s  i n  u s u a l  o p e r a t i n g  pro-  

c e d u r e s  t o  enchance t h e  r e c o r d i n g  of s u g g e s t e d  measures  of 

e f f e c t i v e n e s s .  The e x p e r i m e n t a l  programs conducted  i n  t h i s  

manner would upgrade t h e  c a p a b i l i t y  t o  i d e n t i f y  s u c c e s s f u l  pro- 

grams,  and p u b l i c a t i o n  of  t h i s  i n f o r m a t i o n  would prompt o t h e r  

j u r i s d i c t i o n s  t o  use  new methods.  



S e l e c t i o n  o f  t h e  C h a t t a n o o g a  p r o p o s a l  f o r  d e t a i l e d  d i s -  

c u s s i o n  was m o t i v a t e d  by two  c o n c e r n s :  1 )  t h a t  t h e  coun te rmea-  

s u r e  g r o u p s  b e  r e p r e s e n t a t i v e  o f  p o s s i b l e  e v a l u a t i o n  methodo- 

l o g i e s ,  and  2 )  t h a t  a  c o n c r e t e  example  of l i k e l y  e v a l u a t i o n  p ro -  

b l e m s  be k e p t  f i r m l y  i n  mind .  The f o u r  g r o u p s  u s e d  i n  

C h a t t a n o o g a  (med ia ,  manpower, t r a i n i n g ,  and  s o c i a l  h a n d l i n g )  

r e p r e s e n t  t h e  most  commonly a p p l i e d  c o u n t e r m e a s u r e s .  Moreover ,  

t h e  me thods  u s e d  i n  e v a l u a t i n g  t h e s e  f o u r  g r o u p s  a r e  q u i t e  

a n a l o g o u s  t o  t h e  t e c h n i q u e s  n e c e s s a r y  f o r  e v a l u a t i n g  o t h e r  

g r o u p s :  f o r  example ,  management and equ ipment  most  o f t e n  a r e  

d i r e c t e d  a t  e n h a n c i n g  p o l i c e  p r o d u c t i v i t y  i n  a p p r e h e n d i n g  v i o -  

l a t o r s ,  a s  is t h e  t r a i n i n g  f u n c t i o n .  Whi le  we have  recommended 

a  r a t h e r  f u l l  s e t  o f  t e c h n i q u e s ,  e a c h  o f  them r e q u i r e s  o n l y  a  

modes t  e f f o r t  which  i n  most  c a s e s  c a n  b e  p e r f o r m e d  by l o c a l  

p e r s o n n e l .  I m p l e m e n t a t i o n  o f  a l l  t h e  t e c h n i q u e s  w i l l  cost  more 

t h a n  is c u r r e n t l y  b u d g e t e d  f o r  e v a l u a t i o n  i n  t h e  C h a t t a n o o g a  

p l a n ,  b u t  a  f u l l  e f f o r t  w i l l  s t i l l  n o t  b e  o v e r l y  c o s t l y  con-  

s i d e r i n g  t h e  p o s s i b l e  n a t i o n a l  s i g n i f i c a n c e  o f  r e s u l t s  and  t h e  

l o n g - t e r m  c o s t s  o f  o p e r a t i o n s  i f  t h e y  a r e  t o  b e  c o n t i n u e d .  

A t  t h e  o t h e r  end  o f  t h e  e v a l u a t i o n  s p e c t r u m ,  t h e r e  is t h e  

n e e d  t o  d e t e r m i n e  t h e  o p t i m a l  a l l o c a t i o n  o f  f u n d s  t o  p e o p l e  

r e g u l a t i o n  p r o j e c t s .  To s a t i s f y  t h i s  need  f o r  i n f o r m a t i o n ,  we 

s u g g e s t  t h e  s e l e c t i o n  o f  s e v e r a l  c i t i e s  i n  t h e  1 0 0 , 0 0 0  t o  

2 0 0 , 0 0 0  p o p u l a t i o n  r a n g e  a s  " l a b o r a t o r i e s "  f o r  t h e  o n g o i n g  

e v a l u a t i o n  o f  a c c i d e n t  r e d u c t i o n  c o u n t e r m e a s u r e s .  T h e s e  c i t i e s  

would  r e c e i v e  a  heavy i n v e s t m e n t  i n  equ ipment  ( r a d a r s ,  b u r i e d  

l o o p  d e t e c t o r s ,  c e n t r a l i z e d  c o m p u t e r  d a t a  g a t h e r i n g  and  c o n t r o l  

c e n t e r ,  e t c . )  t h a t  would p e r m i t  t h e  r a p i d  and  t h o r o u g h  e v a l u a t i o n  

o f  many s o p h i s t i c a t e d  t e c h n i q u e s .  A b a s i s  f o r  t h i s  a p p r o a c h  is 

e x e m p l i f i e d  i n  t h e  c i t y  o f  B l o o m i n g t o n ,  I n d i a n a .  H e r e ,  a  con- 

t i n u i n g  s e t  o f  i n s t r u m e n t a t i o n  h a s  b e e n  d e s i g n e d  t o  u n o b t r u s i v e l y  

s a m p l e  t r a f f i c  a c t i v i t y  t h r o u g h o u t  Monroe County .  T h i s  i n s t r u -  

m e n t a t i o n  h a s  b e e n  d e v e l o p e d  t o  a  r e l a t i v e l y  h i g h  s t a t e  by  p e r -  

s o n n e l  a t  I n d i a n a  U n i v e r s i t y ,  p r o v i d i n g  a  v e r y  u s e f u l  t e s t  b a s e  

( R e f e r e n c e  2 - 3 ) .  



Such l a b o r a t o r i e s  w i l l  s e r v e  a  c o n t i n u i n g  n a t i o n a l  purpose  

by p r o v i d i n g  o t h e r  communities w i t h  soundly  based  i n f o r m a t i o n  

on which t o  b a s e  t h e i r  programs. Countermeasure programs w i l l  

b e  s e l e c t e d  f o r  t e s t i n g  and implementa t ion  by j o i n t  agreement 

between l o c a l  o f f i c i a l s  and a  n a t i o n a l  a d v i s o r y  boa rd .  The 

c o n s t i t u t i o n  and a c t i v i t i e s  of t h i s  board  w i l l  be  d i s c u s s e d  i n  

a  subsequen t  s e c t i o n .  

Few communities remain s t a g n a n t  w i t h  r e g a r d  t o  changes i n  

t h e  r o a d  u s e r  r e g u l a t i o n  a r e a ,  b u t  changes  o r d i n a r i l y  do not  

come very r a p i d l y ,  e i t h e r .  A new t r a f f i c  enforcement  d i v i s i o n  

may be  c r e a t e d ,  a  new p o l i c e  c h i e f  w i t h  a  p a r t i c u l a r  i n t e r e s t  

i n  t r a f f i c  s a f e t y  may be  h i r e d ,  a  judge may i n s t i t u t e  a  new 

o f f e n d e r  t r e a t m e n t  program, o r  a  l e g i s l a t u r e  may p a s s  a  new r u l e  

of  t h e  r o a d .  Y e t ,  f o r  t h e  most p a r t  such  changes come one a t  

a  t i m e ,  and seldom a r e  t h e y  made acco rd ing  t o  a  long-term p l a n  

o r  a r e  t h e i r  e f f e c t s  c a r e f u l l y  e v a l u a t e d .  

I n  c o n t r a s t ,  t h e  n a t i o n a l  l a b o r a t o r i e s  w i l l  a l l o w  a 

p lanned  and r e l a t i v e l y  r a p i d  i n t r o d u c t i o n  of  i n n o v a t i o n s  i n t o  

t h e  r o a d  u s e r  r e g u l a t i o n  a c t i v i t i e s  of a  community. These 

i n n o v a t i o n s  w i l l  be  c a r e f u l l y  measured,  and t h e i r  e f f e c t s  well 

e v a l u a t e d .  The subsequen t  widespread  p u b l i c a t i o n  of t h e  r e s u l t s  

w i l l  t h e n  s e r v e  t o  g u i d e  o t h e r  communities i n  t h e i r  e f f o r t s .  

2 . 3  S p e c i f i c  Programs 

Four programs have been s e l e c t e d  f o r  d e t a i l e d  a n a l y s i s :  

t h e y  a r e  p u b l i c  i n f o r m a t i o n ,  p o l i c e  t r a i n i n g ,  i n c r e a s e  en fo rce -  

ment a c t i v i t y ,  and a  p o s t - c o n v i c t i o n  d e f e n s i v e  d r i v i n g  c o u r s e .  

These programs a r e  based  on a  p r o p o s a l  made by Chat tanooga ,  

Tennessee under  t h e  S e l e c t i v e  T r a f f i c  Enforcement Program (STEP) 

of t h e  N a t i o n a l  Highway T r a f f i c  S a f e t y  A d m i n i s t r a t i o n  (NHTSA). 
As i n d i c a t e d  p r e v i o u s l y ,  t h e s e  programs r e p r e s e n t  on ly  one of 

many combina t ions  t h a t  c a n  be  a t t e m p t e d  i n  t h e  road  u s e r  

r e g u l a t i o n  a r e a ,  b u t  t h i s  program seems q u i t e  t y p i c a l  of t h o s e  

e n v i s i o n e d  f o r  many a r e a s .  



The long-term goal  of  a11 these  a c t i v i t i e s  is t o  reduce 

t h e  frequency of t r a f f i c  acc iden t s  i n  t h e  a r ea  i n  which they 

a r e  app l ied .  I t  is doubtful  t h a t  a t ta inment  of t h i s  o b j e c t i v e  

can be measured consider ing t h e  wide v a r i e t y  of o ther  accident  

producing f a c t o r s  over which t h e  program has l i t t l e  c o n t r o l .  

Never theless ,  d e t a i l e d  informat ion m u s t  be maintained on t r a f f i c  

volumes and composit ion,  popula t ion changes, exposure measure- 

ments, and accident  information t o  at tempt t o  s e e  i f  any change 

has indeed occurred.  

The in te rmedia te  goal  of t h e  a c t i v i t i e s  is t o  reduce t h e  

incidence of hazardous ac t i ons  by d r i v e r s  i n  t h e  a rea  of con- 

c e r n .  I t  is proposed t h a t  a  number of measurements be conducted 

t o  observe these  hazardous a c t i o n s  a t  s e l e c t e d  po in t s  i n  t h e  com- 

munity and t o  s e e  whether s i g n i f i c a n t  changes occur a f t e r  appro- 

p r i a t e  compensation f o r  changes i n  t r a f f i c  volumes and den- 

s i t i e s ,  l o c a l  r e g u l a t i o n s ,  and engineer ing changes. More d e t a i l  

w i l l  be given on t h e  na ture  of these  measurements i n  the  s e c t i o n  

on increased enforcement t h a t  fo l lows.  

Immediate goa l s  can only be discussed i n  terms of t h e  

s p e c i f i c  a c t i v i t i e s  considered.  For example t h e  immediate goal  

of t h e  publ ic  information a c t i v i t y  is t o  a l e r t  some aduience t o  

t h e  p o s s i b i l i t y  of increased enforcement a c t i o n ,  and an immediate 

goal  of manpower t r a i n i n g  is t o  i nc rea se  the  c a p a b i l i t y  of 

o f f i c e r s  t o  p resen t  ca se s  i n  c o u r t .  Measurement i n  terms of 

these  goa l s  w i l l  s e rve  t o  i d e n t i f y  e f f e c t s  of p a r t i c u l a r  pro- 

grams; i f  a  s p e c i f i c  program does not have an e f f e c t  on t h e  

immediate goal  of t h a t  e f f o r t ,  it can be s t a t e d  w i t h  near ce r -  

t a i n t y  t h a t  i t  has not a f f e c t e d  t h e  in te rmedia te  and long-term 

goals  of the  e n t i r e  p r o j e c t .  I f  a l l  o r  more than one of t h e  

e f f o r t s  a t t a i n s  a  reasonable  amount of performance on t h e  immedi- 

a t e  goa l s ,  then i t  w i l l  be impossible t o  determine which e f f o r t  

made t h e  g r e a t e s t  r e l a t i v e  con t r i bu t ion  t o  t h e  o v e r a l l  e f f o r t .  

Suppose t h a t  both t h e  t r a i n i n g  program and t h e  increased 

enforcement presence program a t t a i n e d  some degree of succes s ;  



t h e n  i t  w i l l  be  i m p o s s i b l e  t o  t e l l  if a  concommitant d r o p  i n  

t h e  v i o l a t i o n  r a t e  is due t o  t h e  f a c t  t h a t  t h e  b e t t e r  t r a i n e d  

o f f i c e r s  were more p r o f i c i e n t  i n  apprehending  and p r o s e c u t i n g  

o f f e n d e r s ,  o r  i f  t h e  d rop  r e s u l t s  s imply  because  more p o l i c e -  

ment a r e  p r e s e n t  i n  a  s p e c i f i c  a r e a .  

2 . 3 . 1  P u b l i c  I n f o r m a t i o n  

The p u b l i c  i n f o r m a t i o n  campaign a s s o c i a t e d  w i t h  t h e  program 

s e e k s  t o  make t h e : p u b l i c  more aware of t h e  a c t i v i t i e s  of p o l i c e  

and c o u r t s  i n  d e a l i n g  w i t h  hazardous  t r a f f i c  a c t i o n s .  I n  i n -  

c r e a s i n g  t h i s  awareness  two c l o s e l y  r e l a t e d  o b j e c t i v e s  may be  

s o u g h t :  (1)  d r i v e r s  can  b e  mot iva t ed  t o  perform t h e i r  d r i v i n g  

t a s k s  b e t t e r ,  even w i t h o u t  a  conce rn  about  p o t e n t i a l  s a n c t i o n s ;  

and (2) even l a c k i n g  a  d e s i r e  t o  d r i v e  b e t t e r ,  d r i v e r s  may 

c o n t r o l  t h e i r  b e h a v i o r  more c a r e f u l l y  s imply  o u t  of conce rn  w i t h  

p o s s i b l e  l e g a l  s a n c t i o n s .  Both e f f e c t s  w i l l  be  p r e s e n t  i n  a l l  

d r i v e r s ,  b u t  t o  a  v a r y i n g  deg ree  i n  any one d r i v e r .  The i d e a l  

campaign can  be  d i r e c t e d  t o  emphasize b o t h  m o t i v a t i o n s  w i t h  a  

message s i m u l t a n e o u s l y  promoting good d r i v i n g  p r a c t i c e  and 

warning t h a t  if s u c h  good p r a c t i c e  does  no t  o c c u r ,  t h e  l o c a l  

p o l i c e  and c o u r t s  a r e  now p r e p a r e d ,  more t h a n  e v e r ,  t o  d e a l  w i t h  

poor p r a c t i c e .  

The message can  be  p r e s e n t e d  th rough  a  v a r i e t y  of media:  

e . g . ,  newspapers ,  t e l e v i s i o n ,  r a d i o ,  p o s t e r s  and b i l l b o a r d s ,  

bumper s t i c k e r s ,  a d d r e s s e s  t o  c i v i c  and s c h o o l  g roups ,  and s imply  

by word of  mouth. The c o n t e n t  of t h e  message can  be v a r i e d  from 

s o u r c e  t o  s o u r c e  depending on t h e  aud ience  t h a t  i t  is i n t e n d e d  

t o  r e a c h .  Local  i n f o r m a t i o n  on t h e  r e a d e r s h i p ,  v i e w e r s ,  o r  

l i s t e n e r s  of v a r i o u s  media c a n  h e l p  gu ide  t h e  p r e s e n t a t i o n .  

For example,  t h e  p o s i t i v e  a s p e c t s  of  b e t t e r  d r i v i n g  s k i l l  can  be 
aimed a t  newspaper r e a d e r s ,  t e l e v i s i o n  a u d i e n c e s ,  and c i v i c  

c l u b  mee t ings ,  w h i l e  a  more mixed message about  b o t h  t h e  p o s i t i v e  

and n e g a t i v e  r e i n f o r c e m e n t s  p r e s e n t  i n  t h e  program can  be  

d i r e c t e d  th rough  r a d i o  and s c h o o l  mee t ings .  The word-of-mouth 

approach  cannot  be  ove r looked ,  I f  t h e  p o l i c e  i n  t h e  c o u r s e  of 



t h e i r  normal c o n t a c t s  w i t h  such  groups a s  d r i v e - i n  r e s t a u r a n t  

p a t r o n s ,  o p e r a t o r s  of "speed" s h o p s ,  b a r t e n d e r s ,  and insu rance  

a g e n t s  d e a l i n g  i n  a s s i g n e d  r i s k  p o l i c i e s  s p r e a d  t h e  word t h a t  

enforcement w i l l  be g e t t i n g  much t i g h t e r ,  a  l a r g e  group of 

people  not  normally i n  g r e a t  c o n t a c t  w i t h  conven t iona l  media can  

become aware of t h e  program; t h i s  group can  p o s s i b l y  a l s o  con- 

t a i n  a  g r e a t e r  p r o p o r t i o n  of h igh  v i o l a t o r s  than  is found i n  t h e  

g e n e r a l  p o p u l a t i o n .  

The b e s t  means f o r  d i r e c t l y  measuring t h e  e f f e c t i v e n e s s  of 

p u b l i c i t y  is t o  i n t e r v i e w  persons  who may be  exposed t o  t h e  

p u b l i c i t y .  T h i s  i n t e r v i e w i n g  p rocess  can be conducted i n  a  

number of ways. The most expens ive ,  bu t  a l s o  t h e  most p r e c i s e ,  

way is t o  conduct a  household survey  of pe r sons  i n  t h e i r  homes. 

The second most expens ive  way is by t e l ephone  i n t e r v i e w s .  A 

p o l l  of people i n  p u b l i c  p l a c e s  is a  low c o s t  means of o b t a i n i n g  

i n f o r m a t i o n ,  bu t  i n  t h i s  method t h e  sample can  be g r e a t l y  b i a s e d  

by t h e  poor r e p r e s e n t a t i o n  of g e n e r a l  c h a r a c t e r i s t i c s  shown by 

groups assembled i n  any one p l a c e  and by unconsious o r  consc ious  

b i a s e s  of t h e  i n t e r v i e w e r  i n  p i ck ing  p a r t i c u l a r  pe r sons  t o  i n t e r -  

view. 

For t h e  p r e s e n t  purpose ,  t e l ephone  i n t e r v i e w s  seem t o  be 

most d e s i r a b l e  s i n c e  a  l a r g e  number of persons  can  be c o n t a c t e d  

i n  a  s h o r t  p e r i o d  of t ime a t  a  r e l a t i v e l y  low c o s t .  Only a  few 

s h o r t  q u e s t i o n s  need be asked t o  de termine  i f  people  have heard 

t h e  message, have understood t h e  message, and b e l i e v e  t h e  

message. One such approach is t o  b u i l d  t h e  in fo rma t ion  campaign 

around some s l o g a n  such  a s  "Keep i n  s t e p  wi th  STEP". People can  

then  be asked i f  t hey  have heard i t  o r  s e e n  i t .  I f  t hey  have 

heard i t ,  they  t h e n  can  be ques t ioned  a s  t o  where they  heard i t  

and t o  e x p l a i n  what i t  means. Responses can be graded  from 1 

t o  5 depending on t h e  completeness  and accuracy  of t h e  answer,  

5 be ing  they  know i t  means " S e l e c t i v e  T r a f f i c  Enforcement 

Program", and 1 being  a  t o t a l l y  i n c o r r e c t  answer such  a s  " A  

new c a r  adve r t i semen t" .  Regarding t h e  b e l i e v a b i l i t y  of t h e  



adver t isement ,  one can ask whether people f e e l  t h a t  t r a f f i c  

law enforcement i n  t h e  a rea  w i l l  be "Much g r e a t e r " ,  "Somewhat 

g r e a t e r " ,  "About t he  same1', llSomewhat reduced", o r  "Greatly 

reduced" a s  a  r e s u l t  of t h e  program. 

Responses t o  such ques t ions  can be r e l a t e d  t o  f a c t o r s  

such a s  age,  s e x ,  and media source  t o  determine which a r ea s  a r e  

making t h e  g r e a t e s t  c o n t r i b u t i o n  t o  t he  program. The in terview 

process  can be conducted both  before  t h e  campaign commences and 

a f t e r  t h e  campaign has been i n  progress  f o r  some t ime.  The 

immediate measure of success  w i l l  be i f  t h e  number of people 

having heard t h e  message, understood i t ,  and be l ieved  it in-  

creased s i g n i f i c a n t l y  a f t e r  t he  campaign. Some at tempt may be 

made t o  determine whether people in tend  t o  change t h e i r  behavior 

a s  a  r e s u l t  of being exposed t o  t he  campaign. A sample i n t e r -  

view is presented i n  Figure 2-1. 

A sample s i z e  of 500 in terviews conducted once before  and 

once a f t e r  t h e  campaign w i l l  be adequate t o  determine w i t h  good 

confidence a  t e n  t o  f i f t e e n  percent  change i n  audience response .  

The sample can be obta ined q u i t e  e a s i l y  w i t h  t he  use of e igh t  t o  

t e n  phone in te rv iewers  f o r  a  period of a  week. The c a l l s  w i l l  

be placed from s i x  t o  t en  p.m. Names of persons t o  be c a l l e d  

w i l l  be chosen a t  random from t h e  a l p h a b e t i c a l  l i s t i n g s .  A 

minimum of two c a l l s  f o r  two n igh t s  w i l l  be made i n  an at tempt 

t o  con tac t  i nd iv idua l s  who do not answer t h e  i n i t i a l  c a l l .  A 

c e r t a i n  amount of persuasive  e f f o r t  w i l l  have t o  be used t o  

convince those  who a r e  i n i t i a l l y  r e l u c t a n t  t o  cooperate  i n  order  

t o  minimize non-response b i a s .  Arrangements w i l l  have t o  be 

made t o  provide t he  l i s t e d  phone number of a  recognized c i t y  

agency, such a s  t he  po l i ce  department, f o r  those who w i s h  t o  

c a l l  and ve r i fy  t h e  legi t imacy of t he  survey.  
In  summary, t h e  goal  of t h e  publ ic  information e f f o r t  is 

t o  make people aware t h a t  an enhanced enforcement program w i l l  

be i n  e f f e c t .  The purpose of t h i s  e f f o r t  is t o  get  people t o  

a l t e r  t h e i r  d r iv ing  t o  avoid hazardous a c t i o n s .  T h i s  e f f e c t  



FIGURE 2-1. SAMPLE PHONE INTERVIEW 

Hel lo ,  I'm ( in terviewer  code name), and I  am conducting a 
survey f o r  ( c i t y  agency). I t  w i l l  t a k e  j u s t  a few minutes of your 
t ime. Your answers a r e  very important  t o  us i n  our present  high- 
way s a f e t y  p r o j e c t .  

(1) Are you a l i censed  d r i v e r ?  Yes No 
( I f  t h e  answer is "no", ask i f  a l i censed  d r i v e r  l i v e s  i n  
t h a t  household. I f  a l i censed  d r i v e r  does l i v e  i n  t h e  
household ask t o  speak wi th  him o r  her and exp la in  t h a t  t h e  
survey is d i r e c t e d  toward d r i v e r s .  I f  no l icensed d r i v e r  
r e s i d e s  i n  t h e  household, again  exp la in  t h a t  t h e  survey is 
f o r  l icensed d r i v e r s  apologize f o r  t h e  inconvenience, and 
terminate  t h e  c a l l . )  

(2) Your age? 

(3) Your sex?  

(4) Your occupation? 

(5) How many miles do you d r i v e  i n  a year? 

(6)  Have you heard t h e  phrase "Keep i n  s t e p  wi th  STEP?" Yes No 
( I f  t h e  answer is no respond by asking i f  they r e c a l l  hearing 
any t r a f f i c  s a f e t y  message l a t e l y .  Record t h e  phrase here  

. I f  t h e  response resembles t h e  program 
phrase ,  cont inue  t h e  in terview a s  i n s t r u c t e d .  I f  t h e r e  is 
no resemblance t o  t h e  phrase ,  ask where they heard it and 
record  t h i s  information here  . Then terminate  
the  in terview.  ) 

(7 )  Can you exp la in  what i t  means? 
(Award p o i n t s  on s c a l e :  

5 S e l e c t i v e  T r a f f i c  Enforcement Program 
4 Po l i ce  Department T r a f f i c  P ro jec t  
3 Some type  of Po l i ce  Department p r o j e c t  
2 Some type  of c i t y  program 
1 Inappropr ia te  response.  ) 

(8)  Where did  you hear t h i s  phrase? 

- Newspapers Meeting - 
Telev i s ion  - Bumper s t i c k e r  - 
Radio - Friends  
- Sign -Other - ( record)  

( L i s t  t h e  order  i n  which they g ive  responses such a s  r a d i o ,  
meeting,  s i g n  a s  1 , 2 , 3  on appropr i a t e  l i n e . )  

(9A) Do you th ink  t h a t  i n  t h e  near f u t u r e  t h e r e  w i l l  be any change 
i n  the  way t h e  ( c i t y  name) Po l i ce  Department w i l l  be enforc- 
ing t r a f f i c  laws? Yes No 
( IF  THE ANSWER IS YES ASK: 

(9B) How much of a change do you th ink  t h e r e  w i l l  be? 
(Grade t h e  response a s :  

1. A very g r e a t  inc rease  i n  enforcement. 
2 .  An inc rease  i n  enforcement. 
3 .  A decrease  i n  enforcement. 
4 .  A very g r e a t  decrease  i n  enforcement.)  

(10A) Recently,  have you n o t i c e  any change i n  how we l l  your 
f r i e n d s  observe t r a f f i c  laws? Yes No 

( IF  YES ASK:) 

(10B) What kind of a change have you not iced?  
(Grade t h e  response a s :  

1 .  Very much more c a r e f u l l y .  
2.  Somewhat more c a r e f u l l y .  
3 .  Somewhat l e s s  c a r e f u l l y .  
4 .  Very much l e s s  c a r e f u l l y  . )  

Thank you very much f o r  your t ime. Your answers have been very 
use fu l  t o  us .  Good n i g h t .  



c a n n o t  b e  d i r e c t l y  m e a s u r e d ,  b u t  t h e  immedia te  e f f e c t  o f  t h e  

p rogram c a n  b e  measured  t h r o u g h  a  s u r v e y  t o  d e t e r m i n e  i f  s p e c i f i c  

a u d i e n c e s  h e a r d ,  u n d e r s t o o d ,  and b e l i e v e d  t h e  i n f o r m a t i o n  con-  

c e r n i n g  e n c h a n c e d  e n f o r c e m e n t .  

2 . 3 . 2  P o l i c e  T r a i n i n g  

The p o l i c e  t r a i n i n g  c o u r s e  is o u t l i n e d  i n  t h e  C h a t t a n o o g a  

p r o p o s a l .  The program e m p h a s i z e s  i m p r o v i n g  t h e  q u a l i t y  o f  t h e  

e n f o r c e m e n t  a c t i v i t y  t h r o u g h  b e t t e r  knowledge o f  e n f o r c e m e n t  

t e c h n i q u e s  and o f  l e g a l  p r o c e d u r e s .  To a  g r e a t  e x t e n t  t h e s e  items 

c a n  b e  m e a s u r e d  o b j e c t i v e l y  and  d i r e c t l y  i n  terms o f  enhanced  

p e r f o r m a n c e  o f  p o l i c e  d u t i e s .  A f i r s t  measurement  c a n  b e  o b t a i n e d  

by g i v i n g  t h e  o f f i c e r s  a  t e s t  of  t h e i r  knowledge o f  t h e  e l e m e n t s  

c o n t a i n e d  i n  t h e  c o u r s e  b o t h  b e f o r e  and a f t e r  t h e  t r a i n i n g  is 

c o m p l e t e d .  T h i s ,  a t  a  minimum, w i l l  t e l l  w h e t h e r  t h e y  have  

l e a r n e d  t h e  knowledge which  t h e  c o u r s e  s o u g h t  t o  convey .  T h i s  

c a n n o t  be t h e  o n l y  measurement  t h o u g h ,  s i n c e  i t  d o e s  n o t  t e s t  

w h e t h e r  t h e  knowledge conveyed  was r e l e v a n t  t o  t h e  p rob lems  w h i c h  

t h e  t r a i n i n g  s o u g h t  t o  s o l v e .  

Two m a j o r  p u r p o s e s  o f  t h e  t r a i n i n g  a c t i v i t y  a r e  t o  improve 

t h e  q u a n t i t y  a n d  t h e  q u a l i t y  o f  t h e  e n f o r c e m e n t  e f f o r t .  The 

q u a n t i t y  c a n  b e  measured  s i m p l y  i n  terms o f  t h e  number o f  e n f o r c e -  

ment  c o n t a c t s  made p e r  man-hour a s s i g n e d  t o  t r a f f i c  p a t r o l  be-  

f o r e  a n d  a f t e r  t h e  t r a i n i n g .  The q u a l i t y  is somewhat more d i f -  

f i c u l t  t o  m e a s u r e  a n d  e v e n  t o  d e f i n e .  One way o f  l o o k i n g  a t  t h e  

q u a l i t y  o f  t h e  c o n t a c t  is t o  examine  w h e t h e r  t h e  c o n t a c t  s e r v e d  

t o  a l t e r  t h e  v i o l a t o r ' s  f u t u r e  p e r f o r m a n c e ;  b u t  t h i s  is d i f f i c u l t  

t o  a s s e s s  and  is  a f f e c t e d  by a  number o f  v a r i a b l e s  n o t  u n d e r  t h e  

c o n t r o l  o f  t h e  e x p e r i m e n t .  What o n e  c a n  do is t o  d e f i n e  q u a l i t y  

a s  some p a r a m e t e r  of  t h e  s e r i o u s n e s s  o f  t h e  o f f e n s e  which  t h e  

o f f i c e r  d e t e c t s ,  a p p r e h e n d s ,  a n d  p r o s e c u t e s  s u c c e s s f u l l y .  One 

c a n  w e i g h t  t h e  a r r e s t s  by t h e  p o i n t  s c a l e  u s e d  i n  d e t e r m i n i n g  

d r i v e r  l i c e n s e  s u s p e n s i o n s .  T h i s  measure  w i l l  b e  a d j u s t e d  t o  

some e x t e n t  f o r  d i f f e r e n c e s  i n  d u t y  p a r a m e t e r s  s u c h  a s  s h i f t  

t h a t  t h e  o f f i c e r ' s  work and  t h e  c h a r a c t e r  o f  t h e  p a t r o l  a r e a .  



An o f f i c e r  working i n  an a r e a  w i t h  many b a r s  on t h e  1 1 : O O  p.m. 

t o  7 : 0 0  a.m. s h i f t  w i l l  have many more o p p o r t u n i t i e s  t o  make 

a r r e s t s  f o r  d r i v i n g  w h i l e  i n t o x i c a t e d .  Converse ly ,  t h e  o f f i c e r  

working i n  an upper  income r e s i d e n t i a l  a r e a  d u r i n g  t h e  7 : 0 0  a.m. 

t o  3 : 0 0  p.m. s h i f t  w i l l  have t o  b e  a s s e s s e d  a g a i n s t  performance 

i n  t h a t  d i s t r i c t  on t h a t  s h i f t .  Table  2-1 p r e s e n t s  some per-  

formance measures  t o  be  used a s  i n t e r m e d i a t e  c r i t e r i a  f o r  t h e  

t r a i n i n g .  

TABLE 2-1. POSSIBLE MEASURES OF EFFECTIVENESS OF TRAINING 

I Raw Measures I Weighted Measures I 
Number of v i o l a t i o n s  d e t e c t e d  

p e r  p a t r o l  hou r .  
Index of v i o l a t i o n s  d e t e c t e d  

p e r  p a t r o l  hour .  

Number of v i o l a t o r s  c o n t a c t e d  
p e r  p a t r o l  hou r .  

Index of v i o l a t o r s  c o n t a c t e d  
p e r  p a t r o l  hour .  

Number of v i o l a t o r s  a r r e s t e d  
o r  i s s u e d  summons p e r  
p a t r o l  hou r .  

Index of v i o l a t o r s  a r r e s t e d  
o r  i s s u e d  summons p e r  p a t r o l  
hou r .  

Number of c o n v i c t i o n s  on 
o r i g i n a l  cha rge  p e r  a r r e s t .  

Index of c o n v i c t i o n s  on 
o r i g i n a l  cha rge  p e r  a r r e s t .  

Number of c o n v i c t i o n s  on 
reduced  c h a r g e  p e r  a r r e s t ,  

Improving t h e  o f f i c e r ' s  a b i l i t y  t o  p r e s e n t  c a s e s  i n  c o u r t  

t h rough  b e t t e r  knowledge of t h e  l e g a l  r e q u i r e m e n t s  and th rough  

improved courtroom demeanor can  be  measured i n  two ways. The 

e f f e c t i v e n e s s  measures  based  on c o n v i c t i o n  e x p e r i e n c e  can  be  

one form of t h i s  measurement,  b u t  s i n c e  most t r a f f i c  o f f e n s e s  

r e s u l t  i n  non-contes ted  g u i l t y  p l e a s  , t h e  s t a t i s t i c s  may n o t  

i n d i c a t e  t o o  much i n c r e a s e  i n  per formance .  Another approach  is 

t o  i n t e r v i e w  o t h e r  c o u r t  p a r t i c i p a n t s  t o  s e e  i f  t h e y  f e e l  t h a t  

t h e  o f f i c e r ' s  performance has  been improved f o l l o w i n g  t h e  t r a i n -  

i n g .  T h i s  i n t e r v i e w  s h o u l d  be conducted  a t  l e a s t  two months be- 

f o r e  t r a i n i n g  and a t  l e a s t  t h r e e  months a f t e r  t r a i n i n g  and 

Index of c o n v i c t i o n s  on reduced  
c h a r g e  pe r  a r r e s t .  

Each measure t o  be  c o n s t r u c t e d  
by o f f i c e r ,  s h i f t ,  and d i s t r i c t  
f o r  s i x  months b e f o r e  t r a i n i n g  
and s i x  months a f t e r  t r a i n i n g .  

Each index  t o  be c o n s t r u c t e d  by 
o f f i c e r ,  s h i f t ,  and d i s t r i c t  
f o r  s i x  months b e f o r e  t r a i n i n g  
and s i x  months a f t e r  t r a i n i n g .  



should involve t r a f f i c  cou r t  judges, prosecut ing a t t o rneys ,  
defense  a t t o rneys ,  and sundry cour t  personnel such a s  c l e r k s  

and b a i l i f f s .  For each of 100 cases  before  and a f t e r  the  t r a i n -  
i ng ,  t he  i nd iv idua l s  w i l l  be asked t o  complete a  ques t ionna i re .  

The ques t ionna i res  w i l l  be evenly d i s t r i b u t e d  over t he  number 

of o f f i c e r s  t r a i n e d  s o  t h a t  t he  performance of any one o f f i c e r  

w i l l  not g r e a t l y  a f f e c t  the  r e s u l t s .  A sample of t he  quest ion- 

n a i r e  is presented i n  Figure 2-2. 

Assessment of t h e  value of t r a i n i n g  i n  accident  i n v e s t i -  

ga t i on  is the  most d i f f i c u l t  p a r t  of eva lua t ing  t h e  t r a i n i n g  

program. Short  of having a  team of exper t  accident  i n v e s t i -  

g a t o r s  r e i n v e s t i g a t e  t h e  acc iden t ,  only some l imi ted  measures 

can be made of t h e  improved inves t i ga to ry  s k i l l s .  An observer 

can review the  accident  r e p o r t s  completed by the  o f f i c e r s  be- 

f o r e  and a f t e r  t r a i n i n g  f o r  such elements a s  nea tness ,  complete- 

ness ,  and a t t e n t i o n  t o  d e t a i l  and examine t he  r epo r t  f o r  i n t e r n a l  

consis tency (such a s  recording the  v e h i c l e ' s  es t imated speed 

a s  i n  excess of t he  posted l i m i t ,  b u t  not recording t h i s  a s  a  

v i o l a t i o n  a s soc i a t ed  wi th  t h e  c r a s h ) .  One can f u r t h e r  a s se s s  

t h e  q u a l i t y  of t h e  t r a i n i n g  by looking a t  t h e  a r r e s t  and con- 

v i c t i o n  r a t e s  f o r  o f fenses  de tec ted  i n  acc iden t s ,  al though t h i s  

measure can be d i s t o r t e d  by changes i n  departmental enforcement 

po l i cy .  What one wants t o  t e s t  here is t h e  hypothesis  t h a t  

given a  f ixed  department enforcement pol icy  and a  constant  amount 

of supervisory prompting, t he  b e t t e r  t r a i n e d  o f f i c e r  w i l l  d i s -  

cover and prosecute  succes s fu l l y  more of fenses  z r i s i n g  out of 

acc iden ts  than an untra ined o f f i c e r .  Changing e i t h e r  the  de- 

partment pol icy  o r  t he  degree of supervis ion w i l l  mask the  

e f f e c t s  of t r a i n i n g .  

The in termediate  goal  of t r a i n i n g  is t o  con t r i bu t e  t o  t h e  
reduc t ion  i n  hazardous a c t s ,  but a s  i n  publ ic  information 

campaign i t  does not seem poss ib l e  t o  measure d i r e c t l y  t h e  

e f f e c t  on the  commission of t h e  undesired a c t i o n s .  What can be 

measured though is t h e  e f f e c t  of t he  t r a i n i n g  on t h e  producti-  

v i t y  of the  o f f i c e r s  i n  enforcing the  laws. T h i s  p roduc t iv i ty  



FIGURE 2-2. SAMPLE QUESTIONNAIRE: COURTROOM PRESENTATION 
ASSESSMENT 

The purpose of t h i s  ques t ionna i re  is t o  a s s e s s  t h e  e f f e c t -  
iveness  of ( c i t y  name) po l i ce  o f f i c e r s  i n  present ing c a s e s  i n  
c o u r t .  A l l  answers w i l l  be held s t r i c t l y  c o n f i d e n t i a l .  Data 
is being gathered f o r  s t a t i s t i c a l  purposes only and w i l l  not  
r e f l e c t  on t h e  performance of any ind iv idua l  o f f i c e r .  P lease  
do not g ive  any ind ica t ion  of your name, o f f i c e r ' s  name, o r  
de fendan t ' s  name. 

Date: 

Or ig ina l  Charge: 

Disposi t ion:  (Please  c i r c l e  appropr i a t e  answer) 

1. Defendant pleaded g u i l t y  t o  o r i g i n a l  charge.  
2.  Defendant pleaded g u i l t y  t o  reduced charge of 
3. Defendant pleaded innocent and was convicted by jury  

t r i a l  of o r i g i n a l  charge.  
4 .  Defendant pleaded innocent and was convicted by jury  - -  ~ 

of reduced- charge of 
5. Defendant pleaded innocent and was convicted by judge 

of o r i g i n a i  charge .  
6 .  Defendant pleaded innocent and was convicted by judge . - 

of reduced- charge of 
7 .  Defendant pleaded innocent and was acqu i t t ed  by ju ry .  
8. Defendant pleaded innocent and was acqu i t t ed  by judge. 
9 .  Defendant success fu l ly  challenged v a l i d i t y  of charge,  

a r r e s t ,  o r  evidence and case  was dismissed.  

How would you r a t e  t h e  o v e r a l l  conduct of the  o f f i c e r  i n  present-  
ing  h i s  case?  ( c i r c l e  answer) 

1. Excel lent  4 .  Unsat is fac tory  
2. Good 5. Poor 
3 .  Average 

Would you say t h a t  t h e  o f f i c e r ' s  conduct was ( c i r c l e  answer) 
1. Very p ro fess iona l  and wel l  mannered. 
2 .  Normally p ro fess iona l .  
3. I n d i f f e r e n t .  
4 .  Somewhat unprofess ional  or  d iscour teous .  
5 .  Hos t i l e  and bordering on contempt. 

I n  present ing evidence was t h e  o f f i c e r ?  ( c i r c l e  answer) 
1. Very c l e a r ,  conc i se ,  and l o g i c a l .  
2 .  Reasonably understandable.  
3 .  Somewhat perfunctory .  
4 .  Rather vague and rambling. 
5 .  Completely confused and unc lea r .  

Would you say t h a t  t h e  o f f i c e r  appeared t o  a c t  toward t h e  de- 
fendant ( c i r c l e  answer) 

1. I n  a f a i r  and courteous manner? 
2 .  In  a n e u t r a l  manner? 
3. In  an i n d i f f e r e n t  manner? 
4 .  I n  a d iscour teous  manner? 
5. I n  a rude and h o s t i l e  manner? 

Would you say t h a t  the  o f f i c e r ' s  knowledge of the  law and r u l e s  
of evidence i n  p resen t ing  h i s  case  was ( c i r c l e  answer) 

1. Excel lent?  4 .  Unsat is fac tory?  
2 .  Good? 5. Poor? 
3 .  Average? 

Was t h e  defendant represented by counsel? Yes No ( c i r c l e  answer) 

I f  t h e  defendant was acqu i t t ed  or  t h e  charge dismissed,  what was 
o r  what appeared t o  be the  p r i n c i p a l  problem with  t h e  case?  

1. Strong f a c t u a l  s i t u a t i o n  but poorly presented by o f f i c e r  
2 .  Weak f a c t u a l  s i t u a t i o n  but s t rong ly  presented by o f f i c e r  
3 .  Both weak f a c t u a l  s i t u a t i o n  and poorly presented 
4 .  Inappropr ia te  a p p l i c a t i o n  of law, 1 . e .  f a u l t y  charge 
5 .  Faulty a r r e s t  procedure o r  improperly gained evidence 

What is your r e l a t i o n s h i p  t o  t h e  case?  ( c i r c l e  answer) 
1. Judge 3. Prosecuting a t to rney  
2 .  Clerk o r  b a i l i f f  4 .  Defense a t to rney  



is measured d i r e c t l y  through t h e  s t a t i s t i c s  proposed and i n -  

d i r e c t l y  through observat ion of t h e  o f f i c e r s '  e f f ec t i venes s  i n  

courtroom p re sen t a t i on  and i n  accident  i n v e s t i g a t i o n .  

2 .3 .3  Increased Enforcement Act iv i ty  

Numerous a t tempts  have been made i n  t he  pas t  t o  measure 

t he  e f f e c t  t h a t  increased enforcement a c t i v i t y  has on such 

ma t t e r s  a s  v i o l a t i o n  r a t e s  and accident  r a t e s .  Such s t u d i e s  

have been reviewed by s e v e r a l  authors  w i t h  mixed r e s u l t s  (see  

References 2-1 and 2-3). General ly one concludes t h a t  t he re  is 

l i t t l e  undisputed success ,  p r i n c i p a l l y  because of contamination 

of t h e  experiments w i t h  unknown f a c t o r s ,  o r  because of t he  lack 

of c o n t r o l s .  S imi l a r ly ,  of course ,  t he re  is not any evidence 

of f a i l u r e .  With  appropr ia te  cau t ions  a s  t o  the  d i f f i c u l t y  of 

a t t a i n i n g  va l id  r e s u l t s ,  one can s t i l l  t r y  t o  form an experiment. 

The number and ty$e of v i o l a t i o n s  committed on a  p a r t i c u l a r  

segment of highway depend on a  l a r g e  number of f a c t o r s .  A non- 

exhaustive list of t he se  f a c t o r s  includes  t he  c h a r a c t e r i s t i c s  of 

t h e  d r i v e r s  on t h e  road,  t h e  time of day, day of week, weather, 

l i g h t ,  time of yea r ,  holiday o r  workday, the  t r a f f i c  dens i t y ,  and 

t h e  s t r u c t u r e  of l o c a l  codes and ordinances.  Given a l l  t he se  

f a c t o r s ,  one may at tempt t o  vary t he  i n t e n s i t y  of enforcement i n  

terms of t h e  number of po l i ce  enforcing t h e  law, and t h e  s t r i c t -  

ness  of the  enforcement po l icy .  I f  a l l  goes wel l  and none of 

t h e  o ther  parameters change r a d i c a l l y ,  t he  hypothesis  is t h a t  a s  

t he  i n t e n s i t y  of enforcement i nc rea se s ,  t he  frequency of vio- 

l a t i o n s  ( e i t h e r  de tec ted  o r  undetected) w i l l  decrease .  

Changes i n  Viola t ion Frequencies 

Two approaches can be used t o  measure the  change i n  vio- 

l a t i o n  f requenc ies .  The f i r s t  is t o  compare the  frequency of 
v i o l a t i o n s  i n  a  p a r t i c u l a r  a rea  before  a  program is i n s t i t u t e d ,  

while i t  is i n  e f f e c t ,  and a f t e r  it is completed. One can use 

s e v e r a l  techniques t o  determine t he  v i o l a t i o n  frequency. The 

before ,  dur ing,  and a f t e r  technique has s eve ra l  a t t r a c t i o n s  i n  



t h a t  i t  minimizes  t h e  e f f e c t  of env i ronmen ta l  d i f f e r e n c e s  by 

h o p e f u l l y  u s ing  t h e  same env i ronmen t ,  i . e .  r o a d  p a r a m e t e r s ,  and 

p o p u l a t i o n  d u r i n g  t h e  c o u r s e  of t h e  e n t i r e  exper iment  s o  t h a t  

obse rved  e f f e c t s  can  be  a t t r i b u t e d  t o  t h e  program. However, 

some c a r e  must be  e x e r c i s e d  i n  t h i s  t e c h n i q u e .  F i r s t ,  i t  canno t  

b e  s imp ly  assumed t h a t  t h e  environment  remains  c o n s t a n t  o r  t h a t  

t h e  p o p u l a t i o n  r ema ins  t h e  same. A c a r e f u l  check must be  main- 

t a i n e d  on b o t h  changes  i n  t h e  p h y s i c a l  c h a r a c t e r i s t i c s  of t h e  

r o a d  s u c h  a s  c o n s t r u c t i o n  and t r a f f i c  e n g i n e e r i n g  and i n  t h e  

t y p e  of  p e r s o n s  u s i n g  t h e  r o a d .  A most u s e f u l  t e c h n i q u e  is t o  

conduct  an o r i g i n - d e s t i n a t i o n  s t u d y  i n  each  of  t h e  t ime  p e r i o d s  

t o  a s c e r t a i n  what changes ,  i f  any ,  have o c c u r r e d  i n  t h e  r o a d  

u s e .  I f  t h e r e  a r e  s u b s t a n t i a l  changes  i n  t h e  mix of peop le  u s i n g  

t h e  r o a d ,  s a y  from younger d r i v e r s  on r e c r e a t i o n a l  t r i p s  t o  

o l d e r  d r i v e r s  on communting t r i p s ,  t h e  f r equency  of  v i o l a t i o n s  

can  d r o p  q u i t e  i n d e p e n d e n t l y  of t h e  enforcement  e f f o r t s .  Second,  

one must check  f o r  t ime  t r e n d s  i n  v i o l a t i o n  a c t i v i t i e s  which may 

f l u c t u a t e  i n  a  p u r e l y  random manner.  For example,  t h e  p e r i o d  

immediately  p r i o r  t o  t h e  i n s t i t u t i n g  of  an enforcement  campaign 

may b e  one of  u n u s u a l l y  h i g h  v i o l a t i o n  a c t i o n .  T h i s  w i l l  be  pa r -  

t r i c u l a r l y  t r u e  i f  t h e  a r e a  i s  s e l e c t e d  f o r  a t t e n t i o n  because  it 

h a s  r e c e n t l y  become a  problem a r e a ,  e i t h e r  because  of  an  unfavor -  

a b l e  a c c i d e n t  e x p e r i e n c e  o r  because  of numerous c i t i z e n  and 

p o l i c e  o b s e r v a t i o n s  of  a  h i g h  i n c i d e n c e  of  t r a f f i c  v i o l a t i o n s  

i n  t h e  a r e a .  I f  t h i s  s imp ly  is due t o  t h e  chance  o c c u r r e n c e  of  

an u n u s u a l l y  poor p e r i o d ,  t h e  p e r i o d  o f  i n t e n s i v e  enforcement  

w i l l  a lmos t  c e r t a i n l y  be  one of  lower v i o l a t i o n  e x p e r i e n c e  even 

though t h e  lower  v i o l a t i o n  e x p e r i e n c e  has  n o t  been  caused  by 

t h e  enhanced en fo rcemen t .  (See f o r  example,  r e g r e s s i o n - t o -  
the-mean d i s c u s s i o n  i n  Volume I of t h i s  r e p o r t . )  Con- 

v e r s e l y ,  v i o l a t i o n s  by chance  can  be  low d u r i n g  t h e  t ime  

immediately  p r e c e e d i n g  t h e  e x p e r i m e n t ,  and consequent ly ,  t h e  

obse rved  e f f e c t s  of t h e  exper iment  can  b e  masked by a  r e t u r n  t o  

normal from an u n u s u a l l y  s l a c k  p e r i o d .  T h i s  is even f u r t h e r  



compl ica ted  by s e a s o n a l  v a r i a t i o n s  i f  t h e  pre-experimental  

d a t a  g a t h e r i n g  is conducted f o r  a  pe r iod  of less than a  y e a r .  

Unfor tuna te ly ,  many demonst ra t ion  programs a r e  n o t  s o  s t r u c t u r e d  

s o  t h a t  t h e s e  s e a s o n a l  and c y c l i c  f a c t o r s  i n  v i o l a t i o n  a c t i v i t y  

can be c a r e f u l l y  observed.  The on ly  r e s o r t  then  is  t o  conduct 

p r e - i n s t i t u t i o n  measures f o r  a s  long a s  p o s s i b l e  b e f o r e  a c t u a l  

o p e r a t i o n s  must begin and then c o l l e c t  d a t a  d u r i n g  t h e  exper i -  

ment f o r  a  long  enough pe r iod  t h a t  t h e  e f f e c t s  of such f a c t o r s  

can be observed o r  averaged o u t .  A minimum of two y e a r s  w i l l  

be necessa ry  f o r  t h e s e  t y p e s  of o b s e r v a t i o n s  and t h r e e  y e a r s  

w i l l  be p r e f e r a b l e .  

The second means of measuring t h e  e f f e c t  of t h e  enforcement 

a c t i v i t y  is  t o  f i n d  l o c a t i o n s  which i n  some way match t h o s e  t h a t  

a r e  be ing s u b j e c t e d  t o  t h e  enhanced enforcement program. Th i s  

is  n o t  an easy  t a s k  f o r  no two a r e a s  a r e  e x a c t l y  a l i k e .  

O p e r a t i o n a l l y  t h e  b e s t  t h a t  can be done is t o  f i n d  roads  of a  

s i m i l a r  t y p e ,  i . e . ,  urban c o l l e c t o r  s t r e e t s  o r  r u r a l  two-lane 

highways, w i t h  s i m i l a r  t r a f f i c  volumes s e r v i n g  a r e a s  w i t h  s i m i l a r  

demographic c h a r a c t e r i s t i c s .  The use  of Census d a t a  t i e d  t o  

s p e c i f i c  s t r e e t s  a s  proposed i n  Chattanooga w i l l  be e x c e l l e n t  f o r  

t h i s  matching purpose.  A f u r t h e r  c r i t e r i o n ,  which may be d i f f i c u l t  

t o  meet i n  a  l o c a l  demonst ra t ion  program, is t h a t  t h e  c o n t r o l  

s t r e e t  be i n  an a r e a  remote from t h e  t e s t  s t r e e t  t o  minimize 

s p i l l - o v e r  e f f e c t s  from t h e  t e s t  t o  t h e  c o n t r o l  a r e a .  A s  w i t h  

t h e  t e s t  s t r e e t ,  o b s e r v a t i o n s  w i l l  be conducted on t h e  t r a f f i c  

volume, t r a f f i c  make-up, and road c h a r a c t e r i s t i c s  of t h e  c o n t r o l  

s t r e e t  on a  b e f o r e ,  d u r i n g ,  and a f t e r  b a s i s .  I f  t h e s e  para- 

me te r s  do n o t  va ry  markedly from t h e  c o n t r o l  t o  t h e  t e s t  a rea  

over  t ime ,  one can h o p e f u l l y  i s o l a t e  t h e  e f f e c t s  of t h e  i n c r e a s e d  

enforcement a c t i v i t y .  

I n  t h e  c o n t e x t  of t h e  Chattanooga program i t  is sugges ted  
t h a t  o b s e r v a t i o n s  be conducted a t  two s i t e s  a long  each of t h e  

t h r e e  road s e c t i o n s  d e s i g n a t e d  f o r  i n c r e a s e d  enforcement ,  i . e . ,  



McCall ie  Avenue, B a i l e y  Avenue, and t h e  1-75 f r eeway ,  S i m i l a r  

a r e a s  s h o u l d  be  s e l e c t e d  i n  o t h e r  p a r t s  of t h e  c i t y  a s  c o n t r o l  

s i t e s .  The twe lve  c o n t r o l  s i t e s  s h o u l d  be matched a s  c l o s e l y  

a s  p o s s i b l e  w i t h  t h e  t w e l v e  t e s t  s i t e s .  O b s e r v a t i o n s  of  v io-  

l a t i o n s  and hazardous  a c t s  s h o u l d  be made on a  s y s t e m a t i c  b a s i s  

among a l l  t h e  s i t e s .  These o b s e r v a t i o n s  s h o u l d  be  s t r u c t u r e d  

o v e r  t ime  s o  a s  t o  c o v e r  a t  e a c h  s i t e  a l l  combina t ions  o f  t i m e  

of  day ( d i v i d e d  i n t o  f o u r ,  s i x -hour  p e r i o d s ,  o r  e i g h t ,  t h r e e -  

hour p e r i o d s ) ,  day of  t h e  week, and s e a s o n  of t h e  y e a r .  T h i s  

w i l l  y i e l d  a  t o t a l  o f  112 t o  224 o b s e r v a t i o n s  p e r  s i t e  p e r  y e a r .  

O b s e r v a t i o n s  s h o u l d  be  v a r i e d  among t h e  s i t e s  s o  t h a t  no s i t e  

has  d a t a  c o l l e c t i n g  a c t i v i t i e s  c l u s t e r e d  a t  one p o i n t  i n  t i m e .  

Use of  t h e  L a t i n  s q u a r e  d e s i g n  is s u g g e s t e d .  

O b s e r v a t i o n s  w i l l  be  conduc ted  i n  an  u n o b t r u s i v e  manner 

s o  t h a t  n e i t h e r  p o l i c e  nor  m o t o r i s t s  w i l l  b e  a c u t e l y  aware of 

be ing  s e e n .  The r e a s o n  t h a t  t h e  m o t o r i s t s  s h o u l d  no t  be  aware 

of  t h e  o b s e r v a t i o n s  i s  t h a t ,  hav ing  been s e n s i t i z e d  by p u b l i c i t y  

t o  t h e  STEP program, any obv ious  r e c o r d i n g  of  t h e i r  d r i v i n g  

b e h a v i o r  may a f f e c t  t h e i r  u s u a l  r e s p o n s e s  t o  p a r t i c u l a r  t r a f f i c  

s i t u a t i o n s .  They might  r e a s o n a b l y  b e  a c t i n g  under  t h e  

assumpt ion  t h a t  t h e  o b s e r v a t i o n  was a  d i r e c t  p a r t  of t h e  e n f o r c e -  

ment e f f o r t  and c o n s e q u e n t l y  t h e y  might make s p e c i a l  e f f o r t  t o  

a v o i d  commit t ing  v i o l a t i o n s .  S i m i l a r l y  t h e  p a t r o l l i n g  p o l i c e  

o f f i c e r s  s h o u l d  be k e p t  r e l a t i v e l y  i g n o r a n t  o f  t h e  proposed  

s c h e d u l e ,  and t h e i r  b e h a v i o r  immedia te ly  p r i o r  t o  and d u r i n g  an  

o b s e r v a t i o n  s h o u l d  be  c l o s e l y  mon i to red .  T h i s  is t o  i n h i b i t  t h e  

n a t u r a l  t endency  t o  e n f o r c e  p a r t i c u l a r l y  a t  t h e  t ime  and p l a c e  

of a  s c h e d u l e d  d a t a  t a k i n g  o p e r a t i o n .  No i n s u l t  is i n t e n d e d  by 

t h i s  comment, b u t  i t  is a  n a t u r a l  human impu l se ,  p a r t i c u l a r l y  

among t h o s e  who a r e  w e l l  m o t i v a t e d  and t r y i n g  t o  do  a  good j o b ,  

t o  t r y  t o  appea r  i n  t h e  most f a v o r a b l e  l i g h t .  I n  o t h e r  words,  

t h e  p o l i c e  depar tment  w i l l  have a  good program, and t h e y  w i l l  

want peop le  t o  know i t ,  which w i l l  l e a d  t o  t h e  q u i t e  n a t u r a l  

t endency  t o  t r y  p a r t i c u l a r l y  hard  when t h e y  a r e  b e i n g  obse rved .  



A number of techniques have been examined under NHTSA con- 

t r a c t  f o r  sampling v i o l a t i o n s  i n  the  veh ic le  stream. They range 

i n  complexity from r a t h e r  soph i s t i ca t ed  combinations of time- 

l apse  photography and d i g i t a l  recording t o  the  most t r a d i t i o n a l  

method of pos i t i on ing  an observer w i t h  manual counte rs .  I n  t he  

Chattanooga experiment, two techniques a r e  recommenced: use of 
buried loop d e t e c t o r s  a t t ached  t o  a  po r t ab l e  d i g i t a l  recorder  and 

human observers .  Needless t o  say,  the  observat ion techniques 

m u s t  be t i e d  t o  t he  behavior t h a t  one wants t o  measure. In t he  

present  case ,  t he  p r i n c i p a l  behaviors t h a t  t he  program t r i e s  t o  

c o n t r o l  a r e  dev i a t i ons  from some des i red  speed i n  t he  t r a f f i c  

s t ream,  and those  v i o l a t i o n s  which o f t en  lead t o  c o n f l i c t s  and 

acc iden ts  among veh ic l e s ,  such a s  improper t u r n s ,  weaving i n  and 

out  of l anes ,  and improper observance of t r a f f i c  s i g n a l s .  A 

combination of human observers  and the  use of loop de t ec to r s  

seems t o  be bes t  s u i t e d  f o r  t he se  purposes. 

Loop d e t e c t o r s  have been long used i n  t r a f f i c  engineer ing 

work f o r  t he  measurement of t r a f f i c  parameters such a s  veh ic le  

counts .  I n s t a l l a t i o n  of t he se  d e t e c t o r s  can be accomplished a t  

a  moderate cos t  which can be e a s i l y  amortized over t he  period of 

a  two o r  t h r e e  year demonstration program. The loop d e t e c t o r s  

w i l l  be a t t ached  t o  a  c e n t r a l  c o n t r o l  box a t  each s i t e .  There 

w i l l  be two loops per t r a f f i c  lane  t o  give the  appropr ia te  speed 

informat ion.  The c e n t r a l  c o n t r o l  box w i l l  con ta in  the  necessary 

e l e c t r o n i c  connectors and i n t e r f a c e s  s o  t h a t  a  por tab le  d i g i t a l  

recording package can be plugged i n  a t  the  s i t e  i n  a  sho r t  t ime. 

Data w i l l  be recorded a t  t$e s i t e  f o r  t he  designated i n t e r v a l .  

The recorder  w i l l  then be c o l l e c t e d  along w i t h  t h e  magnetic 

t a p  con ta in ing  t he  d a t a .  The magnetic t ape  w i l l  be s e n t  t o  a  

designated computer f a c i l i t y  f o r  t r a n s f e r  and a n a l y s i s  by t h e  

eva lua t ion  group. The recorder  w i t h  a  new tape  w i l l  then be 

moved t o  another sampling l oca t i on  and the  process repea ted .  

The use of the  loop d e t e c t o r s  is recommended over the  use of 

pneumatic hose or  doppler radar  d e t e c t o r s  f o r  measuring spot  
speeds a t  t he  sampling l oca t i ons .  The pneumatic hose 



t e c h n i q u e  r e q u i r e s  a d d i t i o n a l  e f f o r t  t o  i n s t a l l  t h e  hoses  which 

c a n  become burdensome over  a  long  p e r i o d  of t i m e ,  and t h e  

p re sence  of  t h e  hoses  i n  t h e  pavement r e v e a l s  some measurement 

is  b e i n g  conducted  a t  t h a t  s i t e .  F u r t h e r  t h e  pneumatic hose 

d e v i c e  has  been  used i n  t h e  p a s t  i n  many a r e a s  a s  a  speed  de- 

t e c t i o n  d e v i c e  f o r  law enforcement ,  and many m o t o r i s t s  a r e  

s e n s i t i z e d  t o  t h e  appea rance  of t h e s e  hoses  i n  t h e  roadway. 

Use of  t h e  r a d a r  is a l s o  r u l e d  ou t  on t h e  grounds t h a t  t h e  r a d a r  

does  n o t  p r o v i d e  a  g r e a t  d e a l  of  i n f o r m a t i o n  on t h e  l a n e  d i s -  

t r i b u t i o n  o f  t r a f f i c  o r  of d i f f e r e n t i a l  s p e e d s  of t r a f f i c .  Fur- 

t h e r ,  u n l e s s  t h e  r a d a r  is c l e v e r l y  c o n c e a l e d ,  t h e  t e l l - t a l e  

an t enna  a p p a r a t u s  is l i k e l y  a l s o  be  be  i n t e r p r e t e d  by t h e  m o t o r i s t  

a s  a  speed  enforcement  o p e r a t i o n  w i t h  t h e  concommitant changes  

i n  b e h a v i o r .  

A s l i g h t l y  d i f f e r e n t  s t r a t e g y  t h a n  t h e  u s e  of t h e  p o r t a b l e  
r e c o r d e r  a t  t h e  l oop  s i t e s  can  be  used .  I n s t e a d  of moving t h e  

r e c o r d e r  t o  e a c h  new s i t e  a c c o r d i n g  t o  t h e  e x p e r i m e n t a l  p l a n ,  

t e l e p h o n e s  and a s s o c i a t e d  d a t a  s e t s  can  b e  i n s t a l l e d ;  when i t  is 

t ime  t o  sample a t  t h e  p a r t i c u l a r  s i t e ,  t h e  t e l e p h o n e  w i l l  be  

d a i l e d ,  and t h e  d a t a  w i l l  be  t r a n s m i t t e d  t o  t h e  c e n t r a l  r e c o r d e r .  

The p r i n c i p a l  advantage  of t h i s  sys tem is  t h a t  i t  g r e a t l y  r e -  

duces  t h e  expense  of moving t h e  r e c o r d e r  and t h e  n e c e s s a r y  t ime  

gap i n  o b s e r v a t i o n s  d u r i n g  t h e  move. While no formal  e s t i m a t e s  

have been made, i t  does  no t  seem unreasonab le  t h a t  t h e  c o s t  of 

t h e  loop-to-phone i n t e r f a c e s  w i l l  b e  t h e  same a s  t h e  loop-to-  

r e c o r d e r  i n t e r f a c e s .  The c o s t  of  t h e  twe lve  phones and d a t a  

se ts  must be  ba l anced  a g a i n s t  t h e  s a v i n g  i n  l a b o r  i n  moving t h e  

r e c o r d e r  and t h e  convenience  and s e c u r i t y  of a  c e n t r a l  s i t e .  

The amount of d a t a  g a t h e r e d  from each  s i t e  w i l l  depend on 

t h e  t r a f f i c  volume a t  t h a t  s i t e .  For a  l o c a t i o n  w i t h  an  ave rage  

d a i l y  t r a f f i c  count  of 6 , 0 0 0  v e h i c l e s ,  i t  is ex t r eme ly  u n l i k e l y  

t h a t  fewer  t h a n  100 v e h i c l e s  w i l l  p a s s  d u r i n g  even t h e  s l o w e s t  

s ix -hour  p e r i o d .  With t h i s  sample s i z e ,  ex t r eme ly  p r e c i s e  e s t i -  

mates  c a n  be  made of t h e  mean s p e e d ,  t h e  v a r i a n c e  i n  s p e e d ,  t h e  



propor t ion of veh ic les  exceeding the  posted speed,  and the  85th  

p e r c e n t i l e  speed.  Consequently, even very small  changes i n  speed 

parameters can be de tec ted  w i t h  high confidence t h u s  y i e ld ing  a  

sound b a s i s  f o r  eva lua t ion .  

Human observers  w i l l  be used t o  record non-speed v io l a t i ons  

and o ther  hazardous ac t i ons  which a r e  of i n t e r e s t  t o  t h e  p r o j e c t .  

The purpose of recording t h e  non-speed v i o l a t i o n s  is t o  cover f o r  

eva lua t ion  a  more complete s e t  of in termediate  goals  than mea- 

sured by speed reduct ion a lone.  Recording other  hazardous 

ac t i ons  s e rves  t o  push the  evaluat ion one s t e p  c l o s e r  t o  a  d i r e c t  

measure of accident  change, i t  w i l l  a l s o  be usefu l  t o  the  l o c a l  

a u t h o r i t i e s  i n  p inpoint ing condi t ions  requ i r ing  a t t e n t i o n .  

Perkins and Harr is  of General Motors Research have developed the  

technique of c o n f l i c t  measurement; f o r  example, one such c o n f l i c t  

is a  veh ic le  braking o r  changing lanes  t o  avoid a  turning 

veh i c l e .  T h i s  a c t i on  r ep re sen t s  a  per tu rba t ion  i n  the  t r a f f i c  

stream which could lead t o  an acc iden t .  The developers have 

demonstrated t h a t  t he  number of c o n f l i c t s  a t  a  p a r t i c u l a r  i n t e r -  

s e c t i o n  i s  c lo se ly  r e l a t e d  t o  the  accident  experience.  Conse- 

quen t ly ,  reduct ion i n  c o n f l i c t s  can be used a s  a  proxy f o r  t he  

achievement of the  u l t ima te ,  but  probably unmeasurable, goal  of 

accident  reduc t ion ,  

The observers  w i l l  be given data  forms and mechanical 

counte rs  on which t o  record information on t r a f f i c  flow, vio- 

l a t i o n s ,  and c o n f l i c t s .  Depending on the  c h a r a c t e r i s t i c s  of 

t he  l oca t i on  and the  number of ac t i ons  t o  be recorded,  one or  

two observers w i l l  be assigned t o  each observat ion per iod.  A s  

w i t h  t h e  speed recording da t a ,  two loca t ions  a r e  recommended f o r  

each t e s t  and c o n t r o l  s t r e e t .  Due t o  t h e  g r e a t e r  expense of 

c o l l e c t i n g  t h i s  informat ion,  a  l e s s  d e t a i l e d  sampling plan w i l l  

be used. Each s i t e  w i l l  be observed a  t o t a l  of four times every 

s i x  months, The four  visits w i l l  cover day (6 a.m. t o  6  p . m . )  

and night  (6 p.m. t o  6  a .m. )  condi t ions  f o r  weekdays ( 6  a.m. 

Monday t o  6  p.m. Friday) and weekends (6 p.m. F r i d a y  t o  6  a.m. 



Monday). Assuming t h a t  t h e  day s h i f t s  w i l l  r equ i r e  two men and 

t h e  night  s h i f t s  one man observing a t  one t ime,  t h e  t o t a l  e f f o r t  

f o r  a  y e a r ' s  da ta  c o l l e c t i o n  f o r  twelve l oca t i ons  w i l l  be 1728 

man-hours. Data c o l l e c t e d  w i l l  be reduced f o r  computer process- 

ing and included i n  t he  eva lua t ion ,  Sample s i z e s  cannot be pre- 

d i c t ed  without knowing t h e  c h a r a c t e r i s t i c s  of each loca t i on ,  but  

i t  is a n t i c i p a t e d  t h a t  they w i l l  be l a r g e  enough t o  guarantee 

good s t a t i s t i c a l  p r ec i s ion .  

Two p r i n c i p a l  problems a r i s e  w i t h  human observers :  r e l i a b i -  

l i t y  and ob t rus iveness .  The i s s u e  of r e l i a b i l i t y  cen t e r s  on 

t h r e e  elements.  F i r s t ,  t h e  recording of t r a f f i c  data  is i n  

general  a  bor ing,  r e p e t i t i v e ,  and un in t e r e s t i ng  t a sk .  Persons 

who a r e  not properly motivated w i l l  soon become q u i t e  c a r e l e s s  

i n  recording the  data  which can e a s i l y  des t roy any experimental 

e f f e c t i v e n e s s .  Second, occas iona l ly  observers  can have a  high 

i n t e r e s t  i n  the  outcome of t h e  experiment which can lead them 

t o  a l t e r  da ta  t o  reach t h e  des i r ed  outcome. Third ,  some ind iv i -  
dua l s  can f e e l  t h a t  t h e i r  performance is judged by the  number 

of v i o l a t i o n s  o r  o ther  items they observe,  and t h u s  they over 

r epo r t  even ts .  To avoid t he se  problems the  p ro j ec t  should use 

i nd iv idua l s  who app rec i a t e  t h e  need f o r  accura te  s c i e n t i f i c  mea- 

surement and t h e  assignment per iods  should be r e l a t i v e l y  s h o r t  

s o  t h a t  i n t e r e s t  is maintained.  Use of part- t ime co l lege  

s tuden t s  i n  t h e  physical  sc iences  or  s o c i a l  s c i ences  who have 

had an academic emphasis on data  ana lys i s  is he lp fu l .  These 

i nd iv idua l s  a r e  l i k e l y  t o  have an apprec ia t ion  of t he  need f o r  

accuracy,  and s i n c e  t h e  p ro j ec t  is not a s soc i a t ed  w i t h  t h e i r  

p r i n c i p a l  concerns i n  l i f e  they a r e  l e s s  l i k e l y  t o  be sub j ec t  t o  

boredom and t o  o ther  morale problems t h a t  fu l l - t ime  permanent 

personnel can exper ience.  However, c l o s e  checks m u s t  be kept  on 

any obse rve r ' s  performance w i t h  such devices a s  supervisor-  

conducted c o n t r o l  counts a t  t he  same loca t ions  a s  t he  personnel 

a r e  working and/or .analys is  of counts taken a t  t he  same loca t ion  

by o ther  workers. While some f l u c t u a t i o n  is t o  be expected and 

a  long-run dec l ine  i n  events  is a n t i c i p a t e d ,  sharp  f l u c t u a t i o n s  



m u s t  be quest ioned c a r e f u l l y ,  Frequent f i e l d  checks a r e  re-  

commended. An observer who c o n s i s t e n t l y  f a i l s  t o  produce re-  

sults which a r e  roughly comparable t o  o the r  observers  (such a s  

extreme undercounts) should be s h i f t e d  from the  job.  

The human observers  w i l l  a l s o  be somewhat o b t r u s i v e ,  

Motor is ts  w i l l  be a b l e  t o  s e e  t h a t  they a r e  being counted i n  

some manner, and t h i s  may a f f e c t  the  mo to r i s t s  behavior .  The 

human da ta  c o l l e c t o r s  should be i n  a s  inconspicuous a  l o c a t i o n  

a s  pos s ib l e  s o  t h a t  most mo to r i s t s  passing by t h e  observat ion 

po in t  w i l l  be unaware t h a t  they a r e  being observed u n t i l  they 

have a  chance t o  d i sp l ay  t h e  behavior under cons ide ra t i on .  I t  

w i l l  be impossible t o  avoid having the  po l i ce  know t h a t  the  

observers  a r e  p resen t  a t  a  p a r t i c u l a r  l oca t i on  a t  a  c e r t a i n  time. 

I f  f o r  no o the r  reason than the  personal  s a f e t y  of the observers ,  

t h e  po l i ce  must be n o t i f i e d  t h a t  an observat ion is  being taken 

s o  t h a t  they can check t o  s e e  t h a t  a l l  is wel l  on a  pe r iod i c  

b a s i s .  Even i f  no advance n o t i f i c a t i o n  were given of t h e  

obse rve r s '  presence,  doubt less  t h e  a l e r t  p a t r o l  o f f i c e r  w i l l  soon 

d i scover  t h a t  t h e  i nd iv idua l s  a r e  opera t ing  i n  h i s  a r e a .  There 

w i l l  be obvious chances f o r  t h e  po l i ce  t o  a f f e c t  t he  outcome of 

counts ,  but  they can be o f f s e t  by f i r m  command c o n t r o l  of the  

i nd iv idua l  o f f i c e r ' s  behavior ,  Hopefully a l s o  the  po l i ce  w i l l  

be occupied enough wi th  t h e i r  r egu la r  d u t i e s  t h a t  they simply 

w i l l  not have time t o  a f f e c t  t h e  r e s u l t s  of t he  observa t ions ,  

p a r t i c u l a r l y  i f  t he se  observat ions  a r e  c a r r i e d  out  over an 

extended period of time i n  numerous p a r t s  of t he  c i t y .  

The use of t h e  c losed  c i r c u i t  t e l e v i s i o n  camera a s  suggested 

i n  t h e  Chattanooga proposal  does not  seem t o  be a  p a r t i c u l a r l y  

u se fu l  technique,  The disadvantages of t h e  system a r e  t h a t  i t  

is q u i t e  expensive i n  i n i t i a l  c a p i t a l  expendi ture  and r e q u i r e s  

an ex tens ive  amount of e f f o r t  involving t h e  use of heavy equip- 

ment t o  t r a n s f e r  t h e  recording equipment from one l oca t i on  t o  

another  i f  t h e  camera is t o  be mounted a t  any height  above t h e  

point  t o  be observed,  Presi~mably the  output  of the  camera m u s t  

be viewed e i t h e r  remotely a t  t he  time t h e  observat ion is made o r  



i t  must  b e  r e c o r d e d  t o  v i d e o  t a p e  and v iewed l a t e r  by a  p e r s o n  

t o  rrc3,0rd d n t n .  In c i  tllc?lv ins t , ; \ r~c i~ ,  t l ~ o  snmc nmoun t ,  of  Innu- 

power is r e q u i r e d  t o  c o n d u c t  t h e  a c t u a l  o b s e r v a t i o n  and  d a t a  

t a k i n g  a s  is needed  f o r  t h e  human o b s e r v e r s ,  and  t h e r e  is tke 

a d d i t i o n a l  i n s t a l l a t i o n  e x p e n s e  w h i c h  is n o t  e n c o u n t e r e d  w i t h  

t h e  human o b s e r v e r .  The o n e  a d v a n t a g e  t h a t  the  c l o s e d  c i r c u i t  

camera  h a s  o v e r  l i v e  human o b s e r v e r s  is t h a t  t h e  i n f o r m a t i o n  

c a n  b e  r e v i e w e d  and  more a c c u r a c y  may b e  g a i n e d  i n  t h e  d a t a  

r e c o r d i n g  p r o c e s s .  N e v e r t h e l e s s ,  t h e  c o s t  a n d  o t h e r  d i f -  

f i c u l t i e s  o f  t h e  t e l e v i s i o n  o p e r a t i o n  a r e  enough  t o  make i ts 

u s e  i n a d v i s a b l e .  

The p r i n c i p a l  e f f o r t  o f  t h e  p r o j e c t  is t o  i n c r e a s e  t h e  

q u a n t i t y  o f  e n f o r c e m e n t  i n  s p e c i f i e d  a r e a s .  The d e s i r e d  e f f e c t  

o f  t h i s  i n c r e a s e d  e n f o r c e m e n t ,  and o f  t h e  o t h e r  a c t i v i t i e s  i n  

t h e  p r o j e c t ,  is t o  r e d u c e  t h e  i n c i d e n c e  o f  h a z a r d o u s  a c t i o n s  

and  t r a f f i c  v i o l a t i o n s .  The a u t o m a t e d  s p e e d  measurement  and 

human o b s e r v a t i o n s  a r e  d e s i g n e d  t o  p r o d u c e  a  d i r e c t  measure -  

ment o f  c h a n g e s  i n  t h e  u n d e s i r e d  b e h a v i o r .  C o n s e q u e n t l y  t h e s e  

m e a s u r e m e n t s  c o n s t i t u t e  t h e  f u n d a m e n t a l  i n f o r m a t i o n  f o r  e v a l u -  

a t i o n .  

D r i v e r  S u r v e y  

An at-home s u r v e y  o f  l i c e n s e d  d r i v e r s  is recommended t o  

complement t h e  o t h e r  d a t a  g a t h e r i n g  a c t i v i t i e s  i n  t h e  I n c r e a s e d  

E n f o r c e m e n t  A c t i v i t y  p rogram.  I t  was s u g g e s t e d  e a r l i e r  a s  a  

means of  a s s e s s i n g  t h e  i m m e d i a t e  e f f e c t  o f  t h e  p u b l i c i t y  cam- 

p a i g n ,  b u t  was d i s m i s s e d  a t  t h a t  p o i n t  a s  b e i n g  t o o  e x p e n s i v e  

f o r  s u c h  a  l i m i t e d  p u r p o s e .  

However a s  a  means o f  e v a l u a t i n g  t h e  e f f e c t  of  t h e  e n t i r e  

p r o j e c t ,  t h e  at-home s u r v e y  is much more  a t t r a c t i v e .  I t  c a n  

p r o v i d e  a  f a r  b e t t e r  u n d e r s t a n d i n g  o f  c h a n g e s  t h a t  o c c u r  d u r i n g  

t h e  p r o j e c t .  The s u r v e y  c a n  h e l p  t o  i n d i c a t e  w h e t h e r  t h e  v i o -  

l a t i o n  p a t t e r n s  o b s e r v e d  o v e r  t h e  c o u r s e  o f  t h e  p r o j e c t  were 

i n d e e d  a s s o c i a t e d  w i t h  t h e  a c t i v i t i e s  o f  t h e  p r o j e c t  o r  were 

d u e  t o  some o t h e r  c a u s e .  The q u e s t i o n s  t h e  s u r v e y  s e e k s  t o  



answer  a r e :  "Did t h e  a c t i v i t i e s  o f  t h e  program c h a n g e  d r i v e r s '  

a w a r e n e s s  of  l aw e n f o r c e m e n t ? " ,  and "Did t h i s  c h a n g e d  a w a r e n e s s  

c h a n g e  d r i v i n g  h a b i t s ? " .  

The s u r v e y  c a n  a l s o  h e l p  t o  measure  o t h e r  p e r t i n e n t  q u e s t i o n s  

w h i c h  c o n c e r n  t h e  o v e r a l l  e v a l u a t i o n .  P o s s i b l y ,  s u b s t a n t i a l  

c h a n g e s  i n  d r i v i n g  p a t t e r n s  c a n  b e  d e t e c t e d .  d r i v i n g  p a t t e r n  i n  

t h i s  c o n t e x t  r e f e r s  t o  w h e r e ,  how much, and  why d r i v i n g  was p e r -  

formed r a t h e r  t h a n  t h e  s k i l l  w i t h  which  it was d o n e .  T h e s e  

c h a n g e s  i n  d r i v i n g  p a t t e r n s  w i l l  h e l p  t h e  e v a l u a t o r  u n d e r s t a n d  

wha t  c h a n g e s  have  o c c u r r e d .  F u r t h e r m o r e ,  t h e  s u r v e y  c a n  measure  

p u b l i c  a c c e p t a n c e  o f  t h e  program which c a n  b e  a  key f a c t o r  t o  

l o c a l  o f f i c i a l s  . 
S i n c e  t h e  home i n t e r v i e w  t e c h n i q u e  is q u i t e  e x p e n s i v e ,  i t  

may b e  d e s i r a b l e  t o  combine  t h e  i n t e r v i e w s  w i t h  t h o s e  o f  a n o t h e r  

agency  w h i c h  d e s i r e s  u n r e l a t e d  i n f o r m a t i o n  c o n c e r n i n g  r e s i d e n t s  

of  t h e  c i t y .  A d d i t i o n s  o f  e x t r a  q u e s t i o n s  t o  e x i s t i n g  s u r v e y s  

d o  n o t  s u b s t a n t i a l l y  i n c r e a s e  t h e i r  c o s t s ,  b u t  s h a r i n g  o f  i n t e r -  

v iew e x p e n s e s  c a n  make t h e  j o i n t  e f f o r t  w o r t h w h i l e  t o  two 

a g e n c i e s  where  t h e  f u l l  cost c a n n o t  b e  j u s t i f i e d  by e i t h e r  a l o n e .  

Such  p o s s i b i l i t i e s  must  b e  e x p l o r e d .  

L i k e  a l l  measurement  t o o l s ,  t h e  s u r v e y  is s u b j e c t  t o  i n -  

a c c u r a c i e s  and  w i l l  n o t  n e c e s s a r i l y  b e  a b l e  t o  d o  e x a c t l y  what  

is d e s i r e d .  Given  t h e  p e c u l i a r i t i e s  of t h e  human p s y c h e ,  it  is 

n o t  p o s s i b l e  t o  a s k  p e o p l e  d i r e c t l y  and  i n  d e t a i l  what  t y p e s  o f  

c h a n g e s  t h e y  have  made i n  t h e i r  b e h a v i o r  a s  t h e  r e s u l t  o f  a  

s p e c i f i c  program.  P e o p l e  o f t e n  may be unaware  o f  t h e i r  b e h a v i o r  

e s p e c i a l l y  when i t  i n v o l v e s  h a b i t u a l  a c t s  s u c h  a s  d r i v i n g .  

F u r t h e r ,  p e o p l e  a r e  l i k e l y  t o  r e p o r t  t h e i r  a c t i o n s  a s  b e i n g  

s o c i a l l y  d e s i r e d  b e h a v i o r ;  t h i s  is p a r t i c u l a r l y  t r u e  when o t h e r  

fo rms  of  b e h a v i o r  may be  i l l e g a l .  I n  c o n d u c t i n g  s u c h  s u r v e y s ,  

i n d i r e c t  a p p r o a c h e s  must  o f t e n  b e  u s e d ,  t h u s  p r o d u c i n g  i n e x a c t  

m e a s u r e m e n t s .  F u r t h e r ,  s u c h  s u r v e y s  a r e  a l w a y s  s u b j e c t  t o  

q u e s t i o n  a s  t o  how well  t h e  s u b j e c t s  r e p r e s e n t  t h e  p o p u l a t i o n  

a s  a  w h o l e .  



I t  is p r o p o s e d  t h a t  a  s u r v e y  o f  500 p e r s o n s  b e  t a k e n  

i m m e d i a t e l y  b e f o r e  t h e  p r o j e c t  b e g i n s ,  s i x  months  a f t e r  i t  be- 

g i n s ,  and one  y e a r  t o  e i g h t e e n  months a f t e r  i t  b e g i n s .  Under 

t h i s  p l a n ,  d r i v e r s  w i l l  b e  s e l e c t e d  a t  random from l i c e n s e  lists 

f o r  t h e  a r e a .  The d a t a  f rom t h e  r e s p o n s e s  w i l l  b e  p r o c e s s e d  and 

a n a l y z e d  t o  s e e  i f  c r i t i c a l  d i f f e r e n c e s  i n  a w a r e n e s s  and r e p o r t e d  

b e h a v i o r  e x i s t  o v e r  time, The s a m p l e  s i z e  w i l l  b e  s u f f i c i e n t  

t o  d e t e c t  l a r g e  s h i f t s  i n  t h e  p o p u l a t i o n  a s  a  whole  and i n  c e r -  

t a i n  b r o a d l y  d e f i n e d  s u b - g r o u p s  of  t h e  p o p u l a t i o n .  

A s u g g e s t e d  l i s t  of q u e s t i o n s  is p r e s e n t e d  i n  F i g u r e  2-3 .  

T h e s e  items have  n o t  b e e n  p r e - t e s t e d ,  b u t  a  p r e - t e s t  w i l l  b e  

n e c e s s a r y  b e f o r e  t h e  s u r v e y  is c o n d u c t e d .  I t  may b e  d e s i r e d  t o  

r e t a i n  a n  o r g a n i z a t i o n  which  is e x p e r i e n c e d  i n  t h e  o p e r a t i o n  o f  

s u r v e y s .  

The d r i v e r  s u r v e y ,  i f  p r o p e r l y  c o n d u c t e d ,  c a n  p r o v i d e  t h e  

f i n a l  s t e p  n e c e s s a r y  f o r  a  c o m p l e t e  e v a l u a t i o n .  As h a s  b e e n  

d i s c u s s e d ,  a  s e t  o f  immedia te  g o a l s  c a n  b e  measured  f o r  e a c h  

a c t i v i t y ,  i . e .  number of  a r r e s t s  f o r  t r a i n i n g .  F u r t h e r ,  c h a n g e s  

i n  v i o l a t i o n  e x p e r i e n c e  c a n  b e  d e t e c t e d  w i t h  h i g h  a c c u r a c y .  

S t i l l ,  g i v e n  t h a t  e a c h  a c t i v i t y  m e e t s  i ts  immedia te  g o a l s ,  o n e  

must  make t h e  a s s u m p t i o n  t h a t  a c h i e v i n g  t h e s e  immedia te  g o a l s  

is c a u s a l l y  r e l a t e d  t o  t h e  c h a n g e  i n  v i o l a t i o n s .  T h i s  a s s u m p t i o n  

is p l a u s i b l e ,  b u t  i ts  v a l i d i t y  must  b e  c a r e f u l l y  examined con-  

s i d e r i n g  t h e  many o t h e r  unmeasured f a c t o r s  which  c o u l d  have  

p r o d u c e d  t h e  o b s e r v e d  e f f e c t .  The d r i v e r  s u r v e y  p r o v i d e s  t h e  

e x a m i n a t i o n  o f  t h e  a s s u m p t i o n  by t r y i n g  t o  l i n k  t h e  immedia te  

g o a l s  w i t h  d r i v e r  r e a c t i o n s  t o  v i o l a t i o n s .  

2 . 3 . 4  The D e f e n s i v e  D r i v i n g  Course  

C h a t t a n o o g a  h a s  p r o p o s e d  t o  u s e  t h e  N a t i o n a l  S a f e t y  

C o u n c i l ' s  D e f e n s i v e  D r i v i n g  C o u r s e  (DDC) a s  a  c o u r t  t r e a t m e n t  

f o r  d r i v e r s  c o n v i c t e d  o f  c e r t a i n  t r a f f i c  v i o l a t i o n s .  The l o n g  

t e r m  o b j e c t i v e ,  o f  c o u r s e ,  is t o  r a i s e  t h e  a v e r a g e  l e v e l  of  

p e r f o r m a n c e  o f  d r i v e r s  i n  t h e  C h a t t a n o o g a  a r e a  and  c o n s e q u e n t l y  

t o  r e d u c e  t h e  number o f  a c c i d e n t s  and i n j u r i e s .  More 



FIGURE 2-3. POSSIBLE DRIVER SURVEY QUESTIONNAIRE 

This questionnaire is being conducted as  a par t  of a study of 
c i t y  servicee in  (c i ty  name). Your answers w i l l  be very useful 
t o  us i n  planning fo r  fu ture  c i t y  improvements and other  servicee.  
A l l  answers w i l l  be held conf ident ia l .  

(1) Your name: (2 )  Your sex: 
(3) Your address: 
(4)  Your age: (5) Your .occupation: 
(6) Length 00 time a t  t h i s  address: y rs .  mos . 
(7) Length of time l i v e  in  (c i ty  name): y r s .  mos . - 
(8) Do you work i n  ( c i t y  name): Yes No 
(9) Do you regular ly drive a car?  Yes No 
(10) How many miles d i d  you drive l a s t  year? 

4 

(11) What is your best estimate of the  miles tha t  you drove i n  
(c i ty  name)? 

(12) How many miles do you drive every week t o  and from work and 
i n  the  cause of business? 

(13) How many miles do you regular ly drive every week i n  shopping, 
going t o  or  from schools or  churches, and other personal 
business such as  doctors appointments? 

(14) How many miles do you drive every week on recreat ional  
journeys such as  t o  pa r t i e s ,  t o  shows, and t o  parks? 

(15) Shown below a re  a list of major s t r e e t s  in  ( c i t y  name). 
Would you please ind ica te  how often you use these s t r e e t s  
by checking under the  appropriate column. 
(List of STEP s t r e e t s  and of control  s t r e e t s )  

(16) S t ree t  Name; Never Very A t  l e a s t  A t  l e a s t  A t  l e a s t  
ra re ly  once a once a once a 

Month week day 
(For each of those s t r e e t s  which the  respondent s t a t ed  t ha t  
he used once a week o r  more of ten he should be asked t o  r a t e  
the following items) 

(17) Do you f e e l  t ha t  the speed l i m i t  on ( s t r ee t  name) is: 
Much too low Too low About r i gh t  Too h i g h  Much too high 
On ( s t r e e t  name) do you not ice tha t  the number of t r a f f i c  
v io la t ions  compared t o  your usual driving experience a r e :  
Much more than Somewhat more About A l i t t l e  Much l e s s  

average than average average l e s s  than than 
average average 

(18) On ( s t r e e t  name) do you f ind t r a f f i c  regulat ions tha t  a r e  
more of a nusiance than a benefi t  t o  motoris ts .  

Yes, qu i te  a few. No. 
Yes, a few. No and they could use some more. 
Yes, but only one. 

(19) On ( s t r ee t  name) do you usually: 
Pass most c a r s .  
Pass more cars  than pass me. 
Pass about as  many cars  as  pass me. 
More cars  pass you than you pass. 
Most cars  pass you, 

(20) On ( s t r ee t  name) have you noticed tha t  
There a r e  many more pol ice pa t ro l s  than in  other par t s  

of the c i t y .  
There a r e  somewhat more pol ice pa t ro l s  than i n  other 

par t s  of the c i t y .  
There a r e  about the usual number of pol ice pa t ro l s  than 

i n  other  par t s  of the  c i t y .  
There a r e  somewhat fewer police pa t ro l s  than i n  other  

par t s  of the  c i t y .  
There a re  a many fewer pol ice pa t ro l s  than i n  other 

par t s  of the  c i t y .  



FIGURE 2-3 cont Id.  

(21) How o f t e n  i n  t h e  pas t  week have you seen t h e  following 
t r a f f i c  v i o l a t i o n s  committed? Ind ica te  t h e  beat  e s t ima te  
t h a t  vou can make. 

Speeding 
Ran s t o p  l i g h t  
Ran s t o p  s i g n  
Cut i n  and out of t r a f f i c  
Jumped l i g h t  o r  burned r u r  

(22) In  t h e  pas t  year it seems t h a t  
Many more of my f r i e n d s  have been given t r a f f i c  t i c k e t s  

than i n  t h e  p a s t .  
A few more of my f r i e n d s  have been given t r a f f i c  t i c -  

k e t s  than i n  t h e  p a s t .  
About t h e  same number of my f r i e n d s  have been given 

t r a f f i c  t i c k e t s  than i n  t h e  p a s t .  
A few l e s s  of my f r i e n d s  have been given t r a f f i c  

t i c k e t s  than i n  t h e  p a s t .  
Many fewer of my f r i e n d s  have been given t r a f f i c  

t i c k e t s  than i n  t h e  p a s t .  

(23) Have you been taking longer t o  ge t  t o  work i n  t h e  morning 
i n  t h e  pas t  few months than be fo re .  

Yes, much longer .  
Yes, a l i t t l e  longer .  
About t h e  same. 
No, a l i t t l e  s h o r t e r .  
No, much s h o r t e r .  

(24) In  t h e  recent  pas t  have you not iced t h a t  your f r i e n d s  a r e :  
Much more c a r e f u l  i n  obeying t r a f f i c  laws. 
Somewhat more c a r e f u l  i n  obeying t r a f f i c  laws. 
About t h e  same a s  always i n  obeying t r a f f i c  laws. 
Somewhat l e s s  c a r e f u l  i n  obeying t r a f f i c  laws. 
Much l e s s  c a r e f u l  i n  obeying t r a f f i c  laws. 

From time t o  time almost a l l  d r i v e r s  w i l l  s l i p  up and not 
f u l l y  observe t h e  t r a f f i c  law. Before we have asked you t o  
consider  your f r i e n d s  and o t h e r s  a c t i o n s .  We now ask t h a t  
you c a r e f u l l y  consider  your own behavior and respond 
accordingly .  

(25 )  In t h e  pas t  week, was t h e r e  any time i n  which you f e l t  t h a t  
your behavior was not i n  keeping w i t h  t h e  t r a f f i c  laws? 

Yes No 

(26) In  t h e  pas t  week would you say t h a t  you drove f a s t e r  than t h e  
posted speed l i m i t .  

Not a t  a l l .  Three t imes.  
One time . Four o r  more t imes .  
Two t imes  . 

(27) In t h e  pas t  week would you say t h a t  you went through on a 
yellow l i g h t .  

Not a t  a l l .  Three t imes .  
One time . Four o r  more t imes .  
Two t imes  . 

(28) In  t h e  pas t  week would you say t h a t  you did  not s t o p  com- 
p l e t e l y  a t  a s t o p  s i g n .  

Not a t  a l l .  Three t imes .  
One time . Four or  more t imes .  
Two times . 

(29) In t h e  pas t  week, would you say t h a t  you made an improper 
t u r n .  

Not a t  a l l .  Three t imes .  
One time . Four o r  more t imes .  
Two times . 

(30) In t h e  pas t  week, would you say t h a t  you went t h e  wrong 
way on a one way s t r e e t .  

Not a t  a l l .  Three t imes .  
One time . Four o r  more t imes .  
Two t imes . 
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In  t h e  pas t  year have you been stopped f o r  a t r a f f i c  
v i o l a t i o n ?  

No. Two t imes  . 
One time . Three o r  more t imes .  

I f  you were stopped a t  a l l  i n t h e  pas t  yea r ,  when was t h e  
l a s t  time you were stopped. 

Today. Sometime i n  t h e  l a s t  t h r e e  months. 
This week. Sometime i n  t h e  l a s t  s i x  months. 
This month. Sometime between s i x  months ago 

and one year ago. 
I f  you were stopped a t  a l l  i n  t h e  pas t  yea r ,  what a c t i o n  
d id  t h e  o f f i c e r  t ake  when he stopped you. 

Gave me a verbal  warning. 
Gave me a w r i t t e n  warning. 
Gave me a t i c k e t .  
Took me i n t o  custody and t r anspor t ed  me t o  j a i l .  

I f  on t h i s  l a s t  occurence you were i ssued a t i c k e t  o r  taken 
i n t o  custody which of t h e  following happened. 

The case  is still  pending. 
I f o r f e i t e d  bond. 
I paid a f i n e  without appearing i n  c o u r t .  
I appeared i n  c o u r t ,  pleaded g u i l t y  and was f ined .  
I appeared i n  c o u r t ,  pleaded g u i l t y  and was both f ined  

and s e n t  t o  j a i l .  
I appeared i n  c o u r t ,  pleaded g u i l t y  and was both f ined  

and had my l i c e n s e  suspended. 
I appeared i n  c o u r t ,  pleaded not g u i l t y  and was acqu i t t ed ,  
I appeared i n  c o u r t ,  pleaded not g u i l t y  and was con- 

v ic t ed  and f i n e d ,  j a i l e d ,  o r  had my l i c e n s e  suspended. 
On t h i s  l a s t  occasion,  wi th  what were you charged. 

Speeding. Care less  d r iv ing .  
Running red  l i g h t .  Reckless d r iv ing .  
Running s t o p  s i g n .  Driving while in tox ica ted .  
Improper t u r n .  Defect ive  equipment. 
Drove wrong way on Other o f fense .  

one way s t r e e t .  More than one of t h e  above. 
Following t o o  c l o s e l y .  

On t h e  l a s t  occas ion,  would you say t h a t  t h e  o f f i c e r  who 
stopped you was 

Very courteous and p ro fess iona l .  
Correct  i n  h i s  conduct but not f r i e n d l y .  
Neutral  or  i n d i f f e r e n t  i n  h i s  conduct. 
Somewhat impol i te  about t h e  whole th ing .  
Very discour teous  and unprofess ional .  

On t h e  l a s t  occas ion,  would you say t h a t  t h e  o f f i c e r  who 
stopped you was 

Correct  i n  s topping you. 
F a i r  and honest i n  h i s  dec i s ion .  
Used h i s  judgment which might have been an  honest 

d i f f e rence  i n  opinion.  
Somehow o r  o the r  trapped me i n  a momentary l apse .  
A r b i t r a r i l y  picked on me without any cause ,  

On t h i s  l a s t  occasion did  t h e  con tac t  come about through 
an accident?  Yes No 
Do you now f e e l  t h a t  i f  you had known more about t h e  law o r  
had a good lawyer you could have avoided punishment? Yes No 

What does t h e  phrase " (use  program s logan)"  mean t o  you. 
( In terviewer  w i l l  c h a r a c t e r i z e  answers on t h e  following 
s c a l e :  0-Don't know 

1-Incorrect  response 
2-Some c i t y  program 
3-Some po l i ce  department a c t i o n  
4-Select ive  T r a f f i c  Enforcement Program) 
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(41) Where d id  you f i r s t  here t h i s  phrase 
( In terviewer  w i l l  c h a r a c t e r i z e  answer a s  t h e  fo l lowing. )  

1-Just  now 5-Signe o r  pos te r s  
2-Newspapers 6-Bumpter s t i c k e r  
3-Television 7-Friends 
4-Radio 8-No response 

(42) Do you be l i eve  t h a t ,  i n  t h e  pas t  yea r ,  t h e  po l i ce  i n  ( c i t y  
name) have been. 

Much more s t r i c t  i n  enforc ing t r a f f i c  laws. 
Somewhat more s t r i c t  i n  enforceing t r a f f i c  laws. 
About the  same a s  i n  the  pas t  i n  enforcing t r a f f i c  lawe. 
Somewhat l e s s  s t r i c t  i n  enforc ing t r a f f i c  laws. 
Much l e s s  s t r i c t  i n  enforc ing t r a f f i c  laws.  

In  forming t h i s  judgment d id  you r e l y  mostly on 

Observations of po l i ce  a c t i o n s  taken aga ins t  o the r s  
Reports of my f r i e n d s  and a s s o c i a t e s .  
Experience of my family members. 
My own exper ience .  

(43) While d r iv ing  i n  t h e  pas t  year have you been 
Much more worried about being stopped than i n  t h e  p a s t .  
Somewhat more worried about being stopped. 
About a s  concerned a s  eve r .  
Somewhat l e s s  worried about being stopped. 
Much l e s s  worried about being stopped. 

(44) Has your present  l e v e l  of concern come about because 
You changed your d r iv ing  h a b i t s .  
The p o l i c e  have changed t h e i r  enforcement. 
Both change i n  h a b i t s  and i n  t h e  p o l i c e .  
Neither change i n  h a b i t s  o r  i n  t h e  p o l i c e .  



s p e c i f i c a l l y ,  t h e  p u r p o s e  is t o  improve t h e  p e r f o r m a n c e  l e v e l  o f  

t h o s e  d r i v e r s  who have  b e e n  exposed  t o  t h e  c o u r s e ,  s i n c e  t h e y  
have  b e e n  i d e n t i f i e d  a s  p rob lem d r i v e r s  and a r e  p resumably  more 

l i k e l y  t o  b e  i n v o l v e d  i n  a n  a c c i d e n t .  

E v a l u a t i o n  of  t h i s  a c t i v i t y  r e p r e s e n t s  a  d i s t i n c t l y  d i f -  

f e r e n t  p rob lem t h a n  t h a t  o f  m e a s u r e s  aimed a t  t h e  g e n e r a l  

p o p u l a t i o n .  G e n e r a l  measurements  a r e  u n l i k e l y  t o  d e t e c t  c h a n g e s  

a t t r i b u t a b l e  t o  t h i s  a c t i v i t y  s i n c e  t h e  t a r g e t  g r o u p  r e p r e s e n t s  

a  s m a l l  f r a c t i o n  o f  t h e  t o t a l  p o p u l a t i o n .  Whi le  t h e  g r o u p  t o -  

ward  which  t h e  D e f e n s i v e  D r i v i n g  Course  is d i r e c t e d  a c c o u n t s  

f o r  a  l a r g e  number o f  v i o l a t i o n s ,  t h i s  number c a n  s t i l l  b e  a  

s m a l l  p a r t  o f  t o t a l  v i o l a t i o n s .  C o n s e q u e n t l y ,  e v a l u a t i o n  of  t h e  

c o u r s e  h a s  n o t  b e e n  i n c l u d e d  i n  t h e  p r e v i o u s  d i s c u s s i o n ,  and 

t h i s  e v a l u a t i o n  c a n  b e  c o n s i d e r e d  i n d e p e n d e n t l y ,  

The s t a t e  o f  t h e  a r t  o f  e v a l u a t i o n  o f  d r i v e r  e d u c a t i o n  and  

d r i v e r  improvement p rograms  h a s  b e e n  t h e  s u b j e c t  o f  numerous 

c o n f e r e n c e s  and d i s c u s s i o n s ,  and  t h e  c o n s e n s u s  h a s  b e e n  t h a t  

t h e r e  have  b e e n  few a d e q u a t e l y  c o n t r o l l e d  s t u d i e s .  Recen t  work 

by Coppin  e t  a 1  i n  C a l i f o r n i a  h a s  b e e n  good ,  and t h e r e  have  b e e n  

s e v e r a l  o t h e r  p rograms  i n  which  a p p r o p r i a t e  c o n t r o l s  were e s t a -  

b l i s h e d  and u s e d .  With  r e s p e c t  t o  t h e  D e f e n s i v e  D r i v i n g  C o u r s e ,  

we know o f  no  s u c h  c o n t r o l l e d  t e s t s .  And a s  a  r e s u l t ,  we c a n n o t  

s a y  w i t h  any  c e r t a i n t y  t h a t  t h e  c o u r s e  h a s  v a l u e  a s  a  d r i v e r  

improvement t r e a t m e n t ,  n o r  c a n  we s a y  t h a t  i t  d o e s  n o t  have  any 

v a l u e .  

To d e f i n e  s u c c e s s  f o r  t h e  DDC r e q u i r e s  i n f o r m a t i o n  i n  f o u r  

a r e a s :  ( 1 )  t h e  normal  b e h a v i o r  o f  t h e  t r e a t e d  g r o u p ,  ( 2 )  t h e  

t y p e  of  t h e  c o n t r o l  g r o u p ,  (3)  t h e  r i s k s  t h a t  t h e  d e c i s i o n  maker 

is w i l l i n g  t o  a c c e p t ,  a n d  (4)  t h e  minimum a v e r a g e  l e v e l  o f  i m -  

p rovement  c o n s i d e r e d  n e c e s s a r y  f o r  t h e  program t o  b e  c o s t -  
e f f e c t i v e .  Complete  e l a b o r a t i o n  o f  t h e  s t a t i s t i c a l  p rob lems  

i n v o l v e d  i n  t h e s e  a r e a s  is p r e s e n t e d  e l s e w h e r e  i n  t h i s  r e p o r t  

and  w i l l  n o t  b e  r e p e a t e d  h e r e ;  e a c h  o f  t h e  f o u r  a r e a s  is d i s -  

c u s s e d  b r i e f l y .  



(1) Suppose t h a t  the  group s e l e c t e d  t o  t ake  t h e  defensive  

d r iv ing  course ,  d isplayed very poor d r iv ing  performance 

f o r  a  year p r i o r  t o  tho course .  Two condi t ions  cnn e x i s t :  

( a )  these  i nd iv idua l s  a r e  hab i tua l l y  poor d r i v e r s ,  o r  (b) 

t he se  i nd iv idua l s  a r e  average d r i v e r s  who happened by 

chance t o  have a  bad yea r .  Under t h e  f irst  a l t e r n a t i v e ,  

even a  very smal l  improvement i n  t h e  i n d i v i d u a l ' s  accident  

o r  v i o l a t i o n  experience can be considered a  success .  

Under t he  second a l t e r n a t i v e ,  t he  course  can be only con- 

s ide red  a  success  i f  the  group has an acc iden t  o r  v i o l a t i o n  

r a t e  which is  even lower than t h e  popula t ion average;  t h e i r  

s t a t i s t i c a l  expectancy is t o  have an average experience i n  

l a t e r  yea r s .  

( 2 )  Three types  of c o n t r o l  groups can be used; a  randomly 

s e l e c t e d  c o n t r o l  which r ece ives  no unusual- , t rea tment ,  a  

randomly s e l e c t e d  c o n t r o l  which r ece ives  a  d i f f e r e n t  t r e a t -  

ment, and a  before  and a f t e r  comparison of t h e  DDC group 's  

own record .  Use of t h e  un t rea ted  c o n t r o l  group is most 

d e s i r a b l e  s i n c e  t h e  r e s u l t s  of t h e  eva lua t ion  ought t o  in-  

d i c a t e  c l e a r l y  t h e  abso lu t e  performance change a t t r i b u t a b l e  

t o  t h e  DDC. Given t h a t  an unambiguous measure is a v a i l -  

a b l e ,  even smal l  improvements i n  performance can be con- 

s i d e r e d  a  succes s .  Appl icat ion of two d i f f e r e n t  t rea tments  

t o  two groups w i l l  only t e l l  which program does r e l a t i v e l y  

b e t t e r ,  I t  w i l l  not y i e l d  information on whether e i t h e r  

o r  both t rea tments  were b e t t e r  than doing nothing.  Use of 

t h e  before  and a f t e r  technique is s u b j e c t  t o t h e  problems 

of r eg re s s ion  t o  t h e  mean a l luded  t o  i n  Reference 2-1. 

The base per iod m u s t  be s u f f i c i e n t l y  remote i n  time s o  

t h a t  any shor t - term chance e f f e c t s  w i l l  not be p re sen t ,  but 

t h e  base cannot be t oo  remote, l e s t  such underlying f a c t o r s  

a s  age and d r iv ing  exper ience w i l l  have changed. Fur ther  

measurement of v i o l a t i o n s  i n  t he  post- treatment period can 

be contaminated by t h e  o the r  e f f o r t s  of t h e  program t o  in -  

c r e a s e  apprehension of v i o l a t o r s .  Considering t he se  



problems,  much more s t r i n g e n t  s u c c e s s  c r i t e r i a  s h o u l d  be 

a p p l i e d  t o  b e f o r e  and a f t e r  measures  t h a n  a r e  a p p l i e d  t o  a  

t r i a l  w i t h  an  u n t r e a t e d  c o n t r o l  g roup .  

(3 )  The d e c i s i o n  maker must choose  what mix of  r i s k s  he is 

w i l l i n g  t o  assume. He is c o n f r o n t e d  w i t h  t h e  p o s s i b i l i t y  

e i t h e r  of  h a l t i n g  a  program which might be c o s t - e f f e c t i v e  

of o r  c o n t i n u i n g  a  program which is no t  c o s t - e f f e c t i v e .  

A t  one ex t r eme ,  he can  demand a  very s t r i n g e n t  s u c c e s s  

c r i t e r i a  b u t  w i t h  a  h i g h  r i s k  t h a t  he may d i s a p p r o v e  a  

v a l i d  e f f o r t .  A t  t h e  o t h e r  ex t reme,  he can  a c c e p t  a  weak 

i n d i c a t i o n  of s u c c e s s  i n  hope of accompl i sh ing  good, b u t  a t  

a  h i g h  r i s k  of  commit t ing  s c a r c e  funds  t o  was ted  e f f o r t .  

(4) F i n a l l y ,  t h e  s u c c e s s  c r i t e r i a  must be  e s t a b l i s h e d  on t h e  

b a s i s  of  what t h e  d e c i s i o n  maker c o n s i d e r s  t o  b e  an a c c e p t -  

a b l e  i n c r e a s e  i n  performance i n  c o s t - e f f e c t i v e n e s s  t e r m s .  

Whether a  5%, lo%,  15%, o r  g r e a t e r  r e d u c t i o n  i n  a c c i d e n t s  

o r  v i o l a t i o n s  is c o n s i d e r e d  a s u c c e s s ,  depends on t h e  

a s se s smen t  of  t h e  program c o s t  and of t h e  v a l u e  t o  t h e  

community of  t h e  m r t i c u l a r  r e d u c t i o n .  

I t  is a n t i c i p a t e d  t h a t  t h e  p r i n c i p a l  measures  of s u c c e s s  

f o r  t h e  c o u r s e  w i l l  be  based  on t h e  s t u d e n t s '  subsequen t  v io-  

l a t i o n  and a c c i d e n t  e x p e r i e n c e .  Changes i n  t h e  a c c i d e n t  e x p e r i -  

ence  r e p r e s e n t  t h e  long-term c r i t e r i a  d i s c u s s e d  e a r l i e r ,  and 

changes  i n  t h e  v i o l a t i o n s  a r e  t h e  i n t e r m e d i a t e  c r i t e r i a .  An 

immediate measure  c a n  b e  t h e  d r i v e r  performance measures  sug- 

g e s t e d  i n  S e c t i o n  4 of  t h i s  volume (Road User P r e p a r a t i o n ) .  

The Chat tanooga program o f f e r s  an o p p o r t u n i t y  f o r  a  con- 

t r o l l e d  t e s t  of t h e  Defens ive  Dr iv ing  Course ,  b u t  i t  w i l l  r e q u i r e  

some r a t h e r  d e d i c a t e d  c o o p e r a t i o n  of a l l  p a r t i e s  concerned  w i t h  

t h e  program t o  i n s u r e  t h e  s t a t i s t i c a l  v a l i d i t y  of  t h e  r e s u l t s .  

I f  s u c h  c o o p e r a t i o n  can  be  a s s u r e d ,  i t  w i l l  be  wor thwhi le  t o  

p roceed  w i t h  a  c a r e f u l  e v a l u a t i o n ;  i f  n o t ,  t h e n  i t  w i l l  n o t  be  

u s e f u l  t o  do more t h a n  coun t  t h e  s t u d e n t s  p a r t i c i p a t i n g  i n  t h e  

c o u r s e  j u s t  a s  a  measure  of  a c t i v i t y .  



S e v e r a l  y e a r s  ago a progrnln f o r  t r e a t i n g  c o n v i c t e d  d r i n k i ~ ~ g  

d r i v e r s  was t o  be cxpe r imen tn l ly  c v n l u n t e d  i n  R l a r g o  wes torn  

c i t y .  I t  was n g r c c d  t h n t  those c o n v i c t e d  would n l t e r n a t e l y  bc 

a s s i g n e d  e i t h e r  t o  a  (1 )  g roup  t h e r a p y  program o r  (2)  j a i l  

t e rm.  Assignment was t o  be  e s s e n t i a l l y  random, b u t  t h e  t r a f f i c  

c o u r t  judge  r e s e r v e d  t h e  r i g h t  i n  ex t reme c a s e s  t o  choose  

which method of t r e a t m e n t  s h o u l d  be  used .  T h i s  was expec ted  t o  

happen very  i n f r e q u e n t l y .  A s  i t  t u r n e d  o u t ,  however, eve ry  c a s e  

was dec ided  on i ts m e r i t s ,  and t h e  judge c o u l d  n o t  b r i n g  h imse l f  

t o  a s s i g n  randomly. T h i s  may have been q u i t e  a p p r o p r i a t e  from 

an o p e r a t i o n a l  p o i n t  of view a l t h o u g h  t h e  e x p e r i m e n t a l  d e s i g n e r  

conc luded  t h a t  an e v a l u a t i o n  c o u l d  n o t  be made. The p o i n t  is 

t h a t  i f  one is going  t o  o b t a i n  a  s t a t i s t i c a l l y  a c c e p t a b l e  r e s u l t ,  

b i a s e s  of t h i s  s o r t  must b e  exc luded  from t h e  e x p e r i m e n t .  

I n  t h e  c a s e  of t h e  Defens ive  Dr iv ing  Course ,  i t  s h o u l d  b e  

p o s s i b l e  t o  f i n d  an  a l t e r n a t i v e  t r e a t m e n t  which would be 

a c c e p t a b l e  t o  t h e  c o u r t s ,  a  d i f f e r e n t  c o u r s e ,  a  l a r g e r  f i n e ,  o r  

an a s s i g n e d  p r o b a t i o n a r y  p e r i o d  (wi thou t  a  fo rma l  c o u r s e ) .  

Assignment t o  each  g roup  can  be  based  on some c h a r a c t e r i s t i c  n o t  

under  t h e  c o n t r o l  of t h e  a r r e s t i n g  o f f i c e r  o r  t h e  j udge .  The 

l a s t  d i g i t  of  t h e  t r a f f i c  t i c k e t  s e r i a l  number (odd o r  even )  would 

b e  a p p r o p r i a t e .  The use  of an u n t r e a t e d  ( excep t  f o r  t h e  normal 

f i n e )  c o n t r o l  g roup  would be p r e f e r r e d  from an e v a l u a t i o n  view- 

p o i n t .  

Chat tanooga has  i n d i c a t e d  t h a t  about  600 v i o l a t o r s  p e r  y e a r  

w i l l  be  i n c l u d e d  i n  t h e  DDC program. The c r i t e r i a  f o r  i n c l u s i o n  

is t h a t  a  pe r son  must have committed two v i o l a t i o n s  i n  a  y e a r .  

I n  a  r e c e n t  unpub l i shed  s t u d y  of a  s i m i l a r  c o u r s e  i n  Michigan,  

p a r t i c i p a n t s  ave raged  0 . 7  v i o l a t i o n s  a  y e a r  e x c e p t  f o r  t h e  y e a r  

i n  which t h e y  took  t h e  c o u r s e  when t h e y  ave raged  1 . 7  v i o l a t i o n s .  

I f  one assumes t h a t  t h e  0 . 7  v i o l a t i o n  r a t e  w i l l  ho ld  f o r  p e r s o n s  

e l i g i b l e  f o r  t h e  c o u r s e  i n  Chat tanooga ,  t h e n  one w i l l  e x p e c t  t h e  

u n t r e a t e d  c o n t r o l  g roup  t o  have 420 v i o l a t i o n s  i n  t h e  yea r  

f o l l o w i n g  t h e  c o u r s e .  I f  t h e  s t u d e n t s  have 401 o r  fewer  v io-  

l a t i o n s  t h e n  one can  be r e a s o n a b l y  c e r t a i n ,  i . e .  n i n e t e e n  



chances  o u t  o f  20,  t h a t  t h e  c o u r s e  h a s  improved t h e  s t u d e n t s .  

I f ,  however, t h e  c o n t r o l  g roup  d i s p l a y s  t h e  u s u a l  0 . 1 1  vio-  

l a t i o n s  p e r  y e a r  of t h e  normal d r i v i n g  p o p u l a t i o n ,  t h e n  t h e  

s t u d e n t s  must have 53 o r  fewer  v i o l a t i o n s  i n  t h e  f o l l o w i n g  y e a r  

t o  have t h e  same p r o b a b i l i t y  t h a t  t h e  improvement d i d  n o t  occu r  

by chance .  S i n c e  a c c i d e n t s  a r e  somewhat l e s s  i n f r e q u e n t  t h a n  

v i o l a t i o n s ,  a  p r o p o r t i o n a t e l y  g r e a t e r  r e d u c t i o n  i n  a c c i d e n t  

e x p e r i e n c e  must o c c u r  f o r  t h e  r e s u l t s  t o  be s t a t i s t i c a l l y  s i g n i -  

f i c a n t .  The p o i n t  is t h a t  t h e  d e g r e e  of improvement n e c e s s a r y  

t o  a s s u r e  s t a t i s t i c a l l y  s i g n i f i c a n t  r e s u l t s  depends on t h e  

r e g u l a r  b e h a v i o r  of  t h e  s t u d e n t s  b e f o r e  b e i n g  t r e a t e d .  Without 

an adequa te  c o n t r o l  g roup  i t  w i l l  be i m p o s s i b l e  t o  t e l l  i f  

t h e r e  h a s  been an improvement.  Tab le  2-2 p r e s e n t s  t h e  e s t i m a t e s  

f o r  b o t h  a c c i d e n t  and v i o l a t i o n  e x p e r i e n c e  under  t h e  assump- 

t i o n s  t h a t  t h e  Chat tanooga s t u d e n t s  come from e i t h e r  a  normal 

o r  a  poor  d r i v i n g  g roup .  The e s t i m a t e s  a r e  based  on t h e  normal 

app rox ima t ion  o f  t h e  b inomia l  d i s t r i b u t i o n  w i t h  N=6OO. 

TABLE 2-2. ASSUMED ACCIDENT AND VIOLATION EXPERIENCE 
DDC STUDENTS VS CONTROL GROUP 

P a r e n t 2  C o n t r o l  S t u d e n t  C o n t r o l  S t u d e n t  2  2  

Popul  . A c c i d e n t s  Acc iden t s  change2 V i o l a t .  V i o l a t .  Change 2  

Normal 
d r i v e r s  36  26 10 66 53 1 3  

- - - 

Problem 
d r i v e r s  285 265 20 420 401 1 9  

'paren t  p o p u l a t i o n  is l i m i t e d  t o  t h e  t y p e  of d r i v e r  t h a t  c o n t r o l s  
and s t u d e n t s  r e semble  i n  a c c i d e n t  and v i o l a t i o n  r a t e s .  

 umbers r e p r e s e n t  t h e  approximate  f r e q u e n c i e s  n e c e s s a r y  f o r  t h e  
s t u d e n t s '  e x p e r i e n c e  t o  b e  s i g n i f i c a n t l y  l e s s  t h a n  t h e  con- 
t r o l s  a t  t h e  95% c o n f i d e n c e  l e v e l .  

Now suppose  t h a t  t h e  d e c i s i o n  maker d e s i r e s  more from t h e  

e v a l u a t i o n  t h a n  s t a t i s t i c a l l y  s i g n i f i c a n t  r e s u l t s .  There  may 

be some amount of  a c c i d e n t  o r  v i o l a t i o n  r e d u c t i o n  t h a t  he w i shes  

t o  a c h i e v e  t o  make t h e  c o u r s e  c o s t - e f f e c t i v e .  On t h e  a v e r a g e ,  



t he se  reduc t ions  w i l l  occur i f  the  course works a s  d e s i r e d .  

I n  a n y  one year though, reduc t ions  of d i f f e r e n t  s i z e s  than the  

des i r ed  s i z e  can occur and probnbly w i l l .  The d i s t r i b u t i o n  01' 

t he se  reduc t ions  w i l l  depend both on t h e  des i r ed  reduct ion and 

on t h e  parent  popula t ion.  For t he  eva lua t ion ,  the  dec i s ion  

maker m u s t  s e t  a  l e v e l  of performance t o  be achieved i f  he is 

t o  cont inue t h e  course .  I n  s e l e c t i n g  t h i s  l e v e l ,  he m u s t  

balance two types of r i s k :  (1) t h e  observed reduct ion can f a l l  

below t h i s  l e v e l  even though t h e  program w i l l  on the  average 

meet h i s  success  c r i t e r i a ;  (2 )  t h e  observed reduct ion can be 

g r e a t e r  than t h e  minimum l e v e l  even though on the  average t h e  

program does not meet t h e  success  c r i t e r i a .  For example i f  

he d e s i r e s  a  reduc t ion  of 45 v i o l a t i o n s  per year from the  poor 

d r iv ing  group, accept ing t h e  program i f  a s  few a s  17 fewer 

v i o l a t i o n s  is observed w i l l  reduce t h e  chance of d i scard ing  a  

cos t  e f f e c t i v e  program t o  576, but such a  dec i s ion  w i l l  produce 

approximately a  95% chance of accept ing a  program which is not 

cos t  e f f e c t i v e .  Conversely, r equ i r i ng  t he  program t o  produce a  

reduc t ion  of 73 or  more w i l l  y i e l d  a  5% p r o b a b i l i t y  of accept ing 

a  program which is not s u c c e s s f u l ,  but w i l l  produce approxi- 

mately a  95% p r o b a b i l i t y  of r e j e c t i n g  a  succes s fu l  e f f o r t .  

Table 2-3 presen t s  t h e  data  on t he se  ranges f o r  acc iden t s  and 

v i o l a t i o n s  of both t h e  normal popula t ion and t h e  poor d r i v e r  

popula t ion.  

In  summary, t h e r e  a r e  a  number of s t a t i s t i c a l  problems 

a s soc i a t ed  w i t h  eva lua t ing  t he  Defensive Driving Course. I f  

s t uden t s  i n  Chattanooga a r e  s i m i l a r  t o  those  i n  Michigan, we 

w i l l  be a b l e  t o  determine w i t h  some confidence i f  t h e  course 

y i e l d s  a  7% reduc t ion  i n  acc iden ts  o r  a  4 . 2 %  reduc t ion  i n  vio- 

l a t i o n s .  A highly c o n t r o l l e d  t e s t  of t h e  value of t h e  Defensive 

Driving Course seems i n  order  i n  t h e  Chattanooga program, but 

if proper c o n t r o l s  cannot be e s t ab l i shed  and maintained t h e r e  

w i l l  be l i t t l e  purpose i n  an eva lua t ion .  



TABLE 2-3, NECESSARY ACCIDENT AND VIOLATION REDUCTIONS 
FOR BOTH NORMAL AND POOR DRIVER POPULATIONS 
IN DDC. 

3  Crashes: 3  
Crashes: 4  Vio la t ions :  Vio la t ions :  4 

Group Low Level High Level Low Level High Level 

Norma 1 
d r i v e r s  19 31 

Poor 
d r i v e r s  13 (5)  53 

'LOW l e v e l  r ep re sen t s  t h e  amount of reduct ion necessary f o r  a  
5% p r o b a b i l i t y  t h a t  the  goal  has been achieved.  

2  High l e v e l  r ep re sen t s  t he  amount of reduc t ion  necessary f o r  a  
95% p r o b a b i l i t y  t h a t  goal  has been achieved.  

3  Goal is a  reduc t ion  of 25 acc iden t s .  

4 ~ o a l  is a  reduc t ion  of 45 v i o l a t i o n s .  

5 ~ o t  a  s t a t i s t i c a l l y  s i g n i f i c a n t  reduc t ion .  

2 .4  A National  Laboratory Plan 

Several  b e n e f i t s  w i l l  accrue from t h e  s e v e r a l  f e d e r a l l y  

funded change programs i n  t h e  law enforcement f i e l d ,  p a r t i c u l a r l y  

i f  u se fu l  measures of e f f e c t i v e n e s s  a r e  a v a i l a b l e .  The r e s u l t s  

w i l l  of course be of i n t e r e s t  t o  t h e  j u r i s d i c t i o n  conducting the  

ope ra t i on ,  a s  the  l o c a l  government w i l l  have t o  decide whether 

t o  cont inue t h e  work a f t e r  f e d e r a l  funds have disappeared.  How 

wel l  t he  r e s u l t s  can be ex t r apo la t ed  t o  o the r  communities is not 

ev iden t ;  t h e  change may have been s p e c i f i c  t o  the s i t e  from 

e i t h e r  a  geographical  o r  s o c i a l  point  of view. Never theless ,  

i t  can be expected t h a t  observed r e s u l t s  w i l l  be of some 

na t iona l  value .  

We sugges t ,  however, t h a t  t h e r e  be i n s t i t u t e d  two programs 

which w i l l  c o n s t i t u t e  a  na t i ona l  l abora tory  f o r  the  conduct of 

and eva lua t ion  of experimental  changes i n  t h e  law enforcement 

programs. Such l a b o r a t o r i e s  w i l l  provide s t r u c t u r e d  t e s t s  of 

many programs under s i m i l a r  cond i t i ons ,  a  f e a t u r e  t h a t  i s  not 

r e a d i l y  a v a i l a b l e  from s c a t t e r e d  s i t e  demonstration p r o j e c t s .  



There have been i n  t h e  p a s t  s u c h  n a t i o n a l  e x p e r i m e n t a l  s i t e s  

f o r  o t h e r  r ea sons - - seve ra l  h i g h l y  in s t rumen ted  f reeways  ( i n  

Chicago,  Houston, and D e t r o i t )  were c o n s i d e r e d  i n  t h a t  l i g h t ,  

and i n  t h e  p u b l i c  h e a l t h  f i e l d  t h e  town of Tecumseh, Michigan 

is engaged i n  a  long-term program of e p i d e m i o l o g i c a l  measure- 

ment of h e a l t h  c o n d i t i o n s  ove r  time i n  a  h i g h l y  observed  

p o p u l a t i o n ,  The NHTSA Alcohol  S a f e t y  Act ion  Program a l s o  s e r v e s  

a s  a  p r o t o t y p e  f o r  s u c h  e x p e r i m e n t a l  programs i n  a  community 

s e t t i n g .  

As i n d i c a t e d  e a r l i e r ,  most communities i n s t i t u t e  changes 

i n  t h i s  a r e a  i n  a  s low and uneven manner. More o f t e n  t h a n  no t  

t h e s e  changes  a r e  n o t  f u l l y  p lanned  no r  a r e  t h e y  c a r e f u l l y  

e v a l u a t e d .  T h i s  s t a t e  of a f f a i r s  p e r s i s t s  n o t  because  t h e  

communities a r e  e i t h e r  i n h e r e n t l y  unab le  o r  u n w i l l i n g  t o  do a  

b e t t e r  j o b .  Ra the r  w i t h  t h e  m u l t i t u d e  of problems c o n f r o n t i n g  

them, t h e y  l a c k  t h e  t ime  and t h e  r e s o u r c e s  t o  e x p l o r e  f u l l y  any 

problem a r e a .  The i n t e n t  of  t h e  n a t i o n a l  l a b o r a t o r y  p l a n  is t o  

a t t a c k  t h e s e  problems th rough  a  s e t  of  c a r e f u l l y  p l anned ,  exe- 

c u t e d ,  and e v a l u a t e d  programs.  Th i s  a c t i v i t y  w i l l  be  of v a l u e  

i n  two ways: (1)  a f t e r  t h e  e v a l u a t i o n  of s e v e r a l  programs, t h e  

l a b o r a t o r y  can  s e r v e  a s  a g u i d e  t o  many communities i n  choos ing  

e f f e c t i v e  programs t o  s o l v e  t h e i r  problems,  and (2 )  t h e  p r o c e s s  

of  w e l l  conce ived  a c t i o n  of  t h e  l a b o r a t o r y  can  demons t r a t e  t o  

o t h e r  communities t h e  c l e a r  v a l u e  and long-term s a v i n g s  o b t a i n e d  

from planned and s y s t e m a t i c  change .  

2 . 4 . 1  S i t e s  

I n  s e l e c t i n g  t h e  s i t e s  f o r  t h e  l a b o r a t o r i e s ,  t h r e e  c r i t e r i a  

must b e  a p p l i e d .  F i r s t ,  t h e  community w i l l  be  r e p r e s e n t a t i v e  i n  

some way of many communities e x p e r i e n c i n g  highway s a f e t y  problems 

i n  t h e  law enforcement  and o t h e r  a r e a s .  Second, t h e  community 

must be  r e c e p t i v e  t o  b e i n g  used a s  a  t e s t  a r e a ;  p r e v i o u s  suc-  

c e s s  i n  conduc t ing  e x p e r i m e n t a l  programs w i l l  weigh h e a v i l y  i n  

an a r e a ' s  f a v o r .  T h i r d ,  t h e r e  must be a v a i l a b l e  i n  t h e  l o c a l  

a r e a  s u f f i c i e n t  t a l e n t  b o t h  t o  o p e r a t e  and t o  e v a l u a t e  t h e  

e f f o r t s .  



C i t i e s  of t h e  o r d e r  of 100,000-200,000 r e s i d e n t s  have t h e  

f a s t e s t  growing t r a f f i c  f a t a l i t y  problem i n  t h e  n a t i o n .  Over 

t h e  p a s t  d e c a s e ,  from 1960 t o  1970,  t r a f f i c  f a t a l i t i e s  have 

r i s e n  everywhere ,  b u t  nowhere a t  a  f a s t e r  r a t e  t h a n  i n  t h e s e  

c i t i e s .  One c a n  on ly  s p e c u l a t e  a s  t o  t h e  r e a s o n s .  These have 

g e n e r a l l y  been t h e  expanding  c i t i e s ,  t a k i n g  i n  more suburban  

t e r r i t o r y ;  e v i d e n t l y  t h e y  have t h e  most d i f f i c u l t  t r a f f i c  pro-  

blems of  b o t h  t h e  s m a l l  town and t h e  major  urban  a r e a .  

The c i t y  of F l i n t ,  Michigan,  h a s  had an a c t i v e  program i n  

p o l i c e  t r a f f i c  s e r v i c e s  sponso red  by NHTSA funds  o v e r  t h e  p a s t  

s e v e r a l  y e a r s .  I t  s e r v e s  well t o  r e p r e s e n t  t h e  urban  a r e a  des-  

c r i b e d  h e r e ,  and has  c e r t a i n l y  shown a  demons t r a t ed  i n t e r e s t  i n  

a t t a c k i n g  t h e  t r a f f i c  a c c i d e n t  problem.  The p r e s e n t  program 

t h e r e ,  however, l a c k s  d e t a i l e d  i n s t r u m e n t a t i o n ;  and a s  a  r e s u l t  

i t  is d i f f i c u l t  t o  t r a c e  t h e  e f f e c t s  of  p a r t i c u l a r  c o u n t e r -  

measu res .  

Monroe County,  I n d i a n a ,  has  had an  a c t i v e  NHTSA-sponsored 

p o l i c e  e x p e r i m e n t a t i o n  program f o r  t h e  p a s t  two y e a r s .  Monroe 

County is pe rhaps  a  t y p i c a l  midwestern a g r i c u l t u r a l  community, 

w i t h  a  coun ty  s e a t  (Bloomington) app rox ima te ly  a t  t h e  geograph ic  

c e n t e r .  I n  t h i s  p a r t i c u l a r  c a s e ,  however, Bloomington happens 

t o  be t h e  home of  t h e  I n d i a n a  U n i v e r s i t y  I n s t i t u t e  f o r  Research  

on P u b l i c  S a f e t y  which has  pu t  a c o n s i d e r a b l e  e f f o r t  i n t o  i n -  

s t r u m e n t a t i o n  o f  t h e  coun ty  s p e c i f i c a l l y  f o r  t h e  purpose  of  

e v a l u a t i n g  changes  i n  t h e  law enforcement  p r a c t i c e s  of t h e  com- 

mun i ty .  

Both F l i n t  and Monroe County,  t h e n ,  have a  demons t r a t ed  

i n t e r e s t  i n  e x p e r i m e n t a t i o n  i n  t h e  law enforcement  a r e a ;  F l i n t  

has  an a c t i v e  p o l i c e  depar tment  w i t h  a  proven h i s t o r y  of  per -  

formance i n  t r a f f i c  s e r v i c e s ;  and Monroe County has  a n  ongoing 

i n s t r u m e n t a t i o n  sys tem a s  w e l l  a s  t h r e e  p o l i c e  a g e n c i e s  ( s t a t e ,  

c o u n t y ,  and c i t y )  who have p a r t i c i p a t e d  i n  e x p e r i m e n t a l  programs 

i n  t h e  p a s t .  



We p r o p o s e ,  t h e n ,  t h a t  t h e s e  two communit ies  b e  c o n s i d e r e d  

f o r  s e l e c t i o n  a s  c o n t i n u i n g ,  l ong  t e rm,  n a t i o n a l  d e m o n s t r a t i o n  

a r e a  i n  which t h e r e  can  be  a  s e q u e n t i a l  imp lemen ta t ion  o f  changes  

i n  t h e  law enforcement  program. These changes  w i l l  be of 

n a t i o n a l  i n t e r e s t  and wide ly  a p p l i c a b l e ,  b u t  of  l o c a l  v a l u e  t o  

t h e  p a r t i c u l a r  communit ies  a t  t h e  same time. 

Both communities w i l l  b e  brought  t o  t h e  same deg ree  of 

i n s t r u m e n t a t i o n  s o  t h a t  t h e r e  w i l l  b e  a  permanent c a p a b i l i t y  t o  

measure  and r e c o r d  i n f o r m a t i o n  about  b o t h  t r a f f i c  f l ow ( speeds ,  

headways, v i o l a t i o n s )  and a c c i d e n t s .  

2 . 4 . 2  Program Phases  

There  a r e  f o u r  phases  t o  t h e  d e m o n s t r a t i o n  programs sug-  

g e s t e d  f o r  t h e s e  two communit ies  and a l l  f o u r  must b e  more o r  

l e s s  c o n t i n u o u s l y  i n  o p e r a t i o n .  They a r e :  

(1)  The d e f i n i t i o n  of  problems f o r  s o l u t i o n .  

(2) The p l a n n i n g  of  change programs r e s p o n s i v e  t o  t h e  

problems.  

(3)  The conduct  of t h e  programs t h e m s e l v e s .  

(4 )  The measurement and e v a l u a t i o n  of t h e  programs.  

While t h e s e  a r e  t h e  same phases  which a r e  p r e s e n t  i n  n e a r l y  any 

program, t h e y  d i f f e r  i n  t h e  p r e s e n t  c a s e  because  of  t h e  n a t i o n a l  

s i g n i f i c a n c e .  T h i s  s h o u l d  b e  p a r t i c u l a r l y  a p p a r e n t  i n  t h e  pro- 

blem d e f i n i t i o n  phase ,  and i n  t h e  n a t u r e  of t h e  e v a l u a t i o n  and 

r e p o r t i n g .  

The s t r a t e g y  t o  be fo l lowed  i n  t h e  l a b o r a t o r y  is one of 

f o l l o w i n g  programs th rough  a l l  f o u r  phases  of a c t i v i t y  i n  a  

c a r e f u l l y  obse rved  and measured manner t o  produce r e s u l t s  t h a t  

have g e n e r a l  a p p l i c a b i l i t y .  Two t y p e s  of programs w i l l  b e  con- 

d u c t e d :  major  sys t em changes  and d e t a i l e d  a n a l y s i s  of  s p e c i f i c  

t e c h n i q u e s .  Major sys t em changes  w i l l  be  t h o s e  a c t i v i t i e s  

which g r e a t l y  a l t e r  t h e  n a t u r e  o r  e x t e n t  of a c t i v i t i e s  i n  one o r  

more of t h e  e i g h t  coun te rmeasu re  g r o u p s ,  e . g .  a  d o u b l i n g  of 

manpower devo ted  t o  t r a f f i c  p a t r o l ,  o r  a  r e s t r u c t u r i n g  of t h e  

c o u r t  sys t em.  The concep t  f o r  major  sys t em changes  is one of 



incremental  change. A t  each s t e p ,  t he  countermeasure groups 

w i l l  be examined and t h e  a rea  which o f f e r s  t he  p o s s i b i l i t y  f o r  

t he  most s u b s t a n t i a l  payoff w i l l  be s e l e c t e d  f o r  implementation. 

I n  implementation, the  bes t  techniques i n  t h i s  area  w i l l  be 

app l ied  t o  t h e  s p e c i f i c  problems i n  t he  communities. The r e s u l t s  

w i l l  then be analyzed.  Then t h e  countermeasure group w i t h  t h e  

next higher payoff w i l l  be implemented. The a n a l y s i s  of 

s p e c i f i c  techniques w i l l  be of a  more l imi ted  na ture  and w i l l  

seek t o  determine t he  bes t  means of conducting a  p a r t i c u l a r  

a c t i v i t y ;  a  good example is an eva lua t ion  of the  r e l a t i v e  

mer i t s  of r ada r  v s  Vascar vs Orbus i n  de t ec t i ng  s p e c i f i c  types  

of speeding of fenses .  The major system change por t ion  w i l l  

seek t o  determine t h e  most cos t - e f f ec t i ve  l e v e l  of a c t i v i t y  i n  

a  p a r t i c u l a r  a rea  while t he  ana lys i s  of techniques w i l l  seek 

t o  determine t he  most e f f i c i e n t  means of achieving t h e  des i red  

l e v e l  of a c t i v i t y .  

2 . 4 . 3  Problem Def in i t ion  

Eight a r e a s  of pos s ib l e  ac t i on  have been i d e n t i f i e d  i n  t h e  

area  of road user  r egu la t i on .  Among these  e igh t  a r e a s ,  t he re  

e x i s t  a  l a r g e  v a r i e t y  of poss ib le  programs t o  be implemented. 

Therefore,  c r i t i c a l  t a s k  i n  the  l abora tory  concept is t o  pick a  

p a r t i c u l a r  s e t  of programs t o  t e s t  i n  the  communities. The 

c r i t e r i a  f o r  s e l e c t i o n  w i l l  inc lude t he  na ture  of problems 

present  i n  t h e  a r e a s ,  the  degree of innovation i n  poss ib le  pro- 

grams, the  na t i ona l  re levance of t h e  r e s u l t s ,  and the  degree t o  

which t he  programs se rve  t o  round-out o ther  research .  

Guidance i n  s e l e c t i n g  t h e  p r o j e c t s  f o r  implementation w i l l  

come from two types of advisory panels .  The f i r s t  type of 

panel w i l l  be na t i ona l ly  c o n s t i t u t e d  a n d  w i l l  oversee both 

community a c t i v i t i e s .  The second type of panel w i l l  e x i s t  i n  

each of t he  communities and w i l l  s e rve  t o  r e l a t e  the  suggested 

programs of na t i ona l  s i g n i f i c a n c e  t o  l o c a l  condi t ions .  

The na t iona l  advisory committee w i l l  inc lude prominent 

i nd iv idua l s  from the  law enforcement, l e g a l ,  c o u r t ,  s c i e n t i f i c ,  



and highway s a f e t y  communit ies .  The chairman s h o u l d  be a  law 

enforcement  o f f i c i a l  of n a t i o n a l  r e p u t a t i o n .  Program d i r e c t o r s  

from e a c h  community w i l l  s e r v e  a s  e x - o f f i c i o  members of t h e  

group .  The a d v i s o r y  commit tee  w i l l  r ev iew proposed programs 

f o r  t h e i r  g e n e r a l  a p p l i c a b i l i t y  and s u g g e s t  t h o s e  changes  

(counte rmeasures )  most u s e f u l l y  c a r r i e d  o u t  i n  t h e  i n s t r u m e n t e d  

envi ronments  of e i t h e r  l o c a t i o n .  

The l o c a l  a d v i s o r y  commit tee  w i l l  b e  c o n s t i t u t e d  from 

app rox ima te ly  t h e  same f i e l d s  a s  t h e  n a t i o n a l  commit tee ,  b u t  

t h e  members w i l l  g e n e r a l l y  be  o p e r a t i n g  heads  of t h e  r e s p o n s i b l e  

l o c a l  a g e n c i e s .  C i t i z e n  p a r t i c i p a t i o n  w i l l  a l s o  b e  most he lp-  

f u l  a t  t h i s  l e v e l .  The pr imary  r o l e  of t h e  l o c a l  commit tee  w i l l  

b e  t o  i d e n t i f y  l o c a l  problems t o  which t h e  s u g g e s t e d  n a t i o n a l  

programs can  be  a p p l i e d  and t o  c o o r d i n a t e  t h e  e f f o r t s  of  t h e  

o p e r a t i n g  a g e n c i e s  i n  e x e c u t i n g  t h e  program. The chairman of 

t h e  l o c a l  committee w i l l  b e  t h e  head of some l o c a l  o r g a n i z a t i o n  

which w i l l  b e  h e a v i l y  i nvo lved  i n  a c t u a l  o p e r a t i o n s .  

The n a t i o n a l  commit tee  w i l l  meet a t  app rox ima te ly  s i x  

month i n t e r v a l s ,  and t h e  l o c a l  commit tee  cha i rmen w i l l  b e  i n -  

v i t e d  t o  p a r t i c i p a t e  i n  t h e s e  m e e t i n g s .  The l o c a l  commit tees  

w i l l  meet month ly ,  and t h e i r  purpose  i n  t h e s e  mee t ings  w i l l  

be  t o  i n s u r e  t h e  c o n t i n u e d  smooth o p e r a t i o n  of t h e  programs. 

2 . 4 . 4  P l ann ing  

Once p a r t i c u l a r  a c t i v i t i e s  have been  s e l e c t e d  f o r  imple- 

m e n t a t i o n ,  a  d e t a i l e d  o p e r a t i o n a l  p l a n  pnd a  comple te  e x p e r i m e n t a l  

d e s i g n  must b e  c r e a t e d .  T h i s  a c t i v i t y  w i l l  b e  t h e  r e s p o n s i -  

b i l i t y  of a  p r o f e s s i o n a l  p l a n n i n g  s t a f f  which w i l l  a l s o  have 

r e s p o n s i b i l i t y  f o r  c o n d u c t i n g  t h e  e v a l u a t i o n .  Th i s  s t a f f  w i l l  

c o n s i s t  of a  c o r e  of p e r s o n n e l  drawn from t h e  o p e r a t i n g  

a g e n c i e s  and of s c i e n t i f i c a l l y  t r a i n e d  p e r s o n s  f o r  e x p e r i m e n t a l  

d e s i g n  and s t a t i s t i c a l  e v a l u a t i o n .  The p e r s o n n e l  from t h e  

o p e r a t i o n a l  a g e n c i e s  w i l l  be  r e s p o n s i b l e  f o r  i n t e g r a t i n g  t h e  
e x p e r i m e n t a l  a c t i v i t i e s  i n t o  t h e i r  a g e n c i e s '  ongoing e f f o r t s .  

The s c i e n t i f i c  p e r s o n n e l  w i l l  b e  r e s p o n s i b l e  f o r  t h e  d e s i g n  and 



conduct  of e v a l u a t i o n  measurements.  From t ime  t o  t i m e  o u t s i d e  

e x p e r t s  i n  b o t h  t h e  o p e r a t i o n a l  and s c i e n t i f i c  a r e a s  w i l l  be 

i n c l u d e d  f o r  s p e c i f i c  a d v i c e  and c o n s u l t a t i o n .  

The phi losophy of e v a l u a t i o n  of demons t r a t i on  programs is 

cove red  a t  l e n g t h  e l sewhere  i n  t h i s  r e p o r t .  N e v e r t h e l e s s  i t  may 

be  wor thwhi le  t o  r e p e a t  t h e  t hough t  t h a t  t h e  purpose  of c a r e f u l  

measurement i n  t h e  e v a l u a t i o n  p r o c e s s  is t o  permi t  t h e  e x p e r i -  

men te r s  t o  f i n d  ou t  no t  on ly  t h a t  some countermeasure  "worked", 

bu t  t o  d i s c o v e r  why it worked. When f a c e d  w i t h  a  s u c c e s s f u l  

program we a r e  bound t o  a s k  t h e  q u e s t i o n  "What d i d  we do r i g h t ? " ,  

and t h e  p r i n c i p a l  purpose  of a  c o n t i n u i n g  n a t i o n a l  exper imenta-  

t i o n  a c t i v i t y  i s  t o  i n s u r e  t h a t  t h e  answer t o  t h a t  q u e s t i o n  

w i l l  be  a v a i l a b l e .  

Each p l a n  w i l l  be s p e c i f i c  t o  t h e  p a r t i c u l a r  a c t i v i t y  which 

is b e i n g  implemented a t  t h e  t i m e ,  b u t  w i l l  need t o  be  t i e d  t o  

t h e  o t h e r  p l a n s  t h rough  a  common approach .  I t  w i l l  be  most 

u s e f u l  t o  t h e  p l a n n e r s  t o  keep  i n  mind t h e  c a u s a l  c h a i n  con- 

c e p t  which is d i s c u s s e d  i n  d e t a i l  e l s ewhere  i n  t h i s  r e p o r t .  

The p l a n n e r s  s h o u l d  a t t e m p t  t o  r e l a t e  each  a c t i v i t y  t o  t h e  t h r e e  

major  l i n k s  i n  t h e  c h a i n  i n  t h e  r e g u l a t i o n  a r e a :  d r i v e r  

c h a r a c t e r i s t i c s ,  d r i v e r  per formance ,  and system per formance .  

By s o  c o n n e c t i n g  t h e  i n d i v i d u a l  p l a n s  t o  an o v e r a l l  program 

c o n c e p t ,  t h e  p l ann ing  s t a f f  w i l l  i n s u r e  b o t h  p r a c t i c a l  r e s u l t s  

f o r  t h e  immediate e f f o r t  and a  c o n t r i b u t i o n  toward s o l v i n g  t h e  

o v e r a l l  problems a s s o c i a t e d  w i t h  r e g u l a t o r y  a c t i v i t y .  

The p l a n n i n g  s t a f f ,  t h e n ,  must t a k e  t h e  recommendations of 

t h e  a d v i s o r y  b o d i e s ,  and t u r n  them i n t o  working p l a n s - - d e t a i l e d  

a s  t o  t i m e , c o s t ,  measurement, a n a l y s i s ,  e t c .  

2 . 4 . 5  O p e r a t i o n s  and Implementa t ion  

Ac tua l  o p e r a t i o n s  w i l l  b e  conducted  by t h e  l o c a l  p o l i c e ,  

c o u r t s ,  and o t h e r  a g e n c i e s  i n  acco rd  w i t h  t h e  p l a n  dev i sed  by 

t h e i r  r e p r e s e n t a t i v e s  on t h e  p l ann ing  group .  U n t i l  t h e  a c t u a l  

programs a r e  e s t a b l i s h e d ,  no t  t o o  much can bc s t a t e d  about  

a c t u a l  o p e r a t i o n s ,  b u t  s e v e r a l  c a u t i o n a r y  s u g g e s t  i o n s  a r e  o f f e r e d .  



When f e a s i b l e ,  t he  o p e r a t i o n a l  and measurement p e r s o n n e l  

s h o u l d  come from d i s t i n c t  g r o u p s ,  p e r h a p s  n o t  even  w i t h i n  t h e  

same o r g a n i z a t i o n .  B o t h  t y p e s  o f  a c t i v i t y  r e q u i r e  s p e c i a l i z e d  

knowledge and a b i l i t i e s  which  o f t e n  r e q u i r e  t h e  f u l l - t i m e  

a t t e n t i o n  o f  a n  i n d i v i d u a l .  T h i s  is p a r t i c u l a r l y  t r u e  o f  t h e  

p o l i c e  o f f i c e r s  engaged  i n  t h e  e x p e r i m e n t a l  a c t i v i t y ;  t o  u s e  

them on d a t a  g a t h e r i n g  t a s k s  w i l l  n o t  make e f f i c i e n t  u s e  o f  

t h e i r  law e n f o r c e m e n t  a b i l i t i e s .  One c a n  i m a g i n e  t h e  d e m o r a l i z -  

i n g  e f f e c t  o f  a s k i n g  a  t r a i n e d  p o l i c e  o f f i c e r  t o  s t a n d  i d l y  by 

r e c o r d i n g  d a t a  w h i l e  h a z a r d o u s  v i o l a t i o n s  a r e  b e i n g  commi t t ed .  

A l s o  a n  i n d i v i d u a l ' s  d e s i r e  t o  p e r f o r m  w e l l  i n  a n  o p e r a t i o n a l  

r o l e  c a n  p o s s i b l y  d e t r a c t  from h i s  o b j e c t i v i t y  i n  a  measurement 

a c t i v i t y .  

The a c t i v i t i e s  o f  t h e  o p e r a t i n g  a g e n c i e s  w i l l  need  t o  b e  

c l o s e l y  m o n i t o r e d  s o  t h a t  e v a l u a t i o n  c a n  b e  b a s e d  on a c t u a l  

p e r f o r m a n c e  o f  t h e  o r g a n i z a t i o n  r a t h e r  t h a n  on assumed a c t i v i t y  

l e v e l s .  Program o f f i c i a l s  must  b e  a l e r t  t o  s u b t l e ,  and p e r h a p s  

n o t  s o  s u b t l e ,  c h a n g e s  i n  p o l i c y  and p r a c t i c e  p a r t i c u l a r l y  a t  

t h e  l o w e r  s u p e r v i s o r y  l e v e l s  which  c a n  a l t e r  t h e  p e r f o r m a n c e  o f  

o p e r a t i o n s .  

Many o f  t h e s e  p rob lems  c a n  b e  a v o i d e d  by i n c l u d i n g  some 
o p e r a t i o n a l  p e r s o n n e l  on  t h e  p l a n n i n g  s t a f f .  I f  t h e  p l a n s  a r e  

drawn by p e o p l e  w i t h  e x p e r i e n c e  i n  t h e  o p e r a t i o n ,  many p i t f a l l s  

c a n  b e  e a s i l y  a v o i d e d .  F u r t h e r ,  e x t e n s i v e  e f f o r t  s h o u l d  be made 

t o  e n l i s t  t h e  w h o l e h e a r t e d  c o o p e r a t i o n  o f  o p e r a t i n g  p e r s o n n e l .  

2 . 4 . 6  E v a l u a t i o n  

Most o f  t h e  t a s k s  and e v a l u a t i o n  a c t i v i t i e s  f o r  t h e  

l a b o r a t o r y  c a n  b e  c o n d u c t e d  a t  any s i t e .  C o n c e n t r a t i n g  t h e s e  

a c t i v i t i e s  i n  two l o c a t i o n s  o v e r  a n  e x t e n d e d  p e r i o d  o f  t i m e  

p r o d u c e s  s e v e r a l  d e s i r a b l e  e f f e c t s  f o r  e v a l u a t i o n .  Long-term 

r e s u l t s  of  any p a r t i c u l a r  a c t i v i t y  c a n  b e  o b s e r v e d .  The i n -  

c r e m e n t a l  a p p r o a c h  t o  c o n d u c t i n g  a c t i v i t i e s  c a n  b e  u s e d  w i t h  
t h e  a d v a n t a g e  t h a t  shor t - te rm v a r i a t i o n s  n o t  u n d e r  t h e  c o n t r o l  

o f  t h e  p r o j e c t  c a n  b e  r e c o g n i z e d  and  t h e i r  e f f e c t  on t h e  



p a r t i c u l a r  a c t i v i t y  obse rved .  S o p h i s t i c a t e d  d a t a  g a t h e r i n g  

t e c h n i q u e s  can  be  used which might n o t  be  j u s t i f i e d  f o r  a  s i n g l e  

p r o j e c t  ove r  a  s h o r t  t i m e .  F i n a l l y ,  a s  e x p e r i m e n t a l  and 

o b s e r v a t i o n a l  a c t i v i t i e s  become common p l a c e ,  t h e  performance of 

i n d i v i d u a l s  i n  t h e  sys tem w i l l  come t o  approximate  t h e i r  normal 

r e s p o n s e  t o  t h e  programs r a t h e r  t h a n  a  r e a c t i o n  t o  t h e  o b s e r v e r s .  

Most o f  t h e  e v a l u a t i o n  t e c h n i q u e s  have been  d i s c u s s e d  i n  

d e t a i l  i n  t h e  c o n t e x t  of t h e  Chat tanooga p r o j e c t ,  and r e p e t i t i o n  

is not  n e c e s s a r y  h e r e ,  e x c e p t  t o  s t r e s s  t h e  impor tance  of having  

r easonab ly  u n o b t r u s i v e  measurements which w i l l  r e f l e c t  p e o p l e s '  

t r u e  b e h a v i o r .  The d i f f e r e n c e s  between t h e  measurements i n  t h e  

l a b o r a t o r y  concept  and t h o s e  d i s c u s s e d  e a r l i e r  is one of d e g r e e .  

The l o o p  d e t e c t o r  network w i l l  be  g r e a t l y  expanded over  

t h e  twe lve  s i t e s  recommended f o r  Chat tanooga .  F u r t h e r ,  i t  is  

a n t i c i p a t e d  t h a t  c o n t i n u o u s  mon i to r ing  w i l l  be  unde r t aken  a t  a  

number of t h e  s i t e s  t o  g i v e  an  ongoing r e c o r d  of t r e n d s  i n  

t r a f f i c  and speed  v a r i a t i o n s .  

The r e c o r d i n g  of o t h e r  v i o l a t i o n s  s u c h  a s  i l l e g a l  t u r n s  and 

improper  l a n e  usage w i l l  b e  somewhat expanded. I t  may be  f e a s i -  

b l e  t o  permanent ly  i n s t a l l  t e l e v i s i o n  cameras a t  s e v e r a l  key 

l o c a t i o n s  s o  a s  t o  moni tor  performance a t  t h e s e  s i t e s  on a  

much more f r e q u e n t  b a s i s  t h a n  is e n v i s i o n e d  i n  t h e  e a r l i e r  

s e c t i o n .  F u r t h e r ,  s u c h  t e c h n i q u e s  a s  t ime- l apse  photography and 

o t h e r  d e t e c t i o n  d e v i c e s  f o r  t h e  non-speed r e l a t e d  o f f e n s e s  can  

be  employed and r e f i n e d .  

A c o n t i n u i n g  program of  m o n i t o r i n g  non-exper imenta l ly  con- 

t r o l l e d  c o n d i t i o n s  w i l l  be  m a i n t a i n e d .  In fo rma t ion  s h o u l d  be 
r e g u l a r l y  and s y s t e m a t i c a l l y  g a t h e r e d  on i t e m s  s u c h  a s  d r i v i n g  

exposu re  and e x p e r i e n c e  of  t h e  p o p u l a t i o n ,  l o c a l  economic con- 

d i t i o n s ,  changes  i n  t h e  v e h i c l e  p o p u l a t i o n  and d r i v i n g  r e c o r d s .  

D e t a i l e d  and a c c u r a t e  measurement of  t h e  a c t i v i t y  l e v e l s  of a l l  
a g e n c i e s  a s s o c i a t e d  w i t h  t h e  p r o j e c t  must b e  m a i n t a i n e d .  

The program of  at-home i n t e r v i e w s  of d r i v e r s  t o  t e s t  p u b l i c  

r e a c t i o n  t o  t h e  program w i l l  b e  made a  permanent f e a t u r e .  By 

s o  d o i n g ,  t h e  immediate r e a c t i o n s  t o  each  new program can  b e  



de te rmined  and t h e  c u m u l a t i v e  e f f e c t s  of a l l  t h e  programs can  b e  

o b s e r v e d .  S p e c i a l  i n t e r v i e w s  w i l l  a l s o  b e  employed t o  i n q u i r e  

i n t o  s p e c i f i c  problems which a r i s e  s u c h  a s  t h e  impact of a  

p u b l i c  i n f o r m a t i o n  campaign o r  t h e  amount of  t ime  n e c e s s a r y  f o r  

peop le  t o  become aware of  a  new t r a f f i c  r e g u l a t i o n .  

I t  is a n t i c i p a t e d  t h a t  t h e  e v a l u a t i o n  s t a f f  w i l l  a l s o  de- 

v o t e  some p o r t i o n  of t h e i r  e f f o r t  t o  d e v i s i n g  b e t t e r  e v a l u a t i o n  

t e c h n i q u e s .  Also t h e  s t a f f  w i l l  b e  encouraged t o  d e v i s e  new and 

more powerfu l  p r e d i c t i v e  models of  t h e  l i k e l y  e f f e c t s  of p a r t i -  

c u l a r  a c t i o n s  a s  t h e i r  u n d e r s t a n d i n g  of  t h e  d a t a  s u g g e s t s  new 

hypo theses  . 
The u l t i m a t e  g o a l  of t h e  e v a l u a t i o n  e f f o r t  w i l l  be  t o  d e t e r -  

mine which of  t h e  programs and t e c h n i q u e s  prove  t o  be  t h e  most 

c o s t - e f f e c t i v e  way of r e d u c i n g  t h e  l o s s  from c r a s h e s .  Given 

w e l l  conce ived  and a d e q u a t e l y  measured p r o j e c t s ,  t h i s  g o a l  c a n  

b e  a t t a i n e d ,  

2 . 5  Cost E s t i m a t e s  

C o s t s  of t h e  Road-User R e g u l a t i o n  d e m o n s t r a t i o n  program 

were e s t i m a t e d  on t h e  b a s i s  of t h e  p r e v i o u s l y  ment ioned STEP 

p r o p o s a l  f o r  Chat tanooga ,  Tennessee ,  and e x i s t i n g  programs i n  

F l i n t ,  Michigan and Monroe C o u n t y , I n d i a n a .  I n  t h e  l a t t e r  two 

l o c a t i o n s  ( t h e  n a t i o n a l  l a b o r a t o r i e s ) ,  t h e  e s t i m a t e s  a r e  g i v e n  

a s  r a n g e s  o f  c o s t s  because  of  t h e  f l e x i b i l i t y  i n  program c h o i c e  

t o  b e  e x e r c i s e d  by t h e  l o c a l  commit tees .  

I t  is assumed t h a t  a l l  t h r e e  a r e a s  w i l l  have very  a c t i v e  

programs f o r  a t  l e a s t  t h r e e  y e a r s ,  though t h e  n a t i o n a l  l a b o r a -  

t o r i e s  s h o u l d  p robab ly  c o n t i n u e  l o n g e r  i f  p o s s i b l e .  I t  is a l s o  

assumed t h a t  t ho rough  t r a f f i c  f low i n s t r u m e n t a t i o n  w i l l  b e  i n -  

s t a l l e d  i n  a l l  a r e a s ,  and t h a t  computer f a c i l i t i e s  w i l l  b e  pur-  

chased  and amor t i zed  ove r  f i v e  y e a r s .  F i n a l l y ,  it is assumed 

t h a t  t ho rough  e v a l u a t i o n  w i l l  be  per formed;  i n  Chat tanooga i t  

w i l l  c o v e r  o n l y  t h e  f o u r  s p e c i f i c  program a r e a s  i n d e p e n d e n t l y ,  
w h i l e  i n  t h e  o t h e r  l o c a t i o n s  t h e  e v a l u a t i o n  w i l l  c o n s i d e r  a much 

wider  r a n g e  of program a r e a s ,  and t h e i r  combina t ions .  



Table 2-4 p re sen t s  t h e  annual cost-component e s t ima te s  f o r  

t h r e e  year programs i n  each l o c a t i o n .  The d i f f e r ences  i n  

ope ra t i ona l  c o s t s  f o r  F l i n t  and Monroe County a r e  due t o  t h e i r  

d i f f e r e n t  s i z e s .  The grand t o t a l  of c o s t s  would range from 

$2,700,000 t o  $4,200,000. 

TABLE 2-4. ANNUAL COST ESTIMATES FOR ROAD USER 
REGULATION DEMONSTRATION PROGRAM 

Operat ional  Ins t rumentat ion and ' Total  
Costs Evaluation Costs Costs 

Chattanooga $250,000 $50,000 $300,000 

F l i n t  $150,000 t o  $200,000 t o  $350,000 t o  
$350,000 $300,000 $650,000 

Monroe County $ 50,000 t o  $200,000 t o  $250,000 t o  
$150,000 $300,000 $450,000 

2.6 Summary 

The genera l  a rea  of road user  r egu la t i on  has been sub- 

d ivided i n t o  e i g h t  countermeasure groups which provide a  func t iona l  

way of looking a t  problems of implementation and eva lua t ion .  

Four of t h e s e  e i g h t  groups have been s e l e c t e d  f o r  d e t a i l e d  

a n a l y s i s  i n  t h e  context  of a  p a r t i c u l a r  c i t y ,  Chattanooga, 

Tennessee. I n  each of t h e  four  a r e a s  a  s e t  of ob jec t ives -  

immediate, in te rmedia te ,  and long-term was suggested and t h e  

techniques  f o r  measuring t h e  achievement of t he se  goa l s  were 

o u t l i n e d  i n  some d e t a i l .  While t h e  coverage of a r ea s  was not 

complete and o the r  eva lua t ion  techniques might be suggested,  

t h e  countermeasure a r e a s  and eva lua t ion  techniques examined a r e  

those  of most common use and genera l  a p p l i c a b i l i t y .  

We have concluded t h a t  any at tempt t o  implement every 

pos s ib l e  combination of t h e  countermeasure groups presen ts  an 

una t t a inab l e  goa l .  No such experimental  plan can be undertaken 

s i n c e  i t  is impossible t o  ob t a in  enough s i m i l a r  communities s o  

t h a t  o the r  d i f f e r ences  among these  communities w i l l  not con- 

found any experimental  r e s u l t s .  



Rathe r  t h a n  a t t e m p t i n g  s u c h  a  g r a n d i o s e  and h o p e l e s s l y  

confounded p l a n ,  we s u g g e s t  t h a t  t h e r e  b e  i n s t i t u t e d  two 

n a t i o n a l  l a b o r a t o r y  communities i n  which p a r t i c u l a r  combina t ions  

of  programs c a n  be  implemented on a  s e q u e n t i a l  b a s i s .  The par -  

t i c u l a r  programs w i l l  be  s e l e c t e d  on t h e  b a s i s  of  t h e  b e s t  

judgment a v a i l a b l e  i n  t h e  f i e l d .  Once implemented,  t h e y  w i l l  

be c a r e f u l l y  measured and e v a l u a t e d  t o  i n d i c a t e  where t h e  

g r e a t e s t  p a y o f f s  l i e .  Such a  c o n c e n t r a t e d  long-term e f f o r t  

is  n e c e s s a r y  t o  i n s u r e  t h a t  t h e  r e s u l t s  which a r e  o b t a i n e d  a r e  

meaningfu l  and of  wide a p p l i c a b i l i t y .  

F i n a l l y ,  we a g a i n  s t r e s s  t h e  need i n  any program f o r  a 

program of c a r e f u l  and d e t a i l e d  measurement of  a c t i v i t i e s  and 

p a r t i c u l a r l y  o f  i n t e r m e d i a t e  program o b j e c t i v e s .  These mea- 

su remen t s  must be  conducted  w i t h  a  f a i r  amount of s o p h i s t i c a t i o n  

b e f o r e ,  d u r i n g ,  and a f t e r  o p e r a t i o n s  a r e  conduc ted ,  and eve ry  

a t t e m p t  m u s t  be  made t o  o b t a i n  adequa te  c o n t r o l s .  Without s u c h  

measurements we w i l l  n eve r  have s u f f i c i e n t  i n f o r m a t i o n  t o  b r i n g  

t h e  f u l l  weight  of  t h e  l e g a l  sys t em e f f e c t i v e l y  t o  b e a r  on 

r e d u c i n g  t h e  t o l l  of a c c i d e n t s .  
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3.0 INFORMATION FLOW DEMONSTRATION PROGRAM 

3.1 In t roduc t ion  

This  demonstration program is concerned w i t h  the  r epo r t i ng ,  

accumulation and u t i l i z a t i o n  of t r a f f i c  s a f e t y  d a t a ;  i . e ,  d r i v e r ,  

v e h i c l e ,  highway and acc iden t  da t a .  The information flow program 

i s  the  f i r s t  s t e p  i n  the  long term loop t h a t  l i n k s  "events" of the  

t r a f f i c  system t o  the  c o r r e c t i v e  a c t i o n s .  T h u s  changes i n  the  

informat ion flow system a r e  made f o r  the  purpose of e f f e c t i n g  

improvements i n  t he  decis ionmaker ' s  a b i l i t y  t o  modify t h e  t r a f f i c  

system toward g r e a t e r  s a f e t y .  

While the  u l t ima te  c r i t e r i a  f o r  eva lua t ing  countermeasure pro- 

grams i s  improved s a f e t y  i n  t he  opera t ing  t r a f f i c  system, an i n fo r -  

mation flow demonstrat ion program ope ra t e s  i n  a  somewhat d i f f e r e n t  

domain. I t  might be considered a s  a  s e p a r a t e ,  se l f -con ta ined  

system t h a t  d i r e c t l y  a f f e c t s  the  dec i s ions  made i n  a l l  the  o the r  

countermeasure programs. The information flow program is analagous 

t o  a  f i l m  s t u d i o  i n  which t he  whole t r a f f i c  system o p e r a t e s ,  

The d i r e c t o r  (who decides  how the  p l o t  is  t o  be c a r r i e d  o u t )  

and s t a g e  hands (who take  a c t i o n  t o  change the t r a f f i c  system) 

a r e  a l s o  onstage,  Events a r e  f i lmed ( recorded) ,  accumulated ( s p l i c e d ) ,  

analyzed ( e d i t e d )  and disseminated ( p r o j e c t e d ) .  Normally the  de- 

c i s i o n  maker ( d i r e c t o r )  i s  i n  t he  p o s i t i o n  of a  f i l m  c r i t i c  who 

wants t o  improve p l o t s  i n  the  f u t u r e ,  Tothe degree a  dec i s ion  

maker is  i n  t h i s  p o s i t i o n  he is neces sa r i l y  dependent on t h e  

e f f e c t i v e n e s s  of the  information flow program. 

The purpose of t h i s  exper imental  program is t o  demonstrate 

t h a t  changes i n  t he  record ing ,  accumulation and u t i l i z a t i o n  of 

t r a f f i c  records  w i l l  improve the  e f f e c t i v e n e s s  of the  da t a  flow. 

T h i s  w i l l  be done i n  two ways: 
1. Maximize t he  u t i l i z a t i o n  of t r a f f i c  records  systems by 

the  l o c a l  user  o r  highway s a f e t y  p r a c t i t i o n e r .  

2 ,  Dehelop exposure measures a s  a  b a s i s  f o r  computing a c c i -  

dent  r a t e s .  



The c r i t e r i a  f o r  eva lua t ing  system e f f e c t i v e n e s s  is  c l e a r l y  

s t a t e d  i n  Chapter V of T r a f f i c  Records, Highway Safety Program 

Manual, Volume 10:  

"The e f f e c t i v e n e s s  of the  t r a f f i c  records  program 

is i t s  a b i l i t y  t o  produce t he  information needed t o  

support  dec i s ions  f o r  e f f e c t i v e  management of the  

t o t a l  t r a f f i c  s a f e t y  program'! 

The d e t a i l e d  experimental  design which fol lows conta in:  

1. Taxonomy of Poss ible  Programs 

2 ,  H e u r i s t i c  Der ivat ion of a  Demonstration Program 

3 .  Location of Demonstration Program 

4 .  Location of Demonstration Program Plan 

5. Resource Requirements 



3 . 2  Dimensions of Information Flow Demonstration Programs 

A taxonomy of the d i f f e r e n t  aspects  t h a t  should be considered 

i n  designing information flow programs was developed i n  terms of 

four  quest ions.  

1. Where Performed? (Information Flow Sub-Sys tems) 

Organization - Police,  Motor Vehicle, Highway Depts. 

F i l e s  - Driver,  Vehicle, Highway, Accident Records 

Operational U n i t s  - Reporting, Accumulating, Ut i l i za t ion  

Ju r i sd ic t ion  - S t a t e ,  Local 

2 .  How Performed? (System A c t i v i t i e s )  

Role - Plan, Control, Operate, Use 

A c t i v i t i e s  - Training, Programming, e t c .  

3 .  How Much? (Intensity/Complexity) 

Level - Plush/Paltry 

Mode - Push/Pull 

Frequency - Day, Week, Month, e t c .  

Channels - Mail, On-line Computer Terminals 

Products - Tabulations,  Maps, Resource Allocations 

4 .  Who For? (Users/Decision Makers) 

Ju r i sd ic t ion  - Precinc t ,  C i t y ,  County, S t a t e ,  Federal 

Organization - Police,  Highway, Court, Etc.  

The f i r s t  question-"Where Performed?"- addresses the problem 

of which adminis trat ive u n i t s  implement countermeasures. T h i s  

face t  is  concerned w i t h  where the money is spent ra ther  than who 

receives the ult imate benef i t s  of the program a c t i v i t i e s .  

The second question - ''How Performed?" - considers the nature of 

a c t i v i t i e s  performed from planning t o  computer programming. The 

f i r s t  two quest ions complement each o the r ,  Together they def ine  the 

countermeasure program s e t t i n g ,  independent of outcome; i . e . ,  Where 

and how program monies a re  expended. 

The t h i r d  question-"How Much?" - is concerned w i t h  the i n t e n s i t y ,  

complexity, or l e v e l  of program. We need to  define the output of 



the countermeasure a c t i v i t i e s ,  such a s  computer produced p i n  maps. 

T h i s  is another dimension of the f i rs t  two f a c t o r s :  the amount of 

money spent .  

F ina l ly ,  the scope is determined by asking "Who For?': The 

t a r g e t  group f o r  the information flbw demonstration is the user or 

decis ion maker, We aim a t  the decision maker's information 

u t i l i z a t i o n  a c t i v i t i e s  and evaluate  the resul t s .  

3 .3  Heur is t ic  Berivation of a Demonstration Program 

A proposed information program can be c l ea r ly  defined by 

answering the four quest ions above. P a i r s  of these dimensions 

can be compared i n  a matrix t a b l e ,  such a s  "administrative u n i t "  

vs.  " a c t i v i t i e s 1 '  t o  see where and how a program would be car r ied  

out.  The taxonomy, then, is useful  i n  helping t o  define new pro- 

grams, t o  determine where they f i t  w i t h  other programs, and t o  

uncover po ten t i a l  weak areas .  We have used the above questions 

i n  the following sec t ions  a s  a guide i n  h e u r i s t i c a l l y  deriving the 

s p e c i f i c  countermeasure areas  f o r  the proposed information flow 

demonstration. 

3 . 3 , l  Where Performed? (Information Flow Sub-Systems) 

Orga 

Each countermeasure demonstration program w i l l  d i r e c t l y  a f f e c t  

s p e c i f i c  organizat ions,  government agencies,  and departments. In 

t h i s  sec t ion  of the program we are  concerned w i t h  those organizations 

tha t  cont ro l  and perform information flow funct ions,  not w i t h  the 

users  of information. T h i s  d i s t i n c t i o n  can be hazy because the 

source,  processingrand use of t r a f f i c - record  information may be a l l  

w i t h i n  the same organization. A s  s t a t e d  e a r l i e r  we w i s h  t o  improve 

the  flow s o  a s  t o  a i d  t h e  decision maker or  user.  To do t h i s ,  

we m u s t  spend money t o  improve the cont ro l  and performance of i n -  

formation flow functions.  B u t  f i r s t  we m u s t  determine where these 

funct ions a re  pe rf  ormed. 



There a r e  a  number of o rgan iza t i ons  such a s  t he  p o l i c e ,  d r i v e r  

l i c e n s e ,  motor veh i c l e  veh i c l e  r e g i s t r a t i o n ,  and highway departments,  

involved i n  process ing t r a f f i c  records .  Each agency r e l i e s  on 

i nd iv idua l  t r a f f i c  record f i l e s  and ope ra t i ons ;  t hus ,  by examining 

the  f i l e s  and ope ra t i ons  we can determine which o rgan iza t i ons  should 

be most d i r e c t l y  involved i n  t h i s  demonstrat ion program. 

T r a f f i c  Record F i l e s  

The f a c t  t h a t  t h e  information flow program is common t o  

most of t he  o the r  countermeasure program a r e a s  can be seen below 

i n  t he  l i s t e d  types  of t r a f f i c  records .  

T r a f f i c  Records 

Driver Records 
Education 
Licensing/Testing 
V io l a t i ons  
Sanct ions  
F inanc ia l  Respons ib i l i ty  

Vehicle Records 
Reg i s t r a t i on  
T i t l e  
Inspect ion 
S to len  

Highway Records 
F i x t u r e s  Inventory 

Accident Records 
Po l i ce  Reports 
Opera tor ' s  Reports  
Bi-Level S tud i e s  

Exposure 
T r a f f i c  Courts  
Driving Mileage 

The primary emphasis of t h i s  demonstrat ion program w i l l  c en t e r  

on the  use of acc iden t  records ,  Through they have the  most d i r e c t  

bearing on highway s a f e t y ,  acc iden t  record f i l e s  a r e  probably t he  

l e a s t  used of a l l  t r a f f i c  records .  Most of t h e  o the r  t r a f f i c  record 

systems were e s t a b l i s h e d  t o  meet some admin i s t r a t i ve  o r  l e g a l  requ i re -  



ments (e.g.  l icense  p la te  revenue col lec t ion)  and they generally 

serve t h e i r  intended functions well .  T h u s  the highest benefit  w i l l  

be derived i n  the processing of accident records. 

Other t r a f f i c  records,  such as  t r a f f i c  counts, v io la t ions ,  and 

driving exposure da ta ,  w i l l  a l so  play a  ro le  i n  the program. The 

only new type of data proposed involves the reporting and accumu- 

l a t i o n  of exposure data .  There a re  a  number of other  information 

sources tha t  could be tapped, such as  a  dr iver  survey of the worst 

in t e r sec t ions  i n  town, b u t  these are  being considered a s  par t  of 

the other individual countermeasure program evaluations.  

Operational U n i t s  

Three basic operations can be iden t i f i ed  i n  the sequence of 

data  flow: recording, accumulation, and u t i l i z a t i o n  (which includes 

both analys is  and dissemination.)  These operations a re  usually 

administered so independently tha t  they can be considered a s  sepa- 

r a t e  operat ional  u n i t s .  Each of the t r a f f i c  record f i l e s  noted 

e a r l i e r  involve these u n i t s .  Information countermeasure programs 

can be executed i n  any one of these operations or i n  combination, 

a s  i n  Figure 3-1. 

Figure 3-1 Data Operations and Combinations 

Reporting Operat ion 

Reporting is bas ica l ly  the operation of recording an event,  

such as  a  patrolman f i l l i n g  i n  an accident repor t .  There is a  

perpetual problem of accident data inaccuracies i n  the reporting 

operation. A major e r r o r  i n  ex i s t ing  accident data i s  due t o  under- 
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* 
repor t ing ,  p a r t i c u l a r l y  i n  the  mass of minor acc iden ts .  Another 

problem is  non-uniformity of repor t ing  ( e . g . ,  v a r i a t i o n s  i n  po l ice  

i n j u r y  code i n t e r p r e t a t i o n  among the acc iden ts  t h a t  a r e  recorded ) ,  

Some of these  b iases  can be corrected by, f o r  ins tance ,  ex t rapo l -  

a t i o n s  of repor ted t o t a l s ,  using r a t i o s  of non-reporting derived 

from surveys.  There has a l s o  been a  move towards uniform repor t  

forms and c l e a r e r  d e f i n i t i o n  of repor t ing  c r i t e r i a .  The necess i ty  
f o r  improved repor t ing  i s  c l e a r  and does not requ i re  f u r t h e r  demon- 

s t r a t i o n  on an experimental s e t t i n g .  

Accumulation Operat ion 

Over $37 mi l l ion  i n  f e d e r a l  matching funds have been expended 

i n  the  T r a f f i c  Records s tandard a r ea s .  The g r e a t e s t  proport ion of 

these monies were f o r  t he  planning, development and implementation of 

computer based data  f i l e s .  The sum i s  over $50 mi l l ion  d o l l a r s  

when data  processing a c t i v i t i e s  i n  o ther  standard a r ea s  a r e  in-  

cluded (pr imari ly  i n  i d e n t i f i c a t i o n  and su rve i l l ance  of accident  

l oca t i ons ,  motor vehic le  r e g i s t r a t i o n ,  and po l ice  t r a f f i c  s e r v i c e s  ), 

A number of s t a t e s  have developed highly soph i s t i ca t ed  hardware 

and software computer f a c i l i t i e s .  An ex tens ive  amount of da ta  has 

been accumulated i n  these  f i l e s ,  and the  operat ion is wel l  developed. 

We see  no need f o r  f u r t h e r  demonstration i n  t h i s  a rea .  

U t i l i z a t i o n  Operation 

In con t r a s t  w i t h  the  extensive  e f f o r t s  t o  improve repor t ing  and 

da ta  accumulation, t he re  has been a  r e l a t i v e l y  minor e f f o r t  i n  i m -  

proving the  u t i l i z a t i o n  of acc iden t  da ta .  The t o t a l  cos t  of the  

information handling f a c i l i t i e s  i n  automated s t a t e  f i l e s  devoted 

t o  t r a f f i c  records  is many mi l l ions  of d o l l a r s .  The average,  annual 

cos t  of inpu t t ing  accident  data  alone (from pol ice  r epo r t  t o  computer 

* 
Acquisi t ion of Information on Exposure and on Non-Fatal 
Crashes, Volume I 1  - Accident Data Inaccuracies ,  R.E.Scott 
and P.S.  C a r r o l l ,  Highway Safety Research I n s t i t u t e ,  The 
Universi ty of ~ i c h i ~ a n ,  keport  NO. 03169-11, con t r ac t  No. 
FH-11-7293, NTIS D i s t r i bu t ion ,  87 pages, May 1971. 



s torage)  is estimated a t  more than $4,000,000 per s t a t e ,  Yet i t  is 
d i f f i c u l t  t o  ident i fy  more than a dozen persons i n  a typ ica l  s t a t e  

who a re  concerned pr inc ipa l ly  w i t h  the analys is  and dissemination 

of t h i s  information. The time i s  r ipe  f o r  a large demonstration 

e f f o r t  i n  u t i l i z a t i o n .  The data  f i l e s  e x i s t  and continue t o  grow. 

The purpose of t h i s  program is  t o  demonstrate how highway safe ty  

m i g h t  benefi t  from b e t t e r  use of the da ta .  

Reporting and Accumulating Exposure Information 

Two types of exposure information w i l l  be reported and accumu- 

l a t e d :  a statewide survey of dr iving exposure and t r a f f i c  counts 

on l o c a l  s t r e e t s .  I t  w i l l  a l s o  be necessary t o  add new data  elements, 

such a s  accident locat ion coordinates,  t o  the accumulation of 

e x i s t i n g  accident r epor t s ,  and t o  encourage b e t t e r  report ing of 

these same data  elements within se lec ted  experimental communities. 

Driving exposure information w i t h i n  c l a s ses  of d r ive r s  and 

vehicles  and roads i s  e s s e n t i a l  t o  the determination of va l id  acci-  

dent r a t e s ,  and t o  our knowledge i t  has never been col lec ted  on a 

statewide bas is .  The number of accidents  (accident f requencies)  can 

a i d  i n  ident i fy ing  problems b u t  comparing accident r a t e s ,  from year 

t o  year or between j u r i s d i c t i o n s  is necessar i ly  dependent on ade- 

quate exposure information. For example, if a young d r ive r  problem 

is i d e n t i f i e d  by t h e i r  high accident frequency among young d r ive r s ,  

some l o c a l  countermeasure program might be implemented, If during 

the countermeasure fewer young-driver accidents  occur, one would 

l i k e  t o  know i f  the drop was due t o  the countermeasure or  a change 

i n  the young d r ive r  population (e.g.  fewer young d r i v e r s ,  driving 

fewer mi les) .  Therefore a statewide dr iving exposure survey is pro- 

posed a s  a s p e c i f i c  information countermeasure pro jec t .  

T r a f f i c  counts can be used a s  an accident exposure measure fo r  

s p e c i f i c  sec t ions  of roads. T r a f f i c  counts a re  sometimes r e s t r i c t e d  

t o  determining road maintenance schedules and predict ing fu tu re  

t r a f f i c  loads (e.g.  when t o  remove parking meters or widen the road) .  

B u t  t r a f f i c  counts can a l s o  indica te  density pa t t e rns  and the mix 

of vehic les  on the road. A t  an in te r sec t ion ,  f o r  example, the expo- 

sure information of t r a f f i c  counts would help t o  c l a r i f y  ex i s t ing  

accident risks. 



Ju r i sd ic t ion  

F ina l ly ,  we need t o  determine a t  what j u r i s d i c t i o n a l  l e v e l  the 

work w i l l  be performed. While sec t ion  3 . 4  on user coverage w i l l  

emphasize loca l  decision making, much of the  work i n  providing 

information serv ices  w i l l  be a t  the s t a t e  l eve l .  The la rge  auto- 

mated t r a f f i c  record systems a re  a t  the s t a t e  l e v e l ,  because they 

q u i t e  na tura l ly  evolved from statewide adminis trat ive functions.  

The experimental design of the demonstration program c a l l s  

f o r  three  l eve l s  of serv ice  ( i n  t e r n s  of where the work w i l l  be 

performed). Adding ju r i sd ic t ion  t o  the previous diagram of oper- 

a t i o n a l  u n i t s  adds another dimension t o  the program descr ip t ion ,  

a s  seen i n  Figure 3-2, The control  l eve l  continues t o  receive 

ex i s t ing  serv ice .  The s t a t e  l eve l  provides added serv ices  from a 

s t a t e  centered operation and a  statewide exposure survey. The l o c a l  

l eve l  provides capacity f o r  loca l  report ing,  accamulation and analys is  

of t r a f f i c  records data .  The question of how much service ( d i s -  

cussed l a t e r )  follows the same three  l eve l s .  

3 . 3 . 2  How Wrformed? (Information System A c t i v i t i e s )  

The people involved i n  the Information Flow system play four 

r o l e s :  plan,  cont ro l ,  operate ,  use. The planners and con t ro l l e r s  

decide what ac t ions  a re  t o  be taken w i t h i n  the information flow 

system. The operators  perform t o  carry out the decis ions.  The 

users  a re  the r ec ip ien t s  of the information flowing from the system 

and a re  therefore a f f e c t e d  by changes i n  serv ice .  Since one i n d i -  

vidual may, i n  time, play a l l  four  r o l e s ,  the d i s t i n c t i o n  among 

r o l e s  is  c r u c i a l .  T h i s  program c lea r ly  separa tes  the r o l e s  of 

planning, cont ro l l ing  and operation from the user ro le  so  t h a t  

in t en t iona l  changes i n  the f i r s t  three r o l e s  a re  not confused w i t h  

observed changes i n  the u s e r ' s  ro le .  

A s e r i e s  of s p e c i f i c  change a c t i v i t i e s  (such a s  computer pro- 
gram preparat ion)  w i l l  be executed i n  order t o  implement the counter- 
measure program. Information Flow system changes r e su l t ing  from 

these a c t i v i t i e s  a r e ,  i n  f a c t ,  the countermeasure i t s e l f ,  i . e .  i n -  

creased data u t i l i z a t i o n  se rv ices ,  
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Planning and Control  

A s t a tewide  t r a f f i c  r e co rds  committee w i l l  be e s t a b l i s h e d  t o  

improve planning and c o n t r o l  of informat ion f low,  fo l lowing t h e  

g u i d e l i n e s  of t h e  T r a f f i c  Records Highway Sa fe ty  Program Manual, 

Volume 10. T h i s  committee w i l l  p lay  a major r o l e  i n  t h e  develop- 

ment of t h e  demonst ra t ion  program. A u s e r ' s  needs survey w i l l  a l s o  

be conducted t o  he lp  des ign  t h e  mix of p roduc t s  and s e r v i c e s .  

Opera t ion  and Use 

The ope ra t i on  r o l e  w i l l  be g r e a t l y  changed, p a r t i c u l a r l y  

t h e  ope ra t i on  of t h e  informat ion u t i l i z a t i o n  sub-system. Ex i s t i ng  

a n a l y s i s  and d i s semina t ion  s t a f f s  w i l l  r e c e i v e  a d d i t i o n a l  t r a i n i n g ,  

new personnel  w i l l  be added, and computer programs w i l l  be prepared.  

Users themselves w i l l  a l s o  r e ce ive  t r a i n i n g  and i n d o c t r i n a t i o n .  

In summary, we w i l l  a l t e r  t h e  r o l e s  of persons  involved i n  t h e  

informat ion f low system i n  o rder  t o  improve u t i l i z a t i o n  of t r a f f i c  

r e co rds ,  and then we w i l l  measure changes i n  t he  degree t o  which t h e  

informat ion i s  used.  

3 . 3 . 3  How Much? ( I n t e n s i t y ,  Complexity of Information Program) 

Level of Se rv i ce  

We have used t h e  a l l i t e r a t i o n  of p a l t r y ,  p rog re s s ive  and plush  
t o  exemplify t h e  t h r e e  l e v e l s  of s e r v i c e ,  P a l t r y  r e f e r s  t o  t h e  
e x i s t i n g  l e v e l  wherein few persons  b e n e f i t  from the  s t o r e  of t r a f f i c  

r e co rds .  In t h e  p lush  system, we a t tempt  t o  always g e t  t he  r i g h t  

informat ion t o  t he  r i g h t  man a t  the  r i g h t  time, T h i s  demonstrat ion 

program measures t h e  inc reased  b e n e f i t s  of p lush  l e v e l s  of s e r v i c e .  

Mode of Se rv i ce  

The s e r v i c e s  provided a r e  a  mix of two t y p e s :  push and p u l l ,  
A push s e r v i c e  au toma t i ca l l y  d i s t r i b u t e s  p roduc t s ,  u sua l l y  on a 
p e r i o d i c  b a s i s .  The e x i s t i n g  monthly summary comes r e g u l a r l y ,  even 

i f  not  needed, In a  p u l l  s e r v i c e  u s e r s  r eques t  t h e  answers t o  s p e c i f i c  



quest ions,  usually of immediate concern t o  themselves. The requests  

involve the use of individual  t r a f f i c  record r e t r i e v a l  (e,g. ,  d r iver  

l icense  s t a t u s )  or  aggregate data  s t a t i s t i c s  (wrong way accidents  

d i s t r i b u t e d  by time of day).  Since many t r a f f i c  record systems are  

already supported by the demand f o r  f inding individual  records,  the 

primary emphasis of the program w i l l  s h i f t  t o  s t a t i s t i c a l  ana lys is  

of mass t r a f f i c  records and mass accident records.  Examples of the 

types of service a r e  shown i n  Table 3-1. 

Table 3-1 
EXAMPLES OF INFORMATION SERVICE 

Other design considerations such a s  frequency and communication 

channels a re  a l s o  f a c t o r s  i n  implementing the program. For example, 

a plush l eve l  of serv ice  may require  a more frequent se lec t ive  

dissemination and higher speed data  l i n e s  f o r  operation of an on- 

l i n e  video terminal.  Each of these exemplifies an increase i n  

the complexity and in tens i ty  of the program. 

The demonstration program w i l l  be conducted a t  three l eve l s  a s  

mentioned before,  While o r ig ina l ly  depicted i n  terms of jur i sd ic-  

t i o n a l  l eve l  a t  which the work i s  performed ( the cont ro l ,  s t a t e  and 

l o c a l  l e v e l s )  the program matrix i n  Section 3 .3 .1  a l s o  describes the 

l e v e l s  of complexity or  in tens i ty  of the program. A t  the  control  

l e v e l ,  serv ices  w i l l  be l e f t  a s  they a r e ,  i . e . ,  no addi t ional  

expenditures.  The progressive or second l eve l  provides f o r  addi t ional  

serv ices  from an analys is  s t a f f ,  cent ra l ized  a t  the s t a t e  l eve l .  

Level of 
Service 

Pa l t ry  

Plush 

Tvpe of Service 
PUSH (Dissemination) 

Accident 
Tabulations 

Annual S ta te  
Accident Summary 

Select ive Alert of 
Special/Unusual 
Community Si tua t ions  

PULL (Demand/Response) 

Driver 
Record 
Retr ieval  

Manual Search, 
Xerox & Mail 

Court room 
Video Terminal 
On-line 
Retr ieval  

> 

Accident 
Locat ions 

L i s t  of Acci- 
dents a t  a 
Locat ion 

Pin Map of 
Selected Local 
Accidents 
(e .g .  a f t e r  
dark) 



T h i s  s t a f f  w i l l  provide many new push  serv ices  on a  se lec t ive  b a s i s ;  

the r i g h t  information t o  the r igh t  man. Request or  pu l l  serv ices  

w i l l  a l s o  be promoted and provided, Staff  s i z e  and budget w i l l  be 

f ixed ,  and the best  mix of serv ices  w i t h i n  those cons t ra in ts  w i l l  

be determined by user needs. 

The t h i r d  l e v e l  provides the above, p l u s  addi t ional  capacity 

a t  the l o c a l  l eve l  f o r  repor t ing ,  accumulation and analys is  of data .  

For example, accidents  could be recorded by p a t r o l  and locat ion t o  

a i d  i n  pol ice manpower a l loca t ion ,  and add i t i cna l  data  elements of 

value t o  the l o c a l  t r a f f i c  engineer could be recorded. T h i s  is the 

t r u l y  p l u s h  l e v e l  of serv ice  i n  which a l l  p r a c t i c a l  push and p u l l  

se rv ice  modes a re  avai lab le .  The re la t ionships  between service 

l e v e l s  (complexity/intensity) and subsystems (operat ions)  a re  shown 
in  Figure 3-3. 

The f u l l  spectrum of serv ices  t h a t  could be provided a re  d is -  

cussed a t  the end of the information flow system descr ip t ion  of 

Volume 2. The s p e c i f i c  products t o  be provided w i l l  be determined 

by the user.  What he wants o r  needs w i l l  determine the best  product 

mix, The f i r s t  phase of the program involves f inding who the users  

a re  and what t h e i r  needs a r e .  An example of a  proposed service is 

given w i t h  each user group discussed i n  the next sec t ion ,  
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Figure (3-3) Information Flow Countermeasure Program: 
Sub-systems and Complexity/Intensity. 



3.3.4. Who For? (Users/Decision Makers) 

While the need f o r  knowing how we a r e  doing makes the imple- 

mentation of a s t rong t r a f f i c  records system imperative, the dr ive  

towards implementation can be s o  s t rong t h a t  l a rge  sums of money a re  

spent designing or attempting t o  design systems i n  hypothetical  s i t -  

u ta t ions  fo r  undertermined people w i t h  unknown needs. Thus, i t  is 

very important t o  c l e a r l y  ident i fy  the users  i n  advance by j u r i s -  

d ic t ion  and function. 

Ju r i sd ic t ion  

The t a r g e t  group fo r  the informat ion flow demonstrat ion pro- 

gram is the loca l  decision maker. Past  emphasis has been towards 

s t a t e  and nat ional  accident s t a t i s t i c s  w i t h  l i t t l e  demonstrated 

concern fo r  the loca l  user.  Recognition of the  importance of l o c a l  

government pa r t i c ipa t ion  is c l e a r l y  s t a t e d  i n  the Tra f f i c  Records 

Program Manual, Chapter V I I ;  i . e .  l oca l  accident problems a r e  best  

s tudied a t  the loca l  l eve l .  

In the f u l l y  implemented l e v e l  I I 1 , t h e  data  flow program re-  

quires  the establishment of county highway sa fe ty  teams represent- 

ing a l l  aspects  of the problem, Even w i t h  exce l len t  data serv ices ,  

u t l i z a t i o n  of the serv ices  w i l l  not increase i f  t r a f f i c  sa fe ty  ranks 

low on the p r i o r i t y  l ist  of loca l  problems. The demonstration pro- 

gram w i l l  be successful  t o  the degree t h a t  loaa l  t r a f f i c  sa fe ty  

a c t i v i s t s  (e.g, t r a f f i c  sa fe ty  teams and loca l  sa fe ty  councils)  can 

change the pr ior  it ies .  Informat ion derived from t r a f f i c  records 

may help them s e l l  t h e i r  point.  

Organization Af f i l a t ion  

Who a r e  the po ten t i a l  users? The spectrum of people who would 

u t i l i z e  t r a f f i c  records is out l ined by the  organization a f f i l i a t i o n  

of the users .  Each user has unique needs for  information and da ta ,  



so we must a l s o  ask;  What a r e  h i s  information needs? and Which 

of these needs should be f u l f i l l e d ?  A user study w i l l  be con- 

ducted t o  answer these questions and derive a  user/product matrix. 

The r e s u l t s  w i l l  a l s o  help t o  r e l a t e  use r ' s  needs t o  the leve ls  

and modes of se rv ice  of the previous sect ion.  Typical user organ- 

iza t ions include : 

a .  Roadway Administrations 

b, Pol ice Departments 

c. Courts 

d. Medical Services 

e. Driver Education 

f .  Safety Councils 

g. News Media 

h. Legis la tors  

The following paragraphs discuss  the user organizat ions,  w i t h  

examples of inf ornlat ion serv ices  t o  be provided. 

a .  Roadway Administrat ions 

Roadway adminis trat ions include county highway departments, 

c i t y  t r a f f i c  engineers,  c i t y  t r a n s i t  a u t h o r i t i e s  and public works 

departments. These organizations make long term, permanent changes 

t o  the t r a f f i c  system. A t  present ,  users concerned w i t h  s t a t e  

t runkl ines  receive accident loca t ion  information i n  order t o  spot 

bad road sec t ions .  The same a b i l i t y  w i l l  be extended t o  users  deal- 

ing w i t h  other  roads i n  l eve l  I1 and I11 counties.  Level I1 count- 

i e s  w i l l  receive a  ranked l is t  or " h i t  parade1' of high accident 

locat ions.  Level I11 counties w i l l  accumulate X ,  Y locat ions of 

accidents  and thus be able  t o  produce pin maps automatically,  based 

on s e l e c t i v e  subsets  of the accident f i l e ;  e.g. a l l  night-time f a t a l  

accidents.  



b. Pol ice  Departments 

Pol ice departments include a l l  those law enforcement agencies 

t h a t  have j u r i s d i c t i o n  i n  a  county, including s t a t e  pol ice ,  county 

s h e r i f f  , township constable,  and c i t y  pol ice.  Pol ice agencies perform 
shor t  term, temporary changes in  the  t r a f f i c  system. Selec t ive  en- 

forcement i n  both time and space is provided. Data is required fo r  

optimum manpower deployment and for  c l ea re r  p ic tures  of loca l  accid- 

en t  problems (e .g . ,  I s  it those out-of-towners t h a t  cause a l l  the 

problems?). In l eve l  I1 counties  pol ice agencies w i l l  be provided 

w i t h  accident summaries t h a t  display exceptions, not a  rehash of 

the l a s t  summary; and t r e e  diagrams t h a t  break accidents  in to  the  

f i r s t ,  second, t h i r d ,  e tc . ,  f a c t o r s  t h a t  best  explain accident se- 

v e r i t y  i n  the county. Level I11 counties can use the automatically 

prepared pin maps t o  note se lec ted  d i s t r i b u t i o n s ;  e.g. night accid- 

en t s  in  which alcohol v io la t ions  were a  f ac to r .  

c .  Courts 

Judges and prosecutors associated w i t h  c i r c u i t  cour ts  and loca l  

t r a f f i c  cour ts  have need fo r  quick knowledge of a  pa r t i cu la r  offend- 

e r ' s  previous v io la t ions  and convictions i n  order t o  be t t e r  deter-  

mine sanctions.  Other planning data could a l s o  be made avai lab le  

including the  number of convictions per v io la t ion  (usefu l  i n  check- 

ing up on easy judges) and the r e l a t ionsh ip  of v io la t ion  type t o  

accident causat ion and sever i ty  (useful  i n  e s t ab l i sh ing  a  meaning- 

f u l  b a i l  schedule).  

d .  Medical 

The medical users  include adminis trators  of hosp i t a l s  and emer- 

gency medical se rv ices ,  and county coroners or medical examiners. 

The l a t t e r  generally requi re  individual  accident report  copies fo r  

cause of death documentation. The l eve l  I11 counties w i l l  encode 

the hospi ta l  from the pol ice repor t ,  thus giving medical adminis- 

t r a t o r s  some idea of d i s t r i b u t i o n  of injury-producing accident loc- 



a t ions  and hospi ta l s  where victims a r e  taken. 

e .  Driver Education 

Driver education adminis trators  and ins t ruc to r s  w i l l  be ab le  

t o  review summary accident data f o r  t h e i r  ju r i sd ic t ion .  T h i s  infor-  

mation w i l l  be useful  i n  t a i l o r i n g  course content t o  emphasize pro- 

blems unique t o  the  area.  Ins t ruc to r s  could a l s o  present summary 

s t a t i s t i c s  of loca l  accidents  t h a t  s tudents  could r e l a t e  to .  

f .  Safety Councils 

Tra f f i c  sa fe ty  counci ls ,  commissions and associa t ions  come under 

a  va r i e ty  of names. They can play a  v i t a l  r o l e  i n  promoting t r a f -  

f ice  sa fe ty .  Given s u f f i c i e n t  documentation on loca l  t r a f f i c  pro- 

blems, they can be e f f e c t i v e  i n  changing p r i o r i t i e s .  For example, 

i f  a  l o c a l  judge is indeed lax i n  handing down convict ions for  d runk  

dr iving,  the sa fe ty  council  can promote a  change i n  policy w i t h  the 

a i d  of the judge's convict ion/violat  ion record. 

g. New Media 

Local newspapers, radio and TV can be very e f f e c t i v e  i n  pro- 

voking change, e spec ia l ly  by t h e i r  approach i n  repor t ing  spectacular 

accidents .  The USA seems t o  th r ive  on reac t ions  t o  c r i s e s .  Small 

c r i s e s  could be documented by the  media from t r a f f i c  records f i l e s .  

Published comparisons or rankings of accident r a t e s  among counties 

may a l s o  help change p r i o r i t i e s .  

h .  Legis la tors  

C i t y  councils and county commissions a r e  f a i r l y  f a r  removed 

from t r a f f i c  records systems and probably receive most of the infor- 

mation from personal experience, sa fe ty  counci ls  and the news media. 

While d i s t a n t  from the  t r a f f i c  records system they play a  s ignf icant  

r o l e  is s e t t i n g  t r a f f i c  sa fe ty  p r i o r i t i e s .  Their support is a  pre- 

r e q u i s i t e  f o r  any successfu l  highway sa fe ty  countermeasure program. 



3 . 4  Location of Experimental Flow Demonstration Program 

3 . 4 . 1  Program S i t e  Se lec t ion  

Three c r i t e r i a  w i l l  be used f o r  s i t e  s e l e c t i o n :  

1. Need 

2 .  S ize  

3 .  Hosp i t a l i t y  

The need f o r  a  data  program m u s t  e x i s t .  I f  t h e r e  is not 

recognizable problem, no u t i l i t y  w i l l  r e s u l t  from t h e  program. 

On t h e  o ther  hand t h e  s e l e c t i o n  of a  completely v i r g i n  s i t e  

would not permit a  timely completion of t h e  program. T h u s ,  t h e  

paradigm f o r  s e l e c t i o n  would have a  soph i s t i ca t ed  computer-based 

real - t ime t r a f f i c  records  system but no e x i s t i n g  data  u t i l i z a t i o n  

a c t i v i t i e s .  

Size  of t he  s i t e  m u s t  be l a rge  enough t o  i n su re  t h e  v a l i d i t y  

of the  eva lua t ion  r e s u l t s ,  but smal l  enough t o  be wi th in  t he  

bounds of p r a c t i c a l i t y .  Clear ly  t he  data  flow program m u s t  be 

based on the  s t a t e  l e v e l  ( w i t h  t h e  s e l e c t i v e  involvement of l o c a l  

j u r i s d i c t i o n s )  because e x i s t i n g  t r a f f i c  record systems a r e  cen- 

t r a l i z e d  a t  t h e  s t a t e  l e v e l .  

Hosp i t a l i t y  w i l l  obviously be dependent on s o c i a l - p o l i t i c a l  

c l imate  a s  well  a s  t e chn ica l  c a p a b i l i t i e s  r e l a t i v e  t o  t h e  counter- 

measure goa l s .  Clear ly  t h e  p o l i t i c a l  j u r i s d i c t i o n  m u s t  want t o  

implement a  data  flow program f o r  i t  t o  be succes s fu l .  Technical  

c a p a b i l i t i e s  i n  t h e  s o p h i s t i c a t i o n  of t h e  e x i s t i n g  t r a f f i c  re-  

cords system m u s t  be considered;  Are data  f i l e s  well  s t r u c t u r e d ,  

i n t e r - l i nked ,  accu ra t e ,  automated, and t imely? What is the  

accident  r epo r t i ng  l e v e l  (some s t a t e s  only reach the  30% l e v e l )  

and how badly fragmented ( s p l i t  i n t o  d i f f e r e n t  f i l e s ,  por t ions  

not coded) is t h e  accident  da ta?  

Besides t he  t echn ica l  s o p h i s t i c a t i o n  of a  s t a t e ' s  record 

system, cons idera t ion  w i l l  be given t o  t h e  competence of per- 

sonne l ,  p a r t i c u l a r l y  i n  t h e  area  of eva lua t ion  techniques .  
A casua l  review would r e s t r i c t  t he  candida tes  t o  f i f t e e n  

o r  s i x t e e n  s t a t e s .  The s t a t e s  of Ohio, New York, C a l i f o r n i a ,  

Pennsylvania, I l l i n o i s ,  Indiana and Michigan a r e  among t h e  



l i k e l y  candida tes .  A f i n a l  determination should be made accord- 

ing t o  the  c h a r a c t e r i s t i c s  described above. The S t a t e  of Michigan 

has been chosen f o r  d i scuss ion  purposes. Michigan more than ade- 

qua te ly  meets t h e  requirements of need, s i z e  and h o s p i t a l i t y ,  

and i t  has performed responsively  t o  t h e  l e t t e r  of t he  s tandards  

i n  the  information handling a r e a .  A de sc r ip t i on  of t h e  Michigan 

t r a f f i c  record system follows i n  t h e  next s e c t i o n .  

The s e l e c t i o n  of a  s t a t e  r e so lves  t he  quest ion of where the  

Information Flow countermeasure program is t o  be implemented. As 

ind ica ted  e a r l i e r  t h e r e  a r e  t h r ee  l e v e l s  of s e r v i c e  t o  be con- 

ducted:  P a l t r y  ( c o n t r o l ) ,  progress ive ,and plush,  and l o c a l  use rs  

a r e  t o  be t h e  t a r g e t  group f o r  t h e  s e r v i c e s .  As p a r t  of t he  

experimental design we need t o  s e l e c t  ind iv idua l  c i t i e s  and 

coun t i e s .  The same t h r e e  s e l e c t i o n  c r i t e r i a  apply:  Need, s i z e  

and h o s p i t a l i t y .  

The Michigan S t a t e  Po l ice  prepare a  monthly list of c i t i e s  

ranked by ca sua l ty  acc iden ts  per thousand populat ion.  The top  

22 c i t i e s  l i s t e d  i n  Table 3-2 a r e  j u r i s d i c t i o n s  t h a t  need 

a s s i s t a n c e .  A l l  have something t o  improve, and hopefully i t  can 

be i d e n t i f i e d  by a n a l y s i s  of t h e  a v a i l a b l e  t r a f f i c  records .  

To c o n t r o l  f o r  populat ion s i z e ,  t h e  c i t i e s  a r e  grouped i n t o  

four  ca t ego r i e s :  Less than 25, 25-50, 50-100, and more than 100 

thousand populat ion.  Then t h r e e  c i t i e s  from each group a r e  ran- 

domly selected-one f o r  each l e v e l  of s e r v i c e .  T h i s  r e s u l t s  i n  

t h e  program s i t e  s e l e c t i o n  of Table 3-3 i f  h o s p i t a l i t y  is d i s -  

regarded f o r  t he  moment. The same procedure could be followed 

f o r  count ies  a s  wel l  o r  t he  count ies  which include t h e  (bad) 

c i t i e s  could be s e l e c t e d .  

TABLE 3-3 EXAMPLE OF SELECTED MICHIGAN CITIES 
Level 

Populat ion I  ( P a l t r y )  I1 (Progress ive)  I I I (Plush) 

Less than 25,000 Monroe Melvindale Bent on Harbor 

25 t o  50,000 Highland Troy B a t t l e  Creek 
Park 

50-100,000 Dearborn Saginaw Southf ie ld  
Heights 

Over 100,000 Dearborn Traverse C i t y  Livonia 



TABLE 3-2 HIGH CASUALTY CITIES IN MICHIGAN 

S o u t h f i e l d  

Hazel Park  

Dearborn 

P o n t i a c  

Highland Park 

Saginaw 

Walker 

D e t r o i t  

Benton Harbor 

Muskegon 

Troy 

Sout h g a t e  

Lans ing  

T r a v e r s e  C i t y  

F r a s e r  

R o s e v i l l e  

Melv inda le  

Dearborn He igh t s  

B a t t l e  Creek 

L ivon ia  

Escanaba 

Monroe 

C a s u a l t y  
Acc iden t s  T o t a l  P o p u l a t i o n  

Pe r  thousand  ( thousand)  
P o p u l a t i o n  Under 25 25-50 50-100 1 0 0 t  

1 8 . 6  X 



3.4 .2  E x i s t i n g  T r a f f i c  Records Sys tem i n  Mich igan  

The S t a t e  P o l i c e  a n d  Depar tmen t  o f  S t a t e  a r e  t h e  two 

o r g a n i z a t i o n s  i n v o l v e d  i n  t h e  M i c h i g a n  t r a f f i c  r e c o r d s  s y s t e m .  

The Depar tmen t  o f  S t a t e  a c c u m u l a t e s  d r i v e r  and  v e h i c l e  r e c o r d s ,  

a n d  t h e  S t a t e  P o l i c e  a c c u m u l a t e  a c c i d e n t  r e c o r d s .  A summary o f  

e a c h  a c c i d e n t  r e p o r t  Ls f i l e d  i n  t h e  a p p r o p r i a t e  d r i v e r ' s  re- 

c o r d .  A copy o f  t h e  c o m p u t e r i z e d  a c c i d e n t  f i l e  is s u p p l i e d  t o  

t h e  Highway Depar tmen t  w i t h  a c c i d e n t  l o c a t i o n s  on s t a t e  t r u n k -  

l i n e s  a l r e a d y  coded. F i g u r e  3-4 shows how t h e  i n f o r m a t i o n  f l o w s .  

Mich igan  S t a t e  P o l i c e  

The M i c h i g a n  S t a t e  P o l i c e  h e a d q u a r t e r s  p r o v i d e  f o r  t h e  

a c c u m u l a t i o n  a n d  u t i l i z a t i o n  o f  p o l i c e  a c c i d e n t  r e p o r t s  from a l l  

j u r i s d i c t i o n s  i n  t h e  s t a t e .  Two f i l e  m a i n t e n a n c e  p r o c e d u r e s  a r e  

p e r f o r m e d .  Data  e l e m e n t s  f o r  g e n e r a t i n g  s t a t i s t i c a l  summar ies  

a r e  coded o n t o  mark s e n s e  s h e e t s  and  a c c u m u l a t e d  i n  a  m a g n e t i c  

t a p e  f i l e .  The l o c a t o r s  o f  a c c i d e n t s  on  s t a t e  t r u n k l i n e  r o a d s  

a r e  c o d e d  by c o n t r o l  s e c t i o n  p o s i t i o n s  and  i n c l u d e d  i n  t h e  t a p e  

f i l e .  C o p i e s  o f  t h e  t a p e  f i l e  a r e  s u p p l i e d  t o  t h e  highway de- 

p a r t m e n t  f o r  u s e  i n  t h e i r  s p o t  improvement p rogram.  

The s e c o n d  p r o c e d u r e  i n v o l v e s  m i c r o f i l m i n g  t h e  h a r d  copy  

a c c i d e n t  r e p o r t .  The m i c r o f i l m  c o n t a i n s  m i r a c o d e s  f o r  r e t r i e v a l .  

A c c i d e n t  and  d r i v e r  i d e n t i f i c a t i o n  i n f o r m a t i o n  is c o d e d  o n t o  

p a p e r  t a p e  f o r  u s e  i n  g e n e r a t i n g  t h e  m i c r o f i l m  m i r a c o d e s .  The 

p a p e r  t a p e  is a l s o  s u p p l i e d  t o  t h e  Depar tmen t  o f  S t a t e  f o r  i n -  

c l u s i o n  i n  t h e  d r i v e r  r e c o r d s  a s  p a r t  o f  t h e  d r i v e r  improvement 

p rogram.  

B e s i d e s  s u p p l y i n g  a c c i d e n t  i n f o r m a t i o n  t o  t h e  highway de- 

p a r t m e n t  and t h e  d r i v e r  r e c o r d ,  t h e  s t a t e  p o l i c e  p r e p a r e  s t a n d a r d  

summary d a t a .  T h i s  is s u p p l i e d  t o  t h e  N a t i o n a l  S a f e t y  C o u n c i l  

a n d  p u b l i s h e d  m o n t h l y  and  a n n u a l l y .  A u n i q u e  se rv ice  is p r o v i d e d  

t o  l o c a l  u s e r s ,  350 j u r i s d i c t i o n s  o f  o v e r  2 , 5 0 0  p o p u l a t i o n  re- 

c e i v e  summary s t a t i s t i c s  o f  a c c i d e n t s  i n  t h e i r  a r e a .  Ten c o u n t y -  
w i d e  t r a f f i c  c o u n c i l s  a r e  a l s o  s u p p l i e d  w i t h  a  combined summary 

d a t a  f o r  a l l  j u r i s d i c t i o n s  i n  t h e i r  c o u n t y .  R e g i o n a l  m e e t i n g s  

a r e  c o n d u c t e d  t o  e l i c i t  l o c a l  u s e r  r e a c t i o n s  and  p a r t i c i p a t i o n .  
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Expansion of t h i s  program t o  p r o v i d e  s p e c i a l i z e d  s e r v i c e s ,  such  
a s  manpower ass ignment  t o  i n d i v i d u a l  a r e a s t w o u l d  be f a i r l y  

s t r a i g h t f o r w a r d .  

Many s t a t e  code a c c i d e n t  l o c a t i o n s  a long  s t a t e  t r u n k l i n e s  

(by c o n t r o l  s e c t i o n ,  m i l e  p o s t s ,  l i n k s  and nodes,  e t c . ) .  The 

Michigan S t a t e  P o l i c e  a r e  go ing  a  s t e p  f u r t h e r  and p l a n  t o  code 

t h e  l o c a t i o n  of a c c i d e n t s  on a l l  r o a d s  i n  t h e  s t a t e  by d i s t a n c e s  

from i n t e r s e c t i n g  s t r e e t s  t h a t  have been coded.  E n g l i s h  s t r e e t  

name d a t a  a r e  r e a d  d i r e c t l y  by t h e  computer and g iven  a code .  

D i c t i o n a r i e s  f o r  t h e  s t r e e t  names and code v a l u e s  have been 

completed f o r  e i g h t  p i l o t  c o u n t i e s  ( C l i n t o n ,  Ingham, I s a b e l l a ,  

Kalamazoo, Mason, Oakland, S t .  Jo seph ,  Tusco la )  . P l a n s  t o  com- 

p l e t e  t h e  remainder  of t h e  s t a t e  a r e  underway. T h i s  scheme w i l l  

a i d  t h e  i d e n t i f i c a t i o n  of h igh  a c c i d e n t  l o c a t i o n s .  The a d d i t i o n  

of  X-Y c o o r d i n a t e  d a t a  would p rov ide  t h e  a b i l i t y  t o  a u t o m a t i c a l l y  

p l o t  a  p i n  map. D i c t i o n a r i e s  f o r  t h e  s t r e e t  names i n  e i g h t  

c o u n t i e s  have been  comple ted .  

Department of  S t a t e  

The Department of S t a t e  m a i n t a i n s  b o t h  a  d r i v e r  and v e h i c l e  

f i l e  o n - l i n e .  The d r i v e r  r e c o r d s  a r e  upda ted  weekly.  D r i v e r s  

w i t h  more t h a n  1 2  p o i n t s ,  i nvo lved  i n  f a t a l  a c c i d e n t s  o r  s e v e r a l  

a c c i d e n t s  i n  two y e a r s ,  a r e  r e f e r r e d  f o r  re -examina t ion  o r  

s a n c t i o n s  ( e . g . ,  Revoca t ion ) .  Paper  t a p e  from s t a t e  p o l i c e  a c c i -  

d e n t  m i c r o f i l m  index  p r e p a r a t i o n  is provided  f o r  t h e  D r i v e r  F i l e .  

The i n f o r m a t i o n  i n c l u d e s :  

Accident  Report  Number 

D r i v e r  I d e n t i f i c a t i o n  

Number of  V e h i c l e s ,  I n j u r i e s ,  K i l l e d  

Coded D r i v e r ,  Veh ic l e ,  Roadway F a c t o r s  

V i o l a t i o n  I n d i c a t e d  

P l a n s  a r e  be ing  made t o  produce an annua l  d r i v e r  f a c t s  

summary; b r e a k i n g  down by age and s e x ,  l i c e n s e  t y p e  and r e -  

s t r i c t i o n s ,  number of a c c i d e n t s ,  number c o n v i c t i o n ~ ,  e t c .  



C o u r t s  a r e  s u p p l i e d  w i t h  s t a n d a r d  r e p o r t  fo rms  f o r  con- 

v i c t i o n  r e c o r d s .  O p t i c a l  s c a n n e r s  r e c o r d  t h e  r e p o r t s .  Some 

c o u r t s  u s e  t h e i r  own forms o r  p l a n  t o  s u p p l y  d a t a  on m a g n e t i c  

t a p e .  D e l a y s  up t o  one y e a r  a r e  common. 

C o u r t s  g a i n  a c c e s s  t o  t h e  d r i v e r  r e c o r d s  t h r o u g h  t h e  p o l i c e  

LEIN s y s t e m  (Law Enforcement  I n f o r m a t i o n  Network) a s  a n  a i d  i n  

s e n t e n c i n g ,  b u t  t h e  s y s t e m  is n o t  f u l l y  u s e d .  More t e r m i n a l s  a r e  

p l a n n e d  f o r  p lacement  i n  c o u r t s ,  a n d  some c o u r t s  a r e  p l a n n i n g  

t h e i r  own r e c o r d s  s y s t e m s ,  e . g . ,  Grand R a p i d s  and Warren.  

I n s u r a n c e  companies  make 5 , 0 0 0  t o  6 , 0 0 0  i n q u i r i e s  a  day f o r  

f i v e - y e a r  d r i v e r  h i s t o r i e s .  Responses  t o  t h e  i n q u i r i e s  a r e  

s u p p l i e d  on p a p e r  t a p e  e i t h e r  by m a i l  o r  t h r o u g h  l i c e n s e  exami- 

n a t i o n  o f f i c e  t e r m i n a l s  i n  s l a c k  time. R e q u e s t s  a r e  b a t c h e d ,  r u n  

a t  n i g h t  and m a i l e d  w i t h  a  2 t o  3 day r e s p o n s e  time. A $2.50 f e e  

is c h a r g e d  p e r  r e c o r d  r e q u e s t e d .  

F i n a n c i a l  R e s p o n s i b i l i t y  (FR) i n f o r m a t i o n  is s t o r e d  i n  a  

s e p a r a t e  f i l e  and a n  FR s t a t u s  c o d e  is  r e c o r d e d  i n  t h e  d r i v e r ' s  

r e c o r d .  The d r i v e r ' s  r e c o r d  a l s o  i n c l u d e s  a  c o d e  f o r  c o m p l e t i o n  

o f  a  d r i v e r ' s  e d u c a t i o n  c o u r s e .  

V e h i c l e  r e g i s t r a t i o n  d a t a  is a l s o  s t o r e d  o n - l i n e .  The 

v e h i c l e  o w n e r ' s  d r i v e r - l i c e n s e  number is i n c l u d e d  a s  a  d r i v e r -  

v e h i c l e  f i l e  l i n k .  No v e h i c l e - i n s p e c t i o n  o r  acc iden t -damage  

d a t a  is s t o r e d .  

T h e r e  a r e  c u r r e n t l y  9 5  t e l e t y p e  t e r m i n a l s  w i t h  a c c e s s  t o  

d r i v e r  r e c o r d s ,  p r i m a r i l y  i n  d r i v e r  e x a m i n a t i o n  o f f i c e s .  F i v e  

CRT t e r m i n a l s  a r e  u s e d  i n  t h e  computer  c e n t e r .  A new s y s t e m  o f  

some 300 t e r m i n a l s  is b e i n g  i n s t a l l e d ,  t h a t  w i l l  p r o v i d e  more 

t e r m i n a l s  i n  e x a m i n a t i o n  o f f i c e s ,  c o u r t s  and  e x t e r n a l  o r g a n i z a t i o n s .  

P o l i c e  have a c c e s s  t o  b o t h  t h e  d r i v e r  and  v e h i c l e  f i l e s  t h r o u g h  

180  t e r m i n a l s  i n  t h e  LEIN s y s t e m .  The LEIN s y s t e m  a l s o  c o n t a i n s  

w a r r a n t s  a n d  s t o l e n - p r o p e r t y  i n f o r m a t i o n ,  a n d  i t  h a s  a n  o n - l i n e  

communica t ions  l i n k  w i t h  t h e  d r i v e r  and  v e h i c l e  f i l e s .  

3 . 5  E l e m e n t s  of  t h e  I n f o r m a t i o n  Flow D e m o n s t r a t i o n  Program 

One s t a t e  w i l l  b e  s e l e c t e d  w i t h  a n  e x i s t i n g ,  a u t o m a t e d  

t r a f f i c  r e c o r d s  s y s t e m .  T h r e e  d i f f e r e n t  l e v e l s  of i n f o r m a t i o n  



s e r v i c e  w i l l  be provided t o  count ies  w i t h  poor accident  h i s -  

t o r i e s .  The f i r s t - l e v e l  count ies  w i l l  continue a t  t he  same l e v e l ,  

a s  a  c o n t r o l .  Services  f o r  t he  second l e v e l  count ies  w i l l  be 

based on t h e  s t a t e  l e v e l ,  and w i l l  provide ex tens ive  push 

(dissemination) s e r v i c e s  and w i l l  o f f e r  p u l l  ( reques t )  s e r v i c e s .  

The t h i r d  l e v e l  count ies  w i l l  r ece ive  second l e v e l  s e r v i c e s  p l u s  

a  l o c a l  t r a f f i c - r e c o r d s  accumlation and ana lys i s  f a c i l i t y .  

A s t a tewide  t r a f f i c  records  committee w i l l  be formed t o  

guide t h e  development of t h e  program. An i n i t i a l  user  survey 

w i l l  be conducted i n  t he  s e l e c t e d  count ies  i n  order t o  determine 

user  needs. 

The u t i l i z a t i o n  of accident  records  w i l l  be emphasized. In 

order  t o  determine accident  r a t e s ,  an exposure survey w i l l  be 

conducted. Evaluation of u t i l i z a t i o n  w i l l  be based on t h r e e  

measures: (1) Did  the  user  know of the  resource? (2)  Was t h e  

product r e l evan t  and understandable,  i . e .  d i d  t h e  user  look a t  

i t ?  (3) Did t he  information in f luence  h i s  a c t i ons?  Data on 

usage w i l l  be c o l l e c t e d  before ,  during and a f t e r  the  program. 

3 . 6  S t a t e  Traffic-Records Committee 

Chapter f i v e  of the  T r a f f i c  Records Highway Safety Program 

Manual c a l l s  f o r  the  development of a  t r a f f i c  records  committee 

t o  provide both admin is t ra t ive  and t echn ica l  guidance f o r  1) 

adopting the  T r a f f i c  Records Standard requirements ;2)  assessment 

of p resen t  c a p a b i l i t i e s ,  r esources ,  and c o n s t r a i n t s ;  3 )  e s t a b l i s h -  

ing goa l s  f o r  the  system; 4 )  eva lua t ing  t h e  t r a f f i c  records  

system; 5) r epo r t i ng  progress  t o  t h e  Governor's Representa t ive  

and t h e  NHTSA; 6 )  developing l o c a l  and p r i v a t e  p a r t i c i p a t i o n ,  

cooperat ion,  and support ;  and 7 )  r e s t r i c t i n g  record use t o  

author ized persons and needs. 
Administrat ive and t echn ica l  r e s p o n s i b i l i t y  i n  the  follow- 

ing a r e a s  w i l l  be represented on t he  committee: Law Enforcement, 

motor veh ic le  i n spec t ion ,  d r i v e r  and veh ic le  l i c ens ing ,  highway 

engineer ing,  t r a f f i c  engineer ing,  d r i v e r  educat ion,  l e g a l  

j ud i ca l / cou r t ,  and publ ic  hea l t h  and medical.  The committee w i l l  

be a s s i s t e d  by an i n t e r d i s c i p l i n a r y  team of management, systems, 



and highway s a f e t y  e x p e r t s  i n  p l a n n i n g  and i m p l e m e n t i n g  a  t r a f f i c  

r e c o r d s  s y s t e m .  

The S t a t e  o f  Mich igan  d o e s  n o t  c u r r e n t l y  have  a  t r a f f i c  r e -  

c o r d s  c o m m i t t e e  w i t h  t h e  b r e a d t h  o f  r e s p o n s i b i l i t i e s  o u t l i n e d  

a b o v e .  However, t h e  s t a t e  p o l i c e  have  formed a  c o m m i t t e e  t o  

r e v i e w  r e q u e s t s  f o r  s p e c i a l  b i - l e v e l  r e p o r t s  t o  b e  c o l l e c t e d  i n  

a d d i t i o n  t o  t h e  s t a n d a r d  p o l i c e  a c c i d e n t  r e p o r t .  One p o s s i b i l i t y  

is t h a t  t h e  s t a t e w i d e  t r a f f i c - r e c o r d s  c o m m i t t e e  c a n  b e  formed 

u s i n g  t h e  b i - l e v e l  r e v i e w  c o m m i t t e e  a s  a  n u c l e u s .  The commi t t ee  

would r e p o r t  t o  t h e  G o v e r n o r ' s  R e p r e s e n t a t i v e .  R e p r e s e n t a t i v e s  

f rom t h e  r e l e v a n t  l o c a l  a g e n c i e s  i n  l e v e l s  I1 and I11 w i l l  a l s o  

b e  a p p o i n t e d .  

The t r a f f i c  r e c o r d s  c o m m i t t e e  s h o u l d  b e  formed p r i o r  t o  t h e  

b e g i n n i n g  o f  t h e  program i n  o r d e r  t o  p l a y  a  m a j o r  r o l e  i n  t h e  

deve lopment  o f  t h e  d e m o n s t r a t i o n  p rogram.  Dur ing  t h e  i n i t i a l  

s t a g e s  o f  P h a s e  I t h e  c o m m i t t e e  w i l l  meet  i n  two workshop s e s s i o n s  

o f  s e v e r a l  d a y s  e a c h ,  t o  l a y  t h e  groundwork f o r  t h e  deve lopment  

of  t h e  d e m o n s t r a t i o n  p rogram.  I n d i v i d u a l  members w i l l  b e  con- 

s u l t e d  t h r o u g h o u t  t h e  p rogram.  Monthly  o r  b i -month ly  r e v i e w  meet-  

i n g s  w i l l  b e  convened  a s  n e c e s s a r y .  

3 . 7  I n f o r m a t i o n  Use S u r v e y s  

Two r e q u i r e m e n t s  e x i s t  f o r  i n f o r m a t i o n  u s e  s u r v e y s .  F i r s t  

we must  i d e n t i f y  t h e  u s e r s  and d e t e r m i n e  t h e i r  i n f o r m a t i o n  re- 

q u i r e m e n t s  a s  a  b a s i s  f o r  P h a s e  I program d e v e l o p m e n t .  Second 

we must  r e c o r d  t h e  u t i l i z a t i o n  o f  i n f o r m a t i o n  a s  a n  e v a l u a t i o n  

m e a s u r e  o f  program l e v e l  f i l e s .  T h r e e  s e p a r a t e  u s e  s u r v e y s  w i l l  

b e  c o n d u c t e d .  o n e  i n  e a c h  p h a s e .  Dur ing  P h a s e  I ,  t h e  s u r v e y  

w i l l  i d e n t i f y  t h e  u s e r  p o p u l a t i o n ,  t h e i r  i n f o r m a t i o n  r e q u i r e -  

men t s  and  t h e i r  c u r r e n t  i n f o r m a t i o n  s y s t e m  u t i l i z a t i o n .  Usage 

c o u n t s  o r  f r e q u e n c i e s  w i l l  b e  t a b u l a t e d  d u r i n g  P h a s e  11. A f o l l o w -  

up  u s e r  s u r v e y  w i l l  be c o n d u c t e d  i n  P h a s e  I11 t o  d e t e r m i n e  how 

people r e a c t e d  t o  t h e  p rogram.  

Why s t u d y  t h e  i n d i v i d u a l  u s e r  s o  c l o s e l y ?  The i n d i v i d u a l  

l e a r n s  from e x p e r i e n c e  t h e  c h a n n e l s  t h r o u g h  which  h e  h a s  t h e  



h i g h e s t  p r o b a b i l i t y  o f  o b t a i n i n g  u s e f u l  i n f o r m a t i o n ,  and 

w i l l  t e n d  t o  s e l e c t  t h o s e  c h a n n e l s  whenever  a  c h o i c e  i s  i n v o l v e d .  

T h e r e f o r e ,  a n  i n f o r m a t i o n  s e r v i c e  h a s  t o  d e m o n s t r a t e  by a c t u a l  

p e r f o r m a n c e  t h a t  i t  p r o v i d e s  a  more p r o f i t a b l e  c h a n n e l .  S t i l l ,  

t h e  i n d i v i d u a l ' s  judgment  w i l l  p r e v a i l  r a t h e r  t h a n  t h a t  o f  

management. T h i s  b e h a v i o r  p a t t e r n  u n d e r s c o r e s  t h e  need  f o r  

l o c a l  p a r t i c i p a t i o n  i n  t h e  u t i l i z a t i o n  o f  t r a f f i c  r e c o r d s .  

3 . 7 . 1  I d e n t i f i c a t i o n  o f  User R e q u i r e m e n t s  

A p r e l i m i n a r y  t a s k  i n  t h e  d a t a  f l o w  program w i l l  b e  t o  de- 

t e r m i n e  who t h e  u s e r s  a r e ,  what  t h e  d a t a  n e e d s  a r e ,  which  n e e d s  

s h o u l d  b e  f u l f i l l e d ,  and what  t h e  c u r r e n t  s o u r c e s  and u t i l i z a t i o n s  

of  d a t a  a r e .  The r e s u l t s  o f  t h i s  s t u d y  w i l l  a s s i s t  i n  d e t e r m i n -  

i n g  a  good mix o f  s e r v i c e s  t o  p r o v i d e .  R e a l i s t i c a l l y ,  u s e r  

s t u d i e s  d o  n o t  p r o v i d e  a n  e x a c t i n g  b a s i s  f o r  d e s i g n ,  b u t  t h e  

s t u d y  r e s u l t s  s h o u l d  p r o v i d e  f r u i t f u l  i n s i g h t s  t o  s e r v e  a s  

g u i d e l i n e s  f o r  p l a n n i n g .  

The i n i t i a l  e f f o r t  is i n  d e f i n i n g  t h e  s p e c t r u m  o f  u s e r s  

( p e o p l e  and  o r g a n i z a t i o n s )  w i t h i n  t h e  s t a t e ,  by t h e i r  f u n c t i o n s  

and  i n t e r e s t s .  P o s s i b l e  q u e s t i o n s  a r e  g i v e n  i n  T a b l e s  3-4 and  

3-5. The r e s u l t s  w i l l  b e  used  t o  g e t  a n  i d e a  o f  t h e  s i z e  and 

n a t u r e  of t h e  ' m a r k e t '  f o r  s e r v i c e s .  

When d e a l i n g  w i t h  s u r v e y  q u e s t i o n s  on i n f o r m a t i o n  r e q u i r e -  

m e n t s ,  a r e s p o n d e n t  c a n n o t  e a s i l y  d e f i n e  a need  which  he  h a s  

n e v e r  e x p e r i e n c e d  ( s u c h  a s  a  c o m p u t e r - a c c e s s  t e r m i n a l ) ,  b u t  s u c h  

a  l i m i t a t i o n  c a n  o f t e n  be overcome by t h e  o p p o r t u n i t y  t o  d i s c u s s  

t h e  p rob lem i n  some d e t a i l .  A c l e a r  d i s t i n c t i o n  n e e d s  t o  be made 

be tween  u s e r  o p i n i o n  and  a c t u a l  e x p e r i e n c e .  H i s  l a c k  o f  e x p e r -  

i e n c e  limits t h e  v a l u e  o f  h i s  o p i n i o n .  Q u e s t i o n s  on c r i t i c a l  

i n c i d e n t s  and r e c e n t  r e q u i r e m e n t s  w i l l  p r o v i d e  more o b j e c t i v e  

r e s u l t s .  P o s s i b l e  q u e s t i o n s  i n  t h i s  a r e  g i v e n  i n  T a b l e  3-6 and 3-7. 

The s a t i s f a c t i o n  o f  a l l  u s e r ' s  n e e d s  is c l e a r l y  r e s t r i c t e d  

by t e c h n i c a l ,  s o c i o - p o l i t i c a l ,  and  economic  c o m p l i c a t i o n s .  The 

v a l u e  o f  e a c h  r e q u i r e m e n t  must  b e  d e t e r m i n e d  and w e i g h t e d  by its 

r e l a t i v e  i m p o r t a n c e  i n  o r d e r  t o  b e g i n  a n a l y s i s  o f  s e r v i c e s  t o  b e  
p r o v i d e d .  To s i m p l i f y  a n a l y s i s ,  t h e  number o f  r e q u i r e m e n t s  w i l l  b e  

r e s t r i c t e d .  A p r e l i m i n a r y  list would i n c l u d e :  



TABLE 3 -4 USER IDENTIFICATION QUESTIONS 

Name Age 

Address Profession 

Employer 

Title/Position Responsibilities/Duties 

Number of Persons Reporting to You 

Which of the following categories best describes your job? 

Law Enforcement 

Police 

Courts 

Education 

Driver Education 

Public Information 

News Media 

Legislation 

Driver Licensing 

Examination 

Improvement 

Engineering 

Traffic Engineering 

Highway Engineering 

Vehicle Regulation 

Medical Services 

Insurance 

Safety Council 

Other : 



TABLE 3-5 USER INTEREST QUESTIONS 

1. Do you have any personal  or  job r e l a t e d  i n t e r e s t  i n  t he  t o p i c  

of t h i s  survey? (place  an X )  

Complete Pass ive  V i t a l  
D i s i n t e r e s t  I n t e r e s t  I n t e r e s t  

Have you used o r  had any need f o r  t r a f f i c  accident  information 
a s  p a r t  of your job r e s p o n s i b i l i t i e s  i n  t he  l a s t  month? 
i n  t h e  l a s t  year?  

Sometimes we have ready answers f o r  t h e  in terviewees  sample 
ques t ions  and could e a s i l y  provide them t o  you. I f  any of 
your ques t ions  a r e  urgent  i n d i c a t e  them and i f  we have a  
ready answer, i t  w i l l  be s e n t  t o  you. 

4 .  (Last ques t ion  on survey)  

Would you l i k e  a  copy of t h e  survey r e s u l t s ?  

Yes 

No 

Maybe 
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TABLE 3-6 USER OPINION QUESTIONS 

Are you s a t i s f i e d  with e x i s t i n g  t r a f f i c  records  system? 

What changes a r e  needed? (Rank by importance) 

What add i t i ona l  s e r v i c e s  could you use? (Rank by importance) 

What ques t ions  would you l i k e  t o  be ab le  t o  ask? 

Are t he  t r a f f i c  record summaries he lp fu l ?  

Any suggest ions  on improved formats? 

3- 

TABLE 3-7 USER REQUIREMENTS 

L i s t  t he  l a s t  t h r e e  requirements you had f o r  t r a f f i c  records  
information? 

List t h r ee  cu r r en t  accident  data  quest ions  you have - e i t h e r  of 
personal  i n t e r e s t  o r  job r e l a t e d .  

How soon would you normally l i k e  t h e  answers t o  each quest ion? 

II d 

1. Delay i n  rece iv ing  product .  

2 .  Por t ion of r e l evan t  ma te r i a l  overlooked, i n  terms of 

time spent  looking elsewhere.  

3 .  Form of product .  

4 .  E f fo r t  of user  t o  communicate with system. 

5 .  Por t ion of i r r e l e v a n t  ma te r i a l  provided. 

6 .  Currency of data  provided. 

7 .  Adequacy of f i l e  o r  sample s i z e  i n  providing a  

s i g n i f i c a n t  answer. 

The follow-up user  survey i n  Phase I11 w i l l  consider  the  mea- 

su re  of agreement between the se  requirements and the  a c t u a l  

performance judged by t h e  users  following Phase 11. 

The f i n a l  quest ion (present  sources  and u t i l i z a t i o n )  is 

r e a l l y  t h e  Phase I information use ques t ion ,  t o  be considered 

i n  t h e  next s e c t i o n .  



3.7 .2  Measures of Data U t i l i z a t i o n  

T r a f f i c  safe ty  countermeasures ( e .g . ,  a  new l e f t  t u r n  lane)  

a re  i n i t i a t e d  and implemented a s  a  r e s u l t  of decision making. The 

nature of these decis ions i s  determined by the  flow (or lack of 

flow) of information t o  the decis ion maker. (We presume tha t  a l l  

decision making is based on information suppl ied.)  T h u s  the i n t e r -  

face between the information system and the user/decision maker is 

c r i t i c a l .  

I t  is possible  t h a t  the information used by a  decision maker 

might come pr inc ipa l ly  from a newspaper a r t i c l e ,  or from p o l i t i c a l  

pressure (say by telephone) or  from an analys is  of accident data 

performed by an engineer of the s t a t e  highway department. While i t  

seems possible  t h a t  more professional  ana lys is  may lead t o  more 

appropriate decis ions,  i t  is l i k e l y  t rue  tha t  many decis ions a re  

made a s  the r e s u l t  of public pressure and a re  based on l e s s  than 

complete information, We intend t o  t r e a t  the information flow 

re la t ionsh ips  involved here t o  evaluate the ef fec t iveness  of the 

more sophis t ica ted  processing and analys is  techniques. 

F i r s t ,  the po ten t i a l  user must  know of the service and i t s  

a v a i l a b i l i t y .  Knowledge of ava i lab le  serv ices  can be used a s  a  

measure of user acceptance, or conversely, a  measure of the e f f e c t -  

iveness of campaigns t o  promote use of the se rv ice ,  Ei ther  way, 

increased knowledge of ava i lab le  information sources is a  measurable 

and des i rable  parameter of the information flow system. Possible  

quest ions fo r  before (Phase I )  and a f t e r  (Phase 111) user surveys 

a s  da ta  u t i l i z a t i o n  measures a re  l i s t e d  i n  Table 3-8. 

The degree of penetrat ion o r  acceptance of infornat ion  by the  

u s e r  can h considered on three  l e v e l s :  
Quality transmission 
Informative/semantic understanding 
Inf luence/af f ec t ive  

A t  the  first l e v e l  we determine whether the  information got there  

and i n  readable form. A t  the  second l e v e l  we look a t  how relevant 

and informative was the  information. Did the user understand and 



Table 3-8 
QUESTIONS ON KNOWLEDGE AND USE 

OF AVAILABLE SERVICES 

Have you heard of any of the following: 

- a l is t  of s t a t e  t r a f f i c  records serv ice  personnel? 

- a l is t  of s t a t e  and nat ional  summary publ icat ions? 

- a l is t  demonstration serv ices  provided? 

Have you ever used or contacted any of the following: 

- a l i s t  of t r a f f i c  records service personnel? 

- a l is t  of p u s h  products, s t a t e  and nat ional?  

Please l is t  a l l  the sources of accident data  avai lab le  t o  you 

or tha t  you have used i n  the l a s t  year.  Include personal contacts  

i f  they aided your understanding of the accident s i t u a t i o n .  

believe i t ?  A t  the t h i r d  l e v e l ,  i n  what, i f  any, way d i d  the 

information influence h i s  act ions? 

Transmission qua l i ty  can be measured i n  terms of the qua l i ty  

(or goodness) of the information flow t o  the user .  The goodness 

of information is a  function of severa l  parameters C which a re  i ' 
weighted w i t h  f a c t o r s ,  w i .  The wi  a r e  dependent on the r e l a t i v e  

importance of t h e i r  corresponding parameter. 

n 
w . C .  where Ci = Currency ( t imel iness)  G=<n ,, 

i=l Cost 
Consistency 
Completeness (miss ing  information) 
Correctness (misinformation) 
Compatibility (mis-match) 

Quanti ta t ive measures would be defined f o r  each parameter. For 

example, consider compatibil i ty a s  the degree of mismatch. I t  can 

be conceptualized a s  a  function of the number of information items 



needed/required vs ,  the number provided or ava i l ab le .  The degree of 

compatibil i ty can be computed a s  number of items both needed - and 

provided ( l o g i c a l  in t e r sec t ion)  divided by the number of items 

e i t h e r  needed - o r  provided ( log ica l  union).  T h u s  if  a user is pro- 

vided f i v e  items and he only needed three  of them the degree of 

compatibil i ty would be three  f i f t h s .  

Even if the user receives information he m u s t  be able  t o  under- 

stand i t  and cor rec t ly  in te rp re t  i t .  Clut tered computer pr int-outs  

w i t h  untranslated code values (e .g . ,  2 = night )  do not lend them- 

se lves  t o  c l ea r  and easy understanding. T h i s  can be t e s t e d  i n  the 

survey by a  s e r i e s  of quest ions on a  complex, sample accident summary 

t a b l e .  The quest ions would cover a l l  possible  in te rp re ta t ions  of 

the t a b l e .  

In order t o  explore if and how t r a f f i c  records information 

was understood and used i n  making decis ions we may t u r n  t o  the 

c r i t i c a l  incident method of interviewing. When asked t o  r e c a l l  a  

s p e c i f i c  question or problem encountered w i t h i n  the l a s t  month, the 

respondent tends t o  avoid biasing h i s  answers. When considering 

j u s t  one inc ident ,  the following types of information can be deter-  

mined. 

Statement of problem. 

Resolution of problem, i f  any. 

What sources of information were used. 

What t r a f f i c  records were used. 

Any d i f f i c u l t i e s  i n  obtaining the information. 

Any delays,  excessive delays.  

Problems w i t h  understanding r e s u l t s  found. 

Were the items provided informative? 

Did they a i d  i n  resolving the problem? 
Did they a f f e c t  the so lu t ion  or outcome? 

In what way did the information a f f e c t  the outcome? 



D u r i n g  Phase I1  - the operation of the information flow demon- 

s t r a t i o n  program - a number of unobtrusive measures w i l l  be recorded. 

For example : 

The number of p u l l  requests over time. 

Increase i n  the s i z e  of the mailing l i s t  f o r  push  serv ices .  

The number of repeat users  ( s a t i s f i e d  customers). 

Changes i n  t r a f f i c  safe ty  program budgets. 

Decisions of s t a t e  or loca l  organizations t o  continue 
p a r t i c u l a r  serv ices  a f t e r  the demonstration. 

3 . 8  Driving Exposure Survey 

Exposure data  (est imates  of vehicle miles i n  various c lasses  

of highway t r a v e l )  w i l l  be useful  t o  loca l  o f f i c i a l s  i n  the e ight  

l eve l  I 1  and I11 counties fo r  comparisons of accident r a t e s  over time 

or  between j u r i s d i c t i o n s ;  e . g . ,  between county and statewide r a t e s .  

The exposure data  can be eas i ly  col lec ted  by mail surveys of randomly 

se lec ted  d r i v e r s ,  Each completed survey questionnaire w i l l  show 

the d i s t r i b u t i o n  of vehicle miles according t o  key var iables  char- 

ac ter iz ing  the d r ive r ,  vehicle ,  road, and environment. Mean values 

of vehicle miles computed from the t o t a l  sample w i l l  ind ica te  how 

exposure var ies  among c lasses  i . e . ,  driver-vehicle-road-environment 

combinations, 

Besides comparisons of accident and exposure information w i t h i n  

a county, there  w i l l  be great  value i n  comparisons between exposure 

d i s t r i b u t i o n s  of a county and those of the s t a t e  a s  a whole. T h u s ,  

a statewide exposure survey w i l l  be conducted a t  the same time as  

the county surveys. Because the s t a t e  survey need not be s t r a t i f i e d  

by county, i t s  sample s i z e  and cost w i l l  be the same as  f o r  each of 
the eight  counties.  

Although the accident summaries w i l l  be prepared on a monthly 

bas is  d u r i n g  the second year of the program, i t  would be qu i t e  d i f f i -  

cu l t  t o  provide monthly exposure summaires f o r  the Level I1  and 

Level I11 counties.  Therefore, i t  is proposed t h a t  the exposure s u r -  

veys be conducted a t  the beginning of the second year,  based on 



mileage es t imates  f o r  the pas t  12 months. The year-one exposure 

r e s u l t s  (statewide and e igh t  count ies)  would provide reference 

poin ts  fo r  va r i a t ions  i n  t h e i r  respect ive accident frequencies through 

the  months of year-two. A t  the  end of year-two, the annual accident 

t o t a l s  would be compared w i t h  the annual exposure t o t a l s  from year-one, 

a s  a means of measuring progress i n  the e ight  counties w i t h  respect 

t o  the s t a t e  a s  a whole. I t  would a l s o  be possible t o  compute and 

compare accident r a t e s  (accident frequency divided by mileage) fo r  

the  s t a t e  and e igh t  counties i n  various c l a s ses  of d r i v e r s ,  vehicles ,  

roads and environments. 

Survey Samples 

Each of the surveys should have samples of about 2000 dr ivers .  

In the statewide survey, 2000 d r ive r s  would be se lec ted  randomly 

from the s t a t e  d r ive r  l i s t ,  and i n  each of the e igh t  counties 200 

would be se lec ted  from the respect ive county l ists.  W i t h  response 

r a t e s  of 40 percent ,  there  w i l l  be about 800 data cases per survey. 

T h i s  w i l l  allow an average of 40 cases i n  a maximum of 20 c la s ses ,  

The 20 c la s ses  is  probably the l a rges t  number of d r i v e r ,  vehicle ,  

road, or environment combinations tha t  o f f i c i a l s  would want t o  com- 

pare i n  one exposure a n a l y s i s ;  and the 40 cases per c l a s s  would 

ensure reasonable confidence limits on the  mean exposure values.  

Questionnaire 

The exposure surveys w i l l  be conducted by mailing of question- 

na i res  t o  sample d r ive r s .  The basic  exposure question w i l l  be an 

est imate of t o t a l  miles driven by the subject  d u r i n g  the preceding 

calendar year.  The other  quest ions w i l l  be independent var iables  

which provide c l a s s i f i c a t i o n s  of the t o t a l  mileage est imate.  Based 

on the f i n d i n g s  of NHTSA contract  FH-11-7293 dealing w i t h  exposure 

da ta ,  the var iables  should be dr iver  age and sex, road type,  vehicle 

type, day vs.  n i g h t ,  and perhaps a few o the r s .  The d i s t r i b u t i o n s  of 

t o t a l  miles by road type,  vehicle  type,  or day vs.  n i g h t  var iab les  
may be expressed i n  percentages or mileage components. (See ques- 

t ionnai re  example i n  Figure 3-5. 



Survey Procedures 

The nine sampling l ists ( s t a t e  p l u s  e i g h t  c o u n t i e s )  w i l l  be 

developed by random s e l e c t i o n  from the  s t a t e  d r i v e r s  l i s t ,  l a t e  i n  

year-one. A t  about t h e  same t ime,  t he  ques t i onna i r e  w i l l  be developed 

and p r i n t e d ,  along w i t h  o t h e r  mai l ing  m a t e r i a l s .  Each mai l ing  

(18,000 t o t a l )  should inc lude  a  l e t t e r  of r e q u e s t ,  a  q u e s t i o n n a i r e ,  

and a  stamped r e t u r n  envelope.  The mai l ing  should be s e n t  e a r l y  

i n  t he  f i r s t  week of year-two. Responses w i l l  r e t u r n  over a  per iod 

of s e v e r a l  weeks. Coding, keypunching, and bu i l d ing  of a  computer 

t ape  f i l e  should be completed i n  February of year-two. Exposure 

d a t a  could be computed and s en t  t o  t h e  e i g h t  coun t i e s  on reques t  

dur ing t h e  balance of year  two. 

Figure  3-5 

Example of Survey Quest ionnai re  

Driver  Age 

Driver  Sex M - F - 
Est imate  of t o t a l  m i l e s  d r iven  i n  l a s t  year  m i l e s ,  

Percent  d r i v i n g  i n  passenger c a r s  % - 
Percent  d r i v i n g  i n  o t h e r  v e h i c l e s  - % 

Percent  d r i v i n g  on l o c a l  s t r e e t s  - % 
Percent  d r i v i n g  on d iv ided  highways - % 
Percent  d r i v i n g  on o the r  highways - % 
Percent  d r i v i n g  on r u r a l  roads  % - 

Percent  d r i v ing  i n  day l i gh t  - % 
Percent  d r i v i n g  a t  n igh t  ( h e a d l i g h t s  on) - % 

rn 



3.9  Level I1  - Progressive Services from the S ta te  Level 

Since the ex i s t ing  t r a f f i c  records system is a t  the  s t a t e  l eve l ,  

i t  seems very na tura l  tha t  information serv ices  be provided from the 

s t a t e  l e v e l  f o r  the loca l  user .  While the primary mode w i l l  be p u s h  

(automatic dissemination) serv ice ,  p u l l  ( reques t )  serv ices  w i l l  be 

of fered .  

3 .9.1 Push Services 

Push serv ices  r e f e r  t o  those products tha t  a re  automatically 

mailed whether the rec ip ient  wanted them or not. Though the standard 

monthly accident summary s t a t i s t i c s  a re  of ten  r e p e t i t i v e  and non-infor- 

mative, they can be improved, Eventually, the se lec t ive  and auto- 

matic d i s t r i b u t i o n  of meaningful ana lys is  t o  loca l  decision makers 

may reap the l a rges t  benef i t s  per cost  of preparation. The exact 

nature of the contents,  frequency, and format w i l l  be determined 

during Phase I by the s t a t e  t r a f f i c  records committee, aided by 

r e s u l t s  of the preliminary user survey. 

There a re  severa l  f r u i t f u l  forms of ana lys is  tha t  can be con- 

ducted on a  regular  bas is .  One example would be a  program tha t  

would look a t  a l l  the possible  in te rac t ions  of the recorded accident 

data  elements ( e . g . ,  age, road type,  time of day) and rank those 

t h a t  best  explained accident seve r i ty  i n  a  hierarchy format. An 

example is AID (Automatic In terac t ion  Detector) program, described 

i n  the Road User Regulation sec t ion ,  

A simpler program could look through the accident data  and 

iden t i fy  count ies  tha t  stood out a s  exceptions t o  expected t rends,  

e i t h e r  good or  bad. To improve the format f o r  ease of understanding, 

the r e s u l t s  could be displayed on a  s t a t e  map showing d i f f e r e n t  

shadings of individual  counties a s  good, bad, or average. Such a  
map can conveniently summarize data  tha t  otherwise would require  

a  long t ab le .  



3 . 9 . 2  P u l l  Services  

Pu l l  s e r v i c e s  a r e  those s e r v i c e s  provided upon r eques t ,  I n  

t h i s  ques t ion  and answer mode the reques tor  r ece ives  only t he  i n f o r -  

mation he asked f o r  and only when he needs i t  t o  solve  an immediate 

problem, While t h i s  seems l i k e  a d e s i r a b l e  s i t u a t i o n  f o r  t h e  l o c a l  

o f f i c i a l  ( i . e . ,  not being bombarded by r e p o r t s  he does not need a t  

the  moment) t h e r e  a r e  p o t e n t i a l  problems. The l o c a l  o f f i c i a l  may 

not know when, where o r  how t o  ask ques t ions .  Also, t he  s t a t e  

accident  information cen te r  can be caught unprepared i f  they don ' t  

know a p a r t i c u l a r  type of ques t ion  is even going t o  be asked. 

I t  i s  proposed t h a t  the  s t a t e  implement a genera l ized  s t a t i s -  

t i c a l  a n a l y s i s  package t h a t  performs a number of d i f f e r e n t  a n a l y s i s  

r o u t i n e s  on any combination of da t a  elements.  T h i s  way, if the  

data  does e x i s t  t h a t  can answer the  ques t i on ,  the  answer can be 

developed. 

While p u l l  s e r v i c e s  a r e  by d e f i n i t i o n  a pass ive  opera t ion ,  i t  

is proposed t h a t  t he  s e r v i c e s  be aggress ive ly  followed up. T h u s  

the  s t a t e  o f f i c e  should determine whether t h e i r  response was appro- 

p r i a t e ,  and whether the  county would p r e f e r  another approach. 

For example, i f  t he  reques te r  asks  f o r  a  two-way o r  c ros s  t abu l a t i on  

of "time of day", and "weather condi t ions"  f o r  a l l  pedes t r i an  

acc iden t s  i n  t he  county, t he  information cen te r  w i l l  review the  

r e s u l t s  before mai l ing,  and where pos s ib l e  make suggest ions  f o r  

f u r t h e r  a n a l y s i s .  

Other r eques t s  may be l e s s  s p e c i f i c  and r equ i r e  t he  s t a t e  

s t a f f  t o  help  de f ine  a r e q u e s t o r ' s  problem. For example,'The Mayor 

has asked me t o  look i n t o  t he  problem of pedes t r i an  accident  causes 

and countermeasures l a s t  week, a f t e r  h i s  son was h i t  by a ca r  on 

t he  way home from school .  Can you be any help?" Rather than h i t  

h i m  w i t h  pages of numbers, the  s t a t e  a n a l y s i s  s t a f f  could prepare a 

3 - D  histogram of pedes t r i an  acc iden t s  by age and time of day i n  

order  t o  ga in  an overview of t he  problem. Likely ,  young ch i ld r en  

on the  way home from school would s tand  out  a s  a c l e a r  hazard. (See 

Figure 3-6 ) 



Figure (3-6) Example of Pedestrian Fatality Analysis 
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3.10 Level I11 - Plush Service a t  the Local Level 

The  four Level I11 counties w i l l  receive the royal treatment.  

A l l  f a c i l i t i e s  ava i lab le  t o  the Level I1 counties w i l l  be made 

avai lab le  a s  well a s  the establishment of loca l  accident records 

system and a n a l y t i c a l  capaci ty .  

3.10.1 Local T r a f f i c  Records Accumulation 

I t  is proposed tha t  a  loca l  t r a f f i c  records data base be 

es tabl i shed .  The respons ib i l i ty  f o r  processing would remain a t  

the loca l  l e v e l ,  t o  encourage b e t t e r  beedback between f i l e  mainten- 

ance and user .  If the loca l  pol ice department f i n d s  e r r o r s  i n  f i l e s ,  

the system w i l l  be improved. Local involvement and team s p i r i t  may 

enhance the information flow. 

The accumulation of accident r epor t s  on a  county-wide basis  

provides the opportunity t o  code many addi t ional  data elements not 

accumulated a t  the s t a t e  l eve l .  Examples include - accident locat ion 

by in t e r sec t ion  and X ,  Y coordinates,  and c o l l i s i o n  configuration 

i . e . ,  d e t a i l s  from the  c o l l i s i o n  diagram as  an a id  t o  highway and 

t r a f f i c  engineers,  The loca l  f i l e  can a l s o  be maintained on a  more 

timely bas i s ,  t h u s  being more responsive t o  loca l  demands. 

A c e n t r a l ,  time-shared computer could support the four  indiv i -  

dual county data  bases a t  the s t a t e  l eve l .  T h i s  arrangement i n -  

creases  usage of the s t a t e  pol ice computer, b u t  leaves the respon- 

s i b i l i t y  f o r  f i l e  contents and ana lys i s  a t  the loca l  l eve l .  Con- 

verse ly ,  t h i s  arrangement avoids the i n s t a l l a t i o n  of separate  

computer f i l e s  i n  each county. 

3.10.2 Local T r a f f i c  Records Analysis 

The h v e l  111 counties w i l l  receive a  f a i r l y  aggressive t r e a t -  

ment. The four counties w i l l  have the ful l - t ime serv ices  of the 

ana lys t s  who should j o i n t l y  have some background involvement w i t h  

the s t a t e  t r a f f i c  records system, s t a t i s t i c s ,  law enforcement and 



t r a f f i c  engineering. These people would work d i r e c t l y  with loca l  

o f f i c i a l s  t o  i n t e r p r e t  the data  coming out of t h e i r  f i l e s ,  and t o  

a s s i s t  them i n  planning countermeasures i n  response t o  the da ta .  

The two analys ts  w i l l  a c t  a s  consul tants  and w i l l  be supported 

by the demonstration program, However, any countermeasures planned 

i n  response t o  the data  would not be funded by the demonstration 

program. Rather, i t  is assumed tha t  current community budgets would 

be modified i n  response t o  the  information presented, or tha t  the 

information would be used t o  i n i t i a t e  requests  f o r  budget increases .  

In f a c t ,  these reac t ions  t o  the data a re  good ind i rec t  measures of 

data u t i l i z a t i o n .  

3.10.3 County T r a f f i c  Safety Teams 

The l e v e l  I11 count ies  w i l l  e s t a b l i s h  t r a f f i c  sa fe ty  teams, 

following the  example of Virginia and Wisconsin. The teams w i l l  

cons is t  of a t  l e a s t  three  representa t ives :  the county highway 

commission, law enforcement, and a  highway safe ty  council or dr iver  

education adminis trator .  They w i l l  meet a t  l e a s t  bi-monthly t o  

review the summaries and locat ion maps of loca l  accidents  with 

the l a s t  year ,  The team then makes recommendations t o  the appro- 

p r i a t e  organizations or d igs  f o r  more f a c t s  i n  a reas  of i n t e r e s t .  

Beyond the  u t i l i z a t i o n  of t r a f f i c  records,  the loca l  teams provides 

an opportunity fo r  John Q. Driver t o  comment on dangerous s i t u a t i o n s .  

3 .11 Time Plan 

T h i s  demonstration is a  three year program consis t ing of three 

phases : 

Phase I - Development and Implementation (18 months) 

Phase I 1  - Operation (12 months) 

Phase I11 - Evaluation Analysis (6  months) 

The f i r s t  phase involves e s t ab l i sh ing  the s t a t e  t r a f f i c  records 

committee, designing the exposure survey, conducting the i n i t i a l  user 

survey, building the ana lys i s  s t a f f ,  preparing computer programs, and 



c : s t a t ) l ~ h h i n g  t h e  l o u r  k v e l  I11 county accident data bases. I t  is 

expected tha t  t h i s  phase w i l l  take over twelve months of concentrated 

preparat ion.  I t  i s  important tha t  Phase I be completed a t  the end ., 

of a calendar year.  

Phase I 1  of the demonstration program w i l l  be operated f o r  one 

calendar year,  January 1 t o  December 51, t o  coincide w i t h  the s tan-  

dard accident summaries. The exposure survey w i l l  be mailed the 

f i r s t  week of January (asking about the previous yea r ' s  dr iving 

experience) and completed by the end of February, Certain ind i rec t  

measures of data  u t i l i z a t i o n  w i l l  be co l lec ted  during the year.  

Dur ing  the t h i r d  phase, evaluat ions w i l l  be performed on the 

ef fec t iveness  of Phase I1 operations.  A follow-up user survey w i l l  

be conducted t o  obtain d i r e c t  measures of u t i l i z a t i o n  and analys is  

w i l l  be conducted on a l l  the u t i l i z a t i o n  data  co l lec ted  during the 

program, To the extent  poss ib le ,  cos t /benef i t  r e l a t ionsh ips  w i l l  

be determined. T h i s  phase is estimated t o  require  s i x  months fo r  

completion 

3.12 Resource Requirements 

The l e v e l  of resources required f o r  the implementation of a 

p a r t i c u l a r  information u t i l i z a t i o n  countermeasure program w i l l  be 

dependent upon s i t e  se lec t ion ,  r e s u l t s  of the  users  study, and 

experimental design cont ro ls ,  The se lec t ion  of a s t a t e  w i t h  a 

r e l a t i v e l y  unsophisticated t r a f f i c  records system would require  

more resources than a s t a t e  w i t h  a sophis t ica ted  system. The 

r e s u l t s  of the use r s '  needs s t u d y  may uncover a data  analys is  re- 

quirement not ava i lab le  i n  the e x i s t i n g  s t a t e  t r a f f i c  records system. 

The l eve l  of resources w i l l  be control led a s  pa r t  of the experimental 

design developed i n  Phase I .  

The lowest l e v e l  of implementation would require  a s t a t e - c e n t r a l  

s t a f f  of s i x ,  consis t ing of a manager, one c l e r i c a l / s e c r e t a r i a l ,  

and four  s t a f f  w i t h  computer programming and s t a t i s t i c a l / d a t a  

analys is  experience. T h i s  s t a f f  w i t h  support f u n d s  ( e .g . ,  computer 

time) i s  estimated t o  cost  between $120,000 and $200,000 per year.  



The h ighes t  l e v e l  of implementation w i th in  one s t a t e  would 

r e q u i r e  a  c e n t r a l  s t a f f  of s i x t e e n  ( inc lud ing  s i x  f i e l d  represen ta -  

t i v e s )  and suppor t  of l o c a l  o r  county t r a f f i c  r ecords  systems. 

Th i s  program is es t imated  t o  co s t  between $400,000 and $500,000 per  

yea r ,  p l u s  $100,000 f o r  each l o c a l  r ecords  system e s t a b l i s h e d .  

Addi t iona l  c o s t s  f o r  sof tware  development a r e  es t imated  a t  

$100,000 over t he  f i r s t  two y e a r s ,  and a d d i t i o n a l  c o s t s  f o r  eva lua t i on  

and use r  s t u d i e s  over t h e  du ra t i on  of the  program a r e  a l s o  es t imated  

a t  $100,000. The proposed exposure survey w i l l  c o s t  about $50,000. 



4 . 0  ROAD USER PREPARATION 

Road User Preparation cons is t s  of those programs which attempt 

t o  r a i se  the performance of road users through education and t r a in -  

i n g  of a l l  types, including propaganda. T h i s  sect ion contains four 

major p a r t s :  

1) A review of the p r i o r i t i e s  fo r  countermeasure a c t i v i t y  
i n  a l l  types of road user preparation programs. 

2 )  A brief discussion of the background t o  chi ld  pedestrian 
and bicycle safety programs, and some recommendations fo r  
demonstration program a c t i v i t y .  

3 )  A brief discussion of the background t o  safe ty  propa- 
ganda campaigns, w i t h  some recommendat ions fo r  demon- 
s t r a t i o n  program a c t i v i t y .  

4 )  A much more de ta i led  discussion of dr iver  education, 
l icensing and improvement, including the descr ipt ion of 
the comprehensive demonstration project  we recommend a s  
f i rs t  p r i o r i t y  i n  t h i s  area for  SCOPE purposes. The 
content,  s i t i n g ,  design, implementation and evaluation 
of the project  a re  discussed, and t en ta t ive  cost e s t i -  
mates given. We f e l t  constrained t o  add the sect ion 
"Some advice t o  a  desperate dr iver  educator", which 
o f f e r s  some s t r a t e g i e s  t o  those who are  being pressured 
fo r  urgent proof of the effect iveness  of programs which 
do not lend themselves t o  rapid evaluation. 

4 . 1  Selection and P r i o r i t i z a t i o n  of Countermeasure . Groups 

In the simplest terms, a  "countermeasure group" defines  some 

s e t  of safety system changes tha t  may be subdivided i n  two ways: 

what you spend your f u n d s  on ( e . g . ,  t ra in ing  p rac t i t ione r s ,  improv- 

i n g  management, b u y i n g  equipment, e t c . ) ,  and where you spend them 

( i . e , ,  i n  which of the programs tha t  make up Road User Preparation 

such as  dr iver  l icens ing ,  or dr iver  education).  

Figure 4-1 shows a  two-dimensional matrix indicat ing these 

a c t i v i t i e s  e x p l i c i t l y .  Looking a t  the types of countermeasure 

e f f o r t  ( the  "what" dimension), we ident i fy  two main categories:  

f i r s t ,  e f f o r t s  directed a t  the design and control of programs; and 

second, e f f o r t s  designed t o  give p rac t i t ione r s  the capabi l i ty  of 



P R O G R A M  T Y P E  

(WHERE YOU SPEND FUNDS) 

rocurement of 

Figure 4-1: Matrix f o r  s e l ec t i ng  key countermeasure 
groups i n  Road User Prepara t ion  



doing a  b e t t e r  job and/or f o r  expanding the program. Both categories  
a re  broken down i n t o  reasonably independent e f f o r t s  i n  the a c t i v i t y  

matrix. 

The "where" dimension cons i s t s  of f i v e  program types of con- 

cern t o  u s :  

1) Pedestrian and bicycle safe ty  for  chi ldren i n  
nursery and elementary schools ; 

2 )  Driver education and t r a in ing  i n  h i g h  schools and 
commercial schools (including programs r e l a t e d  t o  
motorcycles and rec rea t iona l  veh ic les ) ;  

3 )  Driver improvement a c t i v i t i e s  f o r  problem dr ive r s  
and f o r  any other  experienced d r ive r s  needing or 
seeking individual  help;  

4 )  Driver l icense  examining and re-examining; 

5)  Highway safe ty  propaganda campaigns. 

The e ight  se lec ted  countermeasure groups a re  defined i n  the 

matrix of Figure 4-1 by shaded areas .  They a r e :  

A ,  Child pedestr ian bicycle safe ty  - content and 
methods. To provide schoolteachers w i t h  updated 
ins t ruc t iona l  content and methods i n  the area of 
pedestr ian and bicycle  s a f e t y ,  through the develop- 
ment and d i f fus ion  of pr in ted  mater ia l s ,  and 
through i n -  and pre-service t r a in ing .  

B.  Driver education - content and methods. To pro- 
vide d r ive r  educators and i n s t r u c t o r s  w i t h  updated 
i n s t r u c t i o n a l  content and methods (including eval-  
uation techniques) ,  through the development and 
d i f fus ion  of pr inted mater ia l s ,  and through i n -  
and pre-service t r a in ing .  This may pe r t a in  t o  the 
operation of motorcycles and rec rea t iona l  vehic les ,  

C .  Driver education - equipment and f a c i l i t i e s ,  To 
provide improved equipment and f a c i l i t i e s  fo r  the 
ins t ruc t ion  of novice motor vehicle operators .  

D. Driver improvement and l icensing - content and 
methods. To provide d r ive r  improvement p r a c t i -  



t i one r s  and dr iver  l icense  examiners w i t h  up- 
dated techniques f o r  diagnosing the d i f f i c u l t i e s  
of motor vehicle operators ,  and f o r  ameliorating 
those d i f f i c u l t i e s .  T h i s  t o  include fami l i a r i za t ion  
w i t h  d r iver  education developments, and t o  be done 
through the development and d i f fus ion  of pr in ted  
mater ia l s ,  and through i n -  and pre-service t r a i n i n g .  

E. Driver improvement and l icensing - equipment and 
f a c i l i t i e s .  To provide improved equipment and 
f a c i l i t i e s  fo r  dr iver  improvement and dr iver  
l icense  examination a c t i v i t i e s .  

F.  Driver improvement and l icensing - manpower increase.  
To provide addi t ional  manpower f o r  dr iver  improve- 
ment and dr iver  l icense  examination a c t i v i t i e s .  

G .  Driver education, improvement and l icensing - man- 
agement coordination. To coordinate the management 
of the  p a r a l l e l  a c t i v i t i e s  of dr iver  education and 
t r a i n i n g ,  d r ive r  improvement and dr iver  l icense 
examining. 

H .  Public propaganda (general e f f o r t ) .  To make a 
comprehensive e f f o r t  t o  a s s i s t  those who control  
and p rac t i ce  the a r t  of publ ic  propaganda of a l l  
types i n  highway t r a f f i c  sa fe ty .  

The c r i t e r i a  used t o  define these groups include the s t a t e  of 

the a r t  f o r  each of the f ive  program types (some comment on t h i s  

subject  included i n  l a t e r  s e c t i o n s ) ,  our assessment of achievable 

goals ,  and the information-gathering p r i o r i t i e s  i n  Road User Prep- 

a ra t ion .  The needed information w i l l  be provided by evaluating 

these countermeasure groups by themselves, a s  well a s  i n  various 

combinations. 

4.1.2 P r i o r i t y  of Countermeasure Groups and Their Combinations 

Our  primary reason f o r  implementing countermeasure groups i n  

combinations (as  well a s  indiv idual ly)  is t o  provide for  an examin- 

a t ion  of possible in te rac t ion  between gropps. I t  is l i k e l y ,  fo r  

example, t h a t  i f  manpower is increased - and t ra ined  - and equipment 



i s  purchased a t  n s ingle  s i t e ,  tllc\ benef i t s  mi\y well be gwr\tele 

than the s u m  of the benef i t s  from the same e f f o r t s  implemented 

separa te ly .  Further ,  we m u s t  be sure t o  consider the in te rac t ion  

of countermeasure groups not j u s t  w i t h i n  one program type (such a s  

dr iver  education) b u t  a l s o  between program types (such a s  between 

pedestrian/bicycle safe ty  and dr iver  educat ion) ,  However, i f  we 

implemented a l l  possible  combinations of the e ight  countermeasure 

groups, we would have 2 4 1  p ro jec t s !  I n  many cases we may want t o  

t r y  each one of these p ro jec t s  a t  d i f f e r e n t  l e v e l s  of e f f o r t ,  r a i s ing  

the number of p o s s i b i l i t i e s  t o  a thousand or more. However, a  much 

smaller number of p ro jec t s  w i l l  serve t o  pose key quest ions on 

countermeasure ef fec t iveness  i n  Road User Preparation. Figure 4-2 

is block diagram of the most useful  p ro jec t s .  They comprise the 

e ight  countermeasure groups by themselves and 21 of the possible  

241 combinations of those groups. A s  the diagram suggests,  we 

recommend tha t  a s  f a r  a s  possible  these p ro jec t s  should be imple- 

mented a t  severa l  l e v e l s  of e f f o r t .  

However, we a re  s t i l l  faced w i t h  more p ro jec t s  than can be 

reasonably implemented i n  a  SCOPE program. Therefore we have 

ra ted  the p r i o r i t y  of each on a  1 t o  5 sca le  a s  indicated i n  Figure 

4-2. T h i s  was achieved by our judgement of each projects--  

- importance a s  a  source of information on counter- 
measure ef fec t iveness  

- chances of being funded 

- chances of being acceptable t o  a  s i t e  

- chances of success 

I n  the following sec t ions ,  we comment on some of the p r i o r i t y  

"2" pro jec t s  a s  po ten t i a l  SCOPE programs. The p r i o r i t y  "1" pro jec t s  

amount t o  a  comprehensive d r ive r  preparation demonstration program 

which is described i n  d e t a i l .  We hope t h a t  the remaining programs 

w i l l  f i n d  other f ede ra l  support ,  such a s  "402" funds, including a  

subs tan t i a l  allotment f o r  evaluat ion.  



F i g u r e  4-2: D i a g r a m  of selected c o m b i n a t i o n s  of c o u n t e r m e a s u r e  groups 

( n u m b e r s  d e n o t e  p r i o r i t y  for i m p l e m e n t a t i o n )  



4 . 2  C h i l d  Pedestrian and Bicycle Programs 

We have r e s t r i c t e d  our frame of reference i n  these programs 

t o  planned ins t ruc t iona l  a c t i v i t i e s  i n  the elementary and nursery 

schools.  Note tha t  pedestr ians and b i c y c l i s t s  of a l l  ages a re  

po ten t i a l  t a rge t  groups f o r  T r a f f i c  Safety Propaganda Campaigns. 

4 .2 .1  Background 

The schools have placed considerable emphasis on supervision 

of the journey t o  and from school. While t h i s  remains a  problem i n  

some loca t ions ,  analyses of the HSRI data  banks show t h a t  accidents  

t o  chi ldren under ten years old peak from between three  and s i x  

o 'clock i n  the afternoon--the period of af ter-school ,  unsupervised 

play.  A per t inent  question is whether the  education and t r a in ing  

e f fo r t s  of schools can s u f f i c i e n t l y  influence the behavior of young 

chi ldren during spontaneous and of ten emotionally charged a c t i v i t y .  

The same analyses show t h a t  s i x  and seven year olds  a re  r e l -  

a t i v e l y  overinvolved i n  pedestrain bicycle accidents .  We do not 

know why e ight  and nine year o lds  a re  l e s s  involved. We can point 

t o  the  l i k e l y  influence of maturation and s e l f  con t ro l ;  we can sug- 

gest  t h a t  accident countermeasures a re  more e f f e c t i v e  w i t h  older  

chi ldren.  And i f  both a re  t r u e ,  then i t  is probable t h a t  counter- 

measures aimed a t  chi ldren under the  age of e ight  have been inappro- 

p r i a t e  f o r  t h e i r  l e v e l  of maturation. I t  is  not unusual fo r  those 

who develop or s e l e c t  ins t ruc t ion  mater ia l s  fo r  the  very young t o  

evaluate  them from an adul t  frame of reference;  f o r  example, anything 

i n  cartoon form may be assumed t o  be s u i t a b l e  f o r  young chi ldren.  

Speci f ica l ly  i n  t h i s  a rea ,  Colbourne (Reference 4-1) t e s t ed  the 

comprehension of f i v e ,  s i x  and seven year o lds  of a  poster  typ ica l  

of those produced i n  elementary schools;  only 24% of the  subjec ts  

could show any r e a l  grasp of the message, even though twice tha t  

many could read the  words. I n  Sweden, S t ina  Sandels has been inves- 

t i g a t i n g  the e n t i r e  area of young chi ldren and t r a f f i c  fo r  many years 

(Reference 4-2) .  She concludes t h a t  "We cannot expect t r a f f i c  



maturity from chi ldren s u f f i c i e n t  f o r  pedestr ians u n t i l  the age of 

9-12. T r a f f i c  education i n  ear ly  childhood can only lay a good 

foundation, b u t  not make chi ldren per fec t ly  sa fe  i n  t r a f f i c . "  I t  

is c lea r  then tha t  t r a f f i c  education countermeasures fo r  t h i s  age 

group must  be:  ( a )  complimented by adequate supervision and t r a f f i c  

separat ion e f f o r t s ;  and (b)  much more appropriate t o  l eve l s  of 

understanding and maturity.  

The elementary education system has approached t r a f f i c  safety 

education i n  a number of ways. Some have embedded i t  i n  a compre- 

hensive sa fe ty  education curriculum; others  have integrated i t  a s  

much a s  possible  i n t o  the other subject a reas ;  and some have attempted 

t o  teach pedestr ian and bicycle behavior s p e c i f i c a l l y .  Of impor- 

tance t o  the highway safe ty  program planner is  the growing emphasis 

i n  recent years on what is  ca l led  the "K through 12 approach." 

While the idea tha t  t r a f f i c  safety should be promoted i n  each and 

every grade is not new, there  has been a marked increase i n  the 

number of s t a t e s  and counties who are  making a formal attempt t o  

implement an integrated K-12 t r a f f i c  education currciulum. The 

current period is  hence ra the r  opportune fo r  making i n p u t s  t o  chi ld  

pedestr ian and bicycle safe ty  i n  the public schools. 

Nursery schools,  by con t ras t ,  have l i t t l e  organized e f f o r t  i n  

t h i s  area.  They have increased i n  number considerably i n  the l a s t  

few years .  Churches and community groups continue t o  r u n  nursery 

schools,  b u t  there  a re  i n  addi t ion many more on a cooperative and 

even a commercial bas is .  They are  a l l  generally l icensed i n  mat- 

t e r s  of s a n i t a t i o n ,  f i r e  regulat ions,  and the l i k e ,  b u t  there is 

normally no administrative body accustomed t o  influencing t h e i r  

educational a c t i v i t i e s .  Nevertheless, the cooperative nurser ies  
i n  pa r t i cu la r  of ten have t h e i r  own associa t ions ,  and there is no 

reason why well formulated a c t i v i t i e s  should not be promoted t h r o u g h  

them. 



4.2.2 Recommendations f o r  Implementing and Evaluating Countermeasures 

For the  reasons given above, we a r e  recommending countermeasure 

group A i n  diagram 4-2 which focuses  the  e f f o r t  on making ava i l ab l e  

t o  t e ache r s  of young ch i ld ren  updated curriculum content  and methods, 

through p r in t ed  ma te r i a l s  and through in- .and pre-service  t r a i n i n g .  

There is a  g r e a t  dea l  of misunderstanding about the  e f f e c t i v e n e s s  

of var ious  l ea rn ing  a c t i v i t i e s ,  p a r t i c u l a r l y  f o r  t he  pre-school 

c h i l d ,  which t h i s  could c o r r e c t .  

A demonstration p ro j ec t  of t h i s  kind would be valuable .  B u t  i t  

has become c l e a r  i n  t he  course of t h i s  study t h a t  inadequate progress  

has been made i n  t he  development of updated curriculum content  and 

methods, A small  number of s t a t e  departments of education a r e  sup- 

por t ing  some c r e a t i v e  curriculum development work, some of i t  under 

NHTSA sponsorship;  of p a r t i c u l a r  note is t h e  work of Donald LaFond* 

i n  I l l i n o i s  and Maryland, An e f f o r t  t o  br ing t h i s  work toge ther  

na t i ona l ly  (perhaps i n t e r n a t i o n a l l y )  would probably provide the  

m a t e r i a l  f o r  a  demonsuration p r o j e c t .  

A f u r t h e r  input  is some s p e c i f i c  recommendations f o r  t r a i n i n g  

ch i ld  pedes t r i ans  which were made i n  a  recen t  NHTSA sponsored study 

of pedes t r i an  s a f e t y  (Reference 4-3).  Not s u r p r i s i n g l y ,  they found 

t h a t  acc iden ts  t o  young ch i ld ren  were f requent ly  r e l a t e d  t o  da r t i ng  

out i n t o  the  road and dashing ac ros s  i n t e r s e c t i o n s ;  they suggested 

t h a t  pre-school ch i ld r en  should be taught how t o  play s o  t h a t  they 

a r e  l e s s  l i k e l y  t o  do t h i s ,  and t h a t  school-age ch i ld r en  should be 

taught t o  plan t h e i r  r ou t e s  i n  busy  a r e a s  more c a r e f u l l y  t o  minimize 

hazard. 

Our  recommendation i s  t h a t ,  given the necessary improvement 

i n  the  s t a t e  of the  a r t  of i n s t r u c t i o n ,  a  demonstration p ro j ec t  

should be implemented i n  a  small  number of nursery and elementary 

schools  (perhaps t h r ee  of each ) .  They would be s e l e c t e d  from a r e a s  

w i t h  a  s i g n i f i c a n t  amount of c h i l d  pedes t r i an  and b icyc le  a c t i v i t y  

i n  the s t r e e t s .  The primary p ro j ec t  a c t i v i t y  would be a  one o r  two .................... 
* 

Presen t ly  Coordinator of Pedes t r i an  Sa fe ty ,  Maryland S t a t e  
Department of Education. 



day workshop f o r  t he  t e a c h e r s  i n  t he se  s ahoo l s ,  t o  provide them 

w i t h  t h e  updated content  and l e a r n i n g  a c t i v i t i e s .  Live o r  video- 

taped l abo ra to ry  s e s s i o n s  w i t h  ch i l d r en  i n  r e a l  on - s t r e e t  s i t u a t i o n s  

would be p a r t i c u l a r l y  u s e f u l  f o r  t h i s .  Nursery t e ache r s  a r e  gener-  

a l l y  not t r a i n e d  t e a c h e r s ,  and would r e q u i r e  more ex t ens ive  workshop 

than t he  elementary t e ache r s .  

The e f f e c t i v e n e s s  of teaching fo l lowing t he se  workshops can 

b e s t  be eva lua ted  by sy s t ema t i c  obse rva t ion  of t h e  unsupervised 

behavior  of t h e  c h i l d r e n  before  and a f t e r  undergoing i n s t r u c t i o n .  

Sandels  (Reference 4-2) used techniques  of t h i s  k i nd ;  i t  would be 

pos s ib l e  f o r  example, t o  measure t h e  number of impulsive and poten- 

t i a l l y  dangerous a c t s  observed i n  a  group of c h i l d r e n  over time. 

The main d i f f i c u l t y  is p o s i t i v e  i d e n t i f i c a t i o n  of t he  group being 

s t u d i e d ,  but t h e r e  a r e  a  number of s o l u t i o n s  t o  t h i s :  schoo ls  can 

be chosen i n  i s o l a t e d  neighborhoods; schoo ls  w i t h  uniforms (such a s  

c e r t a i n  p a r o c h i a l  schoo ls )  could be s e l e c t e d ;  o r  t he  ch i l d r en  could 

be g iven  a d i s t i n c t i v e  armband o r  badge t o  wear ( o s t ens ib ly  f o r  some 

o t h e r  purpose) .  Observat ions should be repea ted  a t  s e v e r a l  i n t e r v a l s  

a f t e r  t h e  i n s t r u c t i o n  is g iven ,  and the  e f f e c t s  of r epea t i ng  t h e  

i n s t r u c t i o n  could a l s o  be t e s t e d .  

F i n a l l y ,  t o  d isseminate  t he  f i n d i n g s  and promote wider adoption 

of t h e  i n s t r u c t i o n a l  a c t i v i t i e s ,  n a r r a t i v e  s t y l e  case - s tud ies  should 

be w r i t t e n  about t h e  exper imenta l  school  programs f o r  pub l i c a t i on  

i n  magazines and pamphlets.  

4 .3 Highway Safe ty  Propaganda Campaigns 

T h i s  s e c t i o n  is concerned w i t h  a t t emp t s  t o  use propaganda 

t echn iques  t o  change road u se r  behavior .  

4 . 3 . 1  Background 

U n t i l  t h e  e a r l y  6 0 1 s ,  the  e f f e c t i v e n e s s  of s a f e t y  propaganda 

went almost unquestioned. Then i n  1963, probably t h e  b igges t  s i n g l e  

i n v e s t o r  i n  s a f e t y  propaganda, t h e  Nat ional  Safe ty  Council ,  sponsored 



a review of the l i t e r a t u r e  and a national symposium under Harold A .  

Mendelsohn w i t h  the in tent  ion of applying modern communications 

theory t o  the sa fe ty  f i e l d  (Reference 4-4). T h i s  did much t o  expose 

the f u t i l i t y  of vague messages such a s  "drive ~ a f e P y ~ ~ .  
Since tha t  time, a number of attempts have been made (including 

one by Mendelsohn) t o  apply s c i e n t i f i c  pr inc ip les  t o  the t r a f f i c  

safety area ,  b u t  t h e i r  r e s u l t s  have been l e s s  than spectacular .  

Many "successful" campaigns have lacked adequate experimental cont ro ls ,  

or have made questionable general izat ions from laboratory s tudies .  

However, the authors of two comparatively recent reviews of these 

s tud ies ,  Haskins (1969, Reference 4-5) and Fleischer (1970, Reference 

4-6) concur tha t  there  seem t o  be some indicat ions tha t  propaganda 

is successful i n  changing behavior. 

Highway safety propaganda is  current ly under invest igat ion by 

an OECD group under Gerret t  Wilde, who recently characterized suc- 

cessfu l  e f f o r t s  a s  those which specify the undesirable behavior and 

an achievable a l t e r n a t i v e ,  the media, source c r e d i b i l i t y ,  t iming  and 

frequency, such tha t  the message is a s  immediate a s  possible (Ref- 

erence 4-7) .  Immediacy can be viewed not only i n  terms of closeness 

i n  time, b u t  a l s o  a s  closeness t o  a physical  loca t ion ,  or closeness 

i n  an a t t i t u d i n a l  sense t o  the message or communicator. Therefore, 

broadcast propaganda specifying the correc t  procedure f o r  negotiating 

a loca l  in tersec t ion  where many d r ive r s  make hazardous e r r o r s ,  f o r  

example, would have a good chance of success; and i n  f a c t  one of the 

more promising campaigns d i d  j u s t  t ha t  i n  Lexington--Fayette County, 

Kentucky (Reference 4-8). 

The consensus of the recent l i t e r a t u r e  is tha t  more s tudies  of 

e f fec t iveness  should be made, using adequate controls  and pre- test  
post- test  designs. 

4 .3 .2  Recommendations fo r  Implementing Countermeasures 

One countermeasure group was iden t i f i ed  f o r  the propaganda 
a r e a :  i t  is  "G" i n  Figure 4-1, which suggests a comprehensive e f f o r t  



r a the r  than focusing on s p e c i f i c  a c t i v i t i e s  such a s  manpower t r a in ing ,  

or the purchase of equipment. 

We envisage t h i s  recommendation being carr ied out a t  the loca l  

ra ther  than the s t a t e  or national l eve l ,  because i t  seems tha t  the 

most promising campaigns, and plans f o r  campaigns, are  community 

centered. The a c t i v i t y  we suggest is the s e t t i n g  up of machinery 

t o  coordinate a l l  persons, media and agencies which could usefully 

be involved i n  not one, b u t  a s e r i e s  o f ,  propaganda campaigns, i n  a 

number of communities which a re  s imi lar  b u t  i so la ted  from each other. 

T h i s  s t ra tegy amounts t o  an extension of the experimental model 

suggested by F le i scher ' s  s t u d y ;  he recommends the use of three such 

s i t e s ,  including one a s  a cont ro l ,  t o  examine i n  considerable de- 

t a i l  the cost e f fec t iveness  of a safety b e l t  campaign, We suggest 

t h a t  several  types of campaign, especia l ly  those attempting t o  e f f e c t  

(measurable) changes i n  behavior a t  s p e c i f i c  highway locat ions,  

should be implemented a t  i n t e r v a l s  over several  years.  Also, an 

important pr inc ip le  fo r  good communication is t o  use a s  many d i f -  

fe rent  media a s  possible ,  including informal communication, and t h i s  

r a i s e s  many in te res t ing  i ssues  of cost-effect iveness ,  To t r y  t o  

answer some of these,  the machinery and the resul t ing  extensiveness 

of the propaganda e f f o r t s  should be varied i n  i n t ens i ty  from s i t e  

t o  s i t e .  Campaigns w i t h  a s imi lar  content could then be r u n  s i m u l -  

taneously, and comparisons made, g i v i n g  due a t t en t ion  t o  differences 

i n  population and environmental cha rac te r i s t i c s  between the communities. 

I t  is e s s e n t i a l  t h a t  changes both i n  a t t i t u d e  and behavior a re  

measured. 

A de ta i led  descr ipt ion of an a l t e rna t ive  demonstration project  

i n  the propaganda area is included i n  the Road User Regulation sect ion 

of t h i s  Volume. 

4 .4  Driver Preparation Programs 

T h i s  sect ion contains three p a r t s :  f i r s t ,  a brief review of 

the very considerable d i f f i c u l t i e s  which have been experienced i n  the 



past  when implementing and evaluating improvements t o  d r ive r  educ- 

a t i o n ,  l icensing and improvement; second, a  descr ip t ion  of the com- 

prehensive, experimental d r ive r  preparation pro jec t  which we a re  

suggesting a s  a  SCOPE demonstration; and f i n a l l y  a  br ief  discussion 

of s t ra tegy f o r  those who a re  forced by circumstances t o  make urgent 

appra isa ls  of programs which c h a r a c t e r i s t i c a l l y  require  r a the r  long- 

term evaluat ion.  

A keynote f o r  t h i s  sec t ion  is t o  be found i n  B . J .  Campbell's 

commentary on the well known Goldstein-McGuire debate i n  1969 (Ref- 

erence 4-9):  

"In a reas  such a s  d r ive r  l icens ing ,  d r ive r  improve- 
ment, and d r ive r  education the f i e l d  has too long 
been content w i t h  programs whose ef fec t iveness  is 
being questioned more and more s t r i n g e n t l y .  Stern 
quest ions should be ra ised  t o  s t imulate  an urgent 
search f o r  program var i a t ions  tha t  can produce de- 
t ec tab le  benef i t s .  " 

4.4.1 Background 

We present f i rs t  a  review of the  d i f f i c u l t i e s  involved i n  i m -  

plementing and evaluat ing road user preparation system improvements. 

4.4.1.1 Background i n  Driver Education A c t i v i t i e s  

Driver education continues t o  a t t r a c t  a  good deal  of contro- 

versy. I t  made educational h is tory  i n  the nineteen f i f t i e s  and 

s i x t i e s  w i t h  i t s  extraordinary r a t e  of d i f fus ion  t o  the  na t ion ' s  

h i g h  schools. In the National Highway Safety Program Standards, i t  

is e x p l i c i t l y  required a s  an of fer ing  f o r  a l l  youth of l icens ing  

age. A considerable amount of 402 f u n d i n g  continues t o  a s s i s t  the 

s t a t e s  t o  work towards t h i s  standard.  By and l a rge ,  the growth of 

dr iver  education has been supported by s t a t e  Departments of Education, 

even though i ts  i n e r t i a  can no longer be maintained w i t h  the s u b -  

s t a n t i a l  claims of accident reduction found i n  ea r ly  d r ive r  educ- 

a t ion  s tud ies .  

Having f a i l e d  e i t h e r  t o  prove or t o  disprove the bas ic  worth of 

d r ive r  education a t  the end of the nineteen s i x t i e s ,  i ts proponents 



and c r i t i c s  turned more t o  consider how t o  improve the qual i ty  of a  

school of fer ing  which, despi te  the controversy, seems t o  have estab- 

ls ihed i t s e l f .  T h i s  was a  healthy development, because i t  encouraged 

ce r t a in  curriculum s p e c i a l i s t s  t o  look beyond s i m p l i s t i c  assumptions 

about the re la t ionship  between the number of accidents a  dr iver  has, 

and how good a  t r a f f i c  c i t i z e n  he is. Instead, these s p e c i a l i s t s  

began t o  examine the nature of the driving task w i t h  the intent ion of 

ident i fy ing  those behaviors which are  c r i t i c a l l y  important. T h i s  

approach coincided w i t h  a  general  trend i n  education towards more 

s p e c i f i c  de f in i t ion  of ins t ruc t iona l  objec t ives ,  and together they 

gave r i s e  t o  considerable curriculum renewal which is s t i l l  i n  pro- 

gress .  The f i rs t  major attempt t o  consolidate t h i s  process na t ional ly ,  

was sponsored by the Automotive Safety Foundation, who assembled a  

team of dr iver  educators,  headed by Richard W .  Bishop i n  order t o  

produce a  "resource curriculum" (Reference 4-10), 

Meanwhile, the National Highway T r a f f i c  Safety Administration 

had ( i n  addi t ion t o  i t s  support of s t a t e  and loca l  programs) awarded 

four  concurrent "403" cont rac ts  t o  research organizations t o  draw 

up plans f o r  evaluating d r ive r  education and t r a in ing .  Their recom- 

mendations were integrated i n t o  a  long and short  term evaluation plan 

by Harry H. Harman i n  a  f i f t h  contract  (Reference 4-11). The key 

recommendation of these s tud ies  was f o r  a  dr iver  education task 

analys is  pro jec t  which would ident i fy  i n  considerable d e t a i l  the 

behaviors which a re  e s s e n t i a l  t o  dr iving,  t o  assess  t h e i r  r e l a t i v e  

c r i t i c a l i t y ,  and t o  t r a n s l a t e  them i n t o  ins t ruc t iona l  object ives .  

The plans a l s o  ca l led  f o r  considerable research the rea f t e r  t o  develop 

instruments which ( a )  could determine whether dr iver  education courses 

f u l f i l l e d  these object ives  by examining the proficiency of individual 

s tudents ,  and ( b )  could ' l i n k  those measures of proficiency w i t h  r e a l  
world performance, including accident and v io la t ion  involvement. 

T h i s  work is s t i l l  i n  progress a t  t h i s  time; therefore the issue of 

whether dr iver  education is e f fec t ive  remains unanswered. In f a c t ,  



the task analys is  (Reference 4-12), ce r t a in  other  NHTSA con t rac t s ,  

and the curriculum reviva l  process i n  general  a re  meanwhile beginning 

t o  influence the pa t t e rn  of dr iver  education i n  t h i s  country enough 

t h a t  we may never know whether i t  was a s  ine f fec t ive  (or  a s  harmful) 

a s  some of i t s  most vociferous c r i t i c s  suggested i t  was i n  the mid- 

s i x t i e s .  

B u t  we should not conclude from a l l  of t h i s  t ha t  we can conduct 

experiments t o  compare various ways of improving programs without 

being pressured t o  prove t h a t  i t  is worth continuing d r ive r  education 

a t  a l l .  A t  the time of w r i t i n g ,  p r i o r i t i e s  i n  the f u n d i n g  of a l l  

types of educational programs a re  being reassessed . in  many p a r t s  of 

the country. Driver education i s  under renewed a t tach  i n  some a reas ,  

along w i t h  a t h l e t i c s  and other  "non-3R" a c t i v i t i e s .  T h u s ,  many 

school d i s t r i c t s  cannot a f ford  t o  wait u n t i l  the f i n a l  evidence on 

the ef fec t iveness  of d r ive r  education is i n ;  they need t o  be able  

t o  apply b e t t e r  measurement t o  t h e i r  ex i s t ing  programs, and t o  be 

able  if possible  t o  quote successful  demonstration programs, 

To-date, very l i t t l e  attempt has been made t o  evaluate  the 

impact of the considerable investments made t o  improve s t a t e  and 

loca l  programs, For example, up t o  September 30, 1970, $12,172,000 

of f ede ra l  "402" f u n d s  were spent on the acqu i s i t ion  of driving * 
ranges, simulators and ins t ruc t iona l  media. While admittedly t h i s  

sum i s  not surpr is ing  i n  view of the f a c t  t h a t  such procurements 

a re  s p e c i f i c a l l y  recommended i n  the Standard, some educators have 

understandably become a l i t t l e  cautious i n  t h e i r  support f o r  a  pro- 

gram which has become associated w i t h  l a rge  amounts of spec ia l  

funding. 

T h u s  we a re  faced on one hand w i t h  the f a c t  tha t  adequate eval-  

uation of d r ive r  education requi res  b e t t e r  long term experimentation 

than has been achieved to-date,  and on the other  w i t h  the need t o  

a s s i s t  d r ive r  educators who, because of the complexity of measure- .................... 
* 

T h i s  amount was derived from our survey of 402 programs. 
See Appendix A of Volume 2 f o r  d e t a i l s  of the 402 project  
f i l e .  



ment techniques, a re  discouraged from doing any systematic evaluation 

a t  a l l .  

4.4.1.2 Background i n  Driver Improvement Ac t iv i t i e s  

The Driver Education and the Driver Licensing Standards require 

dr iver  improvement programs for  the general public and f o r  problem 

dr ive r s ,  respect ively.  

The fac t  tha t  over a mill ion dr ivers  have undergone the National 

Safety Council 's Defensive D r i v i n g  Course (DDC) - many of them without 

being asked t o  do so by t h e i r  employers - i l l u s t r a t e s  the need f o r  

programs for  the general public,  The accident and v io la t ion  reduction 

of the DDC courses, l i k e  dr iver  education, is s t i l l  an open question 

(see Heimstra, Reference 4-13, and O'Day, Reference 4-14). 

Driver improvement programs f o r  problem (or "negligent ' I )  dr ivers  
have been more extensively studied. In a 1969 review of the s t a t e  

of the a r t  of dr iver  improvement research (Reference 4-15), Noel 

Kaestner iden t i f i ed  a number of t rends;  namely tha t  

( a )  There had been l i t t l e  attempt t o  apply the science 
of behavior modification t o  dr iver  improvement; 

( b )  while a l t e rna t ive  forms of dr iver  improvement 
treatment were being t r i e d ,  v i r t au l ly  no attempt 
had been made t o  assign dr ivers  t o  them on the 
bas is  of some diagnosis of t h e i r  individual 
problems ; 

( c )  research had been unable t o  i so la te  benefi ts  
a t t r ibu tab le  t o  s p e c i f i c  components of t r e a t -  
ment procedures ; and 

(d)  the emphasis i n  treatment and i n  evaluation had 
been on v io la t ion ,  ra ther  than accident reduction. 

Three years l a t e r ,  a l l  four of these problems are  s t i l l  w i t h  u s  t o  a 

large degree. B u t  administrative decisions must  be made, and we need 
information on the best programs we know how t o  do now. How much 

experimentation does i t  take t o  get de f in i t ive  answers? T h i s  is 

well exemplified by a recent California dr iver  improvement s t u d y .  



Marsh (Reference 4-16) looks a t  nine a l t e rna t ive  treatments,  including 

one control ,  one warning l e t t e r ,  f ive  group treatments and two i n d i -  

vidual hearing treatments. The driving records (accidents and vio- - 
l a t i o n s )  of 15,290 subjec ts  during the year following treatment were 

analyzed. After some adjustments ( u s i n g  analysis  of covariance) for  

possible biases a t t r i b u t a b l e  t o  f ac to r s  such a s  the age, sex,  and 

previous convictions of subjec ts ,  Marsh claimed t h a t  cer ta in  t r e a t -  

ments (notably a "group educational meeting") could prevent a small 

b u t  s ign i f i can t  number of co l l i s ions .  Further,  he demonstrated on 

the basis  of h i s  conclusions tha t  the more successful treatments could 

save more do l l a r s  than i t  would cost t o  implement them throughout the 

s t a t e .  In f a c t ,  a s  Marsh admits, the evidence of a s igni f icant  re- 

duction i n  accidents is f a r  from conclusive. Yet note tha t  t o  pro- 

vide the Director of the Cal i fornia  D . M . V .  w i t h  even tenuous evidence 

of the effect iveness  of one facet  of h i s  operation, i t  required a 

very careful ly  designed research program. What is more, i f  you are  

i n  the posi t ion tha t  an important decision must be made regarding the 

adoption of a program, and the amount of accident reduction a t t r i b -  

utable t o  tha t  program is very marginal (as  is  almost always the case 

w i t h  "driver" countermeasures), then very large samples of people are  

required i f  you are  t o  place any confidence i n  the r e s u l t s ,  

Note a l s o  tha t  t h i s  complex s t u d y  leaves many questions unans- 

wered. For example : 

- should we attempt t o  evaluate i n  the same way other 
possible treatments (perceptual t r a in ing ,  other types 
of individual therapy, t ra in ing  or control  of vehicles 
under emergency s i t u a t i o n s ,  e t c . ? )  

- can we devise a way of diagnosing a d r i v e r ' s  problem 
and assigning h i m  t o  the most appropriate treatment 
we have avai lable  ( ra ther  than randomly assigning a l l  
of the dr ivers  t o  d i f f e r e n t  treatments) 

- i f  the group education meeting was successful ,  would 
individualized ins t ruc t ion  (computer aided ins t ruc t ion ,  
teaching machines, e t c .  ) do a b e t t e r  job? 



That these questions are  not answered is not a  c r i t i c i sm of Marsh's 

study. The point we would make is  tha t  given the immature s t a t e  of 

the a r t  of dr iver  improvement, questions such as  the above are  very 

reasonable fo r  those who a l loca te  f u n d s  t o  ask. Put another way, 

can we afford t o  t e s t  the e f fec t iveness  on accident reduction ( u s i n g  

of necessity large and complex s tud ies )  each of a  whole range of 

very plausible  dr iver  improvement treatments and s t r a t eg ies?  We 

t h i n k  probably not u n t i l  we have examined a  number of the a l t e rna t ives  

on other c r i t e r i a  of e f fec t iveness ,  such as  amount, re tent ion ,  and 

t r ans fe r  t o  on-street  performance of what is learned i n  a  dr iver  

improvement program. 

The current NHTSA driver  performance research program, notably 

the DETRI (American University) project  t o  improve the driving of 

Coastguard r e c r u i t s  during t h e i r  basic  t ra in ing  a t  Cape May, New 

Jersey is  addressing some of the more basic  i ssues  of content and 

methods . 

4,4.1.3 Background t o  Driver License Examining 

The emphasis of the Highway Safety Program Standard for  Driver 

Licensing is uniformity i n  the procedures which insure tha t  "only 

persons physically and mentally qua l i f i ed  w i l l  be l icensed t o  oper- 

a t e  a  motor vehicle".  Accordingly, a  contract  was l e t  t o  Spindletop 

Research i n  1967 t o  review s t a t e  prac t ices  and t o  recommend a  s e t  

of l icensing standards which could be adopted nationally (Reference 

4-17). Their conclusions were, however, tha t  a  s e t  of uniform 

national standards f o r  "screening out the physically and mentally 

unqualified" would not be i n  the best i n t e r e s t s  of improving t r a f f i c  

sa fe ty .  

In 1963, Leon Goldstein, i n  a  paper t o  the National Safety 

Congress (Reference 4-18), had presented a  powerful argument tha t  

i t  was inappropriate t o  operate dr iver  l icensing a f t e r  the number of 

a  personnel se lec t ion  process. The argument w i l l  not be reproduced 

here,  b u t  i t  led Miller and Dimling t o  s t a t e  i n  the Spindletop report  

(Reference 4-19) tha t  : 



"As a r e s u l t  of the above considerations"--(their  
review of Goldstein 's  argument and support of i t  
from B . J .  Campbell, M ,  Blumenthal, D.  McCracken 
and others)--"we mus t  conclude tha t  the dr iver  l i c -  
ensing process is,  and l ike ly  w i l l  never be, an 
e f f i c i e n t  screening process." 

Instead of national standards,  they recommended a  program of research 

which would provide the bas is  fo r  an a l t e rna t ive  approach t o  l icen-  

s i n g ,  namely one i n  which the objective was (Reference 4-20) : 

" . . .not  merely t o  screen appl icants ,  b u t  t o  diagnose 
weakness and provide ass is tance ,  counsel, or infor -  
mation a s  needed." 

Their suggestions emphasize the development of diagnost ic  devices 

and remedial procedures based on a  b e t t e r  knowledge of the driving 

task .  

Meanwhile, i n  another NHSB project  (Reference 4-21), the I n s t i -  

t u t e  f o r  Educational Development had been examining the e n t i r e  dr iver  

l icensing function i n  order t o  

".. .develop plans fo r  evaluating the ef fec t iveness  
of dr iver  l icensing programs, and study sources of 
multi-disciplinary ass is tance  t o  dr iver  l icense  
adminis trat ion,  " 

They concluded tha t  (Reference 4-22) : 

"Current knowledge about dr iver  proficiency and ways 
of influencing and cont ro l l ing  dr iver  behavior is  an 
inadequate foundation t o  use f o r  evaluating dr iver-  
l icensing programs. Nor w i l l  the task of improving 
s o c i e t y ' s  control  of driving behavior be achieved 
merely by f i n d i n g  and applying "'standards": Instead 
the task is one of changing the behavior of mil l ions 
of people. Doing so is a  development problem--one 
of es tabl i sh ing  conditions under which change w i l l  
occur. " 

They therefore concluded tha t  "the way t o  indicate  the needed devel- 

opment i s  t o  intervene a t  the management l e v e l , "  and proposed a  

complex management t o o l ,  ("Planning Feedback Change") s imi lar  t o  a  

PPB system, and l i k e  Spindletop, a  long term program of research and 



development, The IED s t u d y  group's d e f i n i t i o n  of l icensing goals 

a re  broader than Spindletops ' ,  b u t  they agreed generally about the 

ro le  of screening. 

Most of the recent countermeasure e f f o r t  a t  the s t a t e  leve l  i n  

the area of dr iver  examining has been towards improvement personnel 

had increased only marginally i n  a  period during which the driving 

population has doubled. Hence evaluation of dr iver  l icensing tends 

t o  be viewed i n  terms of i ts  e f f i c i ency  (time taken t o  complete t e s t ,  

delay,  acceptabi l i ty  of t e s t ing  devices, e t c , )  ra ther  than i t s  

effect iveness .  

Altogether, dr iver  l icense examining is  i n  a  somewhat s imilar  

posi t ion t o  dr iver  education and dr iver  improvement. A s  a  matter of 

some urgency, i t  is seeking improve "content" and methods, and once 

again the DOT dr iver  performance research program is attempting t o  

provide them from some f a i r l y  basic research. 

For example, Project  DRIVER (Oklahoma, Reference 4-23) and 

Project  METER (State of Washington, Reference 4-24) have evaluated 

several  automated t e s t ing  devices f o r  t h e i r  a b i l i t y  t o  increase 

dr iver  knowledge through immediate feedback t o  an applicant on h i s  

responses, t h e i r  a b i l i t y  t o  discriminate between d r ive r s  w i t h  good 

and poor records,  and t h e i r  e f f i c i ency .  A t  t h i s  time, the Highway 

Safety Research I n s t i t u t e  is  constructing a  bank of 2500 items fo r  

knowledge t e s t s  f o r  various c lasses  of motor vehicle operators 

(Reference 4-25); and Michigan Sta te  University is developing a  re-  

search too l  i n  the area on on-street  performance (Reference 4-26). 

To da te ,  dr iver  l icensing has generally had t o  accept t e s t s  

which a re  not too d i f f i c u l t  fo r  the majority of dr ivers  to  pass. 

T h i s  i s  because under the present screening system, f a i l u r e  of a  

t e s t  means l icense denia l ,  and i t  is simply not f eas ib le  t o  deny 

large numbers of people d r i v e r ' s  l icenses .  We have not yet had 

the opportunity t o  evaluate the adoption of a  more thorough l icense 

examination, which could well be to le ra ted  i f  f a i l u r e  meant a  reason- 

able delay fo r  remedial assis tance ra ther  than being refused a  l icense .  



4.4.1.4 The Evaluation Problem i n  Driver Preparation Programs 

In Volumes I and 2 ,  we conceptualized the t r a f f i c  safe ty  system 

i n  a  causal chain fashion. Simply s t a t e d ,  t h i s  recognizes tha t  

countermeasure programs change i n  small amounts the c h a r a c t e r i s t i c s  

of people, vehicles  and roads; tha t  many of these changes contr ibute  

jo in t ly  t o  the performance of individual  people, vehicles  and roads; 

and t h a t  these performances combine t o  generate the events we a re  

ult imately in te res ted  i n  - accidents ,  v io la t ions ,  and c o n f l i c t s ,  a s  

well a s  normal t r a f f i c  flow. 

The c l a s s i c a l  problem i n  countermeasure evaluat ion is  tha t  we 

have tended t o  do one of two th ings :  

Ei ther  a )  we i n t e r p r e t  reductions i n  the number of accidents  
and v io la t ions  a s  evidence t h a t  the p a r t i c u l a r  
countermeasure we a re  in te res ted  i n  was successfu l ;  

or b )  we evaluate  the change brought about by the  
countermeasure f a i r l y  closely (such a s  proving 
tha t  d r ive r  education s tudents  acquired a  la rge  
amount of dr iving knowledge), and conclude from 
t h i s  t h a t  fewer accidents  and v io la t ions  w i l l  
follow. 

Idea l ly ,  we should l i k e  t o  be able  t o  measure a l l  programs i n  terms 

of accident and v io la t ion  reduction, b u t  we know t h a t  t h i s  i s  rare ly  

possible  because: ( a )  these a re  r a re  events ,  and even i f  we had 

avai lab le  enough years t o  co l l ec t  a  s ign i f i can t  amount of data on 

them, there  would l i k e l y  be some uncontrollable biases  concerning 

which accidents  and v io la t ions  were reported;  ( b )  i t  is unreasonable 

t o  expect any one d r ive r  countermeasure t o  e f f e c t  a  dramatic change 

i n  accident and v io la t ion  behavior; and therefore  ( c )  we can ra re ly  

be sure tha t  any reduction tha t  does occur is not a t t r i b u t a b l e  t o  

some other  f a c t o r .  

What other f ac to r  should we consider i n  the measurement of 

dr iver  preparat ion programs? In f a c t ,  there  a re  a  grea t  many which 

can be examined a t  any point along the "causal chain" from the 

countermeasure e f f o r t ,  through the  r e su l t an t  changes i n  dr iver  char- 



a c t e r i s t i c s  and dr iver  performance, t o  the ultimate events.  Taking 

them i n  tha t  order,  we can iden t i fy  three main categories of eval-  

uat ion:  

1. Program evaluat ion:  the d i rec t  evaluation of the 
countermeasure e f f o r t  i t s e l f ;  includes the biographical 
posture of both the p rac t i t ione r s  and the dr ivers  
i n  the program, a s  well a s  a wide range of measures 
of the immediate impact and eff ic iency of the program. 

2 .  Evaluation of individual proficiency against  defined 
object ives  (including ins t ruc t ional  ob jec t ives ) ;  t h i s  
includes most of the classroom, s k i l l  and road-test 
type of evaluat ion;  i t  spans the broad "middle ground" 
between countermeasure and ult imate event (hence often 
ca l led  "intermediate" evaluation, b u t  note tha t  i n  
common usage, the measurement of a l l  r e a l  world events 
except accidents and v io la t ions  is a l s o  c l a s s i f i e d  a s  
"intermediate". * 

3 .  Evaluation of individual "real  world" performance 
through unobtrusive, d i r ec t  observation of on-street 
behavior (e .g . ,  u s i n g  TV monitors, survei l lance from 
following vehicle,  e t c . )  and the judicious use of 
accident and v io la t ion  records;  t h i s  category i s  
concerned only w i t h  the ult imate events,  

The re la t ionship  between these categories and the "causal chain" is  

snown i n  Figure 4-3. 

Table 4-1 is  a p a r t i a l  l i s t  of the numerous relevant fac tors  

which we could t r y  t o  measure i n  a dr iver  preparation program i n  the 

three  categories .  Most a re  "dependent var iables"  ( f ac to r s  apparently 

a f fec ted  by programs), b u t  some are  "independent var iables"  ( f ac to r s  

manipulated experimentally t o  determine t h e i r  apparent influence on 

programs.) 

However, we do not yet have instruments capable of measuring 

a l l  of these fac tors .  A deta i led  appraisal  of a l l  the instruments 

tha t  a re  avai lable  is beyond the scope of t h i s  repor t ,  b u t  an over- 
view is i n  order.  I t  is  possible w i t h  current methodology t o  mea- 

* 
There i s  a s t a t i s t i c a l  reason for  t h i s :  i t  is the - f r e -  

quency of ce r t a in  r e a l  world events - i . e . ,  a dr iver  
typica l ly  has many c o n f l i c t s  and near misses before one 
leads t o  an accident.  





Table 4-1 

Factors Relevant t o  the Evaluation 
of Driver Preparation Programs 

Biographical f a c t o r s  

TYPE OF FACTOR 

Motor vehicle r e l a t ed  
f a c t o r s  

EXAMPLES OF FACTORS 

1 Psychological f a c t o r s  

P rac t i t ione r  ( i . e . ,  
teacher ,  examiner, dr iver  
ana lys t ,  e t c .  ) f ac to r s  

P r a c t i t i o n e r ' s  i n t e r -  
ac t ion  w i t h  a  dr iver  

P r a c t i t i o n e r ' s  i n t e r -  I . , * 
d 
5 

4 
3 

1 uation of program 
rl 

act ion  w i t h  o thers  i n  
d i f f e r e n t ,  b u t  r e l a t e d ,  
job r o l e s  

I3 

k 

1 P r ac t i t ione r '  s subject ive 
evaluation of program 

P r a c t i t i o n e r ' s  i n t e r -  
ac t ion  w i t h  management 

Age, sex, socio-economic l eve l ,  
grade point average, education 

, l eve l ,  previous driving knowledge. 

tQ 
0 

2 I 
1 Driver ' s  subject ive eval- 

Access t o ,  and ownership o f ,  
vehicles  of d i f f e r e n t  age, value, 
type and condit ion;  number of 
miles driven under d i f f e ren t  
road, l i g h t  and weather conditions.  

Previous motivation and a t t i t u d e  
towards a wide range of r e l a t ed  
objec ts ,  including dr iving;  
psychophysical f a c t o r s  (e.g: ,  
various types of react ion t ime);  
personal i ty  type. 

Years of experience, qual i f  i- 
cat ions,  age, sex,  i n t e r e s t ,  view 
of own ro le .  

P r a c t i t i o n e r ' s  view or  r a t ing  of 
the d r ive r s  he is dealing w i t h ,  
and vice versa.  

Amount of agreement w i t h  the 
views and methods of o thers  
doing the same job. 

Degree of communication, cooper- 
a t iveness ,  and response t o  needs, 
a s  seen from both the p rac t i t ione r  
and the management viewpoint. 

Acceptabi l i ty ,  f a i rness ,  enjoy- 
ment, f e l t  responsiveness t o  
needs, informativeness. 

What objec t ives  he t h i n k s  a re  
successful ly  f u l f i l l e d ;  problems 
of program and t h e i r  opinion of 
the so lu t ions ;  f a i rness  and re? 
sponsiveness t o  d r ive r s .  



Table 4-1 continued 

Actual content of program 

TYPE OF FACTOR 

Qual i ty  of ac tua l  content of 
program 

EXAMPLES OF FACTORS 

Efficiency of program. 

Objectives;  curriculum, t r e a t -  
ment or t e s t  content;  methods, 

I equipment and f a c i l i t i e s ,  

Previous research findings on/or 
expert  r a t i n g s  of cur r icu la ,  
treatments,  methods, equipment, 
and t e s t s  ( including a b i l i t y  of 
t e s t s  t o  discriminate between 
des i rable  and undesirable dr iving 
behavior).  

Number of d r ive r s  processed i n  
given amounts of time and w i t h  
given numbers of p r a c t i t i o n e r s ,  
delay times (especial ly  i n  l i c -  
ense examining), number of drivers 
who seek help outs ide of o f f i c i a l  
improvement a c t i v i t i e s  when t o l d  
they have ce r t a in  dr iving d i f f i -  
c u l t i e s .  I 

"Enabling" prof i c i enc ies  

Cost of program 

Driving task proficiency 

Cost both of regular  funct ions,  
and of per iodic  improvements, 
such a s  those suggested i n  t h i s  
study. 

Driving knowledge, a t t i t u d e  t o  
dr iv ing ,  simple and complex 
psychomotor s k i l l s ,  

Perception; predic t ion  and 
decision-making (judgement); 
vehicle control  (basic ,  and i n  
t r a f f i c ) ;  communication t o  other  
road users  - a l l  under t e s t  con- 
d i t i o n s .  



Table 4-1 continued 

i 

TYPE OF FACTOR 

Type of driving performed 
i n  r e a l  world 

Frequent r e a l  world events 

Infrequent r e a l  world events 

4 a, 
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EXAMPLES OF FACTORS 

Demonstrated a b i l i t y  t o  make 
mature decisions about driving, 
especial ly  the avoidance of 
ce r t a in  types of exposure (e . g . ,  
driving while intoxicated or 
over t i r ed ) .  

Incidence of unsafe or i l l e g a l  
a c t s ,  including conf l i c t s  and 
congestion, a t t r i b u t a b l e  t o  
dr iver  ; frequency of adequate 
responses t o  communications from 
other road users  and t r a f f i c  
control  devices;  frequency of 
adequate communication t o  other 
road users .  

Number, type and sever i ty  of 
convictions and accidents.  



sure most of the f ac to r s  l i s t e d  under the f i r s t  category (program 

evalua t ion) ,  although very few of them are  i n  f a c t  considered i n  

most s tud ies ,  The same cannot be s a i d ,  however, fbr the second and 

t h i r d  categories .  In the second ("proficiency") category, there  

have been many attempts t o  measure the t r a d i t i o n a l  "enabling pro- 

f i c i enc ies"  of driving knowledge, a t t i t u d e  and psychomotor s k i l l s .  

In addi t ion ,  there  a re  a  var iety of methods of evaluating judgement 

and vehicle control  on-street  u s i n g  an examiner whose presence is,  

of course, completely obvious t o  the d r ive r .  Very few instruments 

except c e r t a i n  perceptual t e s t s ,  instrumented vehicles ,  and a  very 

few simulators,  have attempted an object ive appra isa l  of driving 

task and sub-task proficiency.  The t h i r d  (" rea l  world") category 

has even more methodological problems than the second; we have i n  

the past  been able t o  judge injudicious exposure and undesirable 

events bnly by analyzing accident and v io la t ion  da ta ,  and f o r  a  

de ta i l ed  discussion of the d i f f i c u l t i e s  w i t h  t h i s ,  the reader is  

re fe r red  t o  tha t  pa r t  of the Road User Regulation sec t ion  of t h i s  

volume which deals  w i t h  the evaluation of a  defensive dr iving course. 

Instruments f o r  observing the normal pa t t e rn  of ( frequent)  on-street  

events a re  more promising; by d e f i n i t i o n ,  d r ive r s  m u s t  not be aware 

t h a t  they a re  being observed, and t o  achieve t h i s ,  human or  e lec-  

t r o n i c  survei l lance i s  condcicted from s p e c i f i c  highway locat ions 

or from a  following vehic le ;  unfortunately i t  is almost impossible 

t o  ident i fy  and observe i n  t h i s  way a  s t a t i s t i c a l l y  adequate sample 

of d r ive r s  who have undergone a  high school aourse or a  dr iver  * 
improvement treatment.  

T h u s ,  while we may hope fo r  technological improvements i n  

measuring r e a l  world performance, the po ten t i a l ly  most powerful 

evaluation too l s  a re  not ,  fo r  the time being, t o  be found i n  the 

t h i r d  category. A t  the other end of the "causal chain", we can use 

modern survey research techniques t o  provide some very important 

information on the f ac to r s  l i s t e d  under "Program Evaluation" i n  .................... 
* 

I t  is poss ib le ,  of course, t o  unobtrusively measure r e a l  
world performance of known samples of c e r t a i n  groups of 
people, e .g .  t a x i  d r ive r s ,  or d r ive r s  of fleet-owned ca r s  
which have been inconspicuously instrumented. 



Table 4-1, b u t  we would s t i l l  not be evaluating ef fec t iveness  on 

c r i t e r i a  which have a  strong log ica l  connection w i t h  accident re -  

duction. The same can be sa id  f o r  ex i s t ing  techniques f o r  measuring 

knowledge, a . t t i tude  and s k i l l s .  Therefore, what we most need are  

some good measures of dr iving task and sub-task proficiency,  both 

f o r  evaluat ing programs, and f o r  the diagnost ic  t e s t i n g  of individual 

d r ive r s .  Unfortunately, we lack ce r t a in  basic  research too l s  i n  

t h i s  a rea ,  although some attempt is being made a t  the time of w r i t i n g  

t o  meet t h i s  need, notably the pro jec t  a t  Michigan S ta te  University 

(Reference 4-26), 

We have already noted t h a t  i n  d r iver  education, l icensing and 

improvement, even la rge  and ra the r  carefu l ly  designed experiments 

t o  evaluate  the ef fec t iveness  of small p a r t s  of the dr iver  prepara- 

t ion  system have produced inconclusive r e s u l t s .  The t r a d i t i o n a l  

reac t ion  t o  t h i s ,  depending upon your viewpoint, is  tha t  e i t h e r  the 

evaluat ion or  the programs should be improved. SCOPE is  intended t o  

do both, and i t  appears from our review of the background and the 

s t a t e  of evaluation of dr iver  preparation t h a t  we a re  r a the r  depenn 

dent on the success of current research e f f o r t s .  

4,4.2 SCOPE Demonstration Project  

T h i s  sec t ion  is a  descr ip t ion  of the pro jec t  we a re  recommending 

f o r  the SCOPE program. 

4.4.2.1 The Selected Demonstration Project  

What a l t e r n a t i v e s  a re  open u s  fo r  a  demonstration project?  

SCOPE pro jec t s  a re  intended t o  o f f e r  some evidence of e f fec t iveness  

of the "best we know" i n  countermeasure programs, not only t o  

persuade other  l o c a l i t i e s  t o  adopt s imi la r  p ro jec t s ,  b u t  t o  provide 

a  model approach f o r  implementing and evaluat ing a  wide range of 

p ro jec t s  i n  the same area of highway sa fe ty .  



When seeking t o  ident i fy  a su i t ab le  project  i n  d r iver  education, 

l icensing or improvement, we must  recognize t h a t  a whole s e r i e s  of 

s tudies  looking broadly a t  the evaluation of these programs have 

concluded i n  essence t h a t :  

- the s t a t e  of the a r t  of dr iver  education and l icensing 
improvement a s  countermeasures is  poor enough t o  re- 
quire  extensive revis ion .  

- a  meaningful evaluation of the same programs can only 
take place a f t e r  t h e i r  object ives  have been more 
c lear ly  defined (and i n  some cases changed) on the 
bas is  of key research. 

Now we could recommend a s  f i r s t  p r i o r i t y  a  whole s e r i e s  of long 

term pro jec t s  t o  demonstrate i n  an optimal fashion s ign i f i can t  i m -  

provements respect ively t o  dr iver  education, dr iver  l icensing and 

dr iver  improvement. Bu t  we f i n d  tha t  any worthwhile improvement 

t o  one of these has important implications f o r  the other two. Bet ter  

coordination of a l l  three is an e s s e n t i a l  by-product of the changes 

recommended by the major NHTSA cont rac ts  i n  t h i s  a rea ,  Therefore, we 

are  bound t o  conclude tha t  t o  best meet the objec t ives  of SCOPE, the 

dr iver  education and licensing/improvement functions (which together 

we have been ca l l ing  "driver preparation") should be included i n  the 

same demonstration p ro jec t .  In f a c t ,  the project  should s e t  out t o  

best  the notion tha t  i t  is  worth the ex t ra  e f f o r t  t o  implement the 

"best we knowf1 i n  both these functions,  r a the r  than i n  j u s t  one of 

them. 

The e f f o r t  required t o  do t h i s  is  defined by the three  p r i o r i t y  

"1" combinations i n  Figure 4-2.  The following matrix shows how these 

f i t  i n t o  four conditions which we suggest should be s e t  up i n  the 

demonstration p ro jec t :  



A descr ipt ion of each follows: 

Beginning dr ivers  
receive exis t ing  
dr iver  education 

Beginning dr ivers  
receive the "best 
we know" dr iver  
education 

The "best we know" dr iver  education program ( B t C t G )  

We an t i c ipa te  t h a t  the best avai lable  program w i l l  have been 

defined through a  project  t o  implement a  model dr iver  education 

curriculum; t h i s  is a  "403" program which is expected t o  commence 

during the 1971-72 school year,  and which w i l l  attempt t o  integrate  

in to  the curriculum the relevant f i n d i n g  of the current NHTSA dr iver  

performance research program. I t  w i l l  have avai lable  t o  i t  the 

HumRRO task analys is ,  ins t ruc t ional  object ives ,  and knowledge and 

road t e s t s ,  the HSRI  knowledge item bank, American I n s t i t u t e  for 

Research's spec i f ica t ions  of standards fo r  t ra in ing  devices (primarily 

simulators and ranges) ,  and the instruments and learning a c t i v i t i e s  

developed i n  the DETRI/U.S. Coastguard Project .  Additional i n p u t s  

A l l  d r ivers  subject 
t o  ex is t ing  l icen-  
sing/improvement 

No change 

Do: B t C t G  

t o  the design of the "best we know" program should be sought from 

A l l  d r ivers  subject 
t o  the "best we know" 
licensing/improvement 

Do: DtEtF- tG 

Do : B+C+D+E+FtG 

some of the s t a t e  leve l  curriculum development pro jec ts ,  such as  the * 
work of Warren Quensel i n  I l l i n o i s .  

We are  recommending tha t  t h i s  program w i l l  be accompanied by 

some a c t i v i t y  a t  the loca l  management l eve l  of both dr iver  education 

and licensing/improvement. The purpose of t h i s  is t o  famil iar ize 

licensing/improvement personnel w i t h  the changes being made t o  

dr iver  education, 

.................... 
* 

I l l i n o i s  S ta te  Department of Public Instruct ion 



' 1 ' 1 1 ~  " t ~ e s t  we know" licensiny/improvement program (D+E+F+G) 

Figure 4-4 diagrams the e n t i r e  experimental d r ive r  preparation 

program, b u t  the g rea te r  par t  of i t  concerns the suggested l icensing/  

improvement program. To achieve t h i s  program, we a re  again heavily 

dependent upon the outcome of the NHTSA dr iver  performance research 

program. O u t  of the same p ro jec t s  l i s t e d  i n  the previous sec t ion ,  

we can a n t i c i p a t e  a  var ie ty  of sources fo r  new knowledge and road 

t e s t s .  In addi t ion ,  an in tegra ted  v is ion  t e s t i n g  device is being 

developed by Systems Development Corporation, 

The emphasis w i l l  be s i g n i f i c a n t l y  more on diagnosis than 

ex i s t ing  l icense  examining. We a n t i c i p a t e  t h a t  the wr i t ten  portion 

of the standard examinations which a re  given t o  f irst  l icense  appl i -  

cants  and per iodic  re-examinees w i l l  be more than j u s t  knowledge 

t e s t s ;  they w i l l  c e r t a in ly  require  the dr iver  t o  in te rp re t  and re- 

spond t o  a  var ie ty  of t r a f f i c  s i t u a t i o n s  which a r e  described or 

shown t o  them w i t h  v i sua l  a ids .  In addi t ion ,  a  more extensive 

examination should be assembled of items and on var iables  known t o  

be of diagnost ic  value. T h i s  l a t t e r  t e s t  should be administered t o  

anyone scoring below pre-determined l eve l s  on the standard examin- 

a t i o n s  and t o  a l l  problem dr ive r s  who have been ca l led  i n  f o r  * 
administrat ive ac t ion .  (Under the experimental design, cont ro l  

groups of beginning and problem dr ive r s  and periodic  re-examinees 

w i l l  not be required t o  take t h i s ) .  The purpose of t h i s  w i l l  be t o  

r e f e r  i n i t i a l  appl icants  back t o  t h e i r  d r ive r  education teacher ,  or  

t o  home s t u d y ,  a s  appropriate ,  t o  work on spec i f ied  weaknesses. 

The periodic  re-examinee and the problem dr ive r  w i l l  be r e fe r red  t o  

the most appropriate  of a  number of a l t e r n a t i v e  treatments i n  the 

d r ive r  improvement program, normally t o  be completed on a  subsequent 

occasion. Hopefully, the NHTSA research w i l l  have spec i f ied  more 

closely what should be of fered ,  but they might well include:  

* 
i . e .  Problem dr ive r s  who have accumulated s u f f i c i e n t  vio- 
l a t i o n s  t o  warrent ac t ion  by the l icens ing  a u t h o r i t i e s ,  We 
a re  not including i n  t h i s  p ro jec t  ser ious  offenders who a re  
subject  t o  mandatory suspension or revocation, nor d r ive r s  
who a re  r e fe r red  through the courts  t o  dr iver  improvement 
a c t i v i t i e s ,  although the "diagnostic" process could be very 
appropriate ,  espec ia l ly  f o r  the l a t t e r .  



Activities of Control 0 
Decision polnts 

the driver groups for 
(random asslgn- 

preparation eveluation 
ment is for 

system purposes 
evaluation 
purposes only) 

F i g u r e  4-4: E x p e r i m e n t a l  d r i v e r  p r e p a r a t i o n  program 



(1) Individualized i n s t ~ u c t i o n ,  such a s  that  pro- 
vided by in terac t ive  computer programs ( l i t t l e  
progress a t  time of wri t ing)  

(2 )  Take home programmed ins t ruc t ional  materials 
( for  an excel lent  example, see Ontario 's  "Driving" 
(Reference 4-27) 

( 3 )  Group educational meeting (as  recommended i n  the 
California s t u d y ,  (Reference 4-16) 

( 4 )  Manipulative sk i l l /veh ic le  control and evasive 
maneuvers (work on t h i s  i n  the DETRI/Coastguard 
pro jec t ,  a t  UCLA, and a t  General Motors) 

( 5 )  Dynamic visual  t ra in ing  (see LaFond, Reference 4-28) 

(6)  Individual therapy (again, see Reference 4-16) 

Before each case is disposed, and the administrative decision taken * 
t o  issue a  l icense ,  a  r e s t r i c t e d  l icense ,  or a  denial ,  some attempt 

should be made t o  determine whether the dr iver  has been helped by 

the treatment. T h i s  w i l l  include fur ther  t e s t i n g ,  where appropriate.  

Final ly ,  a s  w i t h  the dr iver  education program, we suggest some 

management coordination a c t i v i t y ;  i n  t h i s  case i t  is  t o  famil iar ize 

loca l  dr iver  educators w i t h  the changes i n  the licensing/improvement 

program. 

The "best we know" driver  preparation program ( B t C t D t E t F - t G )  

T h i s  consis ts  of the two previous programs operated together,  

w i t h  some addi t ional  management coordination a c t i v i t y  which is made 

opportune through the simultaneous implementation of changes t o  

dr iver  education and licensing/improvement. 

We expect t o  gain a  considerable amount of valuable information 

i f  the changes a re  integrated i n  t h i s  manner. However, there is  

a  pr ice t o  be paid f o r  complexity. In general ,  the la rger  the num- 

ber of changes made and functions a f fec ted ,  the more d i f f i c u l t  i t  

is t o  prove the effect iveness  of any one part  of the e f f o r t .  While 

t h i s  d i f f i c u l t y  may be p a r t i a l l y  overcome w i t h  the design we are  
.................... 

* 
A r e s t r i c t e d  l icense i n  t h i s  context r e f e r s  t o  one imposing 
r e s t r i c t i o n s  on driving (e .g ,  t o  and from work only),  not 
medical r e s t r i c t i o n s .  



recommending f o r  the program, we have t o  accept t h a t  i t  simply 

is m t  possible  (even w i t h  much more s t r i c t l y  control led changes) 

t o  evaluate  programs f o r  influencing dr iving behavior i n  a  f u l l y  

" s c i e n t i f i c "  manner. 

T h i s  is not t o  say t h a t  we a re  unable t o  help those who m u s t  

make decis ions about improving highway safe ty  programs. The eval-  

uat ion approach we a re  suggesting f o r  the SCOPE projec t  is s imi lar  

t o  tha t  used i n  f i e l d s  other  than highway safe ty  fo r  p ro jec t s  aimed 

a t  changing human behavior. I t  requi res  two types of measures of 

success : 

(a)  something from the realm of "program evaluation" 
(see sec t ion  4.4.1.4) which w i l l  show whether a  
b e t t e r  process f o r  behavioral change has been 
created--in t h i s  case measures of the views of 
p r a t i t i o n e r s  and d r ive r s  concerning the useful-  
ness and responsiveness of the programs 

and (b)  a  judicious choice from the avai lab le  methods of 
appraising the behavioral change inse l f - - in  t h i s  
case dr iving task and sub-task proficiency measures. 

T h i s  i s  f a r  from being a  complete evaluat ion;  b u t  is is  simply too 

cost ly  t o  make completely thorough evaluat ions of the many subelements 

of a  complex program. The s t r a t egy  therefore i s  t o  look t o  the 

evaluat ion of t h i s  p ro jec t  fo r  indica t ions  of the most promising 

aspects  of the  prog\ram, and t o  inves t iga te  these f u r t h e r .  

4.4.2.2 The Select ion of S i t e s  and the Basic Demonstration Project 
Design 

We suggest t h a t  a l l  of the s i t e s  fo r  the demonstration program 

should be from the same s t a t e .  The requirements f o r  a  su i t ab le  s t a t e  

a re  t h a t :  

1. Driver education i s  offered i n  most high schools;  
no major (especia l ly  s ta tewide)  revis ions  should 
have been made t o  the curriculum d u r i n g  the previous 
three years .  



2 .  The s t a t e  should not ,  i t  a t  a l l  possible ,  be 
one which has a  lower l icensing age f o r  those who 
complete h i g h  school dr iver  education. 

3 .  The s t a t e  should have a  program for  the adminis- 
t r a t i v e  r e f e r r a l  t o  dr iver  improvement of dr ivers ,  
other than those who have committed ser ious offenses 
which carry mandatory suspension or revocation. 
The program should require a  personal appearance, 
and be reasonably uniform throughout the s t a t e .  

4 .  The s t a t e  should require personal appearances for  
l icense renewal and preferably for  re-examination. 

5. The s t a t e  should have a  good t r a f f i c  records system, 

Each s i t e  w i t h i n  the s t a t e  consis ts  of the "catchment area" from 

which a  s ingle  dr iver  l icensing s t a t i o n  draws a l l  of the dr ivers  i t  

deals  w i t h  - beginning and problem dr ivers  and periodic  re-examinees. 

The h i g h  schools involved i n  the project  w i l l  be those w i t h i n  each 

of these catchment areas .  

Driver l icensing s t a t i o n s  are  generally ins t a l l ed  on the bas is  

of population. T h u s  there may only be one i n  r u r a l  counties,  b u t  

several  i n  a  large c i t y .  We have t o  decide on the number and the 

cha rac te r i s t i c s  of s i t e s  needed for  the pro jec t .  

Now we w i s h  t o  compare s i tua t ions  i n  which: 

I .  Neither dr iver  education nor licensing/improve- 
ment i s  changed. 

11. Driver education is  change.d t o  "best we know" 

111. Driver licensing/improvement is  changed t o  the 
"best we know". 

IV. Both dr iver  education and licensing/improvement 
are  changed t o  the "best we knowf'. 

There are  two pr inc ipa l  methods open t o  u s  t o  make t h i s  comparison. 

One i s  t o  work towards I V  incrementally i n  a  s i t e  by changing dr iver  

education one year and licensing/improvement the next,  or vice versa. 

However, we consider i t  important tha t  each change has time t o  " s e t t l e  

down," and therefore together w i t h  an i n i t i a l  "no change" period, 



t h i s  would probably require  a  f i v e  t o  s i x  year p ro jec t .  The other  
method is p re fe rab le ;  i t  shortens the pro jec t  by u s i n g  more s i t e s .  
In t h i s  case, s i t u a t i o n s  11, I11 and IV are  s e t  up i n  three d i f fe ren t  

s i t e s  i n  the same year ,  a f t e r  an i n i t i a l  year i n  which the ex i s t ing  

s i t u a t i o n  ( I )  is  measured. We a re  i n  a  b e t t e r  pos i t ion  t o  compare 

these changes i f  they are  made i n  the same year ,  b u t  now we need t o  

be sure t h a t  the s i t e s  we have chosen a re  s u f f i c i e n t l y  s imi lar  t h a t  

the comparison i s  meaningful. To overcome t h i s ,  we need t o  match 

s i t e s  i n  f a c t o r s  which a re  known t o  be re l a t ed  t o  dr iving.  Above a l l ,  

t h i s  means examining the socio-economic character  of s i t e s ;  t h i s  has 

much t o  do w i t h  exposure f a c t o r s  ( the  number of miles driven under 

d i f f e ren t  circumstances). 

The process of matching s i t e s  can become ra the r  complex; fo r  

example, a  survey of d r ive r s  could be taken i n  a  la rge  number of 

po ten t i a l  s i t e s  t o  determine t h e i r  comparability on average exposure, 

age and income d i s t r i b u t i o n ,  t ranspor ta t ion  needs, and other f ac to r s .  

However, i t  is probably s u f f i c i e n t  i n  a  demonstration program t o  

s e l e c t  s i t e s  a  p r i o r i  from among communities w i t h  general  socio-econ- 

onic c h a r a c t e r i s t i c s  i n  common. Social  geographers have for  many 

years made c l a s s i f i c a t i o n s  of t h i s  k i n d  u s i n g  ava i lab le  population 

and economic census data .  

I t  would seem des i rable  f o r  SCOPE purposes t h a t  a t  l e a s t  two 

types of s i t e s  should be chosen, so tha t  the changes can be measured 

i n  d i f f e r e n t  populations. The bas ic  design fo r  the suggested demon- 

s t r a t i o n  program i s  shown i n  Figure 4-5. T h i s  requires  three  each 

of two types of s i t e ,  which we recommend should be a s  follows: 

Type R :  The catchment area of a  d r ive r  l icens ing  s t a t i o n  
i n  a  r u r a l  county of between 25,000 and 40,000 
population. We suggest a s  a  c r i t e r i o n  t h a t  a t  
l e a s t  20% of the taxable property i n  the county 
should be c l a s s i f i e d  a s  a g r i c u l t u r a l  and timber, 
Atypical count ies ,  such a s  r ec rea t iona l  a reas  and 
those w i t h  mi l i ta ry  bases, should be avoided. 



F i g u r e  4-5 The b a s i c  d e s i g n  of t h e  demons t r a t i on  program 

Type U: The catchment  a r e a  of a  d r i v e r  l i c e n s i n g  s t a t i o n  
w i t h i n  a  c o m m e r c i a l / i n d u s t r i a l  c o n u r b a t i o n  of 
between 60.000 and 250,000 p o p u l a t i o n .  The c a t c h -  
ment a r e a  i t s e l f  would have a p o p u l a t i o n  of from 
50,000 t o  75,000.  Some a t t e m p t  s h o u l d  be  made t o  
a c h i e v e  equ iva l ency  i n  t h e  t h r e e  sites on t h e  
amount of suburban development i n c l u d e d  i n  t h e  
a r e a .  Three s m a l l e r  c i t i e s  of s i m i l a r  s i z e ,  each  
of which h a s  o n l y  one l i c e n s i n g  s t a t i o n ,  might be  
t h e  b e s t  c h o i c e ,  a l t h o u g h  a g a i n  c a r e  shou ld  be 
t aken  t o  avo id  a t y p i c a l  s i t u a t i o n s  such  a s  major  
u n i v e r s i t y  towns, and c i t i e s  w i t h  h i g h  o r  
f l u c t u a t i n g  unemployment. 

One of  t h e  r e a s o n s  f o r  n o t  recommending more p r e c i s e  matching 
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d i f f e r i n g  a r e a s ,  bu t  s u b s t a n t i a l  amounts of b u s s i n g  t o  a c h i e v e  

r a c i a l  b a l a n c e  would r e n d e r  t h e  matching u n h e l p f u l .  T h e r e f o r e ,  

i t  is e s s e n t i a l  t o  g a t h e r  c e r t a i n  background i n f o r m a t i o n  on d r i v e r s  

a t  v a r i o u s  times d u r i n g  t h e  p r o j e c t  i n  o r d e r  t o  t e s t  o u r  assumption 
t h a t  t h e  t y p e  R s i t e s  do i n  f a c t  r e p r e s e n t  p o p u l a t i o n s  w h i c h  a r e  

c o n s i s t e n t l y  d i f f e r e n t  from t h o s e  i n  t h e  t y p e  U sites. 



So f a r ,  we have b u i l t  i n t o  t h e  p l a n  a  number of c o n t r o l s .  The 
match ing  of  s i tes  and s u b s e q u e n t l y  g a t h e r e d  d a t a  e n a b l e s  u s  t o  

c o n t r o l  f o r  ma jo r  p o p u l a t i o n  d i f f e r e n c e s ;  and t h e  measurement of 

each  s i t e  unde r  e x i s t i n g  c o n d i t i o n s  i n  t h e  f i r s t  y e a r  p e r m i t s  u s  

t o  l ook  a t  each  s i t e  l o n g i t u d i n a l l y  ( b e f o r e  and a f t e r  t h e  changes  

t o  d r i v e r  p r e p a r a t i o n ) .  However, we s t i l l  have a  problem w i t h  t h e  

v a r i o u s  i n s t r u c t i o n a l  programs i n c l u d e d  i n  t h e  p r o j e c t .  I t  is  

t h a t  u n l e s s  we wi thho ld  some of t h e  d r i v e r s  from t h e s e  programs 

a s  a  c o n t r o l  g roup ,  we c a n n o t  be s u r e  t h a t  any measured i n c r e a s e  

i n  p r o f i c i e n c y  is a t t r i b u t a b l e  t o  t h o s e  programs.  

But we c a n n o t  a f f o r d  t o  a l l o w  t h e  c o n t r o l  g roup  t o  s e l e c t  

i t s e l f  f o r  r e a s o n s  t h a t  a r e  d i s c u s s e d  i n  a lmos t  e v e r y  r e c e n t  d r i v e r  

e d u c a t i o n  s t u d y .  F o r t u n a t e l y ,  one of t h e  few advan tages  d r i v e r  

p r e p a r a t i o n  h a s  i n  t h e  a r e a  of  measurement is t h a t  i t  i n v o l v e s  

a  series of fo rma l  p r o c e s s e s  w i t h i n  which random ass ignment  of 

i n d i v i d u a l s  t o  d i f f e r e n t  t r e a t m e n t s  is a t  l e a s t  p o s s i b l e ,  even 

though t h e  L o g i s t i c s  may sometimes prove  t o  be  d i f f i c u l t .  The 

l i t e r a t u r e  on e v a l u a t i o n  of t h e s e  t y p e s  of e f f o r t  i n c l u d e s  a  con- 

s i d e r a b l e  d e b a t e  o v e r  t h e  methods of c o n t r o l l i n g  f o r  v a r i a b l e s  known 

t o  be r e l a t e d  t o  d r i v e r  per formance .  I n  d r i v e r  e d u c a t i o n  s t u d i e s ,  

t h e  c o n t r o l s  have t y p i c a l l y  been s u s p e c t  p r e c i s e l y  because  randomi- 

z a t i o n  has  u n t i l  r e c e n t l y  been i n t o l e r a b l e  t o  h igh  s c h o o l s  which 

have t o  e x p l a i n  t o  some of i t s  p a r e n t s  t h a t  t h e i r  c h i l d  h a s  been 

d e n i e d  d r i v e r  e d u c a t i o n  on what must o f t e n  seem v e r y  a r b i t r a r y  

g rounds .  However, t h e  i s s u e  of  e f f e c t i v e n e s s  h a s  become s u f f i c i e n t l y  

i m p o r t a n t  i n  a  few p a r t s  of t h e  c o u n t r y  t h a t  amendments t o  s t a t e  

e d u c a t i o n  r e g u l a t i o n s  a r e  under  c o n s i d e r a t i o n  t o  s p e c i f i c a l l y  

p e r m i t  random as s ignmen t .  

Wi th in  t h e  l i cens ing / improvement  p r o c e s s ,  t h e r e  is less of a  

problem w i t h  random ass ignment  t o  d i f f e r e n t  tests and t r e a t m e n t s .  

We a r e  t h e r e f o r e  making a  number of u s e s  of " t rue1 '  r andomiza t ion .  



4 . 4 . 2 . 3  Implementing t h e  Demons t ra t ion  P r o j e c t  

The purpose  of t h i s  s e c t i o n  is t o  d e s c r i b e  t h e  major  a c t i v i t i e s  

r e q u i r e d  t o  implement t h e  demons t r a t i on  p r o j e c t  i n  each  of t h e  

t h r e e  p a i r s  of s i t es .  Measures of e f f e c t i v e n e s s  w i l l  be  d i s c u s s e d  

s e p a r a t e l y .  

Before  t h e  S t a r t  of t h e  P r o j e c t :  

We f e e l  t h a t  t h e  s e l e c t i o n  of a  s t a t e  f o r  t h e  p r o j e c t  and t h e  

e n s u i n g  p r e l i m i n a r y  a r rangements  c o u l d  b e s t  be  handled  th rough  t h e  

r e g i o n a l  o f f i c e s  of t h e  NHTSA. 

I t  w i l l  be  n e c e s s a r y  t o  c r e a t e  a  s m a l l  p r o j e c t  s t a f f  i n  t h e  

chosen  s t a t e ,  i n c l u d i n g  a t  l e a s t  two peop le  w i t h  competency i n  

r e s e a r c h  d e s i g n  and s t a t i s t i c s ,  and a t  l e a s t  one employee from t h e  

two s t a t e  depa r tmen t s  which,  r e s p e c t i v e l y ,  a d m i n i s t e r  t h e  d r i v e r  

e d u c a t i o n  and d r i v e r  l i cens ing / improvement  f u n c t i o n s .  C o n s i d e r a b l e  

c o o p e r a t i o n  w i l l  be needed from t h e s e  depa r tmen t s  by t h e  p r o j e c t  

s t a f f ,  which s h o u l d  p r e f e r a b l y  be independen t  of  bo th  d e p a r t m e n t s .  

Some of t h e  p r o j e c t  s t a f f  shou ld  be i n  o p e r a t i o n  well i n  

advance of t h e  s t a r t i n g  d a t e  of t h e  p r o j e c t  t o  p r e p a r e  t h e  i n s t r u -  

men ta t ion  which w i l l  be i n  u s e  d u r i n g  y e a r  one ,  and t o  s e l e c t  s i t e s  

i n  s u f f i c i e n t  time f o r  t h e  h i g h  s c h o o l s  a f f e c t e d  t o  p l a n  f o r  t h e  

random ass ignment  of d r i v e r  e d u c a t i o n  s t u d e n t s .  Also ,  because  of 

h i g h  s c h o o l  s c h e d u l e s ,  i t  w i l l  be n e c e s s a r y  f o r  t h e  p r o j e c t  t o  

begin  a t  t h e  s t a r t  of t h e  s c h o o l  y e a r .  

F i n a l l y ,  i t  is l i k e l y  t h a t  l e g i s l a t i v e  a p p r o v a l  w i l l  be 

r e q u i r e d  f o r  some of t h e  l i cens ing / improvement  changes ,  and t h e  

n e c e s s a r y  a r r angemen t s  shou ld  p robab ly  be i n i t i a t e d  i n  t h i s  p e r i o d  

t o  e n s u r e  t h a t  a p p r o v a l  is o b t a i n e d  b e f o r e  t h e  s t a r t  of y e a r  two. 

A l l  S i t e s  - Year 1 

T h e  a c t i v i t y  d u r i n g  t h e  f i r s t  y e a r  c o n s i s t s  of ( a )  p r e p a r i n g  

f o r  t h e  changes  i n  y e a r  two, and (b )  i n t r o d u c i n g  random ass ignment  

f o r  beg inn ing  and problem d r i v e r s  t o  p e r m i t  some measurement of  

e x i s t i n g  d r i v e r  p r e p a r a t i o n ;  ( b )  is t h e  same f o r  a l l  s i tes,  and 

is d i s c u s s e d  here.  



I n  a l l  of  t h e  h i g h  s c h o o l s  i n v o l v e d  ( p r o b a b l y  between two 

and f i v e  t o  e v e r y  d r i v e r  l i c e n s i n g  s t a t i o n ) ,  t h e  e x i s t i n g  d r i v e r  

e d u c a t i o n  program w i l l  be  t a k e n  by h a l f  o f  t h e  s t u d e n t s .  I t  is 

a b s o l u t e l y  e s s e n t i a l  t h a t  t h e  b a s i s  upon which s t u d e n t s  a r e  s e l e c t e d  

t o  t a k e  t h e  c o u r s e  is  t r u l y  random, f o r  example,  by t o s s i n g  a  c o i n .  

A s  ment ioned p r e v i o u s l y ,  t h e r e  w i l l  be  c o n s i d e r a b l e  i n c e n t i v e s  f o r  

some of t h e  s c h o o l s  t o  a s s i g n  s t u d e n t s  on some o t h e r  b a s i s ;  t h e r e -  

f o r e ,  i t  is recommended t h a t  t h e  p r o j e c t  s t a f f  o b t a i n  c l a s s  lists 

i n  advance ,  and per form t h e  a s s ignmen t  t h e m s e l v e s .  A l i m i t e d  

number of  s c h o o l s  c o u l d  be exc luded  from t h e  p r o j e c t  ( i f  f o r  some 

r e a s o n  t h e y  a r e  u n a b l e  t o  c o o p e r a t e ) ,  w i t h o u t  c a u s i n g  s e r i o u s  

e x p e r i m e n t a l  p roblems;  however,  i t  is e s s e n t i a l  t o  have a t  l e a s t  

one h i g h  s c h o o l  i n  each  s i t e .  I t  is  p robab ly  u n r e a s o n a b l e  t o  a s k  

t h e  s c h o o l s  i n  s i tes  R2 and U2 (who w i l l  n o t  be  g e t t i n g  t h e  new 

d r i v e r  e d u c a t i o n )  t o  c o n t i n u e  random ass ignment  beyond t h e  f i r s t  

y e a r .  I t  is e s s e n t i a l ,  however, t h a t  R 1 ,  U 1 ,  R 3  and U 3  s c h o o l s  - do 

c o n t i n u e  t h i s  p r a c t i c e  a t  l e a s t  t h rough  y e a r  2 .  

A c o n t r o l  g roup  of problem d r i v e r s  can  b e  a c h i e v e d  i n  a l l  t h e  

s i t e s  by s e l e c t i n g  a  p o r t i o n  ( p r e f e r a b l y  50%) of t h e  d r i v e r s  who 

would no rma l ly  be c a l l e d  i n  f o r  d r i v e r  improvement a c t i v i t y ,  and 

s e n d i n g  them a  warn ing  l e t t e r  i n s t e a d  of r e q u i r i n g  an appea rance .  

A warn ing  l e t t e r  is p r e f e r a b l e  t o  no t r e a t m e n t  a s  a  c o n t r o l  because  

( a )  i t  is more a c c e p t a b l e  a d m i n i s t r a t i v e l y ,  and ( b )  i t  is a  

r e a s o n a b l e  comparison f o r  t h e  much more c o s t l y  p e r s o n a l  appea rance  

t r e a t m e n t s .  We would ment ion a g a i n  t h a t  d r i v e r s  who have committed 

ma jo r  o f f e n s e s  which c a r r y  mandatory s u s p e n s i o n  o r  r e v o c a t i o n  a r e  

exc luded  from t h i s  p r o j e c t .  

S i t e s  R 1  and U 1  - Year 1 

Apar t  from s e t t i n g  up b a s e - l i n e  measurement,  most of y e a r  one 

w i l l  be devo ted  t o  p r e p a r i n g  f o r  t h e  imp lemen ta t ion  of  t h e  "bes t  

we know" d r i v e r  e d u c a t i o n  program i n  y e a r  two. 

What w i l l  be r e q u i r e d ,  a s  s u g g e s t e d  by t h e  coun te rmeasu re  

group  combina t ion  (B+C+G), i s  p r e p a r a t i o n  of  p r i n t e d  m a t e r i a l s  on 



t h e  chosen c u r r i c u l u m ,  t h e  a c q u i s i t i o n  of n e c e s s a r y  equipment ,  a  

s u b s t a n t i a l  t e a c h e r  p r e p a r a t i o n  e f f o r t ,  and some c o o r d i n a t i o n  

a c t i v i t y  a t  t h e  management l e v e l  of bo th  d r i v e r  e d u c a t i o n  and 

d r i v e r  l i cens ing / improvement .  The  f i r s t  two cannot  be s p e c i f i e d  

a t  t h i s  t i m e .  The  t e a c h e r  p r e p a r a t i o n  e f f o r t  shou ld  be  more than  

a  s e r i e s  of s e m i n a r s .  I t  shou ld  be a  c a r e f u l l y  conce ived  c o u r s e  

i n  which t e a c h e r s  have t h e  o p p o r t u n i t y  t o  t r y  ou t  new c o n t e n t ,  

methods and equipment i n  workshop s e s s i o n s ,  on each o t h e r  and on 

guinea  p i g  s t u d e n t s .  The management a c t i v i t y  w i l l  c o n s i s t  of an 

e f f o r t  t o  p r e s e n t  t o  t h o s e  i n  cha rge  of  l icensing/ improvement  i n  

t h e  same l o c a l i t y  an accoun t  of t h e  changes be ing  made i n  t h e  

i n s t r u c t i o n  of t h e i r  f i r s t  l i c e n s e  a p p l i c a n t s .  

S i t e s  R 1  and U 1  - Year 2 

The new d r i v e r  e d u c a t i o n  program is implemented,  r e t a i n i n g  

t r u e  random ass ignment  of s t u d e n t s  t o  t h e  program. The e x i s t i n g  

l i cens ing / improvement  program, i n c l u d i n g  random assignment  of pro-  

blem d r i v e r s ,  i s  c o n t i n u e d .  

S i t e s  R 1  and U 1  - Year 3 

The c o n t i n u a t i o n  of t h e  new d r i v e r  e d u c a t i o n  program w i t h  

e x i s t i n g  l i cens ing / improvement ,  m a i n t a i n i n g  randomized c o n t r o l  

g roups  i n  t h e  h igh  s c h o o l s  ( i f  p o s s i b l e )  and f o r  problem d r i v e r s .  

S i t e s  R 2  and U2  - Year 1 

The e f f o r t  r e q u i r e d  t o  p r e p a r e  f o r  t h e  implementa t ion  of t h e  

" b e s t  we know" l icensing/ improvement  program is n o t  d i s s i m i l a r  t o  

t h a t  f o r  t h e  d r i v e r  e d u c a t i o n  program: development of p r i n t e d  

m a t e r i a l s  ( t e s t  g u i d e s  and t h e  l i k e ) ,  procurement of equipment ,  a  

w e l l  des igned  i n -  and p r e - s e r v i c e  t r a i n i n g  program, and i n  t h i s  

c a s e ,  t h e  a d d i t i o n  of manpower. 

The  i n t e r v e n t i o n  a t  t h e  management l e v e l  w i l l  c o n s i s t  of some 

o f f i c i a l  c o n t a c t  between d r i v e r  l i c e n s i n g  s t a t i o n  manager and 

l o c a l  d r i v e r  e d u c a t o r s  i n  o r d e r  t o  p rov ide  t h e  l a t t e r  w i t h  f u l l  



information on the implications for their students of the new 

licensing/improvement procedures. Also, because these changes 

affect the general public, information on the changes will need to 

be prepared for the news media. 

Sites R2 and U2 - Year 2 
The implementation of the new licensing/improvement program 

includes the introduction of diagnostic testing and possible driver 

improvement treatment for low-scoring beginning drivers and periodic 

re-examinees. To measure the effects of this, we require a ran- 

domly selected control group from both types of low scoring drivers 

who will not be given the diagnostic test and treatment. As extreme 

cases, such as the medically unfit, are excluded from consideration 

(see Figure 4-4), it is to be expected that most of the drivers 

in the periodic re-examinee control group will receive a renewal 

(which they almost certainly would have received under the old 

re-examination system). The random assignment of driver education 

students could be discontinued during year 2 if it is causing the 

high schools difficulties. 

Sites R2 and U2 - Year 3 
The new licensing/improvement program together with existing 

driver education is continued, maintaining randomized control 

groups of problem drivers and re-examinees. 

Sites R3 and U3 - Year 1 
Preparations for implementing the entire experimental driver 

preparation program will be the combination of those for sites 

Rl/Ul and R2/U2, with the exception of a more comprehensive 

coordination effort at the management level. This is in two stages: 

1. The demonstration project director will arrange a 
joint meeting with top management of driver education 
and licensing/improvement at the state level. This 
will be to discuss the need for coordination of their 
programs to the extent that beginning drivers are able 



t o  g e t  t h e  hclp thcy 11crd i f  they  n1.c l .efert3ed bi1c.k 
; ~ f  t e r  d ingnos t  l c  t o s  t i a g ,  ns well ;IS t,l~e l)rondolo 
i s s u e  of each  f u n c t i o n ' s  be ing  f u l l y  informed about  
t h e  changes  i n  t h e  o t h e r .  These need t o  be d e a l t  
w i t h  a t  t h e  s i t e  l e v e l ,  and t h e r e f o r e  t h e  d i r e c t o r  
w i l l  s e e k  a  commitment t o  se t  up a  working group t o  
o r g a n i z e  l o c a l  j o i n t  workshops of d r i v e r  e d u c a t i o n  
t e a c h e r s  and s u p e r v i s o r s  and l icens ing / improvement  
p e r s o n n e l  i n  s i t e s  R3 and U3. 

2 .  The seminar  t a k e s  p l a c e  f a i r l y  e a r l y  i n  t h e  f i r s t  
y e a r  of t h e  p r o j e c t  t o  g i v e  the p r a c t i t i o n e r s  t h e  
o p p o r t u n i t y  t o  p a r t i c i p a t e  i n  d e s i g n i n g  b e t t e r  
communication between t h e i r  r e s p e c t i v e  programs. 
Problems a r e  a i r e d  conce rn ing  beg inn ing  d r i v e r s ,  
and an agreement i s  r eached  on t h e  b e s t  p rocedure  
f o r  h a n d l i n g  them. The p r a c t i t i o n e r s  s h o u l d  a l s o  
h e l p  d e s i g n  t h e  p u b l i c  i n f o r m a t i o n  e f f o r t s  which w i l l  
p u b l i c i z e  t h e  changes .  

S i t e s  R3 and U3 - Year 2 

The combina t ion  of e f f o r t s  l i s t e d  under  s i tes  ~ 1 / ~ 1  and 

R2/U2. 

S i t e s  R3 and U 3  - Year 3  

C o n t i n u a t i o n  of t h e  e n t i r e  e x p e r i m e n t a l  d r i v e r  p r e p a r a t i o n  

program, m a i n t a i n i n g  c o n t r o l  g roups  i n  t h e  h igh  s c h o o l s  ( i f  

p o s s i b l e )  and f o r  problem d r i v e r s  and re-examinees .  

A f t e r  t h e  P r o i e c t  

I t  is  a n t i c i p a t e d  t h a t  t h e  a n a l y s i s  of t h e  d a t a  c o l l e c t e d  

w i l l  r e q u i r e  t h e  maintenance of t h e  p r o j e c t  s t a f f  f u l l  s t r e n g t h  

a t  l e a s t  th rough t h e  t ime  of t h e  l a s t  road  t e s t s - - s i x  months a f t e r  

t h e  end of  y e a r  3 .  

Eva lua t ion  of t h e  Demons t ra t ion  P r o j e c t  

We have a l r e a d y  d i s c u s s e d  t h e  f a c t  t h a t ,  g iven  t h e  s t a t e  of 

t h e  a r t ,  t h e r e  is no comprehensive e v a l u a t i o n  s t r a t e g y  we cou ld  

s u g g e s t  (even i f  t h e  p r o j e c t  were l e s s  complex) which would be 



immune from legitimate criticism. We have therefore selected a 

limited number of measures of effectiveness which we regard as 

the minimum to show (a) whether a better process for changing 

driver behavior has been created, and (b) whether changes in behavior 

have in fact occurred. 

In Section 4.4.1.4 we reviewed three categories of evaluation 

for driver programs. They were: "program evaluation," "evaluation 

of individual proficiency," and ttevaluation of real world perfor- 

mance." Our main recommendations, certain efficiency measures 

together with a survey of practitioners and drivers, and a road 

test, fall into the first two categories. In addition, we comment 

on the cautious use of accident and violation data in this project. 

"Program Evaluation" 

To narrow down the possibilities for evaluation is to deal 

explicitly with the detailed objectives of driver preparation. We 

would point to the truism that for a program involving numerous 

changes to existing practices to succeed, realistic and achievable 

short-term goals should be defined for those who carry out the pro- 

gram. Thus in this context it is important for the driver educator 

or the licensing/improvement practitioner to be able to say he 

believes his work is worthwhile, not just because it may save lives, 

but because he can point to things he has personally observed which 

indicate that the drivers he deals with are, in certain ways, 

better off as a result of his efforts. To try to measure all of 

these efforts in detail would make the project evaluation unwieldy; 

however, we can try to measure the extent to which the process of 

driver preparation has benefitted from better defined and more 

complimentary intermediate goals in driver education and licensing/ 

improvement. To do this, we suggest certain efficiency measures, 

together with surveys of all of the practitioners involved in the 

project and of a sample of the drivers in the various activities. 

Specifications for these follow: 



E f f i c i e n c v  Measures 

Purpose : Measure workload e f f i c i e n c y  a g a i n s t  c o s t s  

When : Throughout e n t i r e  p r o j e c t  

Met hod : Normal bookkeeping and s e v e r a l  unannounced v i s i t s  
a n n u a l l y  by p r o j e c t  s t a f f  t o  each  program i n  t h e  
p r o j e c t  

Data t o  be D r i v e r  e d u c a t i o n :  t e a c h e r / s t u d e n t  r a t i o s  i n  a l l  
C o l l e c t e d :  phases  of program; c o s t  i n  each  phase of program. 

D r i v e r  l i cens ing / improvement :  time t aken  t o  
p r o c e s s  d r i v e r s  i n  s t a n d a r d  and d i a g n o s t i c  t e s t s ;  
d e l a y  t imes  i n  d r i v e r  l i c e n s i n g  s t a t i o n s ;  l a g  
between ass ignment  t o  d r i v e r  improvement t r e a t -  
ment and t h e  a v a i l a b i l i t y  of t h a t  t r e a t m e n t ;  t h e  
c o s t s  of each  s e t  of p rocedures ,  tests, and 
t r e a t m e n t s .  

Survev of P r a c t i t i o n e r s  

Purpose : A s  a  f u n c t i o n  of age ,  t r a i n i n g ,  e x p e r i e n c e  and i n t e r e s t ,  
e v a l u a t e  changes over  t h e  p r o j e c t  p e r i o d  and between 
matched sites i n  p r a c t i t i o n e r s '  views of t h e  r e a l i s t i c  
s t a t e  of d r i v e r  p r e p a r a t i o n  e f f o r t s ,  and of t h e  l i k e -  
l i h o o d  t h a t  t h e y  can make any impact on what t h e y  s e e  
a s  t h e  highway a c c i d e n t  problem. Measure t h e  e x t e n t  
t o  which d r i v e r  e d u c a t o r s  f e e l  t h a t  l i c e n s i n g /  
improvement s u p p o r t s  t h e i r  a ims,  and v i c e  v e r s a .  

When : During t h e  l a s t  q u a r t e r  of p r o j e c t  y e a r s  1, 2  and 3 .  

Method: S t r u c t u r e d  i n t e r v i e w  by p r o j e c t  s t a f f .  

Sample A l l  of t h e  p r a c t i t i o n e r s  i nvo lved  i n  t h e  p r o j e c t ;  
S e l e c t i o n :  t h i s  amounts t o  approximate ly  125-175 h igh  s c h o o l  

t e a c h e r s ,  and 65-100 l icens ing / improvement  
p e r s o n n e l .  

Data t o  be D r i v e r  e d u c a t i o n  t e a c h e r s :  D r i v e r  l icensing/ improvement  
C o l l e c t e d :  p e r s o n n e l :  

1. B i o g r a p h i c a l  d a t a :  s e x ;  1. B i o g r a p h i c a l  d a t a :  s e x ,  
age ;  y e a r s  of t e a c h i n g  age ;  y e a r s  of e x p e r i e n c e  
e x p e r i e n c e ;  number of y e a r s  i n  l i cens ing / improvement ;  
and p e r c e n t a g e  of t e a c h i n g  d e t a i l s  of p r e p a r a t i o n  f o r  
l oad  s p e n t  i n  d r i v e r  edu- l i cens ing / improvement .  
c a t i o n ;  d e t a i l s  of p repa ra -  
t i o n  t o  t e a c h  d r i v e r  
e d u c a t i o n .  



2 .  Opin ions  r e g a r d i n g  j o b  2 .  Opin ions  r e g a r d i n g  j o b  
r o l e :  r e a s o n s  f o r  t e a c h i n g  r o l e :  r e a s o n  f o r  d o i n g  
d . e . ;  t h e i r  d e f i n i t i o n  of l i cens ing / improvement  work; 
t h e  o b j e c t i v e s  i t  s e r v e s ;  d e f i n i t i o n  of  t h e  o b j e c t i v e s  
t h e  d e g r e e  t o  which t h e y  i t  s e r v e s ;  t h e  d e g r e e  t o  which 
succeed  and i n d i c a t o r s  t h e y  t h e y  succeed  and i n d i c a t o r s  
o f f e r  of t h e i r  s u c c e s s .  t h e y  o f f e r  of  t h e i r  s u c c e s s .  

3 .  Opin ions  r e g a r d i n g  program: which p a r t s  of i t  a r e  t h e  
most u s e f u l  and why; what a r e  i ts  p r i n c i p a l  problems,  
and how might  t h e y  b e  s o l v e d ;  what needs  of  d r i v e r s  a r e  
n o t  met by t h e  program. 

4 .  Opin ions  r e g a r d i n g  d r i v e r  4 .  Op in ions  r e g a r d i n g  d r i v e r  
l i cens ing / improvement :  what d r i v e r  e d u c a t i o n :  what a r e  
a r e  i t s  p r i n c i p a l  r e a l i s t i c  i t s  p r i n c i p a l  r e a l i s t i c  
p u r p o s e s ;  what is wrong p u r p o s e s ;  what is wrong w i t h  
i t ;  how f a r  does  i t  s u c c e e d ,  i t ;  how f a r  d o e s  i t  s u c c e e d ,  
and what e v i d e n c e  of s u c c e s s  and what ev idence  can  be 
can  be  c i t e d .  c i t e d  of i ts s u c c e s s .  

5. Op in ions  r e g a r d i n g  d r i v e r s :  a r e  most a c c i d e n t s  caused  
by a  s m a l l  m i n o r i t y  of d r i v e r s ,  and i f  s o ,  what a r e  
t h e i r  p e r s o n a l  c h a r a c t e r i s t i c s ;  what p e r c e n t a g e  of 
a c c i d e n t s  a r e  main ly  due t o  d r i v e r  e r r o r ;  which a r e  t h e  
e r r o r s  which c a u s e  t h e  most a c c i d e n t s .  

Survey of D r i v e r s  

Purpose  : A s  a  f u n c t i o n  of s e l e c t e d  exposu re  d a t a ,  a g e ,  s e x ,  and 
socio-economic l e v e l ,  examine changes  o v e r  t h e  p r o j e c t  
p e r i o d  and between matched s i tes  i n  c e r t a i n  o p i n i o n s  
of  t h e  v a r i o u s  groups  of  d r i v e r s  s p e c i f i e d  i n  t h e  pro- 
ject p l a n - - t h e i r  views of  t h e  r e a l  pu rposes  of d r i v e r  
p r e p a r a t i o n  e f f o r t s ,  and of  t h e  l i k e l i h o o d  t h a t  t h e  
e f f o r t s  c a n  make any impact  on what t h e y  s e e  a s  t h e  
highway a c c i d e n t  problem. Ob ta in  d r i v e r s '  r a t i n g s  
of p r a c t i t i o n e r s  ( e s p e c i a l l y  t e a c h e r s )  and measure t h e  
congruence  t h e y  see between t h e  pu rposes  of d r i v e r  
e d u c a t i o n  and l icens ing / improvement .  Use d a t a  c o l l e c t e d  
on t h i s  s u r v e y  t o  check  on t h e  v a l i d i t y  of  s i t e  match ing .  

When : Beginning  d r i v e r s :  s i x  months a f t e r  t a k i n g  f i r s t  l i c e n s e  
examina t ion .  
Problem d r i v e r s  and p e r i o d i c  re-examinees:  t h r e e  months 
a f t e r  l a s t  c o n t a c t  w i t h  d r i v e r  p r e p a r a t i o n  programs.  



Method: Q u e s t i o n n a i r e  ( l a r g e l y  m u l t i p l e - c h o i c e )  t o  be completed 
a t  time of road  t e s t .  

Sample A l l  d r i v e r s  s e l e c t e d  f o r  t h e  independent  road  tes t  
S e l e c t i o n :  ( s e e  l a t e r  f o r  d e t a i l s  of s e l e c t i o n  and l i k e l y  sample 

s i z e s ) .  

Data t o  be 1. P r o j e c t  d a t a :  Which p a r t ( s )  of p r o j e c t  d r i v e r  under- 
C o l l e c t e d :  went ( e . g , ,  e x i s t i n g  d r i v e r  improvement, new d r i v e r  

e d u c a t i o n ,  e t c . ) ;  how t h e y  were d i s p o s e d  by programs 
( e . g . ,  l i c e n s e  renewed) .  

2 .  B i o g r a p h i c a l  d a t a :  a g e ;  s e x ;  socio-economic l e v e l ;  
e d u c a t i o n a l  l e v e l ;  m a r i t a l  o r  f a m i l y  d e t a i l s .  Addi- 
t i o n a l  i t e m s  f o r  beg inn ing  d r i v e r s  on: whether  i n  
s c h o o l ;  g r a d e  p o i n t  a v e r a g e .  

3 .  Exposure d a t a :  number and t y p e  of a c c i d e n t s  and 
v i o l a t i o n s  ( t o  be compared w i t h  o f f i c i a l  r e c o r d ) ;  t y p e  
and y e a r  of c a r  normal ly  d r i v e n ;  t y p e  of r o a d s  i n  home 
a r e a ;  number of miles d r i v e n  on s t r e e t s ,  r u r a l  highways 
and f r eeways ,  by day and by n i g h t ;  whether  d r i v e  on 
j o b .  A d d i t i o n a l  i t e m s  f o r  beg inn ing  d r i v e r s  on: number 
of weeks d r i v e n  accompanied b e f o r e  r e g u l a r  s o l o  t r i p s ;  
who owns c a r  normal ly  u sed ;  how much of own income s p e n t  
on c a r ;  p r i n c i p a l  u s e s  of c a r ;  d i s t a n c e  from s c h o o l ;  
how l e a r n e d  t o  d r i v e .  

4 .  Op in ions  r e g a r d i n g  d r i v e r  e d u c a t i o n :  Beginning  
d r i v e r s :  which p a r t s  were m o s t / l e a s t  u s e f u l / i n t e r e s t i n g ;  
what a r e  t h e  t e a c h e r s  t r y i n g  t o  do ;  r a t i n g  of h e l p f u l -  
n e s s  o f ,  and communication w i t h ,  own d . e .  t e a c h e r .  
O the r  d r i v e r s :  what purpose  is s e r v e d  by d r i v e r  e d u c a t i o n ,  
and s h o u l d  i t s  purposes  o r  p r a c t i c e s  be any d i f f e r e n t .  

5 .  Op in ions  r e g a r d i n g  d r i v e r  l i cens ing / improvement :  
what r e a l  purpose  a r e  t h e  v a r i o u s  p rocedures  t r y i n g  t o  
s e r v e ;  were tests f a i r ,  s e n s i b l e ,  and comprehens ib l e ;  
r a t i n g  of  h e l p f u l n e s s  of p e r s o n n e l ;  d i d  t h e y  l e a r n  
a n y t h i n g  new, A d d i t i o n a l  items f o r  d r i v e r s  undergoing  
d i a g n o s t i c  examina t ion  on: was t h e  d i a g n o s i s  of weaknesses  
c r e d i b l e / h e l p f u l .  A d d i t i o n a l  items f o r  t h o s e  undergoing  
d r i v e r  improvement t r e a t m e n t s  on:  how h e l p f u l  was d r i v e r  
improvment s p e c i a l i s t ;  how u s e f u l  was t r ea tmen t - - i f  
p o s s i b l e  c i t e  examples of  how i t  h a s  he lped .  

6 .  Opin ions  r e g a r d i n g  d r i v e r s :  a r e  m o s t  a c c i d e n t s  caused  
by a  s m a l l  m i n o r i t y  of d r i v e r s ,  and i f  s o ,  what a r e  t h e i r  
p e r s o n a l  c h a r a c t e r i s t i c s ;  what p e r c e n t a g e  of a c c i d e n t s  
a r e  main ly  due t o  d r i v e r  e r r o r ;  wh ich  a r e  t h e  e r r o r s  
t h a t  c a u s e  t h e  most a c c i d e n t s .  



a 

Evalua t ion  of I n d i v i d u a l  P r o f i c i e n c v  

The second a r e a  of measurement we recommend is t h e  t e s t i n g  of 

a  sample of a l l  groups of d r i v e r s  on d r i v i n g  t a s k  p r o f i c i e n c y .  The 

a l t e r n a t i v e ,  tests of "enabling" p r o f i c i e n c i e s  (knowledge, a t t i t u d e  

and psychomotor s k i l l s )  have n o t  i n  t h e  p a s t  been a  s u f f i c i e n t l y  

c r e d i b l e  s u b s t i t u t e  f o r  evidence  of a c c i d e n t  and v i o l a t i o n  r e d u c t i o n .  

We a r e  ve ry  aware t h a t  adequate  ins t ruments  f o r  measuring t a s k  pro- 

f i c i e n c y  a r e  n o t  y e t  a v a i l a b l e ,  but  we c o n s i d e r  t h a t  t h e  most 

a p p r o p r i a t e  developments a r e  l i k e l y  t o  be made i n  t h e  a r e a  of road 

t e s t s .  Among r e l e v a n t  c u r r e n t  r e s e a r c h  a r e  two NHTSA c o n t r a c t s  

(Michigan S t a t e  U n i v e r s i t y ,  Reference 4-26, and HumRRO, Reference 

4-12),  t h e  work of Peggy Jones  a t  UCLA, of B . J .  Campbell i n  North 

C a r o l i n a ,  and t h a t  of S tewar t  Quenault  a t  t h e  Road Research Labora tory  

(Reference 4-29).  

The p r o j e c t  s t a f f  shou ld  i n c l u d e  t h e  e q u i v a l e n t  of a t  l e a s t  

t h r e e  f u l l - t i m e  people  who w i l l  c o n c e n t r a t e  upon forming an inde-  

pendent pane l  of road t e s t e r s .  I t  is a n t i c i p a t e d  t h a t  they  w i l l  

need t o  spend some t ime b e f o r e  year  one of t h e  p r o j e c t  t o  adapt  

t h e  b e s t  a v a i l a b l e  road t e s t ,  t o  de termine  t h e i r  r e l i a b i l i t y  (con- 

s i s t e n c y )  a s  examiners ,  and p o s s i b l y  t o  e s t a b l i s h  s t a n d a r d  t e s t  

r o u t e s .  

The s p e c i f i c a t i o n s  f o r  t h e  use  of a  road t e s t  a r e  a s  fo l lows :  

Road T e s t  

Purpose : To compare t h e  p r o f i c i e n c y  of beginning d r i v e r s  who 
have taken t h e  e x i s t i n g  and t h e  new d r i v e r  educa t ion  
program w i t h  t h o s e  who have n o t .  To compare t h e  
p r o f i c i e n c y  of groups of a l l  t y p e s  of d r i v e r s  who 
have been d i sposed  i n  d i f f e r e n t  ways by t h e  e x i s t i n g  
and t h e  new l icensing/improvement  programs (wi th  
p a r t i c u l a r  a t t e n t i o n  t o  d i f f e r e n c e s  i n  beginning 
d r i v e r  p r o f i c i e n c y  between t h e  matched s i t e s ) .  



When : Beginning  d r i v e r s :  s i x  months a f t e r  t a k i n g  ( f o r  t h e  
f i r s t  t i m e )  t h e  f i r s t  l i c e n s e  examina t ion ,  r eached  
th rough  t he i r  s c h o o l  o r  i n d i v i d u a l l y  i f  n o t  i n  s c h o o l .  
Problem d r i v e r s  and p e r i o d i c  re-examinees:  three months 
a f t e r  l a s t  c o n t a c t  w i t h  t h e  l i cens ing / improvement  progiaam, 
r eached  i n d i v i d u a l l y .  

Method: Road t e s t  of  a p p r o x i m a t e l y  one ha l f -hour  by independen t  
examiner  from p r o j e c t  s t a f f  . 

Sample F i g u r e s  4-6 and 4-7 g i v e  a  h y p o t h e t i c a l  breakdown of 
S e l e c t i o n :  t h e  t h r e e  t y p e s  of d r i v e r  ( b e g i n n i n g ,  problem,  and 

re-examinee)  i n t o  t h e  v a r i o u s  g roups  w i t h i n  t h e  p r o j e c t .  
F i g u r e  4-6 shows t h i s  f o r  sites which have n o t  adop ted  
t h e  new l icens ing / improvement  program, and F i g u r e  4-7 
shows t h i s  f o r  t h o s e  which have .  A l l  numbers shown 
r e f e r  t o  t h e  accumula t ion  of  d r i v e r s  i n  one y e a r ,  and 
a r e  g i v e n  i n  each  c a s e  f o r  one r u r a l  and one  urban  s i t e .  
They a r e  n e c e s s a r i l y  v e r y  app rox ima te ,  a s  p r a c t i c e s  v a r y  
from s t a t e  t o  s t a t e ;  t h e  t o t a l  numbers of  each  t y p e  of  
d r i v e r  a r e ,  however,  w i t h i n  t h e  r a n g e  of  t h e  work loads  
t y p i c a l l y  hand led  by d r i v e r  l i c e n s e  s t a t i o n s  a s  s p e c i f i e d  
i n  4 . 4 . 2 . 2 .  The f i g u r e s  f o r  t h e  f i n a l  d i s p o s a l  o f  f i r s t  
l i c e n s e  a p p l i c a n t s  and re-examinees  i n  t h e  e x i s t i n g  
l i c e n s i n g  sys t em a l s o  r e f l e c t  c u r r e n t  p r a c t i c e s ,  b u t  t h e  
breakdown of d r i v e r s  p a s s i n g  th rough  t h e  v a r i o u s  p a r t s  
of  t h e  new l i cens ing / improvemen t  sys t em is,  of c o u r s e ,  
s p e c u l a t i v e  a t  t h i s  time. 

The t o t a l  number of  d r i v e r s  i n v o l v e d  i n  a l l  t h e  sites 
p e r  y e a r  w i l l  b e  a p p r o x i m a t e l y  70 ,000 .  However, t h e  
d r i v e r s  of  g r e a t e s t  i n t e r e s t  a r e  t h e  b e g i n n i n g  and pro-  
blem d r i v e r s ,  and t h e  re-examinees  who per form p o o r l y  
on re -examina t ion .  These amount t o  a round 17 ,000  i n  
p r o j e c t  y e a r  one  and around 21 ,000  p e r  y e a r  i n  y e a r s  
two and t h r e e .  We recommend t h e  s e l e c t i o n  of  random 
samples  of 10% of t h e  f o l l o w i n g  g roups  which make up 
t h e s e  t o t a l s :  

I n  s i t e s  w i t h  t h e  e x i s t i n g  l i cens ing / improvemen t  program: 

Beginning  d r i v e r s :  
1. Those g r a n t e d  a  l i c e n s e  a t  f i r s t  a t t e m p t  

a t  e x a m i n a t i o n .  
2 ,  Those n o t  g r a n t e d  a  l i c e n s e  a t  f i r s t  a t t e m p t  

a t  e x a m i n a t i o n .  

Problem d r i v e r s :  
3 .  Those r e c e i v i n g  a  warn ing  l e t t e r  ( c o n t r o l  g r o u p ) .  
4 .  Those r e q u i r e d  t o  a p p e a r ,  b u t  d i d  n o t  show, 

and f o r  whom o t h e r  a c t i o n  was t a k e n .  
5. Those who appea red  and underwent  e x i s t i n g  

d r i v e r  improvement program. 

P e r i o d i c  re-examinees:  
6 .  Those who f a i l  t h e  e x i s t i n g  r e - examina t ion .  



RE-EXAMINEES 

1 f 

l f  TAKE D.E. NO D.E. 
460/1000 460/1000 

FIRST LICENSE PERIODIC 
EXAMINATION RE-EXAMINATION 
960/2100 REQUIRED 6000/13000 

250/600 250/600 

t 
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RENEWALS CASES 
50/100 

DRIV. IMPR. 
200/500 

DISPOSED 
200/500 

RESTRICTED LICENSE II D;:;ALS I I 
u ENTER DRIVER PREPARATION SYSTEM NUMBERS SHOWN APPLY TO THE "R" 

(RURAL) AND TYPE "U" (URBAN) SITES 
THUS : 

EXIT FROM DRIVER PREPARATION SYSTEM 

C . G .  = CONTROL GROUP 
D.E. = HIGH SCHOOL DRIVER EDUCATION 

Figure  4-6: Hypothe t i ca l  s i z e s  of groups of d r i v e r s  per  year  i n  s i t e s  which 
have n o t  changed t h e i r  d r i v e r  l icensing/improvement program 



1' 

F I R S T  L I C E N S E  
E X M I N A T I O N  
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(RURAL) AND TYPE "U" (URBAN) S I T E S  
THUS : 

E X I T  FROM DRIVER PREPARATION SYSTEM 

C . G .  = CONTROL GROUP 

D . E .  = HIGH SCHOOL DRIVER EDUCATIOK 

F i g u r e  4-7: H y p o t h e t i c a l  s i z e s  of groups  of d r i v e r s  p e r  yea r  i n  s i t e s  which 
have implemented t h e  new d r i v e r  l icens ing/ improvement  program 



I n  sites w i t h  t h e  new l icens ing / improvement  program: 

Beginning d r i v e r s :  
1. High s c o r e r s  on f i r s t  l i c e n s e  examina t ion ,  
2. Low s c o r e r s  on f i r s t  l i c e n s e  examina t ion  who 

were t o l d  t h e y  had f a i l e d  ( c o n t r o l  g r o u p ) .  
3 .  Low s c o r e r s  on f i r s t  l i c e n s e  examina t ion  who 

were g iven  t h e  d i a g n o s t i c  examina t ion  and 
t o l d  t o  g e t  s p e c i f i c  h e l p .  

Problem d r i v e r s :  
4 .  Those r e c e i v i n g  a  warning l e t t e r  ( c o n t r o l  g roup) .  
5. Those r e q u i r e d  t o  a p p e a r ,  bu t  d i d  n o t  show, and 

f o r  whom o t h e r  a c t i o n  was t a k e n .  
6 .  Those who appeared  and underwent t h e  d i a g n o s t i c  

examina t ion  and new d r i v e r  improvement program. 

P e r i o d i c  re-examinees:  
7 .  Low scorers on t h e  re-examinat ion whose c a s e s  

were d i s p o s e d  w i t h  no f u r t h e r  a c t i o n  ( c o n t r o l  
g roup)  * 

8. Low s c o r e r s  on t h e  re -examina t ion  who were 
g iven  t h e  d i a g n o s t i c  examinat ion and d r i v e r  
improvement t r e a t m e n t  i f  n e c e s s a r y .  

I n  a d d i t i o n ,  we s u g g e s t  t h e  s e l e c t i o n  of  a  1% random 
sample o f :  

High s c o r i n g  p e r i o d i c  re-examinees 

The remain ing  group--extreme c a s e s  among p e r i o d i c  re- 
examinees--wil l  g e n e r a l l y  b e  m e d i c a l l y  u n f i t ,  and 
t h e r e f o r e  a r e  exc luded  from road  t e s t i n g .  

The c h o i c e s  of 10% and 1% samples  p l a c e  road  t e s t i n g  
w i t h i n  r e a s o n a b l e  c o s t  limits. Some of t h e  samples  of 
t h e  above groups  w i l l  be  q u i t e  s m a l l ;  however, t hey  
a r e  still u s e a b l e  because  t h e  d a t a  from road  tests 
( u n l i k e  t h e  d a t a  from a c c i d e n t  r e c o r d s ,  f o r  example) 
c a n  be used  such  t h a t  c o n s i d e r a b l e  d i f f e r e n c e s  a r e  
r e c o r d e d  among even s m a l l  g roups  of d r i v e r s .  

Note t h a t  t h e  groups  who a r e  randomly a s s i g n e d  t o  t a k e ,  
or n o t  t o  t a k e ,  bo th  t h e  e x i s t i n g  and t h e  new d r i v e r  
e d u c a t i o n  programs,  a r e  n o t  s p e c i f i c a l l y  sampled.  There  
a r e  two p r i n c i p a l  r e a s o n s  f o r  t h i s :  ( a )  t o  i n s e r t  a  t e s t  
of t h e s e  groups  between t h e  end of d r i v e r  e d u c a t i o n  and 
t h e  f i r s t  l i c e n s e  examina t ion  would d i s c r i m i n a t e  u n f a i r l y  
a g a i n s t  t h o s e  who have been l e f t  t o  t h e i r  own d e v i c e s  
t o  l e a r n  t o  d r i v e ,  and may r easonab ly  t a k e  l o n g e r ;  and 
(b)  i t  is r e a s o n a b l e  t o  expec t  adequate  numbers of 
t h o s e  who have and who have n o t  t aken  t h e  c o u r s e s  t o  
be s e l e c t e d  i n  t h e  o t h e r  beg inn ing  d r i v e r  samples  f o r  
compar i sons  t o  be  made. 



Data t o  be Sco res  on d r i v i n g  t a s k  p r o f i c i e n c y  o n - s t r e e t ,  under  
C o l l e c t e d :  conspicuous  tes t  c o n d i t i o n s .  

E v a l u a t i o n  of I n d i v i d u a l  "Real World" Performance 

We a r e  n o t  recommending t h e  use  of " r e a l  world" o b s e r v a t i o n a l  

t e c h n i q u e s  ( c a r  f o l l o w i n g ,  f o r  example) f o r  a  p r o j e c t  of  t h i s  s i z e  

f o r  p r a c t i c a l  r e a s o n s .  Accident  and v i o l a t i o n  d a t a  a n a l y s i s  is  

a l s o  u n s u i t a b l e  f o r  e v a l u a t i n g  t h i s  p r o j e c t ,  e x c e p t  f o r  some l i m i t e d  

a s p e c t s ,  and o n l y  t h e n  p r o v i d i n g  t h a t  t h e  t r a f f i c  r e c o r d s  of t h e  

chosen  s t a t e  a r e  u n u s u a l l y  w e l l  ma in t a ined .  

S t a t i s t i c a l  r e a s o n s  a r e  g iven  e l sewhere  i n  t h i s  volume f o r  

r e q u i r i n g  l a r g e  samples  t o  compare programs which canno t  be expec ted  

t o  p r e c i p i t a t e  l a r g e  changes i n  t h e  f r equency  of r a r e  e v e n t s  such  

a s  a c c i d e n t s  ( s e e ,  f o r  example,  t h e  s e c t i o n  on Road User R e g u l a t i o n ) .  

S u f f i c e  i t  t o  s a y  t h a t  t h e  most a p p r o p r i a t e  u s e  of a c c i d e n t  and 

v i o l a t i o n  r e c o r d s  i n  t h i s  p r o j e c t  is  where comparisons may b e  made 

between l a r g e  groups  f o r  which t h e r e  a r e  good expe r imen ta l  c o n t r o l s .  

For  t h i s  r ea son ,  we would exc lude  t h e  u s e  of a c c i d e n t  and v i o l a t i o n  

d a t a  a s  a  meaningful  e v a l u a t i o n  of t h e  d i f f e r e n c e s  between t h e  

v a r i o u s  matched s i t e s  w i t h  t h e i r  d i f f e r i n g  amounts of program change.  

The most u s e f u l  comparisons on a c c i d e n t s / v i o l a t i o n s  p robab ly  a r e :  

The r a t e s  f o r  app rox ima te ly  3 ,000  r u r a l  and 6 ,000  
urban a r e a  s t u d e n t s  who a r e  randomly d i v i d e d  between 
t h e  e x i s t i n g  d r i v e r  e d u c a t i o n  program and no  d r i v e r  
e d u c a t i o n  i n  a l l  of t h e  s i t e s  t o g e t h e r ,  d u r i n g  y e a r  
one of t h e  p r o j e c t .  Ra te s  shou ld  be c a l c u l a t e d  f o r  
a l l  of t h e  c o u r s e  and t h e  no-course g roups ,  pooled 
r e s p e c t i v e l y ;  f o r  urban and r u r a l  p o o l s  of g roups ;  
and f o r  each  of t h e  s i x  sites. R a t e s  s h o u l d  o n l y  
be c a l c u l a t e d  f o r  i n d i v i d u a l  s c h o o l s  i f  s i g n i f i -  
c a n t  d i f f e r e n c e s  a r e  found between t h e  l a r g e r  g roups .  
Data w i l l  be a v a i l a b l e  f o r  a l l  of t h e s e  s t u d e n t s  
ove r  a  two-year p e r i o d .  

2 .  The  r a t e s  f o r  approximate ly  2 ,000  r u r a l  and 4 ,000  
urban s t u d e n t s  who a r e  randomly d i v i d e d  between t h e  
new d r i v e r  e d u c a t i o n  program and no d r i v e r  e d u c a t i o n  
i n  s i t e s  A l / B l  and A 3 / ~ 3 ,  d u r i n g  y e a r  two of t h e  
p r o j e c t .  Ra te s  shou ld  be c a l c u l a t e d  f o r  a l l  of t h e  
c o u r s e  and t h e  no-course  g roups ,  pooled  r e s p e c t i v e l y ;  



f o r  urban and r u r a l  poo l s  of groups;  f o r  each of t h e  
f o u r  s i t e s ;  and f o r  i n d i v i d u a l  s c h o o l s .  I f  con- 
s i d e r a b l e  v a r i a n c e  is found between and/or w i t h i n  
s c h o o l s ,  an a t t empt  should  be made t o  c o r r e l a t e  
s t u d e n t  r a t i n g  of d r i v e r  educa t ion  t e a c h e r s  w i t h  
a c c i d e n t  and v i o l a t i o n  r a t e s .  A t  l e a s t  one yea r  of 
d a t a  w i l l  be a v a i l a b l e  f o r  a n a l y s i s .  

The r a t e s  f o r  approximately 1 ,500 r u r a l  and 3,600 
urban problem d r i v e r s  who a r e  randomly d i v i d e d  between 
t h e  e x i s t i n g  d r i v e r  improvement program and a  warning 
l e t t e r  t r e a t m e n t  i n  a l l  of t h e  s i t e s  t o g e t h e r ;  d u r i n g  
year  one of t h e  p r o j e c t .  Rates  should  be c a l c u l a t e d  
f o r  a l l  of t h e  improvement program and t h e  warning 
l e t t e r  groups ,  pooled r e s p e c t i v e l y ;  f o r  urban and 
r u r a l  poo l s  of groups;  and f o r  each of t h e  s i x  s i t e s .  
Two y e a r s  of d a t a  w i l l  be a v a i l a b l e .  

4 .  The r a t e s  f o r  approximate ly  1 ,000  r u r a l  and 2,400 
urban problem d r i v e r s  who a r e  randomly d i v i d e d  between 
t h e  new d i a g n o s t i c  improvement program and a  warning 
l e t t e r  t r e a t m e n t  i n  s i t e s  ~ 2 / B 2  and A 3 / ~ 3 ,  d u r i n g  t h e  
second yea r  of t h e  p r o j e c t .  Rates  should  be c a l c u l a t e d  
f o r  a l l  of t h e  improvement program and t h e  warning 
l e t t e r  groups ,  pooled r e s p e c t i v e l y ;  f o r  urban and r u r a l  
poo l s  of groups;  and i n  each of t h e  f o u r  s i t e s .  A t  
l e a s t  one yea r  of d a t a  w i l l  be a v a i l a b l e .  

Use of Data 

Notwi ths tanding t h a t  t h e  e f f i c i e n c y  measures,  t h e  s u r v e y s ,  

t h e  road t e s t ,  and t h e  a c c i d e n t  and v i o l a t i o n  d a t a  do n o t  amount 

t o  a  f u l l y  comprehensive e v a l u a t i o n  of t h e  demonst ra t ion  p r o j e c t ,  

we have sugges ted  t h e  measurement of a  c o n s i d e r a b l e  number of 

v a r i a b l e s ;  and t h e  c o n t r o l s  and matching we have recommended a r e  

des igned t o  permit  a  v a r i e t y  of comparisons w i t h i n  and between 

s i t e s .  Thus i t  is u s e f u l  a t  t h i s  p o i n t  t o  draw a t t e n t i o n  again  

t o  t h e  major assumptions which may be t e s t e d :  

I t  is  assumed t h a t  we a r e  on t h e  verge  of impor tant  
r e v i s i o n s  of d r i v e r  educa t ion  and l icens ing/ improve-  
ment, and t h a t  a  demonst ra t ion  p r o j e c t  should  d i s p l a y  
t h e s e  i n  r e l a t i o n  t o  e x i s t i n g  programs. Hence t h e  
c o n s i d e r a b l e  amount of road t e s t i n g  of a l l  types  of 
d r i v e r s  a f t e r  undergoing t h e  v a r i o u s  types  of i n s t r u c -  
t i o n  and examinat ion .  I t  is  expected  t h a t  s i g n i f i c a n t  
improvement of t h e  new programs over  t h e  o l d  w i l l  be 
r evea led  by t h e  road t e s t ,  and hopefu l ly  i n  some 
i n s t a n c e s ,  by a c c i d e n t  and v i o l a t i o n  d a t a .  



2 .  I t  is assumed t h a t  t h e  s imu l t aneous  implementa t ion  
of t h e  new d r i v e r  e d u c a t i o n  and l i cens ing / improve -  
ment programs t o g e t h e r  w i t h  some c o o r d i n a t i o n  e f f o r t  
a t  t h e  management l e v e l ,  w i l l  produce s y n e r g i s t i c  
e f f e c t s  a s  a  r e s u l t  of t h e  congruence  of  t h e i r  pur-  
poses  and of t h e i r  approaches  t o  r a i s i n g  d r i v e r  
per formance .  Hence t h e  matching of sites t o  t r y  t o  
minimize s o c i o - c u l t u r a l  d i f f e r e n c e s ,  and t h e  c o n t e n t  
of t h e  s u r v e y s .  I t  is  e x p e c t e d  t h a t  a s  a  r e s u l t  of 
t h e  changes ,  t h e  s u r v e y s  w i l l  r e v e a l  o v e r  time 
i m p o r t a n t  s h i f t s  i n  t h e  view of t h e  p r a c t i t i o n e r  and 
t h e  d r i v e r  towards  i n s t r u c t i o n  and examining,  a s  well 
a s  towards  t h e  a c c i d e n t  problem.  Hopefu l ly ,  i n  t h e  
A3/B3 s i t e s ,  where b o t h  d r i v e r  e d u c a t i o n  and l i c e n s i n g /  
improvement a r e  t o  be changed,  t h e  s u r v e y s  w i l l  r e v e a l  
a  much b e t t e r  c l i m a t e  f o r  " o f f i c i a l  i n t e r v e n t i o n "  i n  
i n d i v i d u a l s '  d r i v i n g  b e h a v i o r ;  i n  a d d i t i o n ,  i t  is  
expec ted  t h a t  t h e  beg inn ing  d r i v e r s ,  who b e n e f i t  most 
from t h e  c o o r d i n a t i o n  of d r i v e r  p r e p a r a t i o n  i n  s i t e s  
A3 and B3 w i l l  show up m a r g i n a l l y  b e t t e r  on t h e  road  
t e s t  t h a n  t h o s e  i n  o t h e r  s i tes,  even a f t e r  t h e  com- 
p l e t e  e x p e r i m e n t a l  sys tem h a s  been i n  e f f e c t  a s  l i t t l e  
a s  a  y e a r .  

4 . 4 . 2 . 5  Es t ima ted  Cos t  of  Demons t ra t ion  P r o j e c t  

Because t h e  f i n a l  form of bo th  o p e r a t i o n a l  and e v a l u a t i o n  

a c t i v i t i e s  i n  t h i s  p r o j e c t  depends on t h e  outcome of r e s e a r c h  

which is uncompleted a t  t h e  time of w r i t i n g ,  c o s t  e s t i m a t e s  a r e  

n e c e s s a r i l y  t e n t a t i v e .  

The f o l l o w i n g  e s t i m a t e s  a r e  based on t h e  implementa t ion  of  

t h e  p r o j e c t  i n  t h r e e  r u r a l  and t h r e e  urban sites w i t h  a  j o i n t  annua l  

workload of app rox ima te ly  9 ,000  beg inn ing  d r i v e r s ,  5 ,000  problem 

d r i v e r s ,  and 57, p e r i o d i c  re-examinees .  Some of  t h e  c o s t s  cou ld  

be  o f f - s e t  by c h a r g i n g  f e e s  f o r  improvement t r e a t m e n t s .  C o s t s  

g i v e n  a r e  t o t a l s  f o r  t h r e e  y e a r s ,  u n l e s s  o t h e r w i s e  s t a t e d :  



Low 
Estimate 

$ 

High 
Estimate 

Operational Costs 

1. Project staff, portion of salaries 
attributable to coordinating opera- 
tional activities, including all 
overheads (four years): 

2. Cost of new driver education pro- 
grams : 
Printed materials for teachers 
(curriculum guides, etc.) 

Texts for driver education students 

Equipment and facilities* 

Management coordination activities 
Project staff salaries--technical 
assistance, including all overheads 8,000 

Project staff salaries--teacher 
workshops, including all overheads 20,000 

Teacher workshop costs (including 
travel and accommodation for teachers) 8,000 

3. Cost of new licensing/improvement program: 

Printed materials for practitioners (test 
guides, etc . ) 1,000 

Equipment for standard license 
examination* 50,000 

Equipment for diagnostic examination* 30,000 

Equipment for driver improvement 
treatments* 

Take home programmed learning d.i. books 2,000 

Extra operational costs (e.g. extra 
floor space rental at times of peak 
demand) 20,000 

Management coordination activities 1,500 

Additional manpower, diagnostic 
examinations including all overheads 115,000 

Additional manpower, driver improve- 
ment treatments, including all overheads 135,000 

Project staff salaries--technical 
assistance and workshops, including 
all overheads 7,000 

Practitioner workshop costs, including 
travel, etc. 3,000 

Total Operational Costs: 743,000 

*Highly tentative 
estimates 



Evaluation and Instrumentation 
Low High 

Estimate Estimate 
Costs L L 

1. Project staff (including road 
testers), portion of salaries 
attributable to evaluation activi- 
ties (four years) 410,000 505,000 

2. Equipment 6,000 30,000 

3. Printing costs 

Total Equipment and Instrumentation 
Costs : 420,000 540,000 

4.4.3 Some Advice to a Desperate Driver Educator--Meeting 
Short-Term Needs 

This section is a brief response to the desperate driver 

educator, quoted in Volume 1, who will be without funds if he waits 

several years for some indications of the success of driver education 

programs. He is not alone. 

An understandable, and very common, reaction to the complexity 

of evaluation in this area is to avoid formal evaluation altogether. 

Needless to say, teachers constantly evaluate student progress and 

the apparent success of their course out of professional experience, 

but they still lack tangible evidence with which to defend their 

efforts. The driver educator who is in this position should try 

to respond to two questions: 

1. Whom am I trying to convince that my program is 
worthwhile? 

2. What is available in measures of effectiveness which 
may help me? 

Let us look briefly at some strategies which might be used in 

answering them. 



Who Wants an  E v a l u a t i o n  of Your Program? 

We s h a l l  assume t h a t  o u r  pu rpose  is n o t  t h e  c o n t i n u o u s  p r o c e s s  

of r e - e v a l u a t i o n  which is p a r t  of c u r r i c u l u m  deve lopment ,  b u t  

r a t h e r  t o  de fend  an e x i s t i n g  program, o r  some r e c e n t  i nves tmen t  of 

r e s o u r c e s  i n  i t .  D r i v e r  e d u c a t o r s  f i n d  themse lves  d e f e n d i n g  t h e i r  

programs t o  a  v a r i e t y  of  p e o p l e - - s t u d e n t s ,  p a r e n t s ,  l o c a l  and s t a t e  

s u p e r v i s o r s ,  and o c c a s i o n a l l y  l e g i s l a t o r s .  For  each  of these, what 

k i n d  of  e v a l u a t i o n  is  meaningfu l?  Some p o s s i b l e  answers  a r e  t h a t :  

S t u d e n t s  a r e  p r i m a r i l y  conce rned  w i t h  o b t a i n i n g  a  l i c e n s e ,  

a l t h o u g h  a s  i n  o t h e r  a r e a s  of  e d u c a t i o n ,  some a r e  conce rned  

abou t  t h e  q u a l i t y  o f  t e a c h i n g ,  and i n  t h e  r e l e v a n c e  of  what 

i s  b e i n g  t a u g h t .  

P a r e n t s  a r e  g e n e r a l l y  i n t e r e s t e d  i n  be ing  saved  what i s  

t o  many an u n p l e a s a n t  t a s k ,  and i n  t h e  d i s c o u n t s  o f f e r e d  

by i n s u r a n c e  companies .  

Loca l  and S t a t e  S u p e r v i s o r s  u s u a l l y  s t a t e  t h e i r  i n t e r e s t s  

i n  t e rms  of  t h e  e d u c a t i o n a l  q u a l i t y  of programs,  b u t  when 

t h e y  a r e  demanding some u r g e n t  e v i d e n c e  of e f f e c t i v e n e s s ,  i t  

u s u a l l y  h a s  some th ing  t o  d o  w i t h  f u n d i n g ,  and unde r  t h e s e  

c i r c u m s t a n c e s  t h e  d e b a t e  w i l l  i n e v i t a b l y  t u r n  t o  whether  o r  

n o t  l i v e s  a r e  b e i n g  s a v e d .  Note ,  however, t h a t  i f  enough 

of t h e  p a r e n t s  and s t u d e n t s  make i t  known t h a t  t h e y  want t o  

keep  d r i v e r  e d u c a t i o n  f o r  t h e  pu rposes  n o t e d  above ,  many 

s u p e r v i s o r s  have a l l  t h e  e v a l u a t i o n  t h e y  need .  

L e g i s l a t o r s  a r e  a lmos t  a lways  concerned  w i t h  f i n a n c i a l  

j u s t i f i c a t i o n ,  p a r t i c u l a r l y  a s  d r i v e r  e d u c a t i o n  e n j o y s  

s p e c i a l  s t a t e  re imbursement  i n  many s t a t e s .  They most 

o f t e n  r e q u i r e  e v a l u a t i o n  i n  terms of  l i v e s ,  i n j u r i e s ,  

o r  d o l l a r s  s a v e d .  But t h e y  t o o  a r e  s e n s i t i v e  t o  p o p u l a r  

d.emand . 



Thus a program may be defended in a number of ways, depending on 

who it is being defended to. However, two principal courses seem 

open : 

1. Draw attention to the hearsay support of driver 

education, and to the consequences (in terms of 

inconvenience to parents and students) of removing 

it from the schools, or 

2. Attempt some sort of formal evaluation of the 

program. 

Number 2 places us back where we started--facing the complexity of 

evaluation, but it is often the only choice. 

The alternatives for formal evaluation are reviewed in detail 

in 4.4.2.4, and the reader's attention is particularly drawn to 

Figure 4-3.  Unfortunately, it is easier to eliminate types of 

evaluation as unsuitable for short-term application than it is to 

retain them. We know that "program evaluation1' is inadequate (we 

have already decided against claiming face validity and showing 

that it gives people what they want). We know that the time span 

for evaluation is far too short for the use of accident and viola- 

tion data, and other "real world1' measures (the observational 

techniques) require special expertise and instrumentation. And we 

know that among "individual proficiency" evaluation techniques 

knowledge, attitude and skill tests have been far from convincing 

for those who seek evidence of accident reduction. Therefore, as 

in the demonstration program, we are bound to look to measures of 

driving task proficiency. 

4 . 4 . 3 . 2  What Can You Do Now To Measure Driving Task Proficiency? 

There are two possibilities for measuring driving task pro- 

ficiency. The first, which was suggested in the demonstration 

project, is to measure the whole task at one time under as realistic 



c o n d i t i o n s  a s  p o s s i b l e ,  such  a s  i n  a  road  t e s t  i n  normal t r a f f i c ,  

The second,  which we recommend h e r e ,  is t o  b reak  t h e  d r i v i n g  t a s k  

down i n t o  a  number of  s u b - t a s k s ,  and t o  measure a s  many of them 

a s  p o s s i b l e .  To do  t h i s ,  we need a  model of t h e  d r i v i n g  t a s k ;  q u i t e  

a  few of t h e s e  e x i s t ,  bu t  most a r e  t o o  complex f o r  o u r  p r e s e n t  

pu rpose .  A s u i t a b l e  model h a s ,  however, become known t o  most d r i v e r  

e d u c a t i o n  t e a c h e r s  th rough t h e  work of Bishop and t h e  A.S.F. 

Resource Curr icu lum (Reference  4-10):  i t  is a  c y c l e  of f o u r  sub- 

t a s k s ,  i d e n t i f y - p r e d i c t - d e c i d e - e x e c u t e .  Being f a m i l i a r  w i t h  t h i s  

c o n c e p t ,  i t  s h o u l d  n o t  be d i f f i c u l t  f o r  d r i v e r  e d u c a t o r s  t o  make a  

c a s e  f o r  t h e  s u c c e s s  of a  program i f  he  can  show measured improve- 

ments  i n  t h e  a b i l i t y  of  s t u d e n t s  t o  perform t h e s e  s u b - t a s k s .  

Fur thermore ,  s u c c e s s  i n  t h e s e  terms h a s  a  much c l o s e r  l o g i c a l  r e l a t i o n -  

s h i p  t o  a c c i d e n t  avo idance  t h a n  t r a d i t i o n a l  tests of knowledge, 

a t t i t u d e  and s k i l l .  

But how well c a n  we measure p r o f i c i e n c y  on t h e s e  f o u r  sub- 

t a s k s ?  I n  F i g u r e  4-8 we have ex tended  t h e  IPDE model a  l i t t l e  t o  

c o n s i d e r  t h e  two- leve l  r e l a t i o n s h i p  invo lved  i n  d r i v i n g :  f i r s t l y ,  

t h e  i n t e r f a c e  between t h e  d r i v e r  and t h e  v e h i c l e ,  and s e c o n d l y ,  

t h e  i n t e r f a c e  between t h e  d r i v e r - v e h i c l e  combina t ion  and t h e  highway 

t r a f f i c  envi ronment .  T h i s  model d e f i n e s  e i g h t  p o s s i b i l i t i e s  f o r  

measurement,  a s  f o l l o w s :  

1. Sub-task:  I d e n t i f y  R e l a t i o n s h i p :  Dr ive r -Veh ic l e  

Measure: Verba l  o r  b e h a v i o r a l  r e sponse  t o  c r i t i c a l  
i n f o r m a t i o n  from v e h i c l e  

Method: T h i s  can  b e  checked on a  d r i v i n g  r ange  o r  on- 
s t r e e t  by o b s e r v i n g  whether  d r i v e r  u s e s  t h e  
speedometer  i n  mon i to r ing  s p e e d ,  whether  he has  
t h e  " f e e l "  of t h e  r o a d ,  and whether  he  d e t e c t s  
s a l i e n t  e v e n t s  from t h e  i n s t r u m e n t s  ( such  a s  
p o t e n t i a l  o v e r h e a t i n g ,  l o s s  of c h a r g e ,  low o i l  
o r  g a s ) .  D r i v e r  commentary can  be used  t o  
supplement  o b s e r v a t i o n s .  



I 

Figure 4-8: Model f o r  generating measures of dr iv ing  sub-task proficiency 
which can be developed without expensive instrumentation 
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2 ,  Sub- task :  I d e n t i f y  R e l a t i o n s h i p :  ( D r i v e r t ~ e h i c 1 e ) -  
(Highway+Traf f ic )  

Measure:  Verba l  or  b e h a v i o r a l  r e s p o n s e  t o  c r i t i c a l  t r a f f i c  
i n f o r m a t i o n  

Method: Use t h e  P e r c e p t i o n  of T r a f f i c  Hazards  T e s t  deve loped  
by Kenard McPherson and T e r r y  Cooper a t  I l l i n o i s  
S t a t e  U n i v e r s i t y  (Re fe rence  4-30) .  T h i s  c a n  b e  
made e a s i l y  f rom a f r e e  f i l m s t r i p  which is n a t i o n a l l y  
a v a i l a b l e .  A d d i t i o n a l  measurement is p o s s i b l e  by 
n o t i n g  t h e  t i m i n g  of  "de fens ive"  b r a k i n g  a c t i o n s  i n  
r e l a t i o n  t o  t h e  o c c u r r e n c e  of h a z a r d s  o n - s t r e e t ,  
and t o  lesser e x t e n t  on t h e  r a n g e  and s i m u l a t o r s .  

3 .  Sub-task:  P r e d i c t  R e l a t i o n s h i p :  Dr ive r -Veh ic l e  

Measure: Measure o f  s u b j e c t i v e  r i s k  when exposed t o  
c o n t r o l l e d  h a z a r d  ( i . e . ,  e x p e r i m e n t a l l y )  

Method: T h i s  is a l i t t l e  d i f f i c u l t  t o  s e t  up .  The o b j e c t  
is t o  p r e s e n t  d r i v e r s  w i t h  some haza rd  ( u s i n g  f i l m s ,  
p i c t u r e s  or  w o r d s ) ,  and t o  t r y  t o  measure  t h e  amount 
o f  a n x i e t y  t h e  h a z a r d  g e n e r a t e s .  Put  a n o t h e r  way, 
t h i s  is t o  t r y  t o  measure  a  d r i v e r ' s  e s t i m a t e  of h i s  
own a b i l i t y  t o  h a n d l e  t h e  s i t u a t i o n .  Donald P e l z  
o f  The U n i v e r s i t y  of  Michigan h a s  exper imented  w i t h  
a  d e v i c e  t o  r e c o r d  t h e s e  e s t i m a t e s  e l e c t r o n i c a l l y ,  
b u t  i t  c o u l d  b e  done c r u d e l y  w i t h  a  s c o r e  sheet 
marked by each  d r i v e r .  Of p a r t i c u l a r  v a l u e  is t h e  
examina t ion  of  s i t u a t i o n s  which produce  u n u s u a l l y  
low o r  h i g h  a n x i e t y  i n  a  p a r t i c u l a r  d r i v e r  compared 
t o  h i s  a v e r a g e  r e s p o n s e ,  a s  well a s  each  d r i v e r ' s  
p a t t e r n  of a n x i e t y .  

4 .  Sub- task :  P r e d i c t  R e l a t i o n s h i p :  (Dr ive r+Veh ic l e ) -  
(H ighway tTra f f i c )  

Measure:  T e s t - d r i v e  commentary by d r i v e r  and u s e  of s i g n a l s  

Method: Have t h e  d r i v e r  t h i n k  a l o u d  about  h i s  p r e d i c t i o n s  
of t h e  h a z a r d s  w h i c h  may a r i s e  from t r a f f i c  s i t u a -  
t i o n s  a s  t h e y  d e v e l o p ,  and from t h e  highway e n v i r o n -  
ment .  Observe  adequacy and t i m i n g  of  communication 
t o  o t h e r  road  u s e r s ,  e s p e c i a l l y  whether  s i g n a l l i n g  
is r e s p o n s i v e  r a t h e r  t h a n  h a b i t u a l .  Supplementary 
measures  c a n  b e  o b t a i n e d  from a n a l y z i n g  t r a f f i c  
s i t u a t i o n s  i n  c l a s s .  



5. Sub-task: Decide Relationship: Driver-Vehicle 

Measure: Performance on situation analysis from films 
and slides 

Method: Test the ability of drivers to select an appro- 
priate response in terms of the control of their 
own vehicle to potentially hazardous or ambiguous 
traffic situations presented to them on slides or 
film. A multiple choice format, such as that used 
in some of the "Driver's Tests" on TV, can be used. 

6. Sub-task: Decide Relationship: (Driver+Vehicle)- 
(~ighwaytTraffic) 

Measure: Rating on test-drive of appropriateness of maneuvers. 

Method: Attempt to judge the driver's thinking rather than 
the smoothness of his driving. This can be done on- 
street or on a driving range. A scoring technique 
could be developed specifically to give positive 
marks for "good thinking ahead," and negative marks 
for tardy and inappropriate responses, and for un- 
necessary maneuvers. See S.W. Quenault (1968) for 
a discussion of unnecessary maneuvers (Reference 4-31). 

7. Sub-task: Execute Relationship: Driver-Vehicle 

Measure: Performance on commercially available simulators 

Method: Utilize scoring devices on simulators to determine 
whether drivers have tendencies to over- or under- 
control their vehicle. 

8. Sub-task: Execute Relationship: (Driver+Vehicle)- 
(Highway+Traffic) 

Measure: Rating on test drive of skill in executing maneuvers 
(on street or range) 

Method: Rate smoothness of driving, "car sympathy," and 
timing of control actions (especially in manual 
transmission vehicles). 

All of the measures can be developed locally without expensive 

instrumentation. A selection from the suggested methods should give 

a driver educator a more credible evaluation of the,progress of his 



s t u d e n t s ,  e s p e c i a l l y  i f  he  a t t e m p t s  t o  measure  someth ing  of  each  

of t h e  f o u r  s u b - t a s k s ,  and i f  he  e x p l i c a t e s  t h e  l o g i c  of  t h e  model 

t o  h i s  c r i t i c s .  Some of t h e  tes t s  a r e  s u f f i c i e n t l y  e n j o y a b l e  t h a t  

p a r e n t s  c o u l d  well be i n v i t e d  t o  t a k e  them i n  c o m p e t i t i o n  w i t h  

t h e i r  c h i l d r e n  (which may s o l v e  one j u s t i f i c a t i o n  p rob lem) .  They 

a r e  a l l  i n c l u d e d  h e r e  i n  t h e  hope t h a t  t h e y  may be  of a s s i s t a n c e  t o  

t h o s e  who c o u l d  be  o u t  of b u s i n e s s  by t h e  t i m e  more o b j e c t i v e  

measures  have been deve loped .  
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5.0 VEHICLE REGULATION 

Three experimental programs spanning the current range of 

alternatives are recommended for vehicle regulation involving 

three levels of motor vehicle inspection: a self-inspection plan 

coupled with a random check lane system, annual periodic inspec- 

tion as directed by State Standard 1, and a variable response 

diagnostic system. 

The self-inspection format will require vehicle owners to 

certify annually the condition of their vehicles either through 

the vehicle registration mechanism or independently. The parallel 

random check lane program will detect violators of the certification 

requirements and will induce a continuous concern with vehicle 

safety quality between certification periods. Standard annual 

inspection will be conducted in the usual manner either by state 

operated facilities or by private garages. The diagnostic system 

will rate vehicles on a five or six point scale and will require 

action ranging from inspection after another year to immediate 

removal of the vehicle from the road. 

Implementation will take three to five years. The first year 

will be devoted to detailed system planning, to pre-adoption data 

collection, and to public education about the program. In the 

second and subsequent years, the inspection systems will be in 

operation with the final year emphasizing evaluation and recommen- 

dations. A minimum of two years of inspection operation is needed 

to separate transient and permanent effects. The experiments can 

occur in three states, preferably ones not currently having a 

Standard program. More desirably, a single state can adopt the 

three levels in different areas; the minimum level will be state- 

wide with higher levels located in separate metropolitan areas. 

This three-in-one approach will be less costly and will minimize 

for evaluation the effects of differences in population, in 

environmental characteristics and in administration, but will entail 

some difficulties in initial planning and in enforcement. 



Ultimately vehicle regulation programs seek to reduce the 

frequency and severity of accidents associated with vehicle com- 

ponents and defects. To accomplish their objective, these pro- 

grams can manipulate three sets of parameters: vehicle design 

(usually unavailable to the states), owner maintenance practice, 

and vehicle inspection. Direct measurement of program impact on 

accident, injury, and fatality rates has had little undisputed 

success. An intermediate objective, therefore, is to reduce the 

frequency of defective components both directly through inspec- 

tion and indirectly by changing owner maintenance practice. The 

eva17~ation procedures recommended principally measure these inter- 

mediate effects, with only moderate effort suggested to link the 

programs to crash reduction. 

Quite useful evaluation information can be obtained from the 

following tools: interviews of drivers during inspections, two 

types of on-the-road vehicle checks, and analysis of administrative 

data. Diagnostic sampling of vehicles, at-home surveys of owner 

maintenance practice, monitoring of automobile replacement parts 

sales, and analysis of accident trends can provide a more compre- 

hensive evaluation, but only at much higher cost. 

Vehicle population sizes, length of experimental period, 

depth of evaluation, and degree of public cooperation all affect 

program costs. In a state with three million vehicles, expendi- 

tures can range from $6.1 million for a minimum-scope, three-year 

trial to $14.5 million for a full-range, five-year program. 

Approximately 40% of these costs will vary directly with the number 

of vehicles inspected. The degree to which the federal government, 

the state government, or the motoring public assumes the cost will 

strongly influence program acceptance. 

Local officials will make operational decisions beyond the 

general outline of the program. Only they are sufficiently familiar 

with conditions to specify elements such as inspection locations, 



p e r s o n n e l  p o l i c i e s ,  o r  d e t a i l e d  o p e r a t i n g  p r o c e d u r e s .  I n c l u s i o n  

of  t h e s e  o f f i c i a l s  i n  t h e  p l a n n i n g  from t h e  s t a r t  w i l l  i n c r e a s e  

g r e a t l y  chances  f o r  s u c c e s s  b o t h  by i n s u r i n g  t h e i r  c o o p e r a t i o n  and 

by g a i n i n g  t h e  b e n e f i t s  of t h e i r  p r a c t i c a l  e x p e r i e n c e .  

I n  t h e  f o l l o w i n g  s e c t i o n s ,  p r imary  a t t e n t i o n  w i l l  b e  g i v e n  t o  

t h e  problems of  imp lemen ta t ion  and e v a l u a t i o n  t e c h n i q u e s  t o  be  u s e d .  

5 . 1  Program O r i e n t a t i o n  

Programs recommended f o l l o w  p l a n s  t h a t  e x i s t  i n ,  o r  t h a t  a r e  

proposed  f o r ,  s e v e r a l  s t a t e s .  Expe r imen ta l  p l a n s  i n c l u d e  an on- 

t he - road  random check  l a n e  i n  Michigan,  Ohio,  and C a l i f o r n i a  and 

an owner-conducted s e l f - i n s p e c t i o n  i n  Wisconsin (Re fe rences  5-1 

and 5-2) .  S t a n d a r d  i n s p e c t i o n  programs a l r e a d y  o p e r a t e  i n  many 

s t a t e s ,  l o c a l i t i e s ,  and o t h e r  n a t i o n s  (Re fe rences  5-3 t o  5-7) .  Up- 

g r a d i n g  t h e  s t a n d a r d  sys t em t o  a  d i a g n o s t i c  sys t em s i m i l a r  t o  t h a t  

u sed  by t h e  Automobile Club  of Mis sour i  under  NHSTA c o n t r a c t  f o r  

d a t a  c o l l e c t i o n  m e r i t s  c o n s i d e r a t i o n  (Re fe rence  5-8) .  F u r t h e r ,  a  

d i a g n o s t i c  sys t em may b e  r e q u i r e d  under  e x h a u s t  e m i s s i o n s  s t a n d a r d s ,  

The e x p e r i m e n t a l  p l a n  c o v e r s  t h e s e  a l t e r n a t i v e s  by i n s t i t u t i n g  a  

combined check  l a n e  and s e l f - i n s p e c t i o n  program, a  s t a n d a r d  program 

and a  d i a g n o s t i c  program i n  a r e a s  where a  sys t em d o e s  n o t  e x i s t .  

To d a t e ,  t h e  i n s p e c t i o n  sys t ems  have n o t  had a  comple t e  t e s t  

o f  t h e i r  r e l a t i v e  e f f e c t i v e n e s s .  Work h a s  been conducted  t o  

measure  t h e  e f f e c t s  on mechanica l  c o n d i t i o n  of  c l i m a t e ,  geography ,  

of  owner c h a r a c t e r i s t i c s ,  of  d r i v i n g  c o n d i t i o n s ,  and of t h e  d i f f e r -  

e n c e  between s t a t e - o p e r a t e d  and s t a t e - a p p o i n t e d  p r i v a t e  g a r a g e  

i n s p e c t i o n  s y s t e m s .  The r e s u l t s  of  t h e s e  s t u d i e s  a r e  n o t  y e t  

a v a i l a b l e  o r  have been marred by incomple t e  c o v e r a g e ,  b i a s e d  

samples ,  and non-uniform measurements (Re fe rences  5-9 and 5-10) .  

The p r i n c i p a l  t h r u s t  of t h e  p r e s e n t  program is t o  g i v e  a  

c o n t r o l l e d  t e s t  t o  t h e  v a r i o u s  programs.  Both "be fo re -and-a f t e r "  

measurements and "among-program" measurements w i l l  be  a t t e m p t e d .  

The e x p e r i m e n t ' s  o b j e c , t i v e  i s  t o  d e t e r m i n e  which sys t em of i n s p e c -  

t i o n  w i l l  be  t h e  most c o s t / e f f e c t i v e  i n  terms of  improved v e h i c l e  

s a f e t y  q u a l i t y .  



The exper iment  does  n o t  a d d ~ . e s s  d i r e c t l y  the probleins iISSO- 

c i a t e d  w i t h  v a r i a t i o n s  w i t h i n  n  p n s t i c u l n r  sys tem of i n s p e c t i o n .  

I s s u e s  l i k e  s t a t e - o p e r a t e d  v s ,  s t a t e - s u p e r v i s e d  i n s p e c t i o n ,  l i k e  

e f f e c t i v e n e s s  of s t a t i c  a g a i n s t  dynamic t e s t s  of components, and 

l i k e  t h e  development of new t e c h n i q u e s  f o r  i n s p e c t i n g  p a r t i c u l a r  

components have been e x p l o r e d  i n  d e t a i l  o r  a r e  c a p a b l e  ~ f  

e n g i n e e r i n g  and l a b o r a t o r y  a n a l y s i s .  The t h r e e  programs w i l l  t e s t  

i m p l i c i t l y  some o p e r a t i o n a l  d i f f e r e n c e s  i n  i n s p e c t i o n  t e c h n i q u e  

s i n c e  each  program w i l l  r e q u i r e  a  p a r t i c u l a r  s e t  of methods,  The 

more fundamental  i s s u e  of which sys tem is  i n  some s e n s e  " b e s t t f  

must be r e s o l v e d ,  and t h i s  r e s o l u t i o n  can come o n l y  by e s t a b l i s h i n g  

t h e  sys tems  on a  c o n t r o l l e d  b a s i s  i n  a c t u a l  s i t u a t i o n s  and t h e n  

o b s e r v i n g  t h e  r e s u l t s .  

The program development p r o c e s s  i n v o l v e s  f i v e  a c t i v i t i e s :  

1) e s t a b l i s h i n g  a t  t h e  F e d e r a l  l e v e l  t h e  g e n e r a l  o u t l i n e  of t h e  

expe r imen t ,  2 )  p e r s u a d i n g  a  s t a t e  o r  s t a t e s  t o  a c c e p t  t h e  p l a n ,  

3 )  c r e a t i n g  o p e r a t i o n a l  p rocedures  and c o s t  a l l o c a t i o n s ,  4 )  con- 

d u c t i n g  o p e r a t i o n s ,  and 5) per forming  e v a l u a t i o n .  Each a c t i v i t y  

w i l l  i n t e r a c t  w i t h  t h e  o t h e r s  i n  an i t e r a t i v e  p r o c e s s .  The 

f o l l o w i n g  d i s c u s s i o n  c o v e r s  each  a c t i v i t y  i n  t u r n .  

5 , 2  E s t a b l i s h i n g  t h e  Genera l  Exper imenta l  O u t l i n e  

F e d e r a l  o f f i c i a l s  must r e s o l v e  two key i s s u e s  p r i o r  t o  

e x e c u t i n g  any expe r imen t .  They must d e c i d e  b o t h  t h e  number and 

t y p e  of programs t o  be  pursued  i n  p a r t i c u l a r  s e t t i n g s  and t h e  

d u r a t i o n  of program o p e r a t i o n .  The  s c i e n t i f i c  merit and t h e  c o s t  

of t h e  a l t e r n a t i v e s  w i l l  d e t e r m i n e  t h e  d i r e c t i o n  t a k e n .  Program 

c o s t s  a r e  d i s c u s s e d  i n  S e c t i o n  5 .5 ;  u l t i m a t e l y  t h e  a l l o c a t i o n  of 

t h e s e  casts  among f e d e r a l ,  s t a t e ,  and l o c a l  governments and t h e  

p u b l i c  t h rough  u s e r  c h a r g e s  w i l l  depend on n e g o t i a t i o n s  among t h e  

concerned  government u n i t s .  Consequent ly ,  c o s t  c o n s i d e r a t i o n s  

p l a y  a s econda ry  r o l e  i n  t h e  d i s c u s s i o n  of t h e  s c i e n t i f i c  i s s u e s  

which f o l l o w .  



The e x p e r i m e n t s  c a n  a l t e r  e x i s t i n g  s t a n d a r d  i n s p e c t i o n  pro-  

grams i n  s e v e r a l  s t a t e s  or t h e y  c a n  c r e a t e  new programs i n  

d i f f e r e n t  s t a t e s  n o t  c u r r e n t l y  h a v i n g  a  s t a n d a r d  o r  any i n s p e c t i o n  

program. A t h i r d  means is t o  d e v e l o p  a l l  three approaches  i n  one 

o r  more n o n - i n s p e c t i o n  s t a t e s ;  t h i s  t h ree - in -one  approach  is  

recommended a s  t h e  b a s i c  program s t r a t e g y .  

Using s t a t e s  c u r r e n t l y  h a v i n g  a  s t a n d a r d  program w i l l  produce 

t h e  problems of  amending an ongoing  sys t em w i t h  a  c e r t a i n  b u i l t - i n  

i n e r t i a  and of  c o l l e c t i n g  a c c u r a t e ,  c u r r e n t  b a s e - l i n e  d a t a  t o  

d e t e r m i n e  changes  induced  by t h e  program. D i f f e r e n c e s  among 

s y s t e m s  may be s m a l l e r  t h a n  t h e  d i f f e r e n c e  between no sys t em and 

any sys t em.  Thus,  t h e s e  d i f f e r e n c e s  w i l l  b e  much more d i f f i c u l t  

t o  measure  w i t h  good s t a t i s t i c a l  p r e c i s i o n .  F u r t h e r ,  a l l o w i n g  

some s t a t e s  t o  change  a  s t a n d a r d  program t o  t h e  s e l f - i n s p e c t i o n  

and check  l a n e  sys t em may c o n t r a d i c t  p r e v i o u s  F e d e r a l  p o l i c y  and 

" may g e n e r a t e  problems w i t h  o t h e r  s t a t e s  t h a t  might  want t o  a l t e r  

pe rmanen t ly  t h e i r  e f f o r t s  a p a r t  from e x p e r i m e n t a t i o n .  

P l a c i n g  t h e  programs i n  t h r e e  d i f f e r e n t  s t a t e s  which do  n o t  

c u r r e n t l y  have s t a n d a r d  programs a l s o  w i l l  g e n e r a t e  problems.  The 

problems of s e c u r i n g  a c c e p t a n c e  w i l l  have t o  b e  r e p e a t e d  t h r e e  o r  

more times. The wide v a r i a t i o n s  among s t a t e s  i n  c l i m a t e ,  geography ,  

and p o p u l a t i o n  c h a r a c t e r i s t i c s ,  which a r e  r e l a t e d  t o  v e h i c l e  con- 

d i t i o n ,  w i l l  t e n d  t o  c o n t a m i n a t e  t h e  d a t a  needed f o r  e v a l u a t i o n  of 

r e l a t i v e  e f f e c t i v e n e s s .  Some v a r i a t i o n  w i l l  a l s o  e x i s t  among a r e a s  

i n  a  s i n g l e  s t a t e ,  b u t  t h i s  v a r i a t i o n  i s  l i k e l y  t o  be  much s m a l l e r  

t h a n  among s t a t e s  i n  d i f f e r e n t  r e g i o n s .  The th ree - in -one  approach  

a l s o  a l l o w s  f o r  r e p l i c a t i o n s  of t h e  b a s i c  expe r imen t  i n  s e v e r a l  

s t a t e s .  S e l e c t i o n  of  p a r t i c u l a r  a r e a s  f o r  o b s e r v a t i o n  and e x p e r i -  

m e n t a t i o n  w i l l  a l l o w  a  much c l o s e r  match ing  of c h a r a c t e r i s t i c s  

t h a n  is p o s s i b l e  on a  s t a t e - w i d e  b a s i s .  The c o s t  of implement ing  

s t a n d a r d  and d i a g n o s t i c  i n s p e c t i o n s  f o r  an e n t i r e  s t a t e  w i l l  be 

h i g h e r  t h a n  c o n f i n i n g  t h e s e  programs t o  s m a l l  a r e a s .  The c o s t  

s a v i n g s  may b e  l a r g e  enough t o  f i n a n c e  s e v e r a l  r e p l i c a t i o n s  of 

t h e  t h ree - in -one  app roach .  



Under the three-in-one concept, the state-wide program will 

be the self-inspection and check lane system. In two counties of 

the state the standard progi-nm and the diagnostic program will be 

instituted. The selected counties will be in the 100,000 to 

400,000 population category and will be widely separated. Much 

smaller metropolitan areas need to be avoided since they may not 

contain a representative population mix. Areas of greater than 

400,000 population may prove too large to insure uniformity of 

procedures. Cost considerations in such a large area are likely 

to become overwhelming in determining the acceptability of the 

program. 

Implementation of the three-in-one approach will entail some 

administrative problems. First, local officials in the counties 

selected will have to be persuaded to accept the standard and 

diagnostic systems. Measures will have to be instituted to insure 

that motorists in the standard and diagnostic areas do not escape 

that system for the less demanding system in surrounding counties. 

Distinctive inspection decals for the standard and diagnostic 

systems will have to be adopted. Conversely, self-inspection 

materials will be unavailable to residents of these areas. Police 

patrols and check lane teams in or near the areas will have to be 

vigilant to evasion; appropriate penalties will have to be esta- 

blished for evasion. 

The time from agreement among federal, state, and local 

officials to institute the program, to completion of the evaluation, 

will span several years. How long this period will be is subject 

both to operational considerations and to desired experimental 

refinement . 
Operational considerations will dictate the minimum amount of 

time needed to conduct the experiment. It does not seem possible 

that the program can be accomplished in less than three years. 

The first year will be occupied with establishing the system. 

Drafting and enacting legislation and administrative regulations, 



c o l l e c t i n g  b a s e - l i n e  d a t a  f o r  e v a l u a t i o n ,  r e c r u i t i n g  and t r a i n i n g  

p e r s o n n e l ,  e s t a b l i s h i n g  i n s p e c t i o n  f a c i l i t i e s ,  and in fo rming  t h e  

p u b l i c  w i l l  a l l  have t o  be  ach ieved  b e f o r e  o p e r a t i o n s  b e g i n .  

Once o p e r a t i o n s  have been s t a r t e d ,  a n o t h e r  y e a r  w i l l  be  

r e q u i r e d  t o  c o m p l e t e l y  i n s p e c t  t h e  e n t i r e  v e h i c l e  p o p u l a t i o n ,  even 

i n  t h e  s e l f - i n s p e c t i o n  and check  l a n e  sys t em.  I n  t h e o r y ,  t h e  

s e l f - i n s p e c t i o n  c a n  b e  r e q u i r e d  of everyone  by a  s p e c i f i c  d a t e ,  

b u t  t h i s  would o v e r l o a d  au tomob i l e  r e p a i r  f a c i l i t i e s  a s  a l l  v e h i c l e  

owners s o u g h t  t o  meet a  s i n g l e  d e a d l i n e .  Check l a n e  teams need 

t o  o p e r a t e  f o r  some p e r i o d  o f  time b e f o r e  t h e y  w i l l  have a f f e c t e d  

enough i n d i v i d u a l s  t o  a c q u i r e  v i s i b i l i t y .  I n  t h e  d i a g n o s t i c  and 

s t a n d a r d  s y s t e m s ,  t h e  s i m p l e  p h y s i c a l  l i m i t a t i o n s  of  t h e  f a c i l i t i e s  

w i l l  d i c t a t e  an ex t ended  p e r i o d  i n  which t o  phase- in  o p e r a t i o n s .  

Thus,  t h e  s econd  y e a r  w i l l  b e  o c c u p i e d .  

A f t e r  h a v i n g  a l l  t h e  c a r s  i n s p e c t e d  a t  l e a s t  once ,  t h e  

expe r imen t  c o u l d  b e  t e r m i n a t e d ,  b u t  o n l y  a t  t h e  c o s t  of hav ing  v e r y  

incomple t e  r e s u l t s .  I n  e a r l y  months,  c a r s  which have been i n s p e c t e d  

unde r  any of  t h e  s y s t e m s  c a n  o n l y  b e  l o c a t e d  w i t h  d i f f i c u l t y .  

L a t e r  when t h e  i n s p e c t e d  c a r s  become more common, more d a t a  c a n  be  

c o l l e c t e d ,  b u t  t h i s  w i l l  t h e n  r e q u i r e  a  c r a s h  e f f o r t  which is  n o t  

conduc ive  t o  a c c u r a t e  measurement.  F u r t h e r ,  o b s e r v i n g  t h e  cond i -  

t i o n  o v e r  a  s h o r t  time p e r i o d  may i n t r o d u c e  unexpec ted  s e a s o n a l  

b i a s e s  i n  d a t a .  F i n a l l y ,  t h e  t r a n s i t i o n  p e r i o d  may n o t  r e f l e c t  

t h e  long-run a d j u s t m e n t  of  peop le  t o  t h e  s y s t e m s .  Two e f f e c t s  

come t o  mind immed ia t e ly ;  many peop le  may comply more f u l l y  w i t h  

t h e  new r e g u l a t i o n s  s i m p l y  because  of t h e i r  newness ,  b u t  l a t e r  

t h e s e  p e o p l e  may become less a c t i v e  a s  t h e  sys t em becomes more 

f a m i l i a r .  Conve r se ly ,  many i n s p e c t i o n s  may b e  conduc ted  imprope r ly  

a t  f i r s t  i n  any of t h e  sys t ems  because  of i n e x p e r i e n c e .  Examining 

o n l y  t h e  t r a n s i t i o n  p e r i o d  w i l l  n o t  r e v e a l  t h e s e  f a c t o r s ,  and 

c o n s e q u e n t l y  a  t h i r d  y e a r  is i n d i c a t e d  t o  a l l o w  normal p a t t e r n s  t o  

d e v e l o p .  



A f o u r t h  and f i f t h  y e a r  a r e  o p t i o n a l .  The a d d i t i o n a l  t ime  

w i l l  y i e l d  t h e  o p p o r t u n i t y  t o  c o l l e c t  a d d i t i o n a l  d a t a  and w i l l  

p r o v i d e  a s s u r a n c e  t h a t  bo th  long-term and s h o r t - t e r m  e f f e c t s  of 

t h e  program have been obse rved .  

5.3 Winning Acceptance 

The e x p e r i m e n t a l  programs w i l l  have t o  be  s o l d  t o  bo th  o f f i c i a l s  

and t h e  p u b l i c  i n  t h e  a r e a s  i n  which t h e y  a r e  conduc ted .  They w i l l  

demand t h e  c o o p e r a t i o n  from many groups  o v e r  an ex t ended  p e r i o d  of 

t ime .  No o t h e r  countermeasure  program d i r e c t l y  a f f e c t s  a s  many 

i n d i v i d u a l s  on a  c o n t i n u i n g  b a s i s  a s  v e h i c l e  r e g u l a t i o n .  D r i v e r  

p r e p a r a t i o n  and d r i v e r  r e g u l a t i o n  a f f e c t  t h e  d r i v e r  i n f r e q u e n t l y  

and o f t e n  i n d i r e c t l y  u n l e s s  h e  d i s p l a y s  a  marked p a t t e r n  of un- 

d e s i r a b l e  d r i v i n g  b e h a v i o r .  I n  c o n t r a s t ,  v e h i c l e  r e g u l a t i o n  

r e q u i r e s  a  c o n s c i o u s  e f f o r t  by t h e  owner a t  annua l  o r  semi-annual 

i n t e r v a l s ;  t h i s  e f f o r t  o f t e n  i n v o l v e s  h i s  time, h i s  e f f o r t ,  and 

h i s  money. Consequen t ly ,  e f f o r t s  must be  made t o  win a c c e p t a n c e .  

I n  a  j u r i s d i c t i o n  n o t  hav ing  a  program, t h e  l e g i s l a t u r e  must 

e n a c t  e n a b l i n g  laws  and t h e  e x e c u t i v e  depar tment  must e s t a b l i s h  

t h e  n e c e s s a r y  a d m i n i s t r a t i v e  a p p a r a t u s .  Concerns  w i t h  c o s t  and 

a d m i n i s t r a t i v e  problems p r e v i o u s l y  h a s  b locked  a d o p t i o n  of a  

v e h i c l e  r e g u l a t i o n  program i n  s e v e r a l  s t a t e s  (Re fe rences  5-11 and 

5-12).  Any a t t e m p t  t o  implement an e x p e r i m e n t a l  program r e q u i r e s  

a  f a i r  amount of p r e p a r a t o r y  work, and t h e  program must b e  s t r u c -  

t u r e d  t o  o f f e r  b o t h  t h e  promise  of  permanence and some p u b l i c  

b e n e f i t .  O the rwi se ,  e l e c t e d  o f f i c i a l s  w i l l  be  u n w i l l i n g  t o  

a n t a g o n i z e  l a r g e  numbers of  t h e i r  c o n s t i t u e n t s  e i t h e r  by a d o p t i n g  

a  s t a n d a r d  program under  p r e s s u r e  o r  by i n s t i t u t i n g  a  s h o r t - t e r m  

t r i a l  of an a l t e r n a t i v e  program. 

S o l v i n g  t h e  problems of a d o p t i o n  w i l l  r e q u i r e  e f f o r t  i n  f o u r  

r e l a t e d  a r e a s :  p e r s u a s i o n  of  key o f f i c i a l s ,  e d u c a t i o n  of t h e  p u b l i c ,  

a m e l i o r a t i o n  of o p p o s i t i o n ,  and p r e p a r a t i o n  of  d e t a i l e d  p r o c e d u r e s .  

Completion of n e c e s s a r y  s t e p s  i n  each  a r e a  is  needed on t h e  p a r t  
of  t h e  s p o n s o r i n g  agency t o  g e t  a  j u r i s d i c t i o n  t o  a c c e p t  t h e  

e x p e r i m e n t a l  program, 



The f i r s t  e f f o r t s  w i l l  be d i r e c t e d  toward t h e  s t a t e  o f f i c i a l s  

concerned wi th  highway s a f e t y  programs. The governor ,  t h e  

governor ' s  highway s a f e t y  r e p r e s e n t a t i v e ,  a p p r o p r i a t e  members of 

t h e  l e g i s l a t u r e ,  t h e  motor v e h i c l e  depar tment ,  and law enforce-  

ment a g e n c i e s  must be convinced t o  i n c l u d e  t h e  program i n  t h e i r  

o b j e c t i v e s .  I n i t i a l  c o n t a c t  w i l l  be made through t h e  governor ' s  

r e p r e s e n t a t i v e s  i n  a  number of s t a t e s .  A b r i e f  o u t l i n e  of t h e  

program w i l l  be p resen ted  a t  t h a t  t ime and q u e s t i o n s  answered. 

The i n q u i r y  w i l l  sugges t  d i s c u s s i o n  t o  e x p l o r e  t h e  p o s s i b i l i t i e s  

of e s t a b l i s h i n g  t h e  exper imenta l  program i n  t h e  a r e a .  I f  t h e  

s t a t e ' s  r e sponse  appears  t o  be f a v o r a b l e ,  a  meeting i n v o l v i n g  t h e  

groups w i l l  be  a r ranged .  Th i s  meeting w i l l  b e  a t t e n d e d  by both  

r e g i o n a l  o f f i c i a l s  and t h e  pe r sonne l  who w i l l  have p r i n c i p a l  

d e c i s i o n  a u t h o r i t y  over  t h e  program. A t  t h e  meeting t h e  e x p e r i -  

mental  program w i l l  be o u t l i n e d  i n  d e t a i l  and comments and r e a c t i o n s  

r e c e i v e d .  I f  r e a c t i o n  is again  f a v o r a b l e ,  f u r t h e r  c o n s u l t a t i o n  

concerning s p e c i f i c s  can be he ld  w i t h  t h e  g o v e r n o r ' s  r e p r e s e n t a t i v e s  

and o t h e r s  most d i r e c t l y  concerned.  A f t e r  review of t h e  informa- 

t i o n  developed from t h e s e  c o n s u l t a t i o n s ,  a  program may be nego- 

t i a t e d  d i r e c t l y  o r  a  r e q u e s t  f o r  p roposa l  may be i s s u e d  t o  t h e  

i n t e r e s t e d  s t a t e s .  The s t a t e s '  p roposa l s  w i l l  then  be reviewed 

and t h e  necessa ry  awards and c o n t r a c t s  n e g o t i a t e d .  

I n  c o n t a c t i n g  and persuading s t a t e  o f f i c i a l s ,  s e v e r a l  p o s i t i v e  

p o i n t s  need t o  be  s t r e s s e d :  a f i r m  commitment of f e d e r a l  s u p p o r t  

f o r  s e v e r a l  y e a r s ;  t h e  o p p o r t u n i t y  f o r  t h e  s t a t e  t o  develop t h e  

b e s t  program i n  t h e  n a t i o n  a long  w i t h  t h e  freedom t o  choose t h e  

program which b e s t  s u i t s  i ts needs ;  t h e  improved in fo rmat ion  t h a t  

t h e  motoring p u b l i c  w i l l  r e c e i v e ;  and t h e  s e n s e  of s e c u r i t y  of 

knowing t h a t  v e h i c l e s  a r e  i n  b e t t e r  mechanical c o n d i t i o n .  Negative 

approaches such a s  t h r e a t e n i n g  s a n c t i o n s  i f  no program is adopted,  

p l a c i n g  t o o  much emphasis on removing junkers  fmm t h e  roads ,  o r  

c l a i m s  t h a t  f a i l u r e  t o  a c t  w i l l  c o s t  a d d i t i o n a l  l i v e s  and c r a s h e s ,  

must be avoided.  



A t  some p o i n t  i n  d i s c u s s i o n s  w i t h  s t a t e  o f f i c i a l s ,  e n l i s t m e n t  

of s u p p o r t  from non-government groups  i n t e r e s t e d  i n  highway s a f e t y  

w i l l  be u s e f u l  and q u i t e  n e c e s s a r y  l a t e r  i n  winning p u b l i c  s u p p o r t  

and i n  p r o v i d i n g  p u b l i c  e d u c a t i o n .  These non-government groups  

may well have a  d e g r e e  of r a p p o r t  and i n f o r m a l  c o n t a c t  w i t h  s t a t e  

o f f i c i a l s  which f e d e r a l  o f f i c i a l s  might n o t  p o s s e s s .  

Once t h e  p r i n c i p a l  o f f i c i a l s  a t  t h e  s t a t e  l e v e l  have a c c e p t e d  

t h e  program, t h e  g e n e r a l  p u b l i c  must b e  educa ted  about  t h e  program. 

T h i s  p r o c e s s  h a s  two phases .  The f i r s t  is  t o  pe r suade  them of t h e  

d e s i r a b i l i t y  of t h e  program. T h i s  w i l l  p r i m a r i l y  b e  t h e  r e s p o n s i -  

b i l i t y  of t h e  l o c a l  o f f i c i a l s ,  who can  u s e  t h e  same arguments  ou t -  

l i n e d  above.  The u s u a l  means of p u b l i c  i n f o r m a t i o n  i n c l u d i n g  mass 

media ,  p u b l i c  a p p e a r a n c e s ,  and p e r s o n a l  c o n t a c t  can  be employed. 

Non-government g roups  w i l l  p l a y  a  s i z e a b l e  r o l e  h e r e .  A f t e r  t h e  

a c t u a l  program has  been adop ted ,  t h e  p u b l i c  must be  educa ted  on 

t h e  s p e c i f i c  r e q u i r e m e n t s  of t h e  program. 

O b j e c t i o n s  t o  t h e  program a r e  l i k e l y  t o  come from f o u r  s o u r c e s .  

F i r s t  t o  o b j e c t  w i l l  be t h o s e  groups  i n  s o c i e t y  which view w i t h  

d i s t r u s t  any i n n o v a t i v e  government a c t i o n .  Very l i t t l e  can  be 

done t o  answer t h i s  o p p o s i t i o n  which is  o f t e n  q u i t e  v o c a l  i f  

l i m i t e d  i n  wide s u p p o r t .  O f f i c i a l s  can  o n l y  stress t h e  f a c t  t h a t  

such  programs have been l o n g - e s t a b l i s h e d  on a  sound b a s i s  i n  

o t h e r  a r e a s .  

T h e  second  s o u r c e  of o p p o s i t i o n  w i l l  come from t h o s e  who f e a r  

t h a t  t h e  program w i l l  produce g r a f t ,  c o r r u p t i o n ,  and e x p l o i t a t i o n  

of t h e  m o t o r i s t .  These f e a r s  u n f o r t u n a t e l y  a r e  somewhat r e a l i s t i c  

and a  number o f  s t e p s  s h o u l d  be  t a k e n  t o  a m e l i o r a t e  them. These 

s t e p s  i n c l u d e  s e l e c t i o n  of  a  s t a t e  o r  s t a t e s  t h a t  have a  r e p u t a t i o n  

f o r  competent  a d m i n i s t r a t i o n ,  and e s t a b l i s h m e n t  of  t i g h t  c o n t r o l s  

which c a n  be employed t o  avo id  these problems.  I f  p r i v a t e  

a g e n c i e s  conduc t  i n s p e c t i o n s  t h e y  must b e  c a r e f u l l y  p o l i c e d ,  and 

t h e i r  compensat ion f o r  i n s p e c t i o n  must b e  made g r e a t  enough t o  

minimize t h e  i n c e n t i v e s  f o r  improper  c o n d u c t .  S t a t e - o p e r a t e d  

f a c i l i t i e s  avo id  many of  t h e s e  problems,  b u t  t h e y  do r e q u i r e  
a d d i t i o n a l  government i n v e s t m e n t .  



A t h i r d  s o u r c e  of cr i t icism can  come from t h o s e  who f e e l  t h a t  

i n s p e c t i o n  w i l l  d i s c r i m i n a t e  a g a i n s t  poor  p e o p l e  who d r i v e  t h e  

o l d e s t  c a r s  (which a r e  u s u a l l y  i n  t h e  wors t  c o n d i t i o n ) .  P e r s o n s  

who r e g u l a r l y  r e l y  on i n e x p e n s i v e  used  v e h i c l e s  f o r  b a s i c  t r a n s -  

p o r t a t i o n  may n o t  view c a r  r e p a i r s  a s  wor th  t h e  c o s t ,  and y e t  
w i l l  b e  u n a b l e  t o  o b t a i n  well m a i n t a i n e d  b u t  more e x p e n s i v e  

v e h i c l e s ,  Two p o s s i b l e  b e n e f i t s  of i n s p e c t i o n  c o u n t e r  t h i s  con- 

c e r n .  F i r s t ,  t h e  d i s a d v a n t a g e d  c i t i z e n s  i n  s o c i e t y  a r e  q u i t e  

s u s c e p t a b l e  t o  consumer a b u s e s  i n  g e n e r a l  a s  well a s  i n  au tomob i l e  

r e p a i r s  (Re fe rence  5-13) .  A f a i r l y  conducted  i n s p e c t i o n  program 

may o f f e r  them some a d d i t i o n a l  p r o t e c t i o n  a g a i n s t  s u c h  a b u s e s  

p a r t i c u l a r l y  i f  p u b l i c  f a c i l i t i e s  a r e  made a v a i l a b l e  f o r  i n s p e c -  

t i o n  on r e q u e s t  and means a r e  e s t a b l i s h e d  t o  make g a r a g e s  r e s p o n s i b l e  

f o r  t h e  r e p a i r  work per formed,  However, t h i s  c o u l d  g e n e r a t e  oppos i -  

t i o n  from g a r a g e  o p e r a t o r s  who no rma l ly  a r e  q u i t e  f a v o r a b l e  t o  

i n s p e c t i o n  programs,  A s  a  second  b e n e f i t ,  t h e  i n s p e c t i o n  program 

may d e t e c t  minor  d e f e c t s  which i f  c o r r e c t e d  prompt ly  may a t  s l i g h t  

c o s t  p r e v e n t  much more c o s t l y  r e p a i r s  l a t e r  o r  g r e a t l y  e x t e n d  t h e  

u s e f u l  l i f e  of  t h e  v e h i c l e .  

A f i n a l  s o u r c e  of  o p p o s i t i o n  may come from t h o s e  who t h i n k  

t h a t  i n s p e c t i o n  does  n o t  o f f e r  a  r e t u r n  i n  s a f e t y  e q u a l  t o  i t s  

c o s t s .  P o t e n t i a l l y  t h i s  is t h e  most d e s t r u c t i v e  cr i t ic ism of  a l l  

p a r t i c u l a r l y  i n  a  p e r i o d  when a l l  government programs a r e  coming 

unde r  q u e s t i o n  and r ev i ew.  The re  a r e  s t r o n g  s e n t i m e n t s  t o  

e s t a b l i s h  p r i o r i t i e s  f o r  t h o s e  programs which have a  c l e a r l y  

demons t r ab l e  e f f e c t  on t h e  p u b l i c  w e l f a r e .  U n f o r t u n a t e l y ,  t h e  

c a s e  f o r  i n s p e c t i o n  h a s  n o t  been c o n c l u s i v e l y  proven  d e s p i t e  

many a t t e m p t s  t o  do  s o ,  and p r e s e n t l y  i t  may s t i l l  be  i m p o s s i b l e  

t o  measure  t h e  e f f e c t s  of  i n s p e c t i o n  on a c c i d e n t s .  The c o u n t e r  

argument t o  t h i s  c r i t i c i s m  i s  t h a t  t h e  p r e s e n t  program is expe r i - .  

m e n t a l  and d e s i g n e d  t o  a i d  i n  answer ing  t h e  s p e c i f i c  q u e s t i o n  t h e y  
a r e  pos ing .  Appointment of  an independen t  agency t o  per form t h e  

e v a l u a t i o n  c a n  f u r t h e r  b l u n t  t h i s  c r i t i c i s m .  I n  t h i s  c o n t e x t ,  



establishment of a program advisor and review panel which includes 

some of the program's critics will not only introduce a valuable 

diversity of views, but will also reassure critics of the program's 

integrity. 

More space has been devoted to the possible opposition to 

the program than to the proponents. Those who favor inspection 

need only be reminded of their own virtue. Establishing a program 

in an area which does not currently have inspection will, in all 

likelihood, generate local opposition. The existence and strength 

of this opposition can be inferred from the absence of a program 

despite federal standards requiring one. These forces are not 

likely to be overcome simply by labeling the program an experiment. 

5.4 Operational Procedures 

In the self-inspection system, vehicle owners will receive 

instruction manuals and certification forms at some pre-determined 

time during the initial year of operations. The instruction manual 

will contain a complete guide on how to conduct the self-inspection 

along with suggestions for a more complete inspection than the 

minimum if the owner wants to do one. The owner or, if he is 

unwilling or is unable, a mechanic of his choice, will complete 

the required inspection indicating, on the certification form pro- 

vided, the defects found. The owner will then repair the defects, 

provide a copy of the form indicating the defects found and 

certifying repair to the agency supervising $elf-inspection, The 

owner will also retain one copy of the certification form in the 

vehicle and place a decal indicating when the vehicle is required 

to be reinspected on the vehicle. 

Distribution and return of certification forms will be depen- 

dent on the motor vehicle registration system used in the state. 

If all registrations are renewed during one period, the manuals 

will have to be distributed by mail during the year and the certi- 

fication forms returned also by mail. If the owner does not return 

the certification form within the required period, a follow-up 



p r o c e d u r e  w i l l  be  invoked .  I f  t h e  s t a t e  f o l l o w s  a  c o n t i n u o u s  

r e g i s t r a t i o n  p r o c e d u r e ,  t h e  d i s t r i b u t i o n  and fo l low-up  w i l l  b e  

s i m p l e r .  The owner w i l l  r e c e i v e  t h e  n e c e s s a r y  m a t e r i a l s  s h o r t l y  

p r i o r  t o  t h e  e x p i r a t i o n  of h i s  r e g i s t r a t i o n .  He w i l l  t h e n  b e  

r e q u i r e d  t o  comple t e  t h e  i n s p e c t i o n  and p r e s e n t  n e c e s s a r y  c e r t i f i -  

c a t i o n  b e f o r e  r e c e i v i n g  h i s  new l i c e n s e  p l a t e s .  T r a n s f e r  of  

v e h i c l e s  from one owner t o  a n o t h e r  o r  p u r c h a s e  of new v e h i c l e s  w i l l  

r e q u i r e  t h e  new owner t o  comple t e  and c e r t i f y  i n s p e c t i o n  p r i o r  t o  

r e c e i v i n g  t h e  t i t l e  and r e g i s t r a t i o n .  I n  a l l  c a s e s ,  t h e  owner w i l l  

r e c e i v e  a  manual and s u f f i c i e n t  forms t o  comple t e  i n s p e c t i o n  f o r  

s e v e r a l  y e a r s .  

U n f o r t u n a t e l y ,  s i m p l y  r e q u i r i n g  v e h i c l e  owners t o  i n s p e c t  and . 

t o  c e r t i f y  t h e i r  v e h i c l e s  may not  be  enough t o  i n s u r e  a  h i g h  

q u a l i t y  l e v e l  of  mechan ica l  c o n d i t i o n .  A p o l i c e  o p e r a t e d  check  

l a n e  sys t em w i l l  complement t h e  s e l f - i n s p e c t i o n  program by e n f o r c i n g  

i t s  p r o v i s i o n s  and by r e q u i r i n g  a  c o n t i n u o u s  adhe rence  t o  a  minimum 

q u a l i t y  l e v e l .  

Check l a n e  teams c o n s i s t i n g  of  two p o l i c e  o f f i c e r s  and two 

v e h i c l e  i n s p e c t o r s  w i l l  be  o p e r a t e d  a t  v a r i o u s  s i t e s  th roughou t  t h e  

s t a t e .  V e h i c l e s  w i l l  b e  s e l e c t e d  from t h e  t r a f f i c  s t r e a m  f o r  i n s p e c -  

t i o n .  The i n s p e c t i o n  w i l l  d e t e r m i n e  i f  t h e  s e l f - i n s p e c t i o n  had been 

conduc ted  and where p o s s i b l e  i f  t h e  r e p a i r s  had i n  f a c t  been made. 

The v e h i c l e  w i l l  a l s o  be  checked  f o r  d e f e c t s  which c o u l d  have  

o c c u r r e d  a f t e r  t h e  s e l f - i n s p e c t i o n  was comple t ed .  I f  any d e f e c t s  

a r e  found ,  t h e  s e l f - i n s p e c t i o n  s t i c k e r  w i l l  b e  removed from t h e  

v e h i c l e  and a  l i m i t e d - t i m e  f a i l u r e  s t i c k e r  a t t a c h e d .  The owner w i l l  

t h e n  b e  r e q u i r e d  t o  have t h e  v e h i c l e  r e p a i r e d ,  and he must r e t u r n  

t o  a  d e s i g n a t e d  p l a c e ,  s u c h  a s  a  s t a t e  p o l i c e  p o s t ,  t o  have h i s  

v e h i c l e  r e i n s p e c t e d .  I f  t h e  d e f e c t s  a r e  c o r r e c t e d  o r  i f  none were 

p r e s e n t  a t  t h e  o r i g i n a l  i n s p e c t i o n ,  a  new check  l a n e  s t i c k e r  w i l l  

be a t t a c h e d  t o  t h e  v e h i c l e .  T h i s  s t i c k e r  w i l l  be  v a l i d  u n t i l  t h e  

time t h a t  t h e  s e l f - i n s p e c t i o n  c e r t i f i c a t i o n  w i l l  have e x p i r e d .  Ca r s  

d i s p l a y i n g  check  l a n e  s t i c k e r s  w i l l  n o t  have immunity from f u r t h e r  

check  l a n e  i n s p e c t i o n s ,  p a r t i c u l a r l y  i f  t h e y  d i s p l a y  obv ious  



hazardous  d e f e c t s ,  b u t  presumably t h e  p o l i c e  w i l l  c o n c e n t r a t e  t h e i r  

e f f o r t s  on t h o s e  n o t  p r e v i o u s l y  c o n t a c t e d .  I n  c a s e s  where no  s e l f -  

i n s p e c t i o n  was per formed,  where t h e  s e l f - i n s p e c t i o n  was performed 

b u t  t h e  r e p a i r s  were n o t  made, where haza rdous  d e f e c t s  had o c c u r r e d  

a f t e r  s e l f - i n s p e c t i o n  r e p a i r , , o r  where t h e  owner f a i l e d  t o  r e t u r n  

f o r  r e i n s p e c t i o n ,  c r i m i n a l  p e n a l t i e s  may be  invoked .  

V e h i c l e s  may be  checked a l s o  i n  a  less s y s t e m a t i c  manner. 

O f f i c e r s  making r o u t i n e  t r a f f i c  s t o p s  may be  empowered t o  conduc t  

i n s p e c t i o n s  s i m i l a r  t o  t h a t  g i v e n  i n  t h e  check  l a n e  w i t h  t h e  same 

p r o c e d u r e s  b e i n g  fo l lowed  i f  any i r r e g u l a r i t i e s  a r e  d i s c o v e r e d .  

When v e h i c l e s  w i t h  haza rdous  d e f e c t s  a r e  obse rved  by p o l i c e ,  t h e y  

w i l l  b e  r e q u i r e d  t o  i n s t i t u t e  t h e  d e f e c t i v e  v e h i c l e  p rocedure  of 

t h e  check  l a n e .  

A r e a s o n a b l e  g o a l  f o r  t h e  check  l a n e  program w i l l  b e  t o  check  

approx ima te ly  10% of t h e  v e h i c l e s  p e r  y e a r  on a  s t a t e - w i d e  b a s i s .  

The i n t e n s i t y  of t h e  e f f o r t  c a n  be v a r i e d  depending  on judgment 

and e x p e r i e n c e  a s  t o  t h e  r e l a t i v e  d e g r e e  of  compl iance  and c o n d i t i o n  

of t h e  v e h i c l e s  i n  a  p a r t i c u l a r  a r e a .  Areas  which had poor  compli-  

ance  r e c o r d s  o r  had v e h i c l e s  w i t h  a  h i g h  f r e q u e n c y  of m u l t i p l e  

d e f e c t s  w i l l  be  checked more f r e q u e n t l y ,  w h i l e  a r e a s  w i t h  good com- 

p l i a n c e  w i l l  be  checked less f r e q u e n t l y  b u t  o f t e n  enough t o  remind 

c i t i z e n s  i n  t h a t  a r e a  t h a t  everyone  i s  s u b j e c t  t o  t h e  law.  V e h i c l e s  

d i s p l a y i n g  new c e r t i f i c a t i o n  s t i c k e r s  w i l l  be g i v e n  p a r t i c u l a r  

a t t e n t i o n  s i n c e  improper  c e r t i f i c a t i o n  is  m o s t  e a s i l y  d e t e c t a b l e  i n  

t h e s e  c a s e s .  From time t o  time p u b l i c i t y  s h o u l d  be g i v e n  t o  

i n c i d e n t s  i n  which l o c a l  r e s i d e n t s  encoun te red  d i f f i c u l t y  w i t h  t h e  

check  l a n e  t o  s e r v e  a s  a  r eminde r  t o  o t h e r s .  

Having t h e  check  l a n e  w i l l  encourage  i n d i v i d u a l s  t o  m a i n t a i n  

t h e i r  v e h i c l e s  between i n s p e c t i o n  p e r i o d s .  Along w i t h  t h e  educa-  

t i o n a l  v a l u e  of s e l f - i n s p e c t i o n ,  t h e  check  l a n e  can  i n d u c e  a  con- 

t i n u o u s  awareness  of  v e h i c l e  c o n d i t i o n  which c a n  a l t e r  ma in t enance  

p r a c t i c e  i n  s u c h  a  manner a s  t o  have a  more b e n e f i c i a l  e f f e c t  on 

t h e  q u a l i t y  of  mechanica l  c o n d i t i o n  t h a n  an  i n s p e c t i o n  p e r i o d i c a l l y  



conducted by someone e l s e .  The check l a n e  w i l l  a l s o  have u s e f u l  

s i d e  b e n e f i t s  i n  terms of g r e a t e r  enforcement of d r i v e r ' s  l i c e n s e  

r e s t r i c t i o n s  o r  suspens ions ,  of recovery of s t o l e n  v e h i c l e s ,  and 

of g e n e r a l  law enforcement v i s i b i l i t y  (Reference 5-14).  

L i t t l e  needs t o  be s a i d  about  t h e  o r g a n i z a t i o n  and admin i s t r a -  

t i o n  of t h e  s t a n d a r d  i n s p e c t i o n  program. There a r e  a  v a r i e t y  of 

systems i n  e x i s t e n c e ,  many of which provide  adequate models f o r  an 

exper imenta l  j u r i s d i c t i o n  t o  fo l low.  For t h e  experiment ,  adoption 

of a  p u b l i c l y  opera ted  f a c i l i t y  seems more d e s i r a b l e .  This  w i l l  

i n s u r e  t h a t  a  more c o n s i s t e n t  procedure w i l l  be  fol lowed and w i l l  

e a s e  t h e  burdens of c o l l e c t i n g  d a t a  f o r  e v a l u a t i o n .  Moreover, 

by having a  p u b l i c l y  opera ted  f a c i l i t y ,  fewer s p e c i a l  i n t e r e s t s  

w i l l  develop f a v o r i n g  i ts  c o n t i n u a t i o n  i f  some o t h e r  system is 

found p r e f e r a b l e  a f t e r  e v a l u a t i o n .  A p u b l i c  f a c i l i t y  w i l l  e n t a i l  

g r e a t e r  government o u t l a y  and w i l l  p l a c e  some a d d i t i o n a l  c o s t s  on 

t h e  p u b l i c ;  many people w i l l  have t h e i r  v e h i c l e s  checked f i r s t  a t  

a  p r i v a t e  garage  b e f o r e  going t o  t h e  p u b l i c  s t a t i o n  s o  a s  t o  avoid 

having t o  r e t u r n  f o r  a  r e i n s p e c t i o n .  

The d i a g n o s t i c  i n s p e c t i o n  system is more complicated than 

e i t h e r  t h e  s e l f - i n s p e c t i o n  system o r  t h e  s t a n d a r d  i n s p e c t i o n  system; 

i t  r e q u i r e s  a  more s t r u c t u r e d  i n s p e c t i o n  appara tus  and invo lves  

m u l t i - l e v e l  s e t  responses  which w i l l  be more d i f f i c u l t  t o  a d m i n i s t e r ,  

I n  t h e  d i a g n o s t i c  system more i n d i v i d u a l  components w i l l  be checked 

and t h e i r  performance measured than i n  o t h e r  systems.  Rat ings  w i l l  

be g iven t o  components i n d i v i d u a l l y ,  and t o  t h e  v e h i c l e  a s  a  whole. 

A c r i t i c a l  assessment  w i l l  be made of t h e  d e v i a t i o n  of each component 

from s p e c i f i c a t i o n s .  A f i v e  p o i n t  s c a l e  is recommended wi th  varying 

a c t i o n s  r e q u i r e d  of t h e  m o t o r i s t .  The sugges ted  s c a l e  and recommended 

responses  a r e :  

A .  For component, e x c e l l e n t  c o n d i t i o n ,  shows l i t t l e  o r  
no wear, w i t h i n  o r i g i n a l  equipment s p e c i f i c a t i o n s .  For 
v e h i c l e ,  a l l  systems a r e  "A"  r a t e d .  Reinspect ion  
r e q u i r e d  a f t e r  one yea r .  



B .  For  component, normal c o n d i t i o n  o r  normal wear ,  
w i t h i n  good t o l e r a n c e  of o r i g i n a l  s p e c i f i c a t i o n s .  
For v e h i c l e ,  a l l  sys tems  a r e  r a t e d  "B" o r  b e t t e r .  
R e i n s p e c t i o n  r e q u i r e d  a f t e r  one y e a r .  

C .  For component, e x c e s s i v e  wear shown, b u t  does  n o t  
r e p r e s e n t  a  haza rd  o r  p o t e n t i a l  haza rd  under  ex t reme 
c o n d i t i o n s ,  For v e h i c l e ,  a l l  sys tems  a r e  r a t e d  "C" 
o r  b e t t e r .  R e i n s p e c t i o n  r e q u i r e d  i n  s i x  months,  b u t  
r e p a i r  o n l y  a d v i s e d  n o t  r e q u i r e d .  

D ,  For  component, e x c e s s i v e  wear shown o r  f a i l u r e  
t h a t  w i l l  c o n s t i t u t e  a  haza rd  under  ex t reme o p e r a t i n g  
c o n d i t i o n s  o r  p o t e n t i a l  haza rd  under  normal o p e r a t i n g  
c o n d i t i o n s .  For  v e h i c l e ,  any sys tem w i t h  a  "D" r a t i n g  
o r  numerous sys t ems  w i t h  "C" r a t i n g s  so  a s  t o  i n d i c a t e  
g e n e r a l l y  poor  maintenance p r a c t i c e .  R e i n s p e c t i o n  
r e q u i r e d  i n  one month. Repa i r  r e q u i r e d .  

E .  For  component, e x c e s s i v e  wear shown o r  f a i l u r e  
t h a t  w i l l  c o n s t i t u t e  a  haza rd  under  normal o p e r a t i n g  
c o n d i t i o n s .  For  v e h i c l e ,  any sys tem w i t h  an "E" r a t i n g  
o r  w i t h  m u l t i p l e  "D" r a t i n g s  s o  a s  t o  i n d i c a t e  g e n e r a l l y  
poor maintenance p r a c t i c e .  R e i n s p e c t i o n  r e q u i r e d  i n  
two weeks. Repa i r  r e q u i r e d .  Veh ic l e  o p e r a t i o n  r e s t r i c t e d  
t o  c e r t a i n  c i r c u m s t a n c e s  a s  from i n s p e c t i o n  f a c i l i t y  t o  
g a r a g e  and t o  and from work i f  no o t h e r  means of t r a n s -  
p o r t a t i o n  a v a i l a b l e .  

Condemned. Fo r  component, e x c e s s i v e  wear shown o r  f a i l u r e .  
C o n s t i t u t e s  an immediate t h r e a t  t o  s a f e t y .  Fo r  v e h i c l e  
any condemned sys tem o r  m u l t i p l e  "EM r a t e d  sys tems  which 
i n  combina t ion  pose  immediate t h r e a t .  Repa i r  r e q u i r e d .  
Must b e  r e i n s p e c t e d  b e f o r e  any highway o p e r a t i o n  is  
a l lowed .  

What c o n s t i t u t e s  a  p a r t i c u l a r  r a t i n g  l e v e l  f o r  each  component w i l l  

have t o  be dec ided  i n  t h e  p l a n n i n g  phase  of t h e  s p e c i f i c  d i a g n o s t i c  

f a c i l i t y .  

The d i a g n o s t i c  sys t em a l t e r s  some of t h e  r i s k  f a c t o r s  asso-  

c i a t e d  w i t h  i n s p e c t i o n  sys t ems .  I t  w i l l  r educe  t h e  chance  of some 

c r i t i c a l  component b e i n g  ove r looked  by a  more thorough and d e t a i l e d  

examina t ion .  But i t  w i l l  a l l ow c e r t a i n  components t o  "pas sv  by 

t h e  mechanism of t h e  "B" and "C" r a t i n g s .  These components might 

be  r e j e c t e d  under  a  s t r i c t  go-no-go sys tem of  ex t r eme ly  c a u t i o u s  

t o l e r a n c e s .  By a d v i s i n g  t h e  owner and by r e q u i r i n g  r e i n s p e c t i o n  



s o o n e r  i n  t h e  c a s e  of  "C" r a t i n g s ,  t h e  r i s k  of t h i s  a c t i o n  is 

reduced  w h i l e  a t  t h e  same time e l i m i n a t i n g  t h e  need f o r  r e p a i r s  

of  marg ina l  b e n e f i t .  

The v a r y i n g  l e v e l s  of  r e s p o n s e  w i l l  a l l o w  t h e  v e h i c l e  owner 

t o  form an a c c u r a t e  assessment  of t h e  c o n d i t i o n  of h i s  v e h i c l e  

and t o  t a i l o r  h i s  main tenance  p o l i c y  t o  t h a t  a s se s smen t .  The 

owner w i l l  have t o  r e p a i r  o n l y  t h o s e  components t h a t  need r e p a i r  

r a t h e r  t han  pe rhaps  b e i n g  f o r c e d  t o  r e p l a c e  an e n t i r e  sub-system.  

He w i l l  b e  a l e r t e d  t o  e x c e s s i v e  wear of p a r t i c u l a r  components t h a t  

may c a u s e  more e x t e n s i v e  damage i f  n o t  c o r r e c t e d .  F i n a l l y ,  h e  w i l l  

d i s m i s s  t h e  n o t i o n  t h a t  hav ing  pas sed  i n s p e c t i o n  means a  p e r f e c t  

c a r  t h a t  o b v i a t e s  t h e  need f o r  c o n t i n u e d  c a u t i o n .  

5 . 5  Program C o s t s  

Program c o s t s  w i l l  v a r y  w i t h  t h e  number of  v e h i c l e s  t o  be  

i n s p e c t e d ;  t h e  e x t e n t  of  i n s p e c t i o n ;  t h e  d e g r e e  of p u b l i c  a c c e p t a n c e  

o f t h e  program i n  f u l f i l l i n g  r e q u i r e m e n t s  w i t h o u t  enforcement  a c t i o n  

b e i n g  t a k e n ;  t h e  t y p e  and c l a s s i f i c a t i o n  of p e r s o n n e l  used  i n  each  

program a c t i v i t y ;  l o c a l  wage l e v e l s ;  and t h e  p r o d u c t i v i t y  of  

p e r s o n n e l .  D e t a i l e d  c o s t  e s t i m a t e s  c a n  o n l y  be  c o n s t r u c t e d  a f t e r  

a  f i n a l  program p l a n  h a s  been dec ided  f o r  a  s p e c i f i c  j u r i s d i c t i o n .  

Even t h e s e  e s t i m a t e s  s h o u l d  b e  p repa red  f o r  a  r ange  of a n t i c i p a t e d  

o p e r a t i n g  r e s u l t s :  f o r  example,  c o s t s  can  v a r y  wide ly  w i t h  number 

of  r e i n s p e c t i o n s  n e c e s s a r y  i n  t h e  s t a n d a r d  o r  d i a g n o s t i c  program 

and w i t h  t h e  o p e r a t i n g  e f f i c i e n c y  of t h e  l a n e .  

To i l l u s t r a t e  some of  t h e  problems a s s o c i a t e d  w i t h  d e t e r m i n i n g  

program c o s t s ,  e s t i m a t e s  have been p r e p a r e d  f o r  an e x p e r i m e n t a l  

program under  s e v e r a l  " r e a s o n a b l e t t  a s sumpt ions .  They have n o t  been 

drawn on t h e  b a s i s  of d e t a i l e d  examina t ion  of any one  sys t em,  bu t  
r a t h e r  upon judgment based  on o b s e r v a t i o n  of a  number of  sys t ems .  

The c o s t  e s t i m a t e s  p r e s e n t e d  r e p r e s e n t  pe rhaps  t h e  2 5 t h  p e r c e n t i l e  
and t h e  7 5 t h  p e r c e n t i l e  of  c o s t s .  Pu t  a n o t h e r  way, t h e  e s t i m a t e s  

r e p r e s e n t  what might  p r e v a i l  under  modera t e ly  f a v o r a b l e  o r  under  



modera t e ly  u n f a v o r a b l e  c o n d i t i o n s .  For  e v a l u a t i o n ,  t h e  e s t i m a t e s  

a l s o  r e f l e c t  t h e  d i f f e r e n c e s  between n modest and a  l n r g e  e f f o r t  

i n  d a t a  c o l l e c t i o n .  The c a l c u l a t i o n s  assume a  s t a t e  w i t h  3 ,000 ,000  

r e g i s t e r e d  v e h i c l e s  u s i n g  a  s e l f - i n s p e c t i o n  and check  l a n e  sys t em 

o p e r a t i n g  s t a t e - w i d e  and h a v i n g  s t a n d a r d  and d i a g n o s t i c  sys t ems  

o p e r a t i n g  i n  two c o u n t i e s  w i t h  app rox ima te ly  100 ,000  v e h i c l e s  i n  

e a c h .  More d e t a i l e d  assumpt ions  f o r  each  program c a t e g o r y  a r e  

p r e s e n t e d  below. T a b l e  5-1 p r e s e n t s  t h e s e  e s t i m a t e s  f o r  bo th  a  

three and f i v e  y e a r  program. 

The F e d e r a l  p o r t i o n  of  t h e  c o s t  of each  a c t i v i t y  assumes t h a t  

t h e  F e d e r a l  government w i l l  f i n a n c e  100% of  t h e  i n i t i a l  and  c a p i t a l  

c o s t s  and 70% of t h e  o p e r a t i n g  costs of each  program. The F e d e r a l  

government is assumed t o  b e  f u n d i n g  100% of t h e  e v a l u a t i o n  c o s t .  

T h i s  mix of f u n d i n g  is p u r e l y  a r b i t r a r y ;  i t  might a r i s e  from a  

combina t ion  of  403 and 402 funds  w i t h  some match ing  by t h e  s t a t e .  

No a t t e m p t  h a s  been made t o  e s t i m a t e  d i r e c t l y  t h e  v e h i c l e  

owner ' s  compl iance  c o s t ,  a  major  c o s t  e lement  o f  v e h i c l e  i n s p e c t i o n  

programs which does  n o t  appea r  i n  governmental  budge t s .  T h i s  

compl iance  c o s t  i n c l u d e s  t h e  v a l u e  of  t h e  owner ' s  time, t h e  i n c r e -  

menta l  r e p a i r  c o s t  t o  meet i n s p e c t i o n  s t a n d a r d s ,  and m i s c e l l a n e o u s  

items such  a s  v e h i c l e  o p e r a t i n g  expense  w h i l e  t r a v e l i n g  t o  and from 

t h e  i n s p e c t i o n  f a c i l i t i e s .  S i n c e  these expenses  a r e  s u b j e c t  t o  

b o t h  s u b j e c t i v e  v a l u a t i o n s  and a  l a r g e  s t o c h a s t i c  e lement  no a t t e m p t  

h a s  been made t o  f o r m a l l y  e s t i m a t e  them; a  p u r e l y  s u b j e c t i v e  e s t i -  
mate p l a c e s  t h i s  c o s t  between $2 .50  and $7.50 p e r  i n s p e c t i o n .  

The  low range  e s t i m a t e  f o r  t h e  check  l a n e  sys t em,  p r e s e n t e d  

i n  Tab le  5-2, was based  on t h e  assumpt ion  t h a t  t h e r e  would be 18 

teams o p e r a t i n g ,  each  i n s p e c t i n g  100 v e h i c l e s  p e r  day f o r  175  

o p e r a t i n g  d a y s  p e r  y e a r .  Each check  l a n e  team w i l l  c o n s i s t  of two 
p o l i c e  o f f i c e r s ,  and two c i v i l i a n  v e h i c l e  i n s p e c t o r s .  A t h i r d  

v e h i c l e  i n s p e c t o r  w i l l  b e  a s s i g n e d  f u l l  time t o  pe r fo rming  i n s p e c -  

t i o n s  a t  a  c e n t r a l  l o c a t i o n .  On f r e e  d a y s ,  t h e  two check  l a n e  



Table 5-1A 

Vehic le  Regula t ion  Program: Minimum and 
Maximum Cos t s  by Major A c t i v i t y  

T o t a l  Cos t s  Federa l  cos t s '  

A c t i v i t y  Minimum Maximum Minimum Maximum 

Check Lane $2,413,000 $5,005,000 $1,772,000 $3,323,000 
S e l f -  

I n spec t i on  2,097,000 4,339,000 849,000 3,146,000 
Standard  

Inspec  t i o n  314,000 748,000 80,000 105,000 
Diagnos t i c  

I n spec t i on  1,072,000 3,158,000 833,000 2,515,000 
Evaluat ion  150,000 895,000 150,000 895,000 

T o t a l s  $6,046,000 $14,145,000 $3,684,000 $9,984,000 

Table 5-1B 

Vehic le  Regula t ion  Programs: To t a l  Cos t s  of Three and 
F ive  Year Programs f o r  Both Minimum and Maximum Program 

by Major A c t i v i t y  

3 Year Program 5 Year Program 

A c t i v i t y  Minimum Maximum Minimum Maximum 

Check Lane $2,389,000 $2,639,000 $4,550,000 $5,053,000 
S e l f -  

I n spec t i on  2,097,000 2,839,000 3,089,000 4,339,000 
Standard  

Inspec  t i o n  314,000 535,000 528,000 748,000 
Diagnos t i c  

Inspec t i o n  1,072,000 1,844,000 1 ,804,000 3,158,000 
Evaluat ion  150,000 530,000 256,000 895,000 

T o t a l s  $6,022,000 $8,387,000 $10,227,000 $14,293,000 

Note: Numbers p resen ted  he r e  might no t  agree  e x a c t l y  wi th  those  
i n  Tables  I-VI due t o  rounding and c e r t a i n  minor adjus tments  
f o r  j o i n t  overhead c o s t s  sha r ed  among c e r t a i n  a c t i v i t i e s .  

' ~ e d e r a l  expend i tu res  a r e  assumed t o  cover  100% of c a p i t a l  and s e t  
up c o s t s  f o r  a l l  programs, 70% of o p e r a t i n g  c o s t s  no t  covered by 
u s e r  f e e s  f o r  i n s p e c t i o n  programs, and 100% of eva lua t i on  c o s t s .  



Tab le  5-2 

Veh ic l e  Check Lane, Minimum and Maximum Program 
C o s t s  f o r  Three  and F i v e  Year Programs 

Minimum Program 
1 

I tem 3  Year Cos t  2  

Program P lann ing  
Pe r sonne l  T r a i n i n g  
Equipment 
Pe r sonne l :  

45 O f f i c e r s  a t  $10,00O/yr.  
54 I n s p e c t o r s  a t  $7,00O/yr. 
4  S u p e r v i s o r s  a t  $12,50O/yr. 
4  C l e r k s  a t  $6,00O/yr. 

T r a n s p o r t a t i o n  and Veh ic l e  
Upkeep 

Data P r o c e s s i n g  and S u p p l i e s  
O f f i c e  Space and Othe r  

Overhead 

T o t a l  Opera t ion  $2,437,200 

5  Year Cost 3 

Less  Adjustment f o r  Eva lua t ion  
A c t i v i t y :  

150 Team days  p e r  y e a r  of  
o p e r a t i o n s  a t  $60.00/day 18 ,000  36,000 

Data P r o c e s s i n g  and S u p p l i e s  6 ,000 12 , 000 

T o t a l  Chargeable  t o  I n s p e c t i o n  
A c t i v i t y  Only $2,413,200 $4,598,400 

F e d e r a l  Sha re  
S t a r t - u p  and C a p i t a l  308,000 398,000 
70% of O p e r a t i o n s  Excluding  

Eva lua t ion  1 ,474,000 2 ,940,000 

$1,772,000 $3 ,338,000 

1 
Minimum program c o n s i s t s  of 1 8  teams o p e r a t i n g  175 days  p e r  y e a r  
i n  f i e l d  and i n s p e c t i n g  100 v e h i c l e s  p e r  day.  150 team days  p e r  
y e a r  a r e  devoted  t o  c o l l e c t i n g  d a t a  f o r  e v a l u a t i o n .  E v a l u a t i o n  
program is  charged  f o r  t h e  v a r i a b l e  c o s t s  of t h i s  a c t i v i t y  which 
a r e  $60.00 p e r  team day f o r  p e r s o n n e l  and $ - 2 0  p e r  v e h i c l e  
i n s p e c t e d  f o r  d a t a  p r o c e s s i n g .  

2  Three  y e a r  program i n v o l v e s  one y e a r  of program p l a n n i n g  and 
o r g a n i z a t i o n  and two y e a r s  of o p e r a t i o n .  

3 ~ i v e  y e a r  program has  one yea r  of p l a n n i n g  and f o u r  y e a r s  of 
o p e r a t i o n s .  



Table 5-2 (Continued) 

Maximum Program 4 

I tem 3 Year Cost 5 Year Cost 

Program Planning 
Personnel Training 
Equipment 
Personnel: 
50 Officers at $10,000 
60 Inspectors at $7,500 
4 Supervisors at $12,500 
4 Clerks at $6,000 

Vehicle Upkeep and 
Transportation 

Data Processing and Supplies 
Office Space and Overhead 

Total Operations 

Less Evaluation Allocation: 

Inspection Personnel 
Data Processing 

Inspection Operations 

Federal Share 

Start-up and Capital 
70% of Operations 

4~aximum program involves 20 teams operating 175 days per year 
with 24 days per team devoted to evaluation activities. Each 
team will conduct 25 evaluation samples per year, Inspection 
personnel charges are higher proportionally than under minimum 
plan for evaluation effort since the evaluation effort requires 
a substantial rather than a minor effort. 



Table 5-3 

Self-Inspection Program Costs by Major Program Category, 
Minimum and Maximum Estimates for Three nnd Five Ycnr Progrnms 

Minilnum IVog I-nm 1 Maximum Program 2 

Category 3 Years 5 Years 3 Years 5 Years 

Initial Planning 
and Design $ 30,000 $ 30,000 $ 30,000 $ 30,000 

Distribution of 
Original Materials 
to Public 750,000 750,000 1,050,000 1,050,000 

Renewal and 
Replacement of 
Materials 300,000 600,000 410,000 820,000 

Processing 
Returned 
Certificates 900,000 1,500,000 900,000 1,500,000 

Follow-Up of 
Deliquents 117,000 209,000 449,000 939,000 

Total Cost $2,097,000 $3,089,000 $2,839,000 $4,339,000 

l~inimum program assumes that transactions can be handled through 
regular registration procedures and that certification must be 
presented to receive new license plates. 

'~aximum program assumes that transactions are handled indepen- 
dently of regular registration. 



Table  5-4 

Standard  In spec t i on  Program Cos t s ,  Minimum and Maximum 
Est imates  f o r  Three and Five  Year Programs 

Category 

Planning and 
Design 

Minimum 1 Maximum 2 

3 Years 5 Years 3 Years 5 Years 

Cons t ruc t ion  and 
Equipment 50,000 50,000 75,000 75,000 

Opera t ing  
Personnel  

Supp l i e s  and 
Maintenance 60,000 100,000 81,000 135,000 

T o t a l  Opera t ions  $314,000 $528,000 $535,000 $748,000 

User Charges $223,000 $448,000 $430,000 $643,000 

Government Cost $ 80,000 $ 80,000 $105,000 $105,000 

Federa l  Cost 
S t a r t - up  $ 30,000 $ 30,000 $ 30,000 $ 30,000 
C a p i t a l  $ 50,000 $ 50,000 $ 75,000 $ 75,000 

l ~ i n i m u m  program assumes t h a t  two f a c i l i t i e s  w i l l  be r equ i r ed .  

'~axirnum program assumes t h a t  t h r e e  f a c i l i t i e s  w i l l  be r equ i r ed .  



Table 5-5 

Estimated Costs for Diagnostic Inspection Program by Principal 
Cost Category, Minimum and Maximum Estimates, Three and Five Years 

Minimum 1 Maximum 2 

Category 3 Years 5 Years 3 Years 5 Years 

Planning and 
Design $ 50,000 $ 50,000 $ 50,000 $ 50,000 

Construction and 
Equipmen t 280,000 280,000 480,000 480,000 

Operating 
Personnel 576,000 1,152,000 1,844,000 3,158,000 

Records and Data 
Processing 66,000 131,000 75,000 150,000 

Materials and 
Supplies 105,000 201, 000 180,000 360,000 

Total Operation $1,072,000 $1,804,000 $1,844,000 $3,158,000 

Federal Cost 

Capital and 
Start-up 330,000 330,000 530,000 530,000 
Operations 503,000 1,026,000 884,000 1,985,000 

Total $833,000 $1,356,000 $1,414,000 $2,515,000 

'~inimum operation involves use of 8 facilities costing $35,000 
to construct and processing 12,500 vehicles per year. 

'~aximum operation involves use of 12 facilities costing $40,000 
to construct and processing 10,000 vehicles per year. 



Table 5-6 

Estimated Costs for Evaluation Program by Major Program 
Elements. Minimum and Maximum Estimates, Three and Five Years 

Minimum Maximum 

Category 3 Years 5 Years 3 Years !j Years 

Professional 
Personnel 

Data Collection: 
Lighting Survey 14,000 23,000 14,000 23,000 
Driver Interview 7,500 12,000 7,500 12, 000 
Check Lane Sample 24,000 48,000 220, 000 440,000 
Accident Data 15,000 25,000 15,000 25,000 
At-Home Survey ---- . ---- 60,000 80,000 
Diagnostic Sample ---- ---- 68,500 95,500 
Business Survey ---- ---- 22,500 37,500 

Total Operation $150,500 $256,000 $529,500 $895,000 



i n s p e c t o r s  w i l l  a s s i s t  w i t h  r e i n s p e c t i o n s ,  The high-range e s t i m a t e  

f o r  t h e  sys tem assumes t h a t  20 teams w i l l  b e  r e q u i r e d  t o  o p e r a t e  

i n  t h e  f i e l d  o n l y  150 days  p e r  y e a r .  The remainder  of t h e i r  time 

w i l l  be  devoted  t o  r e i n s p e c t i o n  a c t i v i t i e s  and t o  d a t a  g a t h e r i n g  

f o r  e v a l u a t i o n .  T h i s  l a t t e r  a c t i v i t y  is cha rged ,  though,  t o  t h e  

c o s t s  of t h e  e v a l u a t i o n .  The t h r e e  y e a r  and f i v e  y e a r  c o s t s  i n c l u d e  

i n i t i a l  s t a r t - u p  c o s t s ,  c a p i t a l  c o s t s ,  and e x p e n d i t u r e s  f o r  two and 

f o u r  y e a r s  of f u l l  o p e r a t i o n s .  No a l lowance  is made f o r  t h e  c o s t s  

of pe r sonne l  t u r n o v e r ,  n o r  do t h e  s a l a r y  e s t i m a t e s  i n c l u d e  much 

a l lowance  f o r  f r i n g e  b e n e f i t s .  

C o s t s  of t h e  s e l f - i n s p e c t i o n  programs have been e s t i m a t e d  i n  a  

f a i r l y  a r b i t r a r y  manner. The o p e r a t i o n  is viewed a s  c o n s i s t i n g  of  

a  number of t r a n s a c t i o n s  between t h e  motor v e h i c l e  owner and t h e  

agency o p e r a t i n g  t h e  program. Un i t  c o s t s  a r e  a s s i g n e d  t o  each  

t r a n s a c t i o n ,  and t h e  number of t r a n s a c t i o n s  n e c e s s a r y  a r e  e s t i m a t e d .  

These e s t i m a t e s  a r e  p r e s e n t e d  i n  Tab le  5-4. The lower  c o s t s  

w i l l  p r e v a i l  i f  t h e  p l a n  t i e s  i n s p e c t i o n  t o  a  c o n t i n u o u s  renewal  

r e g i s t r a t i o n  p rocedure .  Under t h i s  arrangement  p r i n c i p a l  c o s t  

e l emen t s  w i l l  be  p r e p a r a t i o n  and d i s t r i b u t i o n  of  m a t e r i a l s  i n  t h e  

i n i t i a l  y e a r ,  p r o c e s s i n g  of r e t u r n e d  c e r t i f i c a t i o n  forms ,  and 

h a n d l i n g  of app rox ima te ly  600 ,000  t r a n s f e r s  of  ownersh ip  a n n u a l l y ,  

Higher  c o s t s  w i l l  be  o b t a i n e d  i f  t h e  p l a n  is l a r g e l y  independent  

of t h e  r e g i s t r a t i o n  p rocedure .  I n  a d d i t i o n  t o  t h e  c o s t s  s t a t e d  

above, fol low-up p rocedures  must be  t aken  f o r  t h o s e  owners who f a i l  

t o  r e t u r n  c e r t i f i c a t i o n  forms w i t h i n  t h e  a l l o t t e d  t ime .  Use of two 

fol low-up l e t t e r s  and r e f e r r a l  t o  t h e  check  l a n e  team f o r  c o n t a c t  

is a n t i c i p a t e d .  The need f o r  fol low-up can  grow o v e r  time a s  

peop le  become more accustomed t o  t h e  program and less c a r e f u l  i n  

meet ing  t h e  r e q u i r e m e n t s .  E s t i m a t e s  were based  on t h e  f o l l o w i n g  

p a t t e r n :  f i r s t  y e a r ,  90% no a c t i o n  r e q u i r e d ,  5% one l e t t e r ,  4% 

second l e t t e r ,  1% check  l a n e  c o n t a c t ;  second  y e a r ,  70% no a c t i o n  

r e q u i r e d ,  20% one l e t t e r ,  8% second l e t t e r ,  and 2% check  l a n e  

c o n t a c t ;  t h i r d  and subsequen t  y e a r s ,  50% no a c t i o n  r e q u i r e d ,  30% 



one l e t t e r ,  15% second l e t t e r ,  and 5% check  l a n e  c o n t a c t .  These 

e f f o r t s  f o r  fol low-up and comple te  c e r t i f i c a t i o n  a r e  n e c e s s a r y  t o  

i n s u r e  a  means of m o n i t o r i n g  t h e  program and t o  impres s  t h e  p u b l i c  

w i t h  t h e i r  r e s p o n s i b i l i t i e s .  Allowance is made f o r  t h e  expense  

of  p r e p a r i n g  m a t e r i a l s  and e s t a b l i s h i n g  a d m i n i s t r a t i v e  p rocedures  

i n  t h e  i n i t i a l  y e a r .  

Data  f o r  t h e  c o s t s  of t h e  s t a n d a r d  i n s p e c t i o n  program a r e  

shown i n  Tab le  5-5. These e s t i m a t e s  a r e  f o r  a  governmenta l ly  o p e r a t e d  

f a c i l i t y  i n  a  community w i t h  app rox ima te ly  100 ,000  v e h i c l e s .  The 

low-range f i g u r e s  assume t h a t  each  u n i t  can  p r o c e s s  250 c a r s  p e r  

day and t h a t  20% of t h e  c a r s  w i l l  be  r e q u i r e d  t o  r e t u r n  f o r  re- 

i n s p e c t i o n  a f t e r  r e p a i r .  The h igh- range  e s t i m a t e  assumes t h a t  each  

u n i t  can  i n s p e c t  200 c a r s  p e r  day and t h a t  30% of t h e  v e h i c l e s  w i l l  

have t o  r e t u r n  f o r  r e i n s p e c t i o n .  C a p i t a l  c o s t s  a r e  assumed t o  run  

a t  $20,000 p e r  u n i t  f o r  t h e  low-range e s t i m a t e  and a t  $30,000 f o r  

t h e  h igh- range  e s t i m a t e .  L i t t l e  o r  no a l lowance  is made i n  e i t h e r  

t h e  t h r e e  o r  f i v e  y e a r  program e s t i m a t e s  f o r  rep lacement  of i n s p e c -  

t i o n  equipment ,  r e t r a i n i n g  of p e r s o n n e l ,  o r  f o r  many c l e r i c a l  

and s u p p o r t  expenses .  F e d e r a l  e x p e n d i t u r e s  a r e  l i m i t e d  t o  t h e  

c a p i t a l  costs  s i n c e  i n s p e c t i o n  f e e s  of  $1.50 t o  $1 .75  w i l l  c o v e r  

t h e  d i r e c t  o p e r a t i n g  c o s t s  of t h e  f a c i l i t y .  

C o s t i n g  of  t h e  d i a g n o s t i c  sys tem is p r e s e n t e d  i n  Tab le  5-5. 

These c o s t s  a r e  i n f l u e n c e d  by t h e  d e t a i l  of d i a g n o s i s  performed 

and a l s o  on s u c h  e l emen t s  a s  t h e  p r o d u c t i v i t y  of  t h e  i n s p e c t o r s ,  

t h e  f r equency  of fol low-up i n s p e c t i o n s ,  and t he  d e t a i l  and e x t e n t  

o f  r e c o r d  keep ing .  I n  t h e  low-range e s t i m a t e ,  t h e  l a n e s  were 

assumed c a p a b l e  of  i n s p e c t i n g  125  v e h i c l e s  p e r  day w i t h  20% of 

t h e  v e h i c l e s  r e q u i r i n g  r e i n s p e c t i o n  w i t h i n  s i x  months,  and 10% of 

t h e  v e h i c l e s  r e q u i r i n g  immediate r e i n s p e c t i o n  a f t e r  r e p a i r s  were 

made. C a p i t a l  c o s t s  were assumed t o  b e  $30,000 p e r  l a n e .  I n  t h e  

h igh- range  e s t i m a t e ,  t h e  l a n e s  were assumed c a p a b l e  of i n s p e c t i n g  

75 v e h i c l e s  p e r  day w i t h  30% of  t h e  v e h i c l e s  r e q u i r i n g  r e i n s p e c t i o n  

w i t h i n  s i x  months and w i t h  15% of t h e  v e h i c l e s  r e q u i r i n g  immediate 

r e i n s p e c t i o n  a f t e r  r e p a i r s  were made. C a p i t a l  c o s t s  were assumed 



t o  be  $40,000 p e r  l a n e .  Again,  the b a s e  was assumed t o  be 100 ,000  

vc. l l ic . lc-!s .  I~ l s l )oc l . lo~ l  l'ccs w i l l  I)( ,  o s l ; i ~ b l i s l i c d  ; \ t  t.hc snlne l o v c l  

a s  i n  t h e  s t n n d a r d  sys t em.  The  d i f f e r e n c e  between t h e  fee income 

and t h e  o p e r a t i n g  c o s t s  w i l l  be s h a r e d  on t h e  70%-30% f e d e r a l - s t a t e  

arrangement  assumed f o r  o t h e r  a c t i v i t i e s .  

D i s c u s s i o n  of e v a l u a t i o n  c o s t s  is incomple t e  w i t h o u t  r e f e r e n c e  

t o  t h e  n e x t  s e c t i o n .  The d a t a  i n  T a b l e  5-6 r e p r e s e n t  two r a n g e s  of 

e v a l u a t i o n .  The low-range assumes a  l i m i t e d  e f f o r t  u s i n g  a  few 

m e a s u r e s  which a r e  r e l a t i v e l y  e a s y  t o  a d m i n i s t e r  w i t h  u s e  of un- 

t r a i n e d  p e r s o n n e l .  A r a t h e r  l i m i t e d  a n a l y s i s  e f f o r t  w i l l  be con- 

d u c t e d  by b o t h  s e n i o r  and j u n i o r  r e s e a r c h e r s  working on a  p a r t - t i m e  

b a s i s .  The h igh- range  e s t i m a t e  assumes u s e  of a  wider  r ange  of 

i n s t r u m e n t s  a d m i n i s t e r e d  i n  many c a s e s  by t r a i n e d  p e r s o n n e l .  The 

a n a l y s i s  e f f o r t  h a s  more f u l l - t i m e  e f f o r t  by bo th  s e n i o r  and j u n i o r  

r e s e a r c h e r s  w i t h  a  g r e a t e r  complement of i n d i v i d u a l s  a t  b o t h  l e v e l s  

working d u r i n g  c r i t i c a l  phases  of  t h e  program. 

5.6 E v a l u a t i o n  

E v a l u a t i o n  c a n  b e  performed w i t h  a  number of p r o c e d u r e s  which 

y i e l d  b o t h  d i r e c t  and i n d i r e c t  measures  of changes  i n  v e h i c l e  

c o n d i t i o n ,  owner main tenance  p r a c t i c e ,  and a c c i d e n t  i nvo lvemen t .  

Changes i n  v e h i c l e  c o n d i t i o n  and i n  owner main tenance  p r a c t i c e  c a n  

b e  measured w i t h  good p r e c i s i o n ,  b u t  d i f f e r e n c e s  i n  a c c i d e n t  i n v o l v e -  

ment r e s u l t i n g  from t h e  programs w i l l  be  q u i t e  d i f f i c u l t  t o  d e t e c t .  

A s u b s i d i a r y  g o a l  w i l l  be t o  examine p u b l i c  a t t i t u d e s  toward t h e  

i n s p e c t i o n  program. 

Four d i r e c t  measurements of changes  i n  v e h i c l e  c o n d i t i o n  c a n  

be  used :  i n s p e c t i o n s  conducted  by t h e  check  l a n e  teams unde r  

c o n t r o l l e d  c o n d i t i o n s ,  v i s u a l  o b s e r v a t i o n  of  v e h i c l e s  on t h e  r o a d s ,  

a  d i a g n o s t i c  examina t ion  of  a  random sample o f  v e h i c l e s ,  and 

s t a t i s t i c a l  a n a l y s i s  of a d m i n i s t r a t i v e  d a t a  from program o p e r a t i o n s .  

At-home s u r v e y s  of v e h i c l e  owners and i n t e r v i e w s  of  p e r s o n s  d u r i n g  

i n s p e c t i o n  c a n  p r o v i d e  b o t h  d i r e c t  i n f o r m a t i o n  on ,  and i n d i r e c t  



i n f e r e n c e s  o f ,  changes i n  maintenance p r a c t i c e  and acceptance  of 

t h e  program. C o l l e c t i o n  of d a t a  on automobile  p a r t s  s a l e s  may 
p rov ide  an i n d i r e c t  measure both of i n s p e c t i o n  e f f e c t s  and of 

changes i n  owner r e p a i r  p r a c t i c e .  S t a t i s t i c a l  a n a l y s i s  of p o l i c e  

a c c i d e n t  r e p o r t s  i n  con junc t ion  w i t h  in fo rmat ion  on t h e  i n s p e c t i o n  

s t a t u s  of t h e  invo lved  v e h i c l e s  may o f f e r  a  measure of a c c i d e n t  

involvement e f f e c t s .  

I n  o u t l i n i n g  an e v a l u a t i o n  p l a n ,  s e v e r a l  q u e s t i o n s  have t o  be 

cons ide red .  How many procedures  w i l l  be used? On what base  

p o p u l a t i o n s  w i l l  t h e  procedures  be a p p l i e d ?  How many f a c t o r s  w i l l  

be inc luded  i n  d e t a i l ?  What s t a t i s t i c a l  p r e c i s i o n  w i l l  be ob ta ined  

by t h e  e s t i m a t e s ?  The e x a c t  program fol lowed w i l l  r e p r e s e n t  a  

compromise between d e p t h ,  accuracy,  and c o s t  of t h e  exper iment .  A 

range  of a l t e r n a t i v e s  is sugges ted :  a  s m a l l  number of procedures  

w i l l  p rov ide  enough d a t a  t o  i n s u r e  t h a t  t h e  exper imenta l  e f f o r t  

w i l l  n o t  be wasted;  use  of a l l  t h e  procedures  w i l l  p rovide  much 

more p r e c i s i o n  bu t  approach t h e  range  where d imin i sh ing  r e t u r n s  

w i l l  o c c u r .  The s m a l l e r  e f f o r t  w i l l  c o n c e n t r a t e  on t h e  two c o u n t i e s  

w i t h  s t a n d a r d  and d i a g n o s t i c  systems p l u s  one a d d i t i o n a l  county 

w i t h  t h e  s e l f - i n s p e c t i o n  and check l a n e  system. The l a r g e r  e f f o r t  

w i l l  a t t empt  t o  measure i n  some d e t a i l  changes i n  t h e  e n t i r e  s t a t e .  

Both l e v e l s  of e f f o r t  w i l l  c o n c e n t r a t e  on e s t i m a t i n g  t h e  main 

e f f e c t s  of t h e  programs on t h e  popu la t ion  a s  a  whole, r a t h e r  than  

p l a c i n g  s p e c i f i c  a t t e n t i o n  on d i f f e r e n t i a l  e f f e c t s  among v a r i o u s  

popu la t ion  sub-groups. 

I n  t h e  i d e a l  exper iment ,  one would a t t empt  t o  measure t h e  

e f f e c t s  of t h e  programs on a  l a r g e  number of in te rdependen t  measure- 

ments of t h e  v e h i c l e ' s  c o n d i t i o n .  F u r t h e r ,  t h e  experiment  would 

be c l o s e l y  c o n t r o l l e d  f o r  a  number of  f a c t o r s  which i n f l u e n c e  

v e h i c l e  c o n d i t i o n ,  These e lements  i n c l u d e  t h e  d i s t r i b u t i o n  of 

v e h i c l e  age ,  v e h i c l e  mileage under d i f f e r e n t  o p e r a t i n g  c o n d i t i o n s ,  

s e v e r a l  owner c h a r a c t e r i s t i c s ,  and misce l l aneous  c l i m a t a l o g i c a l  

and environmental  f a c t o r s .  To perform a complete f a c t o r i a l  



exper iment  would i n v o l v e  thousands  of o b s e r v a t i o n s  s imp ly  t o  c o v e r  

a l l  p o s s i b l e  combina t ions  of  e f f e c t s .  A compromise between t h i s  

d e g r e e  of s t a t i s t i c a l  r e f inemen t  and c o s t  h a s  t o  be  a c c e p t e d .  

What is proposed is t o  u s e  a  number of  measures  which w i l l  have 

l a r g e  enough sample s i z e s  t o  g u a r a n t e e  t h a t  l a r g e  changes  such  a s  

a  r e d u c t i o n  of o u t a g e s  of a  p a r t i c u l a r  component from s a y  20% t o  

15% w i l l  be  d e t e c t e d  w i t h  f a i r l y  h igh  c o n f i d e n c e .  The match ing  

of e x p e r i m e n t a l  a r e a s  on p o p u l a t i o n  and env i ronmen ta l  c h a r a c t e r -  

i s t i c s  and t h e  u s e  of v e h i c l e  age ,  m i l e a g e ,  and t y p e  c l a s s i f i c a t i o n s  

i n  s e v e r a l  of t h e  measurements w i l l  r educe  t h e  p o s s i b i l i t i e s  of  

b i a s  due t o  i ncomple t e  s p e c i f i c a t i o n .  S t i l l  t h e  p r e c i s i o n  ach ieved  

by t h e  s u g g e s t e d  program w i l l  be  less  than  t h a t  which can  be  ach ieved  

by a  more a m b i t i o u s  one .  Yet ,  one may a r g u e  t h a t  u n l e s s  t h e  e f f e c t s  

produced by t h e  expe r imen t s  a r e  s u b s t a n t i a l  enough t o  be  c a p t u r e d  

by t h e  p r e s e n t  measurements ,  t h e  e f f e c t s  w i l l  have l i t t l e  i n f l u e n c e  

on t h e  c h a i n  of a c c i d e n t  c a u s a t i o n .  

The f i r s t  e v a l u a t i o n  t e c h n i q u e  is a  c o n t r o l l e d  u s e  of t h e  

check  l a n e  teams t o  g a t h e r  d a t a .  Under t h i s  p l a n ,  each  team w i l l  

v i s i t  f o u r  p r e - s e l e c t e d  sites on s i x  o c c a s i o n s  each  y e a r  and w i l l  

conduct  i n s p e c t i o n s  of  v e h i c l e s  which w i l l  be  randomly s e l e c t e d  

from t h e  t r a f f i c  s t r e a m .  The f o u r  s i t e s  w i l l  b e  c a t e g o r i z e d  by 

income and p o p u l a t i o n  d e n s i t y  of t h e  a r e a  s u r r o u n d i n g  them. The 

s i x  v i s i t s  p e r  s i t e  p e r  y e a r  w i l l  y i e l d  a  t o t a l  annua l  sample  of 
2400 v e h i c l e s  assuming 100 v e h i c l e s  i n s p e c t e d  p e r  s i t e  v i s i t .  

I n  t h e  f u l l  program, a l l  of t h e  check  l a n e  teams w i l l  p a r t i c i p a t e  

i n  t h e  d a t a  g a t h e r i n g  e f f o r t .  I n  t h e  s m a l l e r  program, o n l y  teams 

c o v e r i n g  t h e  three s t u d y  c o u n t i e s  w i l l  g a t h e r  d a t a .  T h i s  method- 

o logy  assumes t h a t  v e h i c l e s  i n  t r a f f i c  a t  any p a r t i c u l a r  p o i n t  i n  

an a r e a  w i l l  b e  r e p r e s e n t a t i v e  of t h e  g e n e r a l  v e h i c l e  p o p u l a t i o n  

i n  t h a t  a r e a .  C a r e f u l  a n a l y s i s  must b e  made of t h e  a g e ,  make, and 

t y p e  d i s t r i b u t i o n s  of t h e  v e h i c l e s  sampled t o  i n s u r e  t h a t  t h i s  
assumpt ion  is  s t a t i s t i c a l l y  v a l i d .  



S i t e  s e l e c t i o n  f o r  t h i s  p a r t i c u l a r  measurement must be  done 

w i t h  some c a r e .  The a r e a  from which t h e  samples a r e  t o  be taken 
must be d i v i d e d  i n t o  sub-areas  e i t h e r  on t h e  b a s i s  of census  

t r a c t s  o r  a r b i t r a r y  geograph ica l  u n i t s  such a s  townships.  These 
sub-areas  w i l l  be  c r o s s  c l a s s i f i e d  by income and popu la t ion  d e n s i t y  

and an a r e a  w i l l  be s e l e c t e d  from each c a t e g o r y  a t  random. Once 

t h e  p a r t i c u l a r  sub-areas  have been d e s i g n a t e d ,  they  w i l l  be 

surveyed and s e v e r a l  p o s s i b l e  i n s p e c t i o n  s i t e s  w i l l  be s e l e c t e d  

i n  each sub-area .  The i n s p e c t i o n  s i tes  w i l l  have high d e n s i t i e s  

of l o c a l  t r a f f i c  and w i l l  have t h e  necessa ry  p h y s i c a l  f e a t u r e s  t o  

accommodate s a f e l y  t h e  team's  o p e r a t i o n .  A t  l e a s t  10 such s i t e s  

shou ld  be d e s i g n a t e d ;  one of t h o s e  s i tes  w i l l  be s e l e c t e d  by 

chance t o  be t h e  sampling l o c a t i o n .  Some judgment must be  a p p l i e d  

i n  drawing t h e  list of c a n d i d a t e  l o c a t i o n s  s o  a s  t o  i n s u r e  t h a t  

t h e  p o i n t s  chosen do no t  y i e l d  d a t a  from an e x c e s s i v e l y  s m a l l  a r e a  

les t  t h e  r e p e a t e d  presence  of t h e  check l a n e  team i n  i t s  sampling 

c a p a c i t y  o v e r l y  i n f l u e n c e  t h e  behavior  of a r e a  r e s i d e n t s .  

The procedure recommended f o l l o w s  c l o s e l y  t h e  p a t t e r n  used by 

su rvey  r e s e a r c h  o r g a n i z a t i o n s  f o r  s e l e c t i n g  households t o  i n t e r v i e w .  

A c i t y  w i l l  be  d i v i d e d  i n t o  a r e a s  by c e r t a i n  popu la t ion  charac-  

t e r i s t i c s .  A number of t h e s e  a r e a s  w i l l  be s e l e c t e d  by chance,  and 

then  p a r t i c u l a r  a d d r e s s e s  and households w i l l  aga in  be s e l e c t e d  

by chance.  Rather  than  p i c k i n g  a  r e s i d e n t  of an a r e a  a t  random on 

t h e  b a s i s  of a d d r e s s ,  t h e  check l a n e  method randomly s e l e c t s  r e s i -  

d e n t s  of an a r e a  who happen t o  be o u t  and about a t  t h e  t ime.  

Two dangers  e x i s t  i n  t h e  t echn ique .  F i r s t ,  d e s p i t e  t h e  c a r e  

used i n  s e l e c t i n g  l o c a t i o n s ,  t h e  p a r t i c u l a r  l o c a t i o n  may no t  be 

r e p r e s e n t a t i v e  of t h e  v e h i c l e s  i n  t h e  g e n e r a l  a r e a  due t o  t h e  . 
i n f l u e n c e  of f a c t o r s  which a r e  n o t  r e v e a l e d  by ana lyz ing  t h e i r  

make, age ,  and type  d i s t r i b u t i o n s .  Th i s  is a  r i s k  p r e s e n t  i n  any 
s t r a t i f i e d  p r o b a b i l i t y  sample. Second, i t  w i l l  be p o s s i b l e  f o r  

a  team anxious  t o  "make a  record"  t o  contaminate  t h e  exper imenta l  
r e s u l t s  e i t h e r  by r e g u l a r l y  working more i n  t h e  sample a r e a  than  



i n  o t h e r  a r e a s  o r  by working i n t e n s i v e l y  i n  t h e  sample a r e a  

immediately  p r i o r  t o  t h e  t ime  i t  is  t o  conduct  t h e  sample .  T h i s  

can  be p reven ted  by n o t  p e r m i t t i n g  r e g u l a r  o p e r a t i o n s  w i t h i n  a  

c e r t a i n  r a d i u s  of t h e  sample s i t e ,  s a y  f i v e  miles, and by n o t  

in forming  t h e  team t h a t  i t  is t o  t a k e  a  sample a t  a  p a r t i c u l a r  

l o c a t i o n  u n t i l  t h e  d e s i g n a t e d  day .  

Data g a t h e r e d  from t h e  sample l o c a t i o n s  would b e  p roces sed  i n  

t h e  same manner a s  t h e  i n s p e c t i o n  r e p o r t s  from t h e  r e g u l a r  check  

l a n e  a c t i v i t y ,  b u t  t h i s  i n f o r m a t i o n  w i l l  be passed  t o  t h e  eva lua -  

t i o n  group f o r  s t a t i s t i c a l  a n a l y s i s .  Hope fu l ly ,  t h e  d a t a  would 

show d e c r e a s e s  i n  t h e  o u t a g e  r a t e s  o v e r  time a s  t h e  d i f f e r e n t  

sys t ems  took  e f f e c t .  

A second means of g a t h e r i n g  d a t a  about  v e h i c l e  c o n d i t i o n  is  

t o  obse rve  v e h i c l e s  i n  some s y s t e m a t i c  manner from t h e  r o a d s i d e  

wi thou t  s t o p p i n g  them. I n  t h i s  p l a n  o b s e r v e r s  a r e  s t a t i o n e d  a t  

n i g h t  e i t h e r  a t  s t o p - s i g n  c o n t r o l l e d  o r  t r a f f i c - s i g n a l  c o n t r o l l e d  

i n t e r s e c t i o n s ,  They can  t h e n  r e c o r d  t h e  f r equency  of d e f e c t s  i n  

t h e  l i g h t i n g  s y s t e m s ,  exhaus t  sys t ems ,  and p o s s i b l y  t h e  g l a s s  of  

t h e  v e h i c l e s  which s t o p  f o r  t h e  t r a f f i c  c o n t r o l  d e v i c e .  Under t h e  

proposed e x p e r i m e n t a l  p l a n  e i g h t  sites w i l l  be  s e l e c t e d  i n  t h r e e  

c o u n t i e s :  t h e  two i n t e n s i v e  i n s p e c t i o n  c o u n t i e s ,  and a  c o n t r o l  

coun ty  from t h e  s e l f - i n s p e c t i o n  program. The s i t e s  w i l l  be s e l e c t e d  

i n  e s s e n t i a l l y  t h e  same manner a s  i n  t h e  sample check  l a n e  

o p e r a t i o n .  Each s i t e  w i l l  be v i s i t e d  once a  month o v e r  t h e  c o u r s e  

of t h e  exper iment  w i t h  t h e  expec ted  sample s i z e s  be ing  between 150 

t o  500 v e h i c l e s  p e r  s i t e  v i s i t .  

T h i s  t e c h n i q u e  may be  q u i t e  u s e f u l  i n  d e t e c t i n g  changes  i n  

some common forms of v e h i c l e  d e f e c t s  which may be q u i t e  s e n s i t i v e  
t o  i n s p e c t i o n  p rocedures .  The measure h a s  t h e  advantage  of b e i n g  

r e l a t i v e l y  i n e x p e n s i v e  p e r  d a t a  o b s e r v a t i o n .  I t  can  be conducted  

i n  an u n o b t r u s i v e  manner q u i t e  i ndependen t ly  of any a d m i n i s t r a t i v e  

f u n c t i o n  of t h e  program. Non-police p e r s o n n e l  may be  used  and t h e  

c o o p e r a t i o n  of t h e  p u b l i c  need n o t  b e  s e c u r e d .  I t  w i l l  complement 



t h e  o p e r a t i o n  of t h e  sample check l a n e  program cover ing  v e h i c l e s  

a t  a  time n o t  normally a v a i l a b l e  f o r  check l a n e  o p e r a t i o n s .  

The method is s u b j e c t  t o  t h e  c r i t i c i s m  t h a t  t h e r e  is  no way 

of guaran tee ing  t h a t  t h e  v e h i c l e s  observed a r e  i n  any way repre -  

s e n t a t i v e  of t h e  v e h i c l e  popu la t ion ;  no way e x i s t s  even t o  check 

on b i a s e s .  An e a r l i e r ,  and a s  y e t  unpubl ished,  HSRI s t u d y  i n d i -  

c a t e s  t h a t  t h e  t echn ique  does measure l a r g e  d i f f e r e n c e s  between 

p a r t i c u l a r  s i t e s .  These d i f f e r e n c e s  c o n s i s t e n t l y  fo l low income 

and popu la t ion  d e n s i t y  p a t t e r n s ,  and d a t a  from any p a r t i c u l a r  s i t e  

o r  f o r  c l o s e l y  a d j a c e n t  s i t e s  i n  t h e  same type  of a r e a  were very  

c o n s i s t e n t  over  t ime.  This  exper ience  i n d i c a t e s  t h a t  t h e  procedure 

may be q u i t e  a c c u r a t e  d e s p i t e  i t s  obvious s i m p l i c i t y .  

The program w i l l  p rovide  approximately 2400 v e h i c l e s  pe r  month 

pe r  county .  With sample s i z e s  t h i s  l a r g e  q u i t e  p r e c i s e  e s t i m a t e s  

may be ob ta ined  of s m a l l  d i f f e r e n c e s  i n  v e h i c l e  c o n d i t i o n ,  Data 

ga the red  i n  t h e  t echn ique  w i l l  be analyzed by t h e  u s u a l  s t a t i s t i c a l  

methods, and t h e  a p p r o p r i a t e  comparisons w i l l  be made between t h e  

s e l f - i n s p e c t i o n ,  s t a n d a r d  i n s p e c t i o n ,  and d i a g n o s t i c  i n s p e c t i o n  

a r e a s  over  t ime ,  The form used t o  c o l l e c t  t h e  d a t a  i n  t h e  previous  

s t u d y  is shown i n  F igure  5-1 and a  copy of t h e  i n s t r u c t i o n s  f o r  

t h e  experiment  is inc luded  i n  Appendix A .  

D iagnos t i c  sampling of t h e  v e h i c l e  popu la t ion  p rov ides  a  t h i r d  

d a t a  s o u r c e .  F i v e  hundred v e h i c l e s  w i l l  be randomly s e l e c t e d  from 

t h e  r e g i s t r a t i o n  r e c o r d s  of each of t h e  t h r e e  s t u d y  c o u n t i e s  and 

w i l l  be processed  through a p o r t a b l e  d i a g n o s t i c  f a c i l i t y  s i m i l a r  

t o  t h a t  developed i n  a  r e c e n t  NHTSA r e s e a r c h  program. I n  a  t h r e e -  

yea r  program, t h e  sample w i l l  be r e p e a t e d  each yea r  of t h e  program, 

once b e f o r e  i n s p e c t i o n  beg ins ,  once i n  t h e  t r a n s i t i o n  y e a r ,  and 

once i n  t h e  f i r s t  yea r  of complete i n s p e c t i o n .  For a  f ive -yea r  

program an a d d i t i o n a l  sampling w i l l  be  conducted i n  t h e  f i n a l  yea r  

t o  de termine  any f u r t h e r  long-term e f f e c t s .  
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The sample s i z e  of 500 c a r s  was determined both  by t h e  c a p a c i t y  

of t h e  f a c i l i t y  and by s t a t i s t i c a l  c r i t e r i a .  Working f o r  a  month, 

t h e  f a c i l i t y  can  p o s s i b l y  o b t a i n  25 v e h i c l e s  pe r  day f o r  20 working 

days .  By l i m i t i n g  o p e r a t i o n  t o  a  month i n  a  p a r t i c u l a r  l o c a t i o n ,  

t h e  t h r e e  c o u n t i e s  can be covered i n  c l o s e  enough t ime proximi ty  t o  

minimize s e a s o n a l  e f f e c t s .  The sample s i z e  of 500 is  s u f f i c i e n t l y  

l a r g e  t o  i n s u r e  t h a t  r e l a t i v e l y  s m a l l  d i f f e r e n c e s  i n  t h e  f r e q u e n c i e s  

of t h e  common d e f e c t s  can be observed w i t h  h igh  conf idence .  I n  

s e l e c t i n g  t h e  v e h i c l e s ,  t h e  r e g i s t r a t i o n  r e c o r d s  w i l l  be s t r a t i f i e d  

by make and by model yea r  c l a s s i f i c a t i o n s  t o  i n s u r e  an unbiased 

sample. With  t h e  s m a l l  sample s i z e ,  i t  is u n l i k e l y  t h a t  any 

s i g n i f i c a n t  in fo rmat ion  w i l l  be  ga ined about  t h e  d i f f e r e n t i a l  e f f e c t s  

of t h e  programs on t h e  v a r i o u s  v e h i c l e  sub-groups. S t i l l  i n fo rmat ion  

w i l l  be  ga the red  on t h e s e  parameters ,  and t h e  d a t a  w i l l  be explored  

t o  see i f  any e f f e c t s  a r e  s i g n i f i c a n t .  

Once t h e  500 v e h i c l e s  have been s e l e c t e d ,  every  e f f o r t  must 

be made t o  i n s p e c t  t h o s e  o r i g i n a l  v e h i c l e s .  D i f f e r e n c e s  between 

people  who a r e  w i l l i n g  t o  c o o p e r a t e  and t h o s e  who do no t  o f t e n  

r e p r e s e n t  an impor tant  s o u r c e  of b i a s .  An a p p r o p r i a t e  scheme f o r  

i n s u r i n g  complete coverage  w i l l  be t o  c o n t a c t  i n i t i a l l y  a l l  s e l e c t e d  

owners by mai l  and r e q u e s t  t h a t  t h e y  p a r t i c i p a t e .  Those who do 

v o l u n t e e r  and do b r i n g  t h e i r  c a r s  i n  f o r  i n s p e c t i o n  may c o n s t i t u t e  

t h e  m a j o r i t y .  Those who do n o t  v o l u n t e e r  w i l l  be c o n t a c t e d  by 

phone, and t h e  program w i l l  be  exp la ined  t o  them i n  d e t a i l .  I f  

they  do n o t  respond t o  t h i s  second r e q u e s t ,  t hey  shou ld  be  o f f e r e d  

a  nominal f e e ,  s a y  $10, t o  have t h e i r  v e h i c l e s  i n s p e c t e d .  I f  t h i s  

reward does no t  prove s u f f i c i e n t ,  a  l a r g e r  f e e  shou ld  be o f f e r e d ,  

s a y  $25. I f  t h i s  does n o t  work, i t  may be a d v i s a b l e ,  p rov id ing  

c o o p e r a t i o n  is  o b t a i n e d ,  t o  use  t h e  l e g a l  power of t h e  i n s p e c t i o n  

system t o  f o r c e  t h e  persons  t o  have t h e i r  v e h i c l e s  checked. This  
must be used a s  a  l a s t  r e s o r t  and can l e a d  t o  l e g a l  d i f f i c u l t i e s  

n o t  on ly  f o r  t h e  sampling bu t  f o r  t h e  e n t i r e  program. Obta in ing  
a s  complete coverage  a s  p o s s i b l e  from t h e  sample is c r i t i c a l  t o  



t h i s  p a r t i c u l a r  a c t i v i t y  c o n s i d e r i n g  t h e  sample s i z e s  i n v o l v e d  

and t h e  h igh  c o s t  of t h e  program. To c o n t a m i n a t e  t h e  sample w i t h  

a  l a r g e  non-response b i a s  w i l l  r e n d e r  t h e  c o s t l y  r e s u l t s  a lmos t  

mean ing le s s .  

The s i g n a l  advan tage  of t h e  program is t h a t  i t  can  p r o v i d e  a  

c o n s i s t e n t  measurement,  based  on a  t r u e  random sample ,  of t h e  

d i f f e r e n c e s  among t h e  t h r e e  sys t ems  which is n o t  o f f e r e d  by any 

o t h e r  a v a i l a b l e  measurement t o o l .  The d i a g n o s t i c  p r o c e d u r e s  w i l l  

d u p l i c a t e  a s  c l o s e l y  a s  p o s s i b l e  t h o s e  used  i n  t h e  d i a g n o s t i c  

i n s p e c t i o n  sys t em.  The d i s a d v a n t a g e  of  t h i s  approach  is i ts  r e l a -  

t i v e l y  h i g h  c o s t  which l e a d s  t o  a  s m a l l  sample s i z e .  I f  t h e  

e v a l u a t i o n  must o p e r a t e  under  a  l i m i t e d  budge t ,  t h e  c o s t  d i s advan-  

t a g e  w i l l  f o r c e  t h e  abandonment of  t h i s  measurement. 

A f o u r t h  s o u r c e  of d a t a  on v e h i c l e  c o n d i t i o n  is  t h e  a d m i n i s t r a -  

t i v e  i n f o r m a t i o n  compiled i n  t h e  c o u r s e  of i n s p e c t i o n  o p e r a t i o n s .  

I n  e v a l u a t i o n ,  t h i s  d a t a  w i l l  be  checked f o r  any major  t r e n d s  o v e r  

time among t h e  v a r i o u s  i n s p e c t i o n  f o r m a t s .  I n  t h e  i n i t i a l  phase  

of t h e  program, a d m i n i s t r a t i v e  d a t a  w i l l  p r o v i d e  a  s o u r c e  of 

i n f o r m a t i o n  on how r a p i d l y  t h e  sys t em is b e i n g  implemented.  I t  

may be  used  t o  check  t h e  v a l i d i t y  of o t h e r  d a t a  g a t h e r i n g  a c t i v i t i e s .  

However, n o t  t o o  much r e l i a n c e  can  b e  p l a c e d  on a d m i n i s t r a t i v e  

d a t a  a s  an e v a l u a t i o n  t o o l .  Owner s e l f - i n s p e c t i o n  r e p o r t s  w i l l  

c o n t a i n  i n a c c u r a c i e s  and w i l l  r e f l e c t  d i f f e r i n g  i n t e r p r e t a t i o n s  

of t h e  r e g u l a t i o n s  by a  l a r g e  number of  p e r s o n s .  R e p o r t s  from 

normal check  l a n e  o p e r a t i o n s  c o n t a i n  a  number of  b i a s e s .  E f f e c t i v e  

enforcement  p o l i c y  w i l l  r e q u i r e  t h a t  a c t i v i t y  be c o n c e n t r a t e d  i n  

problem a r e a s  f o r  a  s u f f i c i e n t  p e r i o d  o f  time t o  i n s p e c t  a  l a r g e  

number of d e f e c t i v e  v e h i c l e s .  O f f i c e r s  w i l l  a l s o  become more 

s k i l l e d  i n  d e t e c t i n g  d e f e c t i v e  v e h i c l e s .  R e p o r t s  from s t a n d a r d  

i n s p e c t i o n  s t a t i o n s  and from t h e  d i a g n o s t i c  f a c i l i t i e s  w i l l  show 

two i m p o r t a n t  b i a s e s .  F i r s t ,  v e h i c l e s  which a r e  checked  a t  t h e s e  

f a c i l i t i e s  w i l l  i n  some s e n s e  r e p r e s e n t  t h e  w o r s t  of t h e  p o p u l a t i o n  

s i n c e  t h e y  w i l l  have been l o n g e s t  w i t h o u t  i n s p e c t i o n .  C o n t r a r i -  

wise, many v e h i c l e s  which a r e  p r e s e n t e d  t o  t h e  i n s p e c t i o n  s t a t i o n s  



may have undergone a  p r e - i n s p e c t i o n  s o  t h a t  t h e  owner c a n  comple t e  

f o r m a l  i n s p e c t i o n  w i t h o u t  wor ry ing  about  r e t u r n i n g  f o r  a  re- 

i n s p e c t i o n .  Consequen t ly ,  a l l  s o u r c e s  of a d m i n i s t r a t i v e  d a t a  w i l l  

b e  con tamina ted  and s h o u l d  n o t  be  g i v e n  t o o  much we igh t  i n  eva lua -  

t i o n ,  b u t  s i n c e  i t  n e e d s  t o  b e  c o l l e c t e d  i n  t h e  normal  c o u r s e  of  

a f f a i r s  and is a v a i l a b l e  a t  minimal a d d i t i o n a l  c o s t  i t  s h o u l d  n o t  

be  i g n o r e d  i n  c o n d u c t i n g  t h e  e v a l u a t i o n .  

The second ma jo r  g o a l  of  e v a l u a t i o n  is t o  measure  changes  i n  

owner r e p a i r  p r a c t i c e  induced  by t h e  i n s p e c t i o n  s y s t e m s .  Such 

changes  c a n  e i t h e r  enhance o r  d i l u t e  t h e  program's  d i r e c t  e f f e c t  

of  f o r c i n g  r e p a i r  of  d e f e c t i v e  components.  I f  owners become more 

aware o f  and conce rned  w i t h  t h e  c o n d i t i o n  of t h e i r  c a r s ,  thei r  

i n c r e a s e d  main tenance  a c i t i v i t i e s  c a n  g r e a t l y  enhance  t h e  v e h i c l e  

s a f e t y  q u a l i t y  l e v e l ;  t h i s  w i l l  o c c u r  by c a u s i n g  d e f e c t s  t o  be  

d e t e c t e d  and r e p a i r e d  more q u i c k l y  and by e x t e n d i n g  t h e  u s e f u l  l i f e  

of  many components t h rough  p r e v e n t a t i v e  ma in t enance .  Conve r se ly ,  

many i n d i v i d u a l s  may r e l a x  t h e i r  own e f f o r t s  and r e l y  on t h e  

i n s p e c t i o n  t o  d e t e c t  f a u l t y  items, o r  t h e y  may pos tpone  r e p a i r i n g  

f a u l t s  u n t i l  t h e  time of  i n s p e c t i o n .  

The most p r a c t i c a l  way t o  d e t e r m i n e  what changes  have o c c u r r e d  

is t o  a s k  p e o p l e  t o  d e s c r i b e  t h e i r  b e h a v i o r  i n  some d e t a i l .  T h i s  

must be accompl i shed  bo th  b e f o r e  t h e  program is i n s t i t u t e d  and 

a f t e r  o p e r a t i o n s  have been i n  e f f e c t  f o r  some time, s i n c e  r e p o r t s  

of  c u r r e n t  b e h a v i o r  a r e  most l i k e l y  t o  be a c c u r a t e .  The q u e s t i o n s  

a sked  must be  b o t h  d i r e c t  and i n d i r e c t .  The d i r e c t  q u e s t i o n s  a r e  

posed  i n  hopes of  o b t a i n i n g  some o b j e c t i v e  measurement of  b e h a v i o r ,  

b u t  t h e  r e s p o n s e s  can  b e  c louded  by t h e  p e r s o n ' s  d e s i r e  t o  g i v e  

what h e  t h i n k s  is t h e  s o c i a l l y  a c c e p t a b l e  answer .  I n d i r e c t  

q u e s t i o n s  a r e  used  t o  c o u n t e r  t h i s  problem. 

I n  t h e  s u g g e s t e d  s t u d y ,  t h e  i n t e r v i e w i n g  w i l l  c o v e r  t h r e e  

p r i n c i p a l  a r e a s .  Owners w i l l  be q u e s t i o n e d  abou t  t h e i r  r e p a i r  

a c t i v i t i e s  i n  t h e  r e c e n t  p a s t  and asked  t o  a s s e s s  t h e  c o n d i t i o n  

of  t h e i r  v e h i c l e .  The r e s p o n s e s  w i l l  be  used  a s  a  d i r e c t  measure  



of  changes  i n  b e h a v i o r .  A s  an i n d i r e c t  measure ,  q u e s t i o n s  w i l l  b e  

a sked  c o n c e r n i n g  i n d i v i d u a l ' s  knowledge o f ,  and a t t i t u d e  toward ,  

m a i n t a i n i n g  t h e i r  v e h i c l e .  The h y p o t h e s i s  is t h a t  improved knowledge 

of v e h i c l e  components and a  more p o s i t i v e  a t t i t u d e  toward main- 

t e n a n c e  w i l l  be  r e f l e c t e d  i n  b e h a v i o r .  A s u b s i d i a r y  g o a l  w i l l  be  

t o  check  p e o p l e s  a c c e p t a n c e  of  t h e  program i n  t h e i r  a r e a  under  t h e  

assumpt ion  t h a t  a  more p o p u l a r  program w i l l  enhance  c h a n c e s  f o r  

t h a t  p rogram's  s u c c e s s .  Responses  t o  t h e s e  q u e s t i o n s  w i l l  be 

r e l a t e d  t o  f a c t o r s  which i n c l u d e  t h e  p e r s o n ' s  age ,  s e x ,  e d u c a t i o n ,  

d r i v i n g  e x p e r i e n c e ,  and s p e c i a l i z e d  knowledge o r  t r a i n i n g  i n  a u t o -  

mob i l e  mechanics .  

To e x p l o r e  some of  t h e  i s s u e s  r a i s e d  above a  sample  q u e s t i o n -  

n a i r e  h a s  been p r e p a r e d  and is p r e s e n t e d  i n  Appendix B. T h i s  

q u e s t i o n n a i r e  need  n o t  be  used  i n  i ts e n t i r e t y  and some of  t h e  

items w i l l  have t o  be a l t e r e d  t o  f i t  l o c a l  c o n d i t i o n s .  S i n c e  t h e  

q u e s t i o n n a i r e  has  n o t  been v a l i d a t e d ,  a  p r e - t e s t  w i l l  be  needed e a r l y  

i n  t h e  program p l a n n i n g .  The q u e s t i o n n a i r e  has  f i v e  s e c t i o n s :  

a )  Gene ra l  i n f o r m a t i o n  about  a g e ,  s e x ,  e d u c a t i o n ,  and d r i v i n g  

e x p e r i e n c e ,  b )  Owner 's  p r e s e n t  r e p a i r  p r a c t i c e ,  e x p e r i e n c e ,  and 

e s t i m a t e  of v e h i c l e  c o n d i t i o n ,  c )  A t t i t u d e s  about  v e h i c l e  mainten-  

ance  and s a f e t y ,  d )  Knowledge of au tomob i l e  mechanics ,  and d )  Opin ions  

abou t  au tomob i l e  i n s p e c t i o n  b o t h  i n  g e n e r a l  and i n  r e f e r e n c e  t o  t h e  

l o c a l  sys tem.  

Owners and d r i v e r s  c a n  be  c o n t a c t e d  i n  two t y p e s  of  s e t t i n g ,  

d u r i n g  i n s p e c t i o n  p r o c e d u r e  o r  at-home i n d e p e n d e n t l y  of i n s p e c t i o n .  

I n  b o t h  s e t t i n g s ,  a  common se t  of  q u e s t i o n s  w i l l  be  u sed  a s  t h e  

b a s i s  f o r  t h e  i n t e r v i e w .  Some a d d i t i o n a l  q u e s t i o n s  c a n  b e  a sked  

w i t h  g r e a t e r  s u c c e s s  i n  a  p a r t i c u l a r  s e t t i n g .  I n f o r m a t i o n  abou t  

a t t i t u d e s  on i n s p e c t i o n  c a n  b e  g a t h e r e d  more e a s i l y  d u r i n g  i n s p e c -  

t i o n  w h i l e  t h e  owner is most aware o f  h i s  f e e l i n g s .  Much more 

d e t a i l e d  i n f o r m a t i o n  on o t h e r  items can  be  o b t a i n e d  when t h e  d r i v e r  

o r  owner is  a t  e a s e  i n  h i s  own home. 



I n  t h e  i n s p e c t i o n  s e t t i n g ,  t h e  owner w i l l  comple t e  a  q u e s t i o n -  

n a i r e  w h i l e  h i s  v e h i c l e  i s  b e i n g  checked .  A copy of t h e  i n s p e c t i o n  

r e p o r t  f o r  t h e  v e h i c l e  w i l l  b e  a t t a c h e d  t o  each  comple ted  o r  r e f u s e d  

q u e s t i o n n a i r e  s o  t h a t  t h e  owner ' s  r e s p o n s e s  c a n  be  r e l a t e d  t o  

obse rved  v e h i c l e  c o n d i t i o n .  Q u e s t i o n n a i r e s  w i l l  be  d i s t r i b u t e d  t o  

p a t r o n s  of t h e  d i a g n o s t i c  and s t a n d a r d  sys t ems  one day a  month. I n  

t h e  check  l a n e  program, i n t e r v i e w s  w i l l  be conducted  on t h o s e  d a y s  

when t h e  team i s  o p e r a t i n g  i n  t h e  s ampl ing  mode. Using t h e s e  

s ampl ing  f r e q u e n c i e s ,  2400 o b s e r v a t i o n s  w i l l  be  made p e r  sys t em p e r  

y e a r .  These f r e q u e n c i e s  w i l l  be  s t a t i s t i c a l l y  a d e q u a t e  t o  d e t e r m i n e  

r e l a t i v e l y  s m a l l  d i f f e r e n c e s  i n  r e s p o n s e .  I n t e r v i e w i n g  p e r s o n s  

d u r i n g  i n s p e c t i o n  p r e s e n t s  two d i f f i c u l t i e s .  The  d r i v e r s  of t h e  

v e h i c l e s  i n s p e c t e d  may n o t  be  t h e  same p e r s o n s  who a r e  no rma l ly  

conce rned  w i t h  ma in t enance .  Secondly ,  i n d i v i d u a l s  may n o t  b e  

c a n d i d  i n  t h e i r  r e s p o n s e s  i f  t h e y  f e e l  t h a t  somehow t h e i r  r e s p o n s e s  

w i l l  a f f e c t  t h e  outcome of  t h e  i n s p e c t i o n .  T h i s  may b e  p a r t i c u l a r l y  

t r u e  i n  t h e  check  l a n e .  

I n t e r v i e w i n g  v e h i c l e  owners a p a r t  from i n s p e c t i o n  is  t h e  

second  s e t t i n g  f o r  g a t h e r i n g  i n f o r m a t i o n .  For  bo th  a  t h r e e - y e a r  

and a  f i v e - y e a r  e x p e r i m e n t ,  a  minimum of  two s u r v e y s  w i l l  be con- 

d u c t e d .  One s u r v e y  w i l l  be b e f o r e  i n s p e c t i o n  o p e r a t i o n s  b e g i n ,  

and t h e  s econd  s u r v e y  w i l l  o c c u r  i n  t h e  l a s t  y e a r .  One o r  two 

a d d i t i o n a l  s u r v e y s  c a n  be  conduc ted  i f  f u n d i n g  p e r m i t s .  The most 

u s e f u l  time f o r  t h e  t h i r d  s u r v e y  w i l l  b e  i n  t h e  t r a n s i t i o n  y e a r  

w h i l e  p e o p l e  a r e  a d j u s t i n g  t o  t h e  new sys tem.  I n  each  a r e a ,  800 

r e s p o n d e n t s  w i l l  be  i d e n t i f i e d  by random sample o f  v e h i c l e  

r e g i s t r a t i o n  r e c o r d s ;  t h i s  w i l l  g i v e  a  t o t a l  of  2400 r e s p o n d e n t s  

f o r  each  s u r v e y  which y i e l d s  h i g h  s t a t i s t i c a l  p r e c i s i o n .  

The most p r o d u c t i v e  method t o  conduc t  t h e  s u r v e y  is t o  i n t e r -  

view t h e  pe r son  i n  h i s  home. The pe r son  is c o n t a c t e d  i n i t i a l l y  by 
l e t t e r  and a r r angemen t s  a r e  made t o  v i s i t  him a t  a  c o n v e n i e n t  time. 

I f  t h e  pe r son  does  n o t  i n i t i a l l y  a g r e e ,  f u r t h e r  c o n t a c t s  a r e  made 

u n t i l  h e  d o e s  a g r e e  o r  i t  becomes a p p a r e n t  t h a t  he  w i l l  n o t  



c o o p e r a t e  d e s p i t e  t h e  most p e r s i s t e n t  e f f o r t s .  By u s i n g  t h e  a t -  

home i n t e r v i e w ,  t h e  s u r v e y  c a n  a s k  t h e  most d e t a i l e d  q u e s t i o n s  and 

w i l l  u s u a l l y  r e c e i v e  t h e  most t h o u g h t f u l  and c a r e f u l  r e s p o n s e s .  

F u r t h e r ,  t h e  i n t e r v i e w e r  can  e s t a b l i s h  r a p p o r t  w i t h  t h e  s u b j e c t  

which w i l l  l e a d  t o  a  more s u c c e s s f u l  comple t ion  of t h e  s u r v e y ;  i n  

t h i s ,  t h e  i n t e r v i e w e r  can  form judgments abou t  t h e  candor  and 

i n t e r e s t  of t h e  r e sponden t  which w i l l  g r e a t l y  a i d  i n  a n a l y z i n g  t h e  

d a t a .  The p r i n c i p a l  d i s a d v a n t a g e  of  t h i s  approach  is its c o s t .  

I n t e r v i e w i n g  t h e  s u b j e c t  by t e l e p h o n e  is  less c o s t l y ,  b u t  a t  a  

minimum t h e s e  c o s t  s a v i n g s  w i l l  be  a t  t h e  expense  of  o b t a i n i n g  

d e t a i l e d  i n f o r m a t i o n .  Few peop le  a r e  w i l l i n g  t o  answer e x t e n s i v e  

q u e s t i o n s  on t h e  phone p a r t i c u l a r l y  when t h e y  have no  means of  

v e r i f y i n g  t h e  i d e n t i t y  of t h e  q u e s t i o n e r .  The i n t e r v i e w e r  w i l l  

have no  way o f  forming  t h e  judgments about  t h e  r e s p o n d e n t  t h a t  a  

f a c e  t o  f a c e  mee t ing  can  produce .  The t e l e p h o n e  method s h o u l d  be  

used  o n l y  i f  funds  a r e  n o t  a v a i l a b l e  f o r  any o t h e r  form of  c o n t a c t .  

A f i n a l  t e c h n i q u e ,  which would s a v e  some c o s t ,  i s  t o  t i e  t h e  d r i v e r  

i n t e r v i e w  w i t h  t h e  d i a g n o s t i c  s ampl ing  of t h e  v e h i c l e s .  T h i s  has  

some promise  and c a n  b e  t e s t e d  i n  t h e  e a r l y  p a r t  o f  t h e  program. 

The p r i n c i p a l  l i m i t a t i o n  of t h e  method is  t h a t  i t  w i l l  make t h e  

i n t e r v i e w  s u b j e c t  t o  t h e  same d i f f i c u l t i e s  of  o b t a i n i n g  c o o p e r a t i o n  

a s  a r e  a n t i c i p a t e d  f o r  t h e  d i a g n o s t i c  sample .  F u r t h e r ,  some b i a s  

may be i n t r o d u c e d  s i n c e  t h e  d i a g n o s t i c  sample  w i l l  i n c r e a s e  t h e  

p e r s o n ' s  l e v e l  of  awareness  of  v e h i c l e  problems beyond h i s  u s u a l  

l e v e l .  What e v e r  t h e  t e c h n i q u e  u s e d ,  i t  w i l l  b e  a d v i s a b l e  t o  employ 

an e x p e r i e n c e d  s u r v e y  r e s e a r c h  o r g a n i z a t i o n  t o  conduc t  t h i s  a s p e c t  

o f  t h e  d a t a  c o l l e c t i o n .  Such an o r g a n i z a t i o n  w i l l  have s u f f i c i e n t  

knowledge and e x p e r i e n c e d  p e r s o n n e l  t o  per form c o r r e c t l y  t h i s  

c r i t i c a l  t a s k .  

An i n d i r e c t  measurement of t h e  e f f e c t  of  t h e  program on bo th  

v e h i c l e  c o n d i t i o n  and on owner ma in t enance  p r a c t i c e  c a n  be  o b t a i n e d  

from r e p o r t s  of r ep l acemen t  p a r t  s a l e s .  T h i s  d a t a  w i l l  have t o  b e  

c o l l e c t e d  on an ongoing  b a s i s  from b u s i n e s s  f i r m s  i n  t h e  t e s t  a r e a s .  



I t  c a n n o t  be  c a p t u r e d  from i n v e n t o r y  r e c o r d s  which e i t h e r  may be  

n o n - e x i s t e n t  o r  may be  s t r u c t u r e d  i n  a  way which makes d a t a  

r e t r i e v a l  d i f f i c u l t .  What must be done is  t o  c o n t r a c t  w i t h  f i r m s  

t o  comple t e  r e g u l a r  r e p o r t s  of t h e i r  s a l e s  of  p a r t s  which a r e  

f r e q u e n t l y  found d e f e c t i v e  a t  i n s p e c t i o n .  Ten o u t l e t s  i n  each  a r e a  

s h o u l d  be s e l e c t e d  from t h e  f o l l o w i n g  c a t e g o r i e s :  au tomob i l e  
d e a l e r s h i p s ,  g a s o l i n e  s e r v i c e  s t a t i o n s ,  au tomob i l e  p a r t s  j o b b e r s ,  

and s p e c i a l t y  r e p a i r  f a c i l i t i e s .  Such d a t a  p o t e n t i a l l y  can  

i l l u s t r a t e  changes  i n  r e p a i r  a c t i v i t y  f o l l o w i n g  i n s t i t u t i o n  o f  a n  

i n s p e c t i o n  sys t em.  I t  can  be q u i t e  u s e f u l  i n  t h e  s e l f - i n s p e c t i o n  

and check  l a n e  sys t em where l i t t l e  d i r e c t  i n f o r m a t i o n  on r e p a i r s  

w i l l  be a v a i l a b l e ,  b u t  t h i s  d a t a  w i l l  b e  c o s t l y  t o  o b t a i n .  

Fu r the rmore ,  t h e  samples  w i l l  be s t r o n g l y  i n f l u e n c e d  by such  

e x t e r n a l  f a c t o r s  a s  changes  i n  c o m p e t i t i v e  p o s i t i o n  among d i f f e r e n t  

o u t l e t s ,  t h e  e x t e n t  of t r a n s i e n t  t r a f f i c  t h rough  t h e  a r e a ,  s e a s o n a l  

v a r i a t i o n s ,  and g e n e r a l  b u s i n e s s  c o n d i t i o n s .  Consequen t ly ,  t h e  

p r i o r i t y  a s s i g n e d  t o  t h i s  program w i l l  be q u i t e  low, and i t  c a n  be 

dropped  w i t h  l i t t l e  damage t o  t h e  o v e r a l l  e v a l u a t i o n  e f f o r t .  

So f a r  a l l  t h e  e v a l u a t i o n  measures  have d e a l t  w i t h  i n t e r -  

m e d i a t e  c r i t e r i a  such  a s  changes  i n  mechanica l  c o n d i t i o n  and i n  

owner b e h a v i o r .  An a t t e m p t  c a n  be  made t o  measure  t h e  e f f e c t s  of 

t h e  i n s p e c t i o n  a c t i v i t y  on a c c i d e n t  involvement .  P o l i c e  i n  t h e  

s t u d y  c o u n t i e s  w i l l  r e c o r d  t h e  i n s p e c t i o n  c e r t i f i c a t e  number and 

m i l e a g e  of e v e r y  v e h i c l e  i n v o l v e d  i n  an a c c i d e n t  on t h e i r  s t a n d a r d  

a c c i d e n t  r e p o r t  form.  I f  t h e s e  r e p o r t  forms a r e  p r e s e n t l y  b e i n g  

coded f o r  computer  p r o c e s s i n g ,  i t  w i l l  e n t a i l  l i t t l e  a d d i t i o n a l  

expense  t o  add t h e s e  items. From t h e  i n s p e c t i o n  c e r t i f i c a t e  number, 

t h e  d a t e  and m i l e a g e  a t  i n s p e c t i o n  can  b e  a s c e r t a i n e d .  A t  t h e  end 

of t h e  i n s p e c t i o n  c y c l e ,  m i l e a g e  i n f o r m a t i o n  c a n  b e  o b t a i n e d  on 

v e h i c l e s  i n s p e c t e d  a t  t h e  same time a s  t h e  a c c i d e n t - i n v o l v e d  

v e h i c l e s .  The f r e q u e n c y  of v e h i c l e s  l e a v i n g  t h e  p o p u l a t i o n  can  be 

a l s o  e s t i m a t e d  i n  t h i s  way. Using t h e  t e c h n i q u e  of c o h o r t  a n a l y s i s ,  

t h e  p r o b a b i l i t y  of  a c c i d e n t  involvement  a s  a  f u n c t i o n  of  time s i n c e  



i n s p e c t i o n  can  be computed,  The d a t a  c a n  b e  f u r t h e r  c r o s s -  

c l a s s i f i e d  on t h e  b a s i s  of  m i l e a g e ,  v e h i c l e  a g e ,  and v e h i c l e  t y p e .  

Even w i t h o u t  c o m p l i c a t i n g  f a c t o r s ,  t h e  e x e r c i s e  is n o t  l i k e l y  t o  

produce s i g n i f i c a n t  r e s u l t s  s i n c e  t h e  p r o b a b i l i t y  of  a  v e h i c l e  

b e i n g  i n v o l v e d  i n  an a c c i d e n t  i n  any s h o r t  p e r i o d  of time is  q u i t e  

low. Unless  t h e  e f f e c t  of t h e  i n s p e c t i o n  e f f o r t  is l a r g e ,  any 

change w i l l  be  l o s t  i n  random s t a t i s t i c a l  f l u c t u a t i o n s .  The com- 

p l i c a t i n g  f a c t o r s ,  which r e d u c e  even f u r t h e r  t h e  l i k e l i h o o d  of  

s u c c e s s  b e i n g  measured,  i n c l u d e  t h e  m u l t i p l i c i t y  of  a c c i d e n t  pro-  

d u c i n g  e l e m e n t s ,  v a r i a t i o n s  i n  m i l e a g e  unde r  d i f f e r e n t  c o n d i t i o n s ,  

e r r o r s  i n  a c c i d e n t  r e p o r t i n g ,  ou t -o f - a rea  a c c i d e n t s ,  and s e a s o n a l  

v a r i a t i o n s .  N e v e r t h e l e s s ,  t h e  e f f o r t  s h o u l d  be made s i n c e  v a l u a b l e  

i n f o r m a t i o n  has  o c c a s i o n a l l y  been o b t a i n e d  from t h e  most unpromis ing  

expe r imen t s  (Re fe rence  5-15) .  

A f i n a l  n o t e  on e v a l u a t i o n  d e a l s  w i t h  t h e  compos i t i on  of t h e  

e v a l u a t i o n  team and t h e  s t r a t e g y  t h a t  i t  s h o u l d  u s e  i n  c o n d u c t i n g  

t h e  e v a l u a t i o n .  A t  t h e  head of  t h e  team s h o u l d  b e  a  s e n i o r  

s c i e n t i s t  w i t h  a l a r g e  amount of  e x p e r i e n c e  i n  d i r e c t i n g  r e s e a r c h  

programs i n v o l v i n g  t h e  c o o r d i n a t i o n  of  s e v e r a l  e f f o r t s .  H i s  pro-  

f e s s i o n a l  background c a n  be  i n  t h e  s o c i a l  o r  p h y s i c a l  s c i e n c e s .  

A t  t h e  second  l e v e l ,  t h e r e  w i l l  be  one o r  two p e r s o n s  who t o g e t h e r  

have a  s o l i d  background i n  s t a t i s t i c s  and i n  a s sembl ing  l a r g e  d a t a  

sets. A t  t h e  t h i r d  l e v e l  w i l l  be  two j u n i o r  members w i t h  back- 

grounds i n  s o c i a l  s c i e n c e  and e n g i n e e r i n g ;  t h e y  w i l l  have 

r e s p o n s i b i l i t y  f o r  e x e c u t i n g  much of t h e  d e t a i l  of  t h e  a n a l y s i s .  

Much of t h e  d a t a  g a t h e r i n g  w i l l  b e  handled  by p e r s o n s  n o t  r e g u l a r l y  

a s s o c i a t e d  w i t h  t h e  e v a l u a t i o n  team. These can  be  e i t he r  p a r t - t i m e  

p e r s o n n e l ,  such  a s  s t u d e n t s ,  who work unde r  t h e  d i r e c t  s u p e r v i s i o n  

of t h e  e v a l u a t i o n  team o r  p e r s o n n e l  who have o t h e r  r e g u l a r  d u t i e s ,  

e . g . ,  t h e  check  l a n e  p e r s o n n e l  when o p e r a t i n g  i n  t h e  s ampl ing  mode. 
F o r  t h e  d i a g n o s t i c  s ampl ing  of v e h i c l e s  and f o r  t h e  household  

s u r v e y s ,  s p e c i a l i z e d  s u b c o n t r a c t o r s  w i l l  be r e t a i n e d .  These d a t a  



g a t h e r i n g  e f f o r t s  r e q u i r e  t h e  u s e  of a l a r g e  number of  t r a i n e d  

p e r s o n n e l  f o r  a r e l a t i v e l y  s h o r t  p e r i o d  of time. Only o r g a n i z a t i o n s  

w i t h  on-going a c t i v i t i e s  i n  t h i s  t y p e  of r e s e a r c h  c a n  e f f e c t i v e l y  

h a n d l e  t h e  problem.  

A good p o r t i o n  of t h e  e f f o r t  of t h e  e v a l u a t i o n  s t a f f  w i l l  be 

devo ted  t o  c o o r d i n a t i o n  of t h e  v a r i o u s  groups  w i t h  which i t  w i l l  

be work ing .  They must have t h e  f u l l  s u p p o r t  of t h e  s p o n s o r i n g  

agency and of e a c h  o p e r a t i n g  agency i n  t h e  program. Fu r the rmore ,  

o p e r a t i n g  p e r s o n n e l ,  w i t h  whom t h e  e v a l u a t i o n  group  w i l l  work, must 

b e  t h o r o u g h l y  b r i e f e d  and i n s t r u c t e d  on t h e  r o l e  t h a t  t h e y  a r e  t o  

p l a y  i n  t h e  program. Good c o o p e r a t i o n  a t  t h i s  l e v e l  w i l l  g r e a t l y  

enhance  t h e  l i k e l i h o o d  o f  t h e  program's  s u c c e s s .  Conve r se ly ,  i f  

t h e  o p e r a t i n g  p e r s o n n e l  see t h e  program a s  s imp ly  an i m p o s i t i o n  of 

e x t r a  d u t i e s  upon them, t h e y  w i l l  n o t  g i v e  i t  t h e  comple t e  coopera-  

t i o n  needed f o r  s u c c e s s .  

5 . 7  Summary and Overview 

A comple t e  prepackaged program h a s  n o t  been p r e s e n t e d .  A 

number of e l e m e n t s ,  p a r t i c u l a r l y  t h e  mechanics  of s p e c i f i c  i n s p e c -  

t i o n  t e c h n i q u e s ,  have been o m i t t e d .  Some of t h e  problems of 

e x p e r i m e n t a l  d e s i g n  have been handled  by judgment,  e x p e r i e n c e ,  and 

t h e  u s e  of s t a n d a r d  s t a t i s t i c a l  t a b l e s ,  r a t h e r  t h a n  by r i g o r o u s  

a n a l y s i s .  To a c h i e v e  t h e  f i n a l  program p l a n  w i l l  r e q u i r e  s e v e r a l  

man-years of  e f f o r t  drawing on a d i v e r s e  s e t  of s k i l l s .  However, 

b e f o r e  t h e  f i n a l  p l a n  c a n  be produced ,  s e v e r a l  key d e c i s i o n s  must 

be  made. The l o c a t i o n  and d u r a t i o n  of t h e  program w i l l  have t o  be  

s e t t l e d ,  and t h e  e x a c t  e v a l u a t i o n  t o o l s  w i l l  have t o  be  s e l e c t e d  

b e f o r e  a more d e t a i l e d  e x e r c i s e  w i l l  be  u s e f u l .  

What h a s  been a t t e m p t e d  is t o  o u t l i n e  i n  some d e t a i l  a f e a s i b l e  

expe r imen t  t o  t e s t  t h e  r e l a t i v e  e f f e c t i v e n e s s  of t h r e e  t y p e s  of 

i n s p e c t i o n  programs.  I n  t h i s  o u t l i n e ,  a t t e n t i o n  h a s  been g i v e n  

p r i m a r i l y  t o  d i s c u s s i n g  t h e  l i k e l y  problems t h a t  w i l l  b e  encoun te red  

i n  e s t a b l i s h i n g  s u c h  an exper iment  and t o  recommending s o l u t i o n s  



t o  t h o s e  problems.  A se t  of  g o a l s  h a s  been e s t a b l i s h e d  and a  

number of o p t i o n s  t o  r e a c h  t h e  g o a l  have been d e s c r i b e d .  By hav ing  

t h e s e  o p t i o n s  s o  s p e c i f i e d ,  t h e  r e l e v a n t  d e c i s i o n  makers c a n  make 

an informed c h o i c e  of t h e  program which most f i t s  t h e i r  needs  

r a t h e r  t h a n  be ing  f o r c e d  t o  a c c e p t  one p l a n  i n  t o t o .  

Of t h e  o p t i o n s ,  t h e  recommended c o u r s e  is t o  u s e  t h e  t h r e e - i n -  

one approach  i n  a  s i n g l e  s t a t e  f o r  f i v e  y e a r s .  E v a l u a t i o n  w i l l  

c o n c e n t r a t e  on measurement by t h e  check  l a n e  sampl ing  o p e r a t i o n ,  

s t r e e t  o b s e r v a t i o n s ,  i n t e r v i e w s  of p e r s o n s  i n  i n s p e c t i o n ,  t h e  

owner s u r v e y ,  and a c c i d e n t  d a t a  a n a l y s i s .  
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6 .0  SYSTEM RESTORAT ION 

There is l i t t l e  ques t ion  t h a t  some form of emergency se rv i ce  

is d e s i r a b l e  f o r  any community. In some highway s a f e t y  program 

a r e a s  t he re  is  d i scuss ion  a s  t o  whether t he  required capab i l i t y  

need e x i s t  a t  a l l :  f o r  example, such a  d iscuss ion continues i n  the  

f i e l d  of pe r iod i c  motor vehic le  inspec t ion .  B u t  the  problem i n  

emergency s e r v i c e s  is more one of determining the  bes t  l e v e l  of 

opera t ion  than of deciding whether o r  not t o  have a  capab i l i t y  a t  

a l l .  

From an experimental  d e s i g n e r ' s  point  of view t h i s  complicates 

t h e  problem; i t  would be much e a s i e r  t o  measure the d i f f e r ence ,  say ,  

between no ambulance s e rv i ce  and a  good ambulance s e rv i ce  than t o  

t r y  t o  measure the  (somewhat sma l l e r )  d i f f e r ence  between two d i f -  

f e r e n t  t r a i n i n g  courses  f o r  ambulance a t t endan t s .  

Nevertheless,  t h a t  i s  the  problem. Each community m u s t  make 

a  conscious dec i s ion  t o  implement the  emergency se rv i ce  program i t  

f e e l s  is best  f o r  i t s e l f ,  and the purpose of the  present  experiment 

is seen t o  be t h a t  of developing information which w i l l  be usefu l  

t o  t he  people who must  make t h a t  choice.  

Within t he  s p i r i t  of the  Highway Safety Program Standards,  a  

wide range of emergency se rv i ce  c a p a b i l i t y  could be achieved. The 

minimum would be t he  formation of some planning committee, the en- 

actment of l e g i s l a t i o n  t o  r equ i r e ,  say ,  the  advance Red Cross course 

f o r  a l l  a t t e n d a n t s ,  the  purchase of a  two-way r ad io  system f o r  d i s -  

patch,  and use of modern--though not overly sophisticated--equipment, 

The maximum might employ f u l l y  t r a i n e d  paramedics, develop procedural 

manuals f o r  d e b r i s  handling, o r  aim toward some optimal a l l o c a t i o n  

of resources  t o  minimize response time, e t c .  We w i l l  desc r ibe  these  

pos s ib l e  l e v e l s  of s e rv i ce  i n  more d e t a i l .  

Three groups o r  k inds  of a c t i v i t i e s  which might be changes f o r  

t he  b e t t e r  have been i d e n t i f i e d  i n  the  a r ea  of r e s t o r a t i o n  s e rv i ce s .  

These stem mainly from e x i s t i n g  requirements i n  the s tandards ,  and 

i n  f a c t  c o n s t i t u t e  t he  elements f o r  which some evidence of value is 



d e s i r e d ,  They a r e :  (1) t r a i n i n g  of  personnel ,  ( 2 )  t he  a c q u i s i t i o n  

of new (more capable)  equipment, and ( 3 )  upgrading of the  communi- 

c a t i o n s  and management ( c o n t r o l )  a s p e c t s  of t h e  program. We have 

considered t he se  a s  p o t e n t i a l l y  independent changes, a s  pa i r ed  

changes ( e . g . ,  t r a i n i n g  p l u s  new equipment) ,  and a s  an aggregate  

change ( a l l  t h r e e  t o g e t h e r ) ,  and have concluded t h a t  f o r  exper i -  

mental ( a s  wel l  a s  p r a c t i c a l )  purposes,  i t  would be bes t  t o  improve 

a l l  t h r ee  s imul taneously .  The experimental  c e l l  s t r u c t u r e  shown 

i n  Figure 6-1 i n d i c a t e s  t he  pos s ib l e  combinations. We recommend 

t h a t  only t he  lower l e v e l  (o r  t h r ee - fo ld  i n t e r a c t i o n  c e l l )  be i m -  

plemented a t  t h r e e  l e v e l s  of i n t e n s i t y  o r  complexity--a s o r t  of good, 

b e t t e r ,  bes t  arrangement. 

Equipment, T ra in ing ,  
Tra in ing  Management & Managenent , 

and Commu n i  - and Communi-u Equipment cations 

Tra in ing ,  Equipment, and Management 
and Communications 

Figure 6-1 

Experimental Program Matrix f o r  the  
System Restora t  ion Category 



6 . 1  Evaluation of Recovery Systems 

Recovery Systems have been defined a s  those elements i n  the 

highway t r a f f i c  system which res to re  order a f t e r  a  crash--essent ial ly  

the emergency medical and the debr is  removal a c t i v i t i e s .  We have 

recommended t h a t ,  f o r  experimental purposes, both of these a reas  

be changed (improved) i n  concert and tha t  the e f fec t iveness  of the 

improvement be measured i n  each. In discussing evaluation procedures, 

however, we w i l l  concentrate f i rs t  on the medical aspects ,  then on 

the problems of debr is  removal. 

The evaluat ion of an emergency medical care system requi res  ( a s  

do other  highway sa fe ty  countermeasures) a  ca re fu l  se lec t ion  and 

measurement of meaningful intermediate var iables  which a re  r e l a t ed  

t o  the ul t imate objective--reduction of death and severe trauma by 

means of a  cor rec t  emergency response. The evaluat ion design pre- 

sented here provides a  method f o r  measuring both the qua l i ty  (proper 

emergency diagnosis and treatment) and speed of response (time t o  

scene of inc ident ,  time a t  scene, and time from scene t o  hosp i t a l ) .  

In addi t ion ,  t h i s  design overcomes some of the d i f f i c u l t  problems 

of combining the many complex and i n t e r r e l a t e d  var iables  which e f f e c t  

the ul t imate objec t ive .  T h i s  i s  done by u s i n g  a  q u a l i f i e d  medical 

person--possibly an in te rn ,  a  r e s iden t ,  or a  s k i l l e d  para-medical 

pepson--to gather  information i n  a  su i t ab le  report  format on i n d i -  

vidual cases t h a t  r e su l t ed  i n  death or slow recovery. These repor ts  

a re  presented t o  a  j u r y  of medical professionals  who evaluate the 

ac t ion  taken and make a  judgement concerning i t s  appropriateness.  

T h i s  j u r y  would a l s o  be asked t o  determine i f  improved t r a in ing ,  

shor te r  response time, or  b e t t e r  equipment would have resul ted  i n  

a  more favorable resolu t ion  of the emergency ( e , g , ,  prevention of 

death or  reduction i n  the amount o r  length of subsequent treatment) 

and t o  order the importance of these f a c t o r s .  
The evaluation w i l l  be conducted by the comparison of three 

demonstration p ro jec t s  conducted a t  d i f f e r e n t  l eve l s  of emergency 
medical resource a l loca t ion .  The o r i g i n a l  concept had included a  



cont ro l  area where no changes would be made, b u t  where comparable 

measurements would be taken f o r  comparison purposes. The control  

area requirement was re j ec ted  f o r  two reasons: 1) the question- 

a b i l i t y  of i t s  value;  and 2 ) )  the d i f f i c u l t y  of obtaining a control  

a rea .  Since before and a f t e r  measurements a re  being made, the value 

of the control  is t o  provide a baseline measure of change tha t  

occurred without experimental intervent ion (other  than measurement), 

However, i t  i s  questionable whether the changes occurring i n  the 

control  area r ea l ly  represent the changes i n  the pro jec t  areas  w i t h -  

out the system improvements. The reason f o r  skepticism is  re la t ed  

t o  the ant ic ipa ted  problem of obtaining a good cont ro l  a rea .  I t  

is  doubtful tha t  a loca l  area would be w i l l i n g  t o  cooperate i n  

measurement t o  the extent  required,  without some benefi t  accruing 

t o  the community. 

In each of the three  a reas ,  before and a f t e r  measurements of 

system performance would be made. The basic  measure of pro jec t  

e f fec t iveness  would be a comparison of incremental changes i n  system 

performance over the three a reas ,  T h u s ,  f o r  example, i f  the project  

which has the maximum a l loca t ion  of resources t r u l y  r e s u l t s  i n  an 

improvement, there  should be a measurable change--which is of course 

r e l a t e d  t o  system improvement--after the increase i n  medical resource 

a l loca t ion .  I t  is fu r the r  argued tha t  the  magnitude of t h i s  change 

should be g rea te r  than a s imi la r  measured change i n  the area where 

a smaller increase i n  emergency medical resources has occurred. 

6 .2  Time Schedule f o r  Pro jec ts  

A time schedule f o r  the three  demonstration programs is summar- 

ized i n  Figure 6-2. I t  i s  necessary t o  follow t h i s  r a the r  long 

schedule i n  order t o  obtain a number of cases s u f f i c i e n t  f o r  adequate 

comparison. In addi t ion ,  ample time mus t  be provided t o  make changes 

t o  the  system ( e . g . ,  conduct t r a in ing  and major equipment purchase) 

and t o  allow the changed system t o  s t a b i l i z e  p r io r  t o  ac tua l ly  mea- 

s u r i n g  i t s  ef fec t iveness .  Immediately upon re lease  of the cont rac ts ,  





the loca l  a reas  w i l l  have s i x  n1ollt.11~ t o  se t  11p the required d n l n  

co l l ec t ion  system and e s t a b l i s h  the  medical , j u r y .  Data col lec t ion  

systems f o r  the three p ro jec t s  w i l l  have t o  be coordinated t o  pro- 

vide f o r  a  uniform leve l  of data from each. I t  is a l s o  strongly 

recommended tha t  the three  medical j u r i e s  meet j o i n t l y  t o  e s t ab l i sh  

procedures and c r i t e r i a  f o r  judging the individual  cases .  By doing 

t h i s  i t  w i l l  be possible  t o  compare the r e s u l t s  under the best pos- 

s i b l e  conditions.  

During the f i r s t  18 months of the pro jec t  a l l  of the necessary 

arrangements w i l l  be made f o r  the  designated changes t o  the system. 

T h u s  a t  the beginning of the 19th month the  proposed improvements 

should be implemented. I t  i s  planned tha t  these changes can be 

implemented w i t h i n  a  s i x  month period. The system w i l l  then be 

allowed t o  operate f o r  a  period of s i x  months i n  order t o  s t a b i l i z e  

p r io r  t o  ac tua l ly  beginning the formal evaluat ion.  By conducting 

the project  i n  t h i s  manner, the evaluation w i l l  compare the present 

system w i t h  an improved system tha t  is operating under s t a b l e  con- 

d i t i o n s ,  T h u s ,  any of the problems and b iases  normally associated 

w i t h  s ta r t -up  w i l l  not contaminate the r e s u l t s .  

6 . 3  Description of Programs 

As indicated previously,  three  separate  demonstration p ro jec t s  

w i l l  be conducted a s  the evaluat ion experiment f o r  emergency medical 

care serv ice .  Each of the three  areas  chosen f o r  these p ro jec t s  

should be comparable i n  terms of population, geographic d i s t r i b u t i o n  

of population, need fo r  emergency medical se rv ice ,  and a v a i l a b i l i t y  

of regular  medical care f a c i l i t i e s .  In addi t ion ,  the pre-experi- 

ment l e v e l  of emergency medical service should be approximately 

comparable. Another important c r i t e r i o n  i s  of course a  strong loca l  

i n t e r e s t  i n  the improvement of the system. In p a r t i c u l a r ,  s ince 

loca l  medical profess ionals  w i l l  be asked t o  cooperate, t h e i r  

cooperation and support is e s s e n t i a l ,  In t h i s  sec t ion  we present a  

de ta i l ed  discussion of the three a l t e r n a t i v e  l eve l s  of serv ice  tha t  

should be compared. 



6.3.1 The Basic Level of Service 

T h i s  community w i l l  be expected t o  achieve a l eve l  of r e s to r -  

a t i o n  serv ice  defined a s  minimal i n  the debr is  removal and emer- 

gency medical standards.  Many s t a t e s  have not enacted s p e c i f i c  

t r a in ing-and  l icens ing  requirements, and i t  would be expected tha t  

the loca l  community would provide such l e g i s l a t i o n  i f  i t  is not 

covered by higher au thor i ty .  A law s imi la r  t o  tha t  i n  Michigan 

requir ing each at tendant  or  d r ive r  t o  take the advanced Red Cross 

Course, the Bureau of Mines Course, or an equivalent would be appro- 

p r i a t e .  I t  is  expected tha t  the community (county) would have an 

operating emergency medical committee whose funct ion is t o  guide 

the improvement of the system from i ts  o r i g i n a l  condition t o  the 

bas ic  l eve l .  

Two way radio  equipment should be included i n  the improved 

system, a t  l e a s t  f o r  the dispatch funct ion,  both f o r  ambulance and 

f o r  wreckers. B u t  o ther  than t h a t ,  there  should be no pressure 

f o r  improvement. T h i s  community w i l l  serve a s  the base l eve l  f o r  

comparison w i t h  those u s i n g  more complete t r a in ing  and equipment. 

6.3.2 The Intermediate Level of Service 

In t h i s  community the use of the NHTSA t ra in ing  course out l ined 

i n  the Dunlap Associates r epor t s  (References 6-1 and 6-2) w i l l  be 

expected. T h i s  curriculum is general ,  b u t  could be taught w i t h  

p a r t i c u l a r  emphasis on the highway emergency. Although the course 

need not be taught by physicians,  incorporating i t  w i t h i n  the pro- 

grams of the l o c a l  medical society would provide severa l  advantages. 

I t  would be much e a s i e r  t o  include in-hospi tal  t r a in ing  a t  a l a t e r  

date i f  t h i s  were done, and i t  would help e s t a b l i s h  rapport between 

the  rescue workers and the hosp i t a l  personnel. A l l  of t h i s  would 
help t o  in teg ra te  the t o t a l  emergency medical serv ices  w i t h i n  the 

community, and we believe tha t  t h i s  would promote success w i t h i n  

the program, 



Two-way r a d i o  w i t h  c e n t r a l  coord ina t ion  and d i spa t ch  f o r  the  

e n t i r e  a r e a  i s  d e s i r e d  f o r  t h i s  program, i n  o rde r  t o  reduce  time 

de l ays .  Dispatch could be handled by some governmental o rgan i za t i on  

o r  by a p r i v a t e  purveyor,  b u t  a t  l e a s t  t he  medical a s p e c t s  should 

be done by a  s i n g l e  o rgan i za t i on .  

Ambulances should conform, a s  much a s  p o s s i b l e ,  t o  t h e  NHTSA 

National  Academy of Sciences  recommendations r epo r t ed  i n  Reference 

6-3. T h i s  document con t a in s  t he  considered opinion of a  l a r g e  num- 

ber  of people r ep r e sen t i ng  a  v a r i e t y  of f i e l d s ;  t h e  e f f i c a c y  of t he  

conclus ions  dese rves  t o  be f u l l y  t e s t e d .  Th i s  program, w i t h  we l l  

t r a i n e d  a t t e n d e n t s ,  should provide such an oppor tun i ty .  

Systems Development Corpora t ion ,  i n  t h e i r  r e cen t  s tudy of t h e  

highway cleanup problem conducted f o r  NHTSA (Reference 6 -4 ) )  recom- 

mended f o u r  t r a i n i n g  packages:  (1) a  b r i e f  o r i e n t a t i o n  seminar f o r  

o f f i c i a l s ,  ( 2 )  i n d i v i d u a l  t r a i n i n g  packages f o r  o p e r a t i o n a l  crews 

concerning hazardous m a t e r i a l s  i d e n t i f i c a t i o n ,  on - s i t e  s a f e t y  pro- 

cedures ,  e x t r i c a t i o n ,  e t c . ,  ( 3 )  a  s p e c i a l  course  f o r  c o n t r o l  c e n t e r  

personnel  w i t h  emphasis on s i t u a t i o n  a n a l y s i s ,  i n c iden t  i n t e r r o g a t i o n  

t echn iques ,  and ( 4 )  a  concer ted  t r a i n i n g  program invo lv ing  a l l ,  o r  

some combination of agency personnel  i n  s imula ted  highway emergency 

s i t u a t i o n s  t o  develop i n t r a -  and inter-agency coord ina t ion  pro- 

cedures ,  A program t o  develop a  manual of l o c a l  r e sou rce s  f o r  

d e b r i s  removal is d e s i r e d ;  t h i s  should be done dur ing t he  f i rs t  year .  

I t  w i l l  be expected t h a t  p o l i c e  and f i r e  d i s p a t c h e r s  throughout 

t h e  j u r i s d i c t i o n  w i l l  r e ce ive  some p e r i o d i c  t r a i n i n g ,  and the  use of 

t h i s  manual w i l l  be incorpora ted  i n  t h a t  t r a i n i n g .  I t  is sugges ted  

t h a t  t h e  t a s k  of developing t h i s  manual be undertaken by one of t h e  

l o c a l  law enforcement agenc i e s ,  and t h a t  i t  be d i s t r i b u t e d  throughout  

t h e  reg ion .  

F i n a l l y  a  s t r ong  p u b l i c  informat ion program i s  very d e s i r a b l e .  

T h i s  program should inc lude  p u b l i c i t y  concerning t h e  new medical  

s e r v i c e  a s  we l l  a s  phone numbers f o r  emergency s e r v i c e .  F i r s t  a i d  

t r a i n i n g  f o r  t he  p u b l i c  might be inc luded i n  t h i s  e f f o r t .  



6.3.3 The Top Level of Service 

The t h i r d  community should provide a  l eve l  of emergency service 

second t o  none. I t  w i l l  be used experimentally t o  show the value 

of a  r e l a t i v e l y  expensive capabi l i ty  adequate t o  handle most expected 

emergencies. 

The ambulance attendant t r a in ing  should be equivalent t o  tha t  

received by a  mi l i ta ry  medical corpsman, preferably w i t h  addi t ional  

c i v i l i a n  t ra in ing  i n  connection w i t h  the loca l  hosp i t a l  f a c i l i t i e s .  

Although current s t a t u t e s  generally prohib i t  these at tendants  from 

performing ce r t a in  du t i e s  (such a s  endotracheal intubat ion or 

s t a r t i n g  intravenous f l u i d s ) ,  i t  is proposed tha t  they be t ra ined  

i n  these t a sks ,  and tha t  the community be encouraged t o  pass enabling 

l e g i s l a t i o n .  In any case, ambulances should be equipped w i t h  equip- 

ment necessary t o  perform tasks  of t h i s  nature on the chance tha t  

there  may often be a  physician present a t  the scene of an emergency. 

The basic ambulance should be the same as  tha t  discussed e a r l i e r ,  

b u t  the use of addi t ional  equipment such as  telemetry f o r  v i t a l  

s ign data  should be encouraged. 

Communication should include two way radio f o r  dispatch,  and 

should a l s o  include the equivalent of the HEAR (Hospital Emergency 

Administrative Radio) system permitting d i r e c t  conversation between 

the ambulance personnel and the hospi ta l  emergency rooms. The pro- 

f e s s iona l  s t a t u s  of the a t tendants ,  and the use of t h i s  radio is 

expected t o  increase the rapport between ambulance crews and the 

medical community, Cooperation of the loca l  physicians i n  con- 

nection w i t h  the hospital-to-ambulance radio system should be 

aggressively sought. 
Debris removal a c t i v i t i e s  should be about the same a s  i n  the 

intermediate l eve l  of serv ice ,  except tha t  the introduction of 

spec ia l  equipment i n t o  t h i s  area should be encouraged. Systems 

Development Corporation (Reference 6-4) has recommended the in t ro-  

duction of severa l  new k i n d s  of equipment which may be developed 

over the next several  years.  I f  they become avai lab le  i n  time, t h i s  



program would provide a u se fu l  t e s t  bed. T h i s  equipment includes  

push bumpers on a l l  emergency veh ic les  (which could be implemented 

a t  any t ime) ,  sweepers, cranes ,  vacuum pickups,  and multipurpose 

veh i c l e s  possessing t he  c a p a b i l i t i e s  of h o i s t s  and f o r k - l i f t s  a t  

the  same t ime.  T h i s  equipment, i n  concert  w i t h  t r a i n e d  personnel 

and adequate communications c a p a b i l i t y ,  should ge t  a good t e s t  i n  

t h i s  community. 

6 . 4  Measures of Ef fec t iveness  

The u l t imate  success  of an emergency medical care  system is 

of course def ined by a reduct ion i n  t he  occurrence of dea th ,  per- 

manent d i s a b i l i t y  and long term treatment among the  p a t i e n t s  served.  

However, these  a r e  r e l a t e d  t o '  a number of f a c t o r s  t h a t  a r e  inde- 

pendent of the emergency medical care system: f o r  example, the  

s e v e r i t y  of the  i n i t i a l  i nc iden t ,  t he  age and hea l th  of the  pa t i en t  

p r i o r  t o  the  i nc iden t ,  and subsequent medical ca re  a f t e r  t he  

emergency. T h u s  a mere t abu la t i on  of l l successes l l  and l l f a i l u r e s "  

is not s u f f i c i e n t  t o  measure program e f f e c t i v e n e s s ,  

An a n a l y s i s  of emergency medical ca re  r evea l s  t h a t  improve- 

ments should be r e f l e c t e d  i n  terms of t he  fol lowing f a c t o r s :  

1. Reduction i n  s e rv i ce  time def ined a s  

a .  Time from the occurrence of the  inc iden t  
(e  . g o  , a highway c rash)  

b .  Time a t  scene of inc iden t  

c .  Time from scene t o  h o s p i t a l  

2 .  Correct  immediate d iagnos i s  of the  problem 

3 .  Correct  emergency treatment of t he  problem 

For example, more ambulances and b e t t e r  communication should r e s u l t  

i n  reduced se rv i ce  t imes.  Be t t e r  t r a i n i n g  should r e s u l t  i n  improved 

diagnosis  and co r r ec t  t reatment a t  the  scene i n  a higher percentage 

of cases .  

These f a c t o r s  a r e  r e l a t e d  by a complex i n t e r a c t i v e  process t o  

t h e  u l t imate  c r i t e r i a  l i s t e d  above. For example, t he  r e l a t i o n s h i p  



between the value of reduced serv ice  time and correct  treatment 

depends on f a c t o r s  unique t o  a  p a r t i c u l a r  case. 

The development of a  predic t ive  evaluat ion model t h a t  properly 

r e l a t e s  the contr ibut ion of the above f a c t o r s  t o  the ult imate ob- 

j ec t ive  is a  d i f f i c u l t  if not impossible task .  We a re  proposing 

instead the use of ava i lab le  medical exper t i se  t o  make post f a c t o  

c l a s s i f i c a t i o n  judgements, employing a l l  information concerning 

the inc ident ,  Since prec ise  data  is  a  pre-requis i te  t o  t h i s  eval-  

uation process,  we propose t h a t  a  s ing le  qua l i f i ed  medical person 

be i n  charge of data  co l l ec t ion .  T h i s  person w i l l  co l l ec t  a l l  per- 

t i n e n t  data  on a  case-by-case bas i s .  He w i l l  then prepare a  

report  f o r  the  emergency medical serv ice  j u r y .  T h i s  j u r y  (composed 

of doctors  and possibly other  knowledgeable heal th  profess ionals )  

w i l l  evaluate  each case t o  determine a t  l e a s t  the following: 

1. Was the  a t tendant ' sd iagnos is  cor rec t?  If i t  was not :  

a .  I s  i t  possible  tha t  a  reasonable improvement 
i n  the t r a in ing  of ambulance a t tendants  could 
have resu l t ed  i n  a  cor rec t  diagnosis? 

b. Did the incorrec t  diagnosis have a  detrimental  
e f f e c t  on the pa t i en t?  

2 .  Was the at tendant 's t reatment  cor rec t?  If  i t  was not :  

a .  I s  i t  possible  t h a t  a  reasonable improvement 
i n  the t r a in ing  of ambulance a t tendants  could 
have resul ted  i n  a cor rec t  treatment? 

b .  Did the incorrect  treatment have a  detrimental  
e f f e c t  on the pa t i en t?  

3 .  a .  Was the t o t a l  serv ice  time w i t h i n  the  range 
normally experienced fo r  t h i s  ambulance system? 

b. Would a  reduction i n  t o t a l  service time have 
helped the p a t i e n t ?  How large a  reduction i n  
time would have been required t o  accomplish t h i s ?  

4.  a .  Was the  elapsed time from the occurrence of the 
incident t o  the a r r i v a l  of the ambulance w i t h i n  
the range normally experienced f o r  t h i s  ambulance 
system? 

b .  Would a  reduction i n  t h i s  time have helped the 
pa t i en t?  How large  a  reduction i n  time would 
have been required? 



5 .  a .  Did the ambulance at tendants  make a decision 
e i t h e r  dircc:tly impl ic i t ly  l;hsoiigh t;hoir 
diagnosis and subsequent treatment--to s a c r i -  
f i c e  e i t h e r  treatment or t o t a l  serv ice  time 
i n  favor of the other? 

b ,  Which of the two ac t ions  did they favor? 

c .  Was t h i s  judgement made correc t ly?  

Questions 1 and 2 above deal  w i t h  the t r a in ing  and equipment 

provided i n  the system. I f  b e t t e r  t r a in ing  and equipment do not 

r e s u l t  i n  an increase i n  the number of correct  diagnoses and t r e a t -  

ments then i t  is questionable whether or not these improvements 

a re  worth t h e i r  added cos t ,  Similar ly,  improved locat ion and d i s -  

patching of ambulances should r e s u l t  i n  a reduction i n  the various 

service times. Even i f  these times a re  reduced, i t  is s t i l l  nec- 

essary t o  determine the e f f e c t  of t h i s  reduction on the p a t i e n t ' s  

heal th .  

Approximately 300 cases per s i t e  per year w i l l  be u t i l i z e d ;  

f o r  each a de ta i l ed  case h is tory  w i l l  be prepared. These cases 

w i l l  be se lec ted  by seve r i ty ,  and a t  t h i s  w r i t i n g  the suggested 

ru le  f o r  se lec t ion  is tha t  a l l  cases involving broken bones and/or 

requir ing admission t o  the hospi ta l  be used. The case h is tory  w i l l  

contain a descr ipt ion of the conditions of the  accident and in jury ,  

a tabulat ion of the treatment attempted or given by the ambulance 

personnel, and an assessment of the case by the pa r t i c ipa t ing  

physician de ta i l ing  the cause of death or  long term d i s a b i l i t y ,  and 

emphasizing recovery time. For each case h is tory  a team of p h y s i -  

c ians (the medical j u r y )  w i l l  be asked t o  complete the forms shown 

i n  Figure 6-3.  T h i s  data w i l l  be used subsequently t o  determine 

the r e l a t i v e  value of enhanced treatment capabi l i ty  and reduced 

serv ice  times associated w i t h  the d i f f e ren t  s i t e s .  

The data from these forms w i l l  be entered i n t o  a f i l e  f o r  

ana lys is  u s i n g  one entry f o r  each case. The data w i l l  be of the 

following form: 

Variable #1 Name of s i t e  

Variable #2 Before or a f t e r  period 



Figure 6-3ew1 - 
Medical J u r y  Case History Questionnaire 

Was the diagnosis given by the ambulance a t tendent :  
( c i r c l e  one) Correct Incorrect 

If  incorrec t ,  which l eve l  of t ra in ing  would most l ike ly  
have been necessary t o  insure correct  diagnosis? 
( c i r c l e  one) 

Basic Red Cross Advanced Red Cross 
NHTSA Military Medical Corpsman 
General P rac t i t ione r  Surgeon 

I n  t h i s  case the times associated w i t h  the rescue process 
were a s  follows: Ci rc le  the appropriate column if you believe 
tha t  a shor ter  time would have contributed mater ial ly  t o  the 
recovery process. 

Time from i n j u r y  occurrence t o  a r r i v a l  
of ambulance scene? YES NO 

Time a t  scene YES NO 

Time from scene t o  hospi ta l  YES NO 

I f  the answer t o  any of the above is yes, please explain what  
amount of time saved would have been helpful  and why.  





Variable #3 Date (year,  month, day) 

Variable #4 Pat ien t  sex (male, female) 

Variable #5 Pat ient  age ( i n  years a t  time of accident)  

Variable #6 P a t i e n t ' s  general  heal th  a t  time of 
accident (poor, f a i r ,  good, exce l l en t )  

Variable #7-48 Matrix of Figure 6-3 

Variable #49-55 Responses t o  diagnosis question 

Variable #56-61 Responses t o  time quest ion,  including 
required times i n  minutes. 

Approximately 1800 cases w i l l  e x i s t  i n  t h i s  form a t  the end of 

the experimental program, and they may be analyzed i n  a number of 

ways. The p a r t i c u l a r  analyses visual ized a t  t h i s  time include a 

before and a f t e r  measurement of the percentage of cor rec t  diagnoses, 

the percentage of cor rec t  treatments,  and a comparison of the per- 

centage of cases i n  which time was f e l t  t o  be of importance. 

The continuous sca le  f o r  time, and the ca tegor ica l  sca le  f o r  

t r a in ing  l eve l  a re  intended t o  permit a comparison of the  r e l a t i v e  

value of these two system c h a r a c t e r i s t i c s .  

The s i z e  of the experimental program, a s  measured by the number 

of cases f o r  which data w i l l  be co l lec ted ,  depends mainly on two 

f a c t o r s ;  how large  a difference we hope t o  achieve ( e , g . ,  the per- 

centage of cor rec t  diagnoses by ambulance a t tendants  has increased 

from 70% t o  82%); and what assurance we require  t h a t  the above k i n d  

of statement is cor rec t .  Usually the l a t t e r  problem is solved by 

choosing some acceptable l eve l  of s t a t i s t i c a l  s igni f icance .  A 

common l e v e l  of assurance (among s t a t i s t i c i a n s  a t  l e a s t )  is  95% 

meaning tha t  if we decide from the  experimental evidence t h a t  t h i n g s  

a re  t r u l y  b e t t e r  we w i l l  be cor rec t  i n  t h i s  i n t e rp re ta t ion  a l l  b u t  

one out of 20 times. I t  is  unfortunate tha t  such complex condit ional  

statements must be made w i t h  respect t o  what m u s t  seem l i k e  s t r a i g h t -  

forward evaluation problems, b u t  t h i s  is the language of s t a t i s t i c s .  

A t  any r a t e ,  i f  we agree t h a t  we w i l l  accept 95% assurance t h a t  our 

r e s u l t s  were not obtained by chance, then we a re  i n  a posi t ion t o  



consider the trade-off between the s i z e  of the experiment (number 

oL' cases examined) and  tllc minimum d i f ' f e r e ~ l c e s  wc can d e t e c t ,  

Figure 6-4 shows t h i s  t radeoff  applied t o  the present problem. 

(See Appendix C f o r  der iva t ion  assumptions and procedures). Suppose 

tha t  50% of the cases observed i n  the "before" period had an e r r o r  

i n  diagnosis,  and t h a t  40% were i n  e r r o r  i n  the  "a f t e r f1  period. 

Enter the graph w i t h  the number of observations (suppose there  a re  

200 c a s e s ) ,  proceed up t o  the in te r sec t ion  w i t h  the 50% curve, and 

then read the percentage--in t h i s  case 12.7%. We conclude t h a t  the 

observed reduction was not enough t o  assure u s  t h a t  the "af te r"  s y s -  

tem was r e a l l y  b e t t e r .  Al terna t ive ly ,  we may w i s h  t o  know t h a t  if 

we observe a 10% d i f fe rence  we m u s t  have a c e r t a i n  number of cases 

t o  look a t .  T h i s  i nd ica tes  t h a t  320 cases a re  required.  

I t  should be obvious t h a t  a l l  of these numbers a re  not known 

i n  advance of the program. Nevertheless, i n  a previous study of 

emergency medical care a c t i v i t i e s  i n  the c i t y  of Detroi t  we found 

t h a t  between 40 and 60 percent of the ser ious  cases handled contained 

an e r r o r  tha t  could have been avoided by b e t t e r  t r a in ing ,and /o r  

equipment. T h u s  we a n t i c i p a t e  tha t  the pre-program evaluation of 

ser ious  cases by the medical j u r y  w i l l  r e s u l t  i n  a percentage of 

e r r o r s  somewhere near tha t  range. However, even i f  the percentage 

is not between 40 and 60, the r e l a t i v e  tradeoff between number of 

cases and m i n i m u m  s ign~if  icant  difference w i l l  be the same. T h u s  the 

use of Figure 6-4 w i l l  r e s u l t  i n  the same number of cases being 

judged regardless  of the base percentage of e r r o r s ,  A d i f ference  

i n  the base percentage of cases w i t h  e r r o r s  w i l l  only e f f e c t  the 

m i n i m u m  s ign i f i can t  d i f ference .  

We have somewhat a ~ b i t r a r i l y  se lec ted  a goal of 300 t o  400 

cases before and 300 t o  400 cases a f t e r  the  change t o  provide an 

adequate trade-off between program s i z e  and s e n s i t i v i t y  t o  change. 

T h u s ,  c r i t e r i a  f o r  choosing program s i t e s  should include the require- 

ment t h a t  a s u f f i c i e n t  number of possible  cases occur each year.  
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6.4 .1  The Medical Jury and I t s  Information Gathering Function 

The success or f a i l u r e  of an emergency medical system is mea- 

sured by a number of intangible f ac to r s  tha t  are  d i f f i c u l t  i f  not 

impossible t o  quantify i n  a systematic manner, Death of a pa r t i cu la r  

pa t ien t  may r e s u l t  from improper diagnosis,  improper treatment,  or 

delays i n  emergency treatment. However, i t  may merely be the r e s u l t  

of very severe i n j u r i e s  which any reasonable system could not be 

expected t o  deal w i t h  successful ly .  I n  an attempt t o  provide some 

objec t iv i ty  i n  the evaluation, we propose tha t  competent judges of 

medical calle be made an in teg ra l  par t  of the measurement system, t o  

consider each case subjec t ive ly ,  In addi t ion,  we recommend tha t  a 

competent medical person be employed t o  gather information tha t  the 

medical judges require  and t o  document the reasons for  making deci- 

s ions a s  t o  the correct  handling of pa r t i cu la r  cases. 

The use of a loca l  team of medical professionals  could lead t o  

occasional biased conclusions because of preconceived opinions about 

the pa r t i cu la r  system and the people w i t h i n  i t .  To prevent t h i s ,  

the team m u s t  understand the importance of object ive evaluation i n  

the proper choice of medical treatment systems. In addi t ion,  ran- 

domly selected cases from each program should be reviewed by the 

program moilitor t o  compare the qua l i ty  of the judgements between 

the various p ro jec t s ,  

We believe tha t  i t  is  very important tha t  one person be assigned 

the task of co l lec t ing  the data f o r  a l l  cases t o  be evaluated by 

the medical j u r y .  T h i s  person w i l l  have t o  do a great  deal  of i n -  

vestigatory work such a s  interviewing p a t i e n t s ,  ambulance at tendants ,  

pol ice o f f i c e r s  and o thers .  In addi t ion he w i l l  have t o  review 

ex i s t ing  medical diagnosis and treatment repor ts  and interview doctors 

t o  obtain addi t ional  information concerning s p e c i f i c  cases,  Because 

of the nature of the job, the person chosen should have medical 

t r a i n i n g ;  an in te rn ,  medical resident  or senior  para-medical s p e c i a l i s t  

would be a sound choice here. T h i s  person w i l l  have t o  understand 

medical terminology and treatment r a t iona le  i n  order t o  provide a 



complete descr ip t ion  of the treatment cycle and po ten t i a l  shor t -  

comings. In addi t ion ,  he w i l l  have t o  e s t a b l i s h  a  number of informal 

communication l i n k s  w i t h  various doctors ,  nurses,  and o thers  associ-  

a ted w i t h  the  emergency and normal treatment of p a t i e n t s .  

The medical j u r y  should not r e ly  on rout ine r epor t s ,  e i t h e r  
those present ly avai lab le  or new ones superimposed on the system. 

These repor t s  may not be complete enough t o  permit comparison between 

cases.  Examination of the records a f t e r  the f a c t  leaves unanswered 

such quest ions a s :  I s  t h i s  an indica t ion  t h a t  a  p a r t i c u l a r  condition 

did not e x i s t ?  or  i s  i t  merely a  r e s u l t  of the information not being 

ascer tained? S i tua t ions  l i k e  these render r epor t s  almost useless  

f o r  purposes of r i g i d  comparisons between the treatment received and 

a  p o t e n t i a l  a l t e r n a t i v e .  T h i s  problem can only be overcome by a  

competent medical person contr ibut ing the d e t a i l  t o  each report  i n  

a  consis tent  manner, 

Individual p ro jec t s  may want t o  develop procedures and forms 

which w i l l  help them t o  obtain the data  discussed above i n  a  complete 

and s t raightforward manner. However, we have included sample copies 

of data  co l l ec t ion  fozms t h a t  have been f i e l d  t e s t ed  and modified i n  

o ther  emergency medical care p ro jec t s .  I t  may a l s o  be possible t o  

develop addi t ional  rout ine methods f o r  gathering some items of infor-  

mation. For example, i n  Washtenaw County the emergency system ambu- 

lance a t tendants  a r e  required t o  report  by rad io  the time t h a t  they 

leave,  and the  time tha t  they a r r i v e  a t  the hosp i t a l .  T h i s  information 

is recorded by means of a  time stamp clock on a  card describing the 

p a r t i c u l a r  r u n .  T h i s  system has proven t o  be more accurate than the 

use of pol ice or ambulance a t t endan t ' s  hand-recorded repor ts  which 

tend t o  be rounded t o  the nearest  f ive  minutes. Since one or two 

minutes of time saved m i g h t  be c r i t i c a l ,  i t  is  important t o  have a  

g rea t  deal  of accuracy i n  t h i s  phase of the data  co l l ec t ion .  
We have made a  number of s p e c i f i c  recommendations concerning 

data  co l l ec t ion  procedures and formats. There a re  undoubtedly others 

tha t  w i l l  r e s u l t  from a  systematic ana lys is  of the p a r t i c u l a r  a reas  



i n  which the demonstration pro jec ts  a r e  t o  be conducted. Dur ing  

the  s i x  month planning period, de ta i led  procedures should be estab-  

l i shed .  A h i g h  degree 01 commonality among the pro jec t  a reas  should 

be sought i n  the planning process. 

The creat ion of a  good data  co l lec t ion  system w i l l  not i n  any 

way replace the case inves t iga tor .  There are  a  number of subject ive 

items c r i t i c a l  fo r  evaluation tha t  can only be obtained by d i rec t  

contact w i t h  the medical professionals  involved i n  the treatment. 

T h i s  subject ive information mus t  be s t ruc tured  i n  a  consis tent  manner 

i n  order t o  provide f o r  comparison between cases.  

6 .4 .2  Measurements Before the Application of System Improvements 

Since the problems faced by emergency medical care f a c i l i t i e s  

vary from one area t o  another,  i t  i s  not reasonable t o  merely com- 

pare the absolute l eve l  of program ef fec t iveness  a t  d i f f e ren t  s i t e s .  

For example, the f a c t  tha t  one area has a  smaller percentage of i n -  

correct  diagnoses and/or treatments may r e s u l t  from l e s s  severe inci- 

dents and/or a  b e t t e r  leve l  of hospi ta l  care .  The important question 

when resources a re  being a l loca ted  t o  a  p a r t i c u l a r  program is :  How 

have these addi t ional  resources a f fec ted  tha t  program? I t  is cer ta in ly  

important tha t  each experimental area have adequate hospi ta l  f a c i l -  

i t i e s .  However, when evaluating the emergency medical care system, 

i t  is des i rable  and perhaps necessary t o  separate  out the contr ibut ion 

of Uhe hospi ta l  t o  overa l l  pa t ien t  recovery. Therefore it  is impor- 

ant  tha t  a l l  measurements be made on a  before and a f t e r  bas is  and 

t h a t  comparisons between programs be made i n  terms of the  magnitude 

of the change. 

Since the evaluation requires  measurements before the system 

is improved i t  w i l l  be necessary t o  have the medical j u r y  system 

operat ional  fo r  a  period of time p r io r  t o  the implementation of 

the change. I t  is recommended tha t  complete data  be col lected f o r  a  

period of one year before the system is changed. By making the same 

measurements a f t e r  t h i s  baseline period there  w i l l  be a  r a t i o n a l  
method f o r  determining if changes have ac tua l ly  occurred. 



Collecting data  p r io r  t o  the changes may cause some d i f f i c u l t i e s ,  

T h i s  is  especia l ly  t rue  s ince the  measurements depend on the use of a 

l o c a l  team of medical experts .  These people may not believe t h a t  

t h i s  is a f r u i t f u l  use of t h e i r  time. Therefore i t  i s  important 

t h a t  they be convinced of i t s  importance. A s  an added incent ive,  the 

program should be designed i n  such a manner tha t  recommendations from 

the medical j u r y  can be fed i n t o  the design of the system tha t  i s  

implemented i n  the  p a r t i c u l a r  a rea .  Of course t h e i r  recommendations 

w i l l  have t o  be somewhat l imi ted ,  s ince i t  may be d i f f i c u l t  t o  obtain 

an unbiased measurement of system components tha t  a re  the "pet" pro- 

j e c t s  of those persons doing the measurement. These a re  important 

considerations and are  def ic iencies  i n  the use of a medical j u r y  fo r  

evaluat ion.  However, the a l t e r n a t i v e  of not u s i n g  some human exper- 

t i s e  t o  in teg ra te  the raw measurements has even more disadvantages. 

We believe t h a t  t h i s  design is a su i t ab le  compromise. The problems 

r e l a t e  t o  human pe r sona l i t i e s  and t h e i r  i n t e r a c t i o n ;  t h u s  i t  is 

d i f f i c u l t  t o  present general  so lu t ions  and we w i l l  not attempt t o  do 

so.  These problems a re  not insurmountable; however, they w i l l  take , 

some time t o  deal  w i t h .  T h i s  is  one of the reasons t h a t  we o r ig ina l ly  

s e t  community acceptance a s  an important c r i t e r i a  for  the choosing 

of a reas  i n  which t o  e s t ab l i sh  programs. 

6.4.3 Evaluation of the Debris Removal Ac t iv i t i e s  

The e f f e c t  of inadequate debr is  removal i s  evidenced i n  several  

ways. In Oakland County, Michigan approximately 0.3% of some 30,000 

accidents  had "a previous accident" l i s t e d  a s  a contributing cause. 

Our  experience has shown t h a t  o f t en  the second accident occurs 

immediately (say a few seconds) a f t e r  the f i r s t ,  and i t  is not c l ea r  

t h a t  more rapid removal of the f i rs t  accident would have made the 
s i t u a t i o n  much b e t t e r .  Nevertheless, the frequency of second acci-  
dents a t  a l a t e r  time is not infrequent.  S t a t e ,  c i t y  and county 

pol ice a l i k e  have complained about the frequency t h a t  t h e i r  accident 



inves t iga t ing  cars  a re  s t ruck ,  even when t h e i r  emergency f l a she r  

l i g h t s  a re  operating. So i t  is  possible tha t  a change i n  t h i s  sub- 

s e t  of the accident data may appear i f  a  r e a l  e f f o r t  is made t o  

minimize the time tha t  debris  of wrecked vehicles  remains on the 

road. Accident data f o r  the communities involved w i l l  be searched 

fo r  t h i s  f a c t o r ,  and a bi- level  form f o r  report ing such accidents  

is suggested f o r  a l l  communities pa r t i c ipa t ing .  The raw frequencies 

of such incidents  w i l l  be compared i n  the before and a f t e r  periods.  

For the r ea l ly  obstruct ive debr is ,  however, i t  is not possible 

t o  do much s t a t i s t i c a l  ana lys is ,  Rather a s o r t  of case s t u d y  appro- 

ach is  recommended. For each community pa r t i c ipa t ing ,  any instances 

i n  which there is sp i l l age  of a large load (a s t e e l  t ruck,  a brick 

t r u c k ) ,  leakage of some contaminating f l u i d  (gasol ine,  e t c .  ) , any 

radioact ive accidents  or explosions,  and any cases of e x t r i c a t i o n  

when specia l  equipment m u s t  be used, w i l l  be reported i n  d e t a i l ,  and 

a subject ive judgment made a s  t o  the adequacy of the methods and 

equipment i n  use. Desirable a s  a s t a t i s t i c a l l y  s t u d y  might be, there  

w i l l  not be enough cases i n  a l l  of the programs discussed here t o  

perform one; and we believe tha t  the anecdotal method w i l l  provide 

cogent arguments a s  t o  the value of special ized equipment and t ra in ing  

i f  they a re  indeed useful .  

6 . 5  Cost of the Restoration Programs 

Costs w i l l  depend i n  pa r t  on the p a r t i c u l a r  wage s i t u a t i o n  i n  

the region se lec ted  f o r  demonstration programs, and i n  pa r t  on the 

t r a in ing  and equipment l eve l  achieved. Ambulance system operations 

have been reported which average from a few d o l l a r s  per r u n  t o  well 

over 100 d o l l a r s  per r u n - - t h i s  being more a function of the load per 

u n i t  than anything e l s e ,  

In each area chosen f o r  t h i s  e f f o r t ,  i t  i s  expected tha t  some- 

where between 4 and 8 ambulances w i l l  provide adequate coverage. 

Volz (Reference 6-5) ,  i n  a simulation of the ambuhnce a l loca t ion  prob- 



lem found f i v e  o r  s i x  ambulances a s  a  l i k e l y  opt imal  s o l u t i o n  f o r  

a  county of 750 square  mi l e s  and 200,000 r e s i d e n t s .  I n i t i a l  v e h i c l e  
c o s t ,  inc lud ing  communications equipment,  should range from about 

$7,000 t o  $16,000 each.  Wages, on the o t h e r  hand, may vary considem b ly  

from a  b a s i c  minimum wage f o r  t h e  l e a s t  s e r v i c e  t o  perhaps  $10,000 

o r  more pe r  yea r  pe r  a t t e n d a n t  f o r  t h e  b e s t  s e r v i c e .  A t  $2.00 p e r  

a t t e n d a n t  hour,  and two a t t e n d a n t s  pe r  v e h i c l e  t he  t o t a l  wages pe r  

ambulance would be about  $40,000 per  yea r .  But a  more p r o f e s s i o n a l  

a t t e n d a n t  ( a t  say $5.00 pe r  hour)  a s  is recommended i n  t h e  h igher  

l e v e l  program would t ake  the personnel  c o s t s  ( pe r  ambulance) t o  about 

$100,000, I f  f u l l  subs idy of t h e  t h r e e  programs is  r equ i r ed ,  t h e  

average ope ra t i ng  c o s t s  f o r  each s i t e  a r e  e s t ima t ed  a t  $500,000 pe r  

yea r  ( f o r  f i v e  ambulances),  i nc lud ing  necessary d i spa t ch ing ,  e t c ,  

A s  has  been d i s cus sed ,  the  improved ambulance s e r v i c e  may only in -  

volve some change i n  an e x i s t i n g  s e r v i c e ,  and many of these c o s t s  

be covered by e x i s t i n g  budgets .  I t  is  conceivable  t h a t  a  demonstra- 

t i o n  program could be run us ing a l l  vo lun t ee r  agenc ies ,  o r  an accep t -  

a b l e  program might involve  p a r t  t ime use of f i r e  department pe r sonne l .  

T h i s  would be most p o s s i b l e  f o r  t h e  f i r s t  o r  second l e v e l s  of s e r v i c e ,  

and c o s t s  then might be much l e s s .  The major a d d i t i o n a l  e f f o r t  i n  

t h e  d e b r i s  removal f i e l d  is t h e  p r e p a r a t i o n  of a  handbook i n  t h e  

middle and h ighes t  l e v e l  programs, Th i s  might b e s t  be accomplished 

by a  j u n i o r  employee of a  t r a f f i c  eng ineer ing  depar tment ,  and we 

have e s t ima t ed  s i x  man months f o r  t h a t ,  T o t a l  e s t ima t ed  c o s t s  f o r  

each s i t e  a r e  g iven  i n  Table 6-1. 

The problems of e v a l u a t i o n  w i l l  r e q u i r e  t h a t  some one person 

fo l low t h e  s e v e r a l  programs on a  con t inu ing  basis--keeping d a t a  cen- 

t r a l l y  and coord ina t ing  t h e  a c t i v i t i e s  i n  t h r e e  s i t e s .  During 

c e r t a i n  pe r i ods  h e  may r e q u i r e  a s s i s t a n c e  i n  t h e  p r e p a r a t i o n  of d a t a .  

A t  each s i t e ,  however, t h e r e  must a l s o  be  a  coord ina t ing  phys ic ian  

we e s t i m a t e  25% of h i s  time over t h e  period--and a t  l e a s t  one 

a s s i s t a n t  t o  monitor t h e  d a t a  c o l l e c t i o n  and g e n e r a l l y  a s s i s t  i n  t h e  



Table 6-1 

3 i  year  Costs ,  Res to ra t ion  
Demonstration Programs 

S i t e  I S i t e  I1 

Ambulance equip- 
ment ( 5  v e h i c l e s )  $35,000 $60,000 

Personnel  f o r  8 $2.00/hr @ $3.50/hr 
5 v e h i c l e s  $700,000 $1,325,000 

Planning,  (com- 
m i t t e e s ,  d e b r i s  
removal handbook, 
e t c . )  $10,000 $20, 000 

Monitoring d a t a  
t ak ing ,  r esea rch  
a c t i v i t i e s  $75, 000 $75, 000 

Tra in ing  programs ---- $5,000 

T o t a l  $820,000 $1,485,000 

S i t e  I11 Program 
Management 

GRAND TCYI'AL $4,335,000 



l oca l  operations.  In the s i t e s  w i t h  debris  removal a c t i v i t y  we 

suggest tha t  some loca l  government employee be retained t o  monitor 

and record pa r t i cu la r  debris  removal operations.  
Ambulance systems, while of great  po ten t i a l  value t o  the highway 

i n j u r y  problem, can hardly be used exclusively f o r  t h a t  function. 

Experience i n  the county used a s  a  base f o r  t h i s  s t u d y  indicated 

tha t  there were about 1300 emergency r u n s  from automobile crash 

scenes t o  a  hospi ta l  each year. B u t  the t o t a l  number of ambulance 

r u n s  (including many non-emergency c a r r i e s ,  such a s  hospi tal  t r ans fe r s )  

was on the order of 6000. In the most e laborate  program we have 

described, the average cost of an ambulance r u n ,  then, w i l l  be about 

$107. For the lowest leve l  treatment t h i s  w i l l  be $45.00. 

A l l  of these cos ts  may seem too h i g h  t o  a  loca l  governmental 

u n i t ,  and i t  may be d i f f i c u l t  t o  convince tha t  u n i t  t o  continue ser-  

vice a f t e r  some federa l  funding disappears. A currently acceptable 

l i f e  value, computed from future earnings,  is $140,000; the range 

of cos t s  above t h u s  span from 2 t o  5 l i v e s  per year f o r  a  cost benefit  

r a t i o  of one. 

I t  is  nearly ce r t a in  tha t  the difference among these ambulance 

services  w i l l  not y ie ld  s t a t i s t i c a l l y  meaningful f igures  regarding 

the number of l i v e s  saved. There may, of course, be anecdotal evi-  

dence tha t  several  people were revived by one system who m i g h t  other- 

wise have died; b u t  i t  is  almost a s  l ike ly  tha t  t h i s  would be the 

poorer system--and t h i s  would be a  disappointing r e s u l t .  

Nevertheless, we believe tha t  a  careful ly  controlled experiment, 

resu l t ing  i n  the ca l led  for  measures of performance and t h e i r  s u b -  

sequent ana lys is  by a  medical team w i l l  provide information which a  

c i t y  or county government can use t o  decide which leve l  of emergency 

service i s  most appropriate for  i t s  needs. 
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7 . 0  HIGHWAY REGULATION 

Program e f f o r t s  i n  t h e  Highway R e g u l a t i o n  C a t e g o r y  a r e  

d i r e c t e d  t o w a r d  t h e  e v a l u a t i o n  o f  c o u n t e r m e a s u r e s  t h a t  a f f e c t  

p h y s i c a l  c h a r a c t e r i s t i c s  o f  t h e  r o a d  and  i ts  e n v i r o n m e n t .  T h i s  

i n c l u d e s  c h a n g e s  r e l a t e d  t o  highway geometries, t o  t r a f f i c  con- 

t r o l  d e v i c e s ,  and  t o  t h a t  p o r t i o n  o f  t h e  p e d e s t r i a n  - highway 

i n t e r f a c e  t h a t  d e a l s  w i t h  equ ipment  o r  p e d e s t r i a n  c o n t r o l  de- 

v i c e s  ( i e . ,  c r o s s  w a l k s ,  c o n t r o l  l i g h t s ,  e t c . ) .  

B e f o r e  d e t a i l i n g  t h e  program p l a n s  f o r  t h i s  c a t e g o r y ,  how- 

e v e r ,  a  b r i e f  r e v i e w  o f  t h e  c u r r e n t  s t a t e  o f  deve lopment  i n  

Highway R e g u l a t i o n  w i l l  b e  p r e s e n t e d .  

7 . 1  Review o f  t h e  Highway R e g u l a t i o n  C a t e g o r y  

A$ i n d i c a t e d  by t h e  d i v i s i o n  o f  t a s k s  u s e d  a b o v e ,  t h e r e  a r e  

t h r e e  Highway S a f e t y  Program S t a n d a r d s  a p p l i c a b l e  t o  t h e  Highway 

R e g u l a t i o n  c a t e g o r y :  

1 )  Highway D e s i g n ,  C o n s t r u c t i o n ,  and M a i n t e n a n c e  

2 )  T r a f f i c  C o n t r o l  D e v i c e s  

3 )  P e d e s t r i a n  S a f e t y  

F o r  t h e  s a k e  o f  c o m p l e t e n e s s ,  t h e r e f o r e ,  we w i l l  r e v i e w  t h e  r e -  

q u i r e m e n t s  t h a t  t h e s e  s t a n d a r d s  impose ,  and t h e  a c t i v i t i e s  t h a t  

t h e y  have  g e n e r a t e d  i n  t h e  s a f e t y  community.  

7 . 1 . 1  Highway S a f e t y  Program S t a n d a r d  R e q u i r e m e n t s  

Due t o  t h e  n a t u r e  o f  t h e  t a s k s  a s s 0 c i a t e . d  w i t h  t h e  Highway 

R e g u l a t i o n  C a t e g o r y ,  t h e  S a f e t y  S t a n d a r d  r e q u i r e m e n t s  t e n d  t o  b e  

q u i t e  s p e c i f i c  i n  t h e i r  c o n t e n t  when compared t o  o n e  of  t h e  o t h e r  

f i v e  c a t e g o r i e s .  F o r  example ,  t h e  Codes and Laws S t a n d a r d  c a l l s  

f o r  " u n i f i c a t i o n  o f  o u r  s y s t e m  o f  t r a f f i c  c o n t r o l  r e g u l a t i o n s "  

w h i l e  t h e  Highway D e s i g n  S t a n d a r d  r e q u i r e s  f o r  example  "breakaway 

s i g n  and l i g h t i n g  s u p p o r t s . "  The l a t t e r  is o b v i o u s l y  a  much more 

s t r a i g h t f o r w a r d  t a s k  t h a t  is less  l i k e l y  t o  b e  i n t e r p r e t e d  i n  

v a r i o u s  ways .  

The p u r p o s e  o f  t h e  Highway D e s i g n  S t a n d a r d  is "To i n s u r e :  

( a )  t h a t  e x i s t i n g  s t r ee t s  and  highways  a r e  m a i n t a i n e d  i n  a  con-  

d i t i o n  t h a t  p r o m o t e s  s a f e t y ,  (b)  t h a t  c a p i t a l  improvements  



e i t h e r  t o  m o d e r n i z e  e x i s t i n g  r o a d s  o r  t o  p r o v i d e  new f a c i l i t i e s  

meet  a p p r o v e d  s a f e t y  s t a n d a r d s ,  and ( c )  t h a t  a p p r o p r i a t e  p r e -  

c a u t i o n s  a r e  t a k e n  t o  p r o t e c t  p a s s i n g  m o t o r i s t s  a s  w e l l  a s  

highway w o r k e r s  f rom a c c i d e n t  i n v o l v e m e n t  a t  highway c o n s t r u c t i o n  

s i t e s . "  To a c c o m p l i s h  t h i s  t h e r e  a r e  a  number o f  r e q u i r e m e n t s  

r e l a t i n g  t o  s p e c i f i c  d e s i g n  c o n s i d e r a t i o n s  ( l i g h t i n g ,  s k i d  

r e s i s t a n t  pavement ,  e t c . )  

The aim of t h e  T r a f f i c  C o n t r o l  D e v i c e s  S t a n d a r d  is t o  p ro -  

mote t h e  f u l l  u s e  o f  e x i s t i n g  knowledge i n  t h e  f i e l d  and t h e  

u n i f o r m  a p p l i c a t i o n  of  e x i s t i n g  c o n t r o l  d e v i c e s .  The m a j o r  r e -  

q u i r e m e n t s  o f  t h e  S t a n d a r d  c o n s e q u e n t l y  i n v o l v e  t h e  u p g r a d i n g  

of  e x i s t i n g  d e v i c e s  t o  conform w i t h  F e d e r a l  Highway S t a n d a r d s .  

The P e d e s t r i a n  S a f e t y  S t a n d a r d  r e c o g n i z e s  t h e  p e d e s t r i a n  

a s  a n  i n t e g r a l  p a r t  o f  t h e  highway t r a f f i c  s y s t e m  and c o n s e -  

q u e n t l y  r e q u i r e s  t h e  c o n s t r u c t i o n  o f  f a c i l i t i e s  f o r  t h e  s a f e  

p a s s a g e  o f  p e d e s t r i a n s  i n  t h e  s y s t e m  ( s i g n s ,  l a n d  u s e  p l a n n i n g ,  

b r i d g e s ,  l i g h t s ) .  

7 . 1 . 2  Review of  P a s t  Work i n  Each Area 

Four  p r i n c i p a l  a c t i v i t i e s  i n  t h e  P e d e s t r i a n  S a f e t y  f i e l d  

have  b e e n  f u n d e d  u n d e r  "402" s p o n s o r s h i p .  They a r e :  

1 )  S t u d i e s  a n d / o r  i m p l e m e n t a t i o n s  o f  new s c h o o l  c r o s s i n g s  

2 )  Development o f  s a f e t y  c u r r i c u l u m s  ( m o s t l y  a t  t h e  s t a t e  

l e v e l )  

3 )  The c o n s t r u c t i o n  o f  " s a f e t y  towns" -- a c t u a l l y  t r a i n -  

i n g  a i d s  i n  t h e  fo rm o f  model  towns  t o  t r a i n  c h i l d r e n  

a s  p e d e s t r i a n s  

4 )  The e s t a b l i s h m e n t  o f  s c h o o l  c r o s s i n g  g u a r d  f a c i l i t i e s .  

From t h e  l i t e r a t u r e ,  a  few more a c t i v i t i e s  a r e  e v i d e n t :  

1) Manuals  f o r  p e d e s t r i a n  c r o s s i n g  d e s i g n  

2 )  D i s c u s s i o n s  o f  p e d e s t r i a n  m a l l s  o r  p e d e s t r i a n  pa thways  

i n  u r b a n  a r e a s  

3 )  D e s c r i p t i o n s  o f  s p e c i a l  t e c h n i q u e s  s u c h  a s  z e b r a  

c r o s s i n g s ,  o v e r h e a d s ,  subways ,  and  t a l k i n g  t r a f f i c  

l i g h t s  

4 )  The o r g a n i z a t i o n  a n d  o p e r a t i o n  o f  s c h o o l  p a t r o l s  



The s t a t u s  of  knowledge  i n  t h e  p e d e s t r i a n  f i e l d  i s  good a n d  

is g e n e r a l l y  a c c e p t e d  by t h e  p u b l i c  a g e n c i e s .  Emphasis  i n  t h e  
l i t e r a t u r e  a s  wel l  a s  i n  a c t i v e  p r o g r a m s  h a s  b e e n  on  t h e  i s s u e s  

o f  p r o t e c t i o n  f o r  t h e  e l d e r l y  and  f o r  s c h o o l  c h i l d r e n ,  p rob lem 

i d e n t i f i c a t i o n ,  a n d  t r a i n i n g ,  

I n  t h e  T r a f f i c  C o n t r o l  D e v i c e s  f i e l d ,  t h e  m a j o r i t y  o f  work 

h a s  n o t  b e e n  c o n c e r n e d  w i t h  m o d i f i c a t i o n  o f  t h e  t r a f f i c  s y s t e m  

b u t  h a s  d e a l t  a l m o s t  e n t i r e l y  w i t h  s u r v e y s  o r  i n v e n t o r i e s  o f  

e x i s t i n g  s i g n  a n d  s i g n a l  c o n d i t i o n s  i n  a n t i c i p a t i o n  o f  f u t u r e  

improvements .  T h i s  c o n d i t i o n  h a s  r e s u l t e d  f rom t h e  c u r r e n t  r e -  

s t r i c t i o n s  on  h a r d w a r e  s p e n d i n g .  The l i t e r a t u r e ,  on  t h e  o t h e r  

h a n d ,  d e s c r i b e s  a  number o f  a c t i v i t i e s  t h a t  may be c o n d e n s e d  i n t o  

t h e  f o l l o w i n g  g r o u p s :  

1 )  Computer  c o n t r o l  o f  s i g n a l s  w i t h  optimum t i m i n g  

2 )  P e d e s t r i a n  c r o s s i n g s  and  s i g n a l s  

3 )  Rumble s t r i p s  and  s t r i p e s  

4 )  Roadway d e l i n e a t i o n  

5) Freeway m e r g i n g  c o n t r o l  

6 )  Symbol ic  s i g n i n g  

7)  I l l u m i n a t i o n  o f  s i g n s  

Many o f  t h e s e  a c t i v i t i e s  h a v e  b e e n  s m a l l  s c a l e  t e s t  p rograms  a n d  

e v a l u a t i o n s  w h i l e  o t h e r s  a r e  s i m p l y  d i s c u s s i o n s  o f  a p p l i c a b l e  

t e c h n i q u e s  . 
I n  t h e  Highway D e s i g n  a r e a  t h e  "402" p rograms  a r e  a g a i n  

p r i m a r i l y  c o n c e r n e d  w i t h  t h e  s t u d y  o r  i n v e n t o r y  o f  e x i s t i n g  

c o n d i t i o n s .  The l a r g e r  p rograms  i n c l u d e  a  Nebraska  s t u d y  t o  

c o r r e c t  t h e  d e s i g n  o f  r a i l r o a d  c r o s s i n g s ;  a n o t h e r  Nebraska  p ro -  

gram t o  i n v e n t o r y  t h e  s k i d  r e s i s t a n c e  c h a r a c t e r i s t i c s  o f  s e v e r a l  

pavement  t y p e s ;  a  N o r t h  Dakota  i n v e n t o r y  s y s t e m  f o r  c a t a l o g i n g  

roadway a n d  b r i d g e  h a z a r d s ;  a n d  e f f o r t s  i n  C a l i f o r n i a  t o  c o r r e c t  

r a i l r o a d  c r o s s i n g  d e f i c i e n c i e s .  

A g a i n ,  however ,  t h e  l i t e r a t u r e  abounds  w i t h  i d e a s  i n c l u d i n g  

many r e p o r t s  o f  i n n o v a t i v e  o p e r a t i o n a l  e x p e r i e n c e .  I n  a d d i t i o n  

t o  some e m p h a s i s  on  s a f e t y  i n  t h e  g e n e r a l  d e s i g n  l i t e r a t u r e  i t-  

s e l f ,  t h e r e  a r e  r e p o r t s  c o n c e r n i n g  t h e  s p e c i f i c s  o f  g u a r d  r a i l s  



median b a r r i e r s ,  breakaway s i g n s ,  a n t i - g l a r e  f e n c e s ,  r a i l r o a d  

g r a d e  c r o s s i n g s ,  b r i d g e  r a i l s ,  and  pavement c h a r a c t e r i s t i c s .  

T h e r e  a r e  many t h i n g s  t h a t  need  t o  b e  done i n  t h e  Highway 

Des ign  a r e a  t o  a c h i e v e  conformance  w i t h  t h e  s t a n d a r d .  I n d e e d ,  

some new r o a d s  a r e  s t i l l  b e i n g  c o n s t r u c t e d  w i t h  i n h e r e n t  m a j o r  

s a f e t y  d e f i c i e n c i e s  s u c h  a s  r i g i d  s i g n  s u p p o r t s ,  i m p r o p e r  b r i d g e  

r a i l s ,  a n d  i n a d e q u a t e  l i g h t i n g .  Yet t h e  f a u l t  d o e s  n o t  seem t o  

r e s u l t  from t h e  l a c k  o f  modern s a f e t y  t e c h n i q u e s  s o  much a s  i n  

t h e  f a i l u r e  o f  g o v e r n m e n t a l  a g e n c i e s  t o  r e v i s e  t h e i r  programming,  

f u n d i n g ,  and  c o n t r a c t i n g  p r o c e d u r e s .  I n  s h o r t  t h e  s i t u a t i o n  

seems t o  need  a n  e d u c a t i o n  p rogram b a s e d  on p r e s e n t  knowledge 

o f  highway s a f e t y  a d m i n i s t r a t i o n  r a t h e r  t h a n  a  d e m o n s t r a t i o n  

o f  f e a s i b l e  c o u n t e r m e a s u r e s .  

7 . 2  E x ~ e r i m e n t  D e s i g n  R a t i o n a l e  

A number o f  f a c t o r s  a f f e c t  t h e  d e s i g n  o f  a n  e v a l u a t i o n  

e x p e r i m e n t  i n  t h e  Highway R e g u l a t i o n  C a t e g o r y ;  among t h e  most  

i m p o r t a n t  a r e :  

1 )  The c u r r e n t  s t a t e  o f  knowledge i n  c o u n t e r m e a s u r e  

d e v e l o p m e n t .  

2 )  The c u r r e n t  s t a t e  o f  c o u n t e r m e a s u r e  d e p l o y m e n t .  

3 )  The d e g r e e  t o  which  s a f e t y  p r a c t i t i o n e r s  a c c e p t  t h e  

c u r r e n t  s t a t e - o f - t h e - a r t  knowledge .  

4 )  The q u a l i t y  o f  e x i s t i n g  e v a l u a t i o n  and  i n f o r m a t i o n  

d i s s e m i n a t i o n  f u n c t i o n s .  

5)  The d i v e r s i t y  of  s p e c i f i c  c o u n t e r m e a s u r e s  t h a t  a r e  

a p p l i c a b l e .  

I n  t h e  r e v i e w  p r e s e n t e d  a b o v e ,  i t  was i n d i c a t e d  t h a t  t h e  

c u r r e n t  s t a t e  o f  knowledge i n  c o u n t e r m e a s u r e  deve lopment  is re-  

l a t i v e l y  good .  The s u g g e s t e d  t e c h n i q u e s  and equ ipment  t o  be 

employed c e r t a i n l y  come no where  n e a r  f u l l  u t i l i z a t i o n  o f  c u r r e n t  

t e c h n o l o g i c a l  c a p a b i l i t i e s ,  b u t  t h e r e  i s  a c t i v e  c o n s i d e r a t i o n  

o f  a  number o f  t e c h n i q u e s  more a d v a n c e d  t h a n  any  c u r r e n t l y  

employed .  T h u s ,  w h i l e  t h e  s t a t u s  o f  c o u n t e r m e a s u r e s  c o u l d  b e  



improved through app l i ca t i on  of technology, i t  seems adequate 

f o r  t h e  present  s t a t e  of deployment. 

Because t he  Highway Design f i e l d  is a  well  e s t ab l i shed  

engineer ing d i s c i p l i n e ,  t h e r e  a r e  usual ly  eva lua t ion  e f f o r t s  

c a r r i e d  out t o  determine t h e  u t i l i t y  of new o r  e x i s t i n g  counter- 

measures. While some of t he se  e f f o r t s  leave much t o  be des i red  

i n  t h e  way of accura te  and d e f i n i t i v e  r e s u l t s ,  i n  general  many 

of the  eva lua t ions  a r e  adequately performed and add t o  the  

e x i s t i n g  body of knowledge. Evaluation e f f o r t s  i n  t h e  Highway 

Design category a r e  probably a t  a  higher l e v e l  than any o ther  

ca tegory.  The dissemination of information t o  t h e  s a f e t y  com- 

munity a t  l a r g e  is a l s o  good s i n c e  r e p o r t s  and journa l s  such a s  

t he  Highway Research Record r egu la r ly  r epo r t  the  r e s u l t s  of 

i n v e s t i g a t i o n s  toge ther  w i t h  c r i t i c a l  comments regarding t h e i r  

value .  T h i s  exposure is extremely u se fu l  i n  weeding out unsub- 

s t a n t i a t e d  conclusions and i n  suggest ing f u r t h e r  a r ea s  fo r  i m -  

provement. 

The r e a l  d i f f i c u l t y  i n  Highway Regulation appears t o  be 

t h e  cu r r en t  s t a t e  of countermeasures deployment. As mentioned 

e a r l i e r ,  t h e r e  a r e  many concepts whose value is undoubted, such 

a s  breakaway s i g n  suppor t s  and l i g h t  pos t s .  Yet such counter-  

measures seem t o  take on i no rd ina t e  amount of time t o  ge t  i n t o  

widespread use.  This s i t u a t i o n  is p a r t i c u l a r l y  deplorable  i n  

highway s a f e t y  s i n c e  ones '  mistakes a r e  not sho t  i n t o  ou te r  

space b u t  a r e  c a s t  i n  concrete  and s t e e l .  T h i s  s t a t e  of a f f a i r s  

puts  a  severe  crimp i n  t h e  u t i l i t y  of a  countermeasure demon- 

s t r a t i o n  program whose ob j ec t i ve  is t o  convince people t h a t  

c e r t a i n  s e l e c t e d  s a f e t y  countermeasures a r e  (or  a r e  not)  worth- 

while and should be implemented. In e f f e c t  people - a r e  convinced 

t h a t  t h e  measures a r e  worthwhile: t h e  machinery has simply 

f a i l e d  t o  a c t  on t h e  convic t ion ,  because of economic or  po- 

l i t i c a l  f a c t o r s .  

A more p r a c t i c a l  problem i n  t he  design of a  countermeasure 
eva lua t ion  program is  the  d i v e r s i t y  of s p e c i f i c  techniques 

app l i cab l e  t o  t he  highway ca tegory .  For example, the  use of 



roadway l i g h t i n g ,  s k i d - r e s i s t a n t  pavement ,  and  t r a f f i c  r e g u -  

l a t i o n  a t  c o n s t r u c t i o n  s i t e s  is c a l l e d  f o r  by t h e  Highway D e s i g n  

s t a n d a r d .  I n  terms o f  t h e  b a s i c  " b u i l d i n g  b l o c k "  program p l a n  

p r e s e n t e d  i n  Volume 2 ( s e e ,  f o r  e x a m p l e ,  F i g u r e  3 ,  Volume 2 ) ,  

t h i s  means a  l a r g e  number o f  s p e c i f i c  c o u n t e r m e a s u r e  "g roups"  

w i t h  l i t t l e r  i n t e r a c t i o n  among them.  As a  f u r t h e r  d e t r a c t i n g  

f a c t o r ,  i t  is h i g h l y  p o s s i b l e  t h a t  a  s i n g l e  s i t e  l o c a t i o n  t o  

c a r r y  o u t  a  number o f  t h e s e  t a s k s  s i m u l t a n e o u s l y  would b e  d i f -  

f i c u l t  t o  f i n d .  

From a n  e v a l u a t i o n  o f  a l l  t h e  f a c t o r s  p r e s e n t e d  above  i t  is 

o u r  c o n c l u s i o n  t h a t  a  f u l l  c o u n t e r m e a s u r e  d e m o n s t r a t i o n  program 

i n  t h e  Highway R e g u l a t i o n  Program C a t e g o r y  is n o t  a  f e a s i b l e  

u n d e r t a k i n g  a t  t h e  p r e s e n t  time. T h i s  c o n c l u s i o n  must  n o t  b e  

m i s c o n s t r u e d  t o  imply  t h a t  n o t h i n g  need  b e  d o n e ,  however .  Our 

c o n c e r n  is s i m p l y  t h a t  what  d o e s  need  t o  b e  done  c a n n o t  be 

a c c o m p l i s h e d  by a  s i n g l e ,  l a r g e - s c a l e ,  d e m o n s t r a t i o n - t y p e  p ro -  

gram. I n  l i g h t  o f  t h e  d i s p a r i t y  be tween  t h e  s t a t e  o f  knowledge 

i n  t h e  f i e l d  and t h e  p r a c t i c a l  i m p l e m e n t a t i o n  o f  t h i s  knowledge ,  

a n  a d m i n i s t r a t i v e  e f f o r t  seems  t o  b e  t h e  most  u s e f u l  a l t e r n a t i v e  

a t  t h i s  time. I n  p a r a l l e l  w i t h  t h e  t r e a t m e n t  g i v e n  t o  t h e  o t h e r  

program c a t e g o r i e s  i t  is s u g g e s t e d  t h a t  t h e  m a s t e r  b u i l d i n g  

b l o c k  program p l a n  b e  u s e d  a s  a  l o n g  term p l a n n i n g  g u i d e  f o r  

c o u n t e r m e a s u r e  e v a l u a t i o n  and  i m p l e m e n t a t i o n  and  t h a t  t h e  e x i s t -  

i n g  e f f o r t s  b e i n g  c a r r i e d  o u t  au tonomous ly  b e  e n c o u r a g e d  t o  com- 

b i n e  u n d e r  t h i s  p l a n  t o  p r o v i d e  a  needed  d e g r e e  o f  c o h e s i o n  f o r  

t h e  o v e r a l l  a c t i v i t i e s .  

A b a s i c  p r e m i s e  o f  t h i s  s t u d y  is t h a t  t h e  d e s i g n  and  

e v a l u a t i o n  of  e x p e r i m e n t s  is a s  i m p o r t a n t  a t  t h e  c u r r e n t  s t a t e  

o f  highway s a f e t y  i m p l e m e n t a t i o n  a s  t h e  t e c h n i q u e s  t h a t  a r e  t o  

b e  e v a l u a t e d .  C o n s e q u e n t l y ,  a  program p l a n  i n  t h e  highway a r e a  

w i l l  b e  d i s c u s s e d  below t o  i n d i c a t e  t h e  p l a n n i n g  p r o c e d u r e s  re- 

commended and  some o r  t h e  e v a l u a t i o n  t e c h n i q u e s  t h a t  a r e  a p p l i c -  

a b l e .  T h i s  p l a n  is p u t  f o r t h  a s  a  p r o t o t y p e  e f f o r t ;  i t  is a  

s u g g e s t e d  e f f o r t  which  c o u l d  v e r y  w e l l  occupy o n e  o f  t h e  b l o c k s  

i n  t h e  m a s t e r  p l a n .  From t h e  r e v i e w  o f  p a s t  a c c o m p l i s h m e n t s ,  



a n  e x p e r i m e n t  i n  f r e e w a y  s i g n i n g  h a s  been  s e l e c t e d  f o r  d i s -  

c u s s i o n .  There  is c o n s i d e r a b l e  c u r r e n t  i n t e r e s t  i n  t h i s  f i e l d ,  

and a  s i g n i f i c a n t  amount o f  e f f o r t  h a s  b e e n  expended i n  deve lop-  

i n g  m e a s u r e s  o f  e f f e c t i v e n e s s  f o r  highway m o d i f i c a t i o n s .  Con- 

s e q u e n t l y  t h i s  is a  t i m e l y  s u b j e c t  t o  u s e  a s  an  i l l u s t r a t i o n  o f  

o u r  p l a n n i n g  a p p r o a c h .  

7 . 3  A Be l twav  S i a n i n a  E x ~ e r i m e n t  

Accord ing  t o  t h e  AASHO I n t e r s t a t e  s i g n i n g  manua l :  

"The d e s i g n  f o r  s i g n s  o f  t h e  I n t e r s t a t e  s y s t e m  must b e  
a p p r o a c h e d  on t h e  p r e m i s e  t h a t  t h e  s i g n i n g  is p r i m a r i l y  
f o r  t h e  b e n e f i t  o f  d r i v e r s  who a r e  n o t  f a m i l i a r  w i t h  t h e  
r o u t e  o r  t h e  a r e a .  S i g n s  must c o n t a i n  messages  appro-  
p r i a t e  t o  t h e  n e e d s  o f  t h e s e  d r i v e r s .  The s i g n  l e g e n d  
must  b e  c a r e f u l l y  s e l e c t e d  and d e s i g n e d  f o r  e a s y  r e a d i n g  
and t h e  s i g n s  t h e m s e l v e s  must  b e  p r i m i n e n t l y  and 
e f f e c t i v e l y  d i s p l a y e d  a t  t h e  p r o p e r  l o c a t i o n  s o  t h a t  
d r i v e r s  w i l l  t e n d  t o  r e a c t  p r o m p t l y ,  n a t u r a l l y ,  and 
s a f e l y  t o  t h e  t r a f f i c  and d e s i g n  c o n d i t i o n s  e n c o u n t e r e d . "  

I n  s p i t e  o f  t h i s  b a s i c  d i r e c t i v e ,  a n  NCHRP s t u d y  p u b l i s h e d  i n  

1969  found  t h a t  ( R e f e r e n c e  7 - 1 ) :  

t f I n f o r m a t i o n  n e e d s  f o r  t h e  m o t o r i s t  p r e s e n t  a  p r o b l e m ;  
i t  is found  t h a t  t h e  m o t o r i s t  c o n s i d e r s  o f f i c i a l  s i g n i n g  
h i s  c h i e f  annoyance  when t r a v e l l i n g .  A l s o ,  s i g n s  f o r  
s e r v i c e s ,  a c c o r d i n g  t o  t h e  m o t o r i s t s '  i n d i c a t e d  p r e -  
f e r e n c e s ,  a r e  n o t  n e a r l y  s u f f i c i e n t . "  

While t h i s  c o n c l u s i o n  is p r i m a r i l y  c o n c e r n e d  w i t h  t h e  s e r v i c e  

a s p e c t s  of  s i g n i n g ,  o t h e r  s t u d i e s  have  shown t h e  need f o r  ade-  

q u a t e  d i r e c t i o n a l  s i g n i n g  i n  highway and f reeway  e n v i r o n m e n t s  

( R e f e r e n c e s  7-2 t h r o u g h  7 - 6 ) .  B e l t w a y s  i n  p a r t i c u l a r  p o s e  a  

d i f f i c u l t  o r i e n t a t i o n  problem f o r  t h e  u n f a m i l i a r  m o t o r i s t  

(and c o n s e q u e n t l y  t h e  s i g n  d e s i g n e r )  b e c a u s e  t h e  u s u a l  d e s t i n -  

a t i o n  s i g n s  t y p i c a l l y  used  on i n t e r s t a t e  f r e e w a y s  t o  i n d i c a t e  

l o c a t i o n  o r  d i r e c t i o n  have  l i m i t e d  s i g n i f i c a n c e  on a  b e l t w a y .  

7 . 3 . 1  Program G o a l s  

U l t i m a t e  g o a l s  f o r  t h e  a p p l i e d  c o u n t e r m e a s u r e s  a r e  t h e  r e -  

d u c t i o n  o f  i n j u r i e s  and f a t a l i t i e s  t h r o u g h  t h e  u s e  o f  improved 

f r e e w a y  s i g n i n g .  T y p i c a l l y  t h e s e  g o a l s  a r e  much t o o  b r o a d  and 



n o n - s p e c i f i c  t o  s e r v e  a s  g u i d e l i n e s  i n  program p l a n n i n g  and  

i n t e r m e d i a t e  g o a l s  must  b e  d e f i n e d .  

I n  t h e  p a s t  few y e a r s ,  t h e  u s e  o f  s y m b o l i c  s i g n i n g  h a s  b e e n  

i n v e s t i g a t e d  a s  a t e c h n i q u e  t o  t r a n s m i t  n e e d e d  i n f o r m a t i o n  t o  

t h e  m o t o r i s t  more e f f e c t i v e l y  t h a n  i s  p o s s i b l e  t h r o u g h  conven-  

t i o n a l  l e g e n d  s i g n i n g  ( e g . ,  R e f e r e n c e  7 - 4 ) .  I n d e e d ,  t h e  1970  

v e r s i o n  of  t h e  Uniform T r a f f i c  C o n t r o l  D e v i c e s  manual  shows 

a n  i n c r e a s e d  u s a g e  o f  symbology r e f l e c t i n g  t h i s  t r e n d .  An 

i m p l e m e n t a b l e  g o a l  f o r  a  s i g n i n g  e x p e r i m e n t  is t h e n  t o  d e t e r m i n e  

t h e  r e l a t i v e  u t i l i t y  o f  s y m b o l i c  and  l e g e n d  s i g n s  f o r  e f f e c t i v e  

i n f o r m a t i o n  t r a n s f e r  a t  t r o u b l e s o m e  f r e e w a y  e x i t s .  T h i s  de-  

t e r m i n a t i o n  c o u l d  i n c l u d e  t h e  t y p e s  of  i n f o r m a t i o n  b e s t  p a s s e d  

b y  e a c h  s i g n  and  how t h i s  is r e l a t e d  t o  t h e  e n v i r o n m e n t a l  s u r -  

r o u n d i n g s .  

A number o f  e v a l u a t i o n  t e c h n i q u e s  have  a l s o  b e e n  t e s t e d  i n  

r e c e n t  y e a r s  i n  a n  a t t e m p t  t o  r e l a t e  t h e  c o u n t e r m e a s u r e  e f f e c t  

d i r e c t l y  t o  m e a s u r e a b l e  m o d i f i c a t i o n s  o f  t h e  t r a f f i c  p a t t e r n  i n  

t h e  v i c i n i t y  o f  t h e  c o u n t e r m e a s u r e  a p p l i c a t i o n  ( R e f e r e n c e s  7-8 

t h r o u g h  7 - 1 3 ) .  The " T r a f f i c  C o n f l i c t "  t e c h n i q u e  is t h e  b e s t  

known o f  t h e s e  a t t e m p t s .  A l t h o u g h  t h e s e  a t t e m p t s  h a v e  shown t h e  

c a p a b i l i t y  t o  gauge  a c c i d e n t  p o t e n t i a l  i n  a  r e l a t i v e l y  s h o r t  

p e r i o d  o f  t i m e ,  t h e y  h a v e  n o t  b e e n  s u c c e s s f u l  i n  p r e d i c t i n g  

u l t i m a t e  e f f e c t s  ( f a t a l i t i e s ,  e t c . ) .  As we h a v e  d i s c u s s e d  

t h r o u g h o u t  t h i s  r e p o r t ,  t h i s  is d u e  t o  t h e  f a c t  t h a t  u l t i m a t e  

c r i t e r i a  a r e  a f f e c t e d  by a  g r e a t  number o f  complex ,  l i t t l e -  

u n d e r s t o o d  f a c t o r s  i n  a d d i t i o n  t o  t h e  e f f e c t  p r o d u c e d  by t h e  

c o u n t e r m e a s u r e .  A s e c o n d  w o r t h w h i l e  p rogram g o a l ,  t h e r e f o r e ,  

is t h e  u s e  o f  t r a f f i c  c o n f l i c t s  ( o r  o t h e r  s u c h  i n t e r m e d i a t e  

c r i t e r i a )  i n  a  c a r e f u l l y  i n s t r u m e n t e d  e n v i r o n m e n t  t o  d e t e r m i n e  

t h e  f a c t o r s  t h a t  i n f l u e n c e  t h e  r e l a t i o n s h i p  b e t w e e n  c o n f l i c t s ,  

a c c i d e n t  p o t e n t i a l ,  and  u l t i m a t e  c r i t e r i a .  T h a t  is ,  what  

( g e n e r a l l y  unmeasured)  e n v i r o n m e n t a l  a n d  s o c i a l  f a c t o r s  a f f e c t  

t h e  r e l a t i o n s h i p  b e t w e e n  c o n f l i c t  measurement  and  a c c i d e n t s ,  

a n d  how g r e a t  is t h e  e f f e c t .  



7 . 3 . 2  The Gene ra l  Program P l a n  

The b a s i c  p r o t o t y p e  program p l a n ,  i n  compliance w i t h  t h e  

g o a l s  d e f i n e d  above,  employs a  m u l t i - e x i t  be l tway  su r round ing  

a  l a r g e  c i t y  t o  de t e rmine  t h e  r e l a t i v e  e f f i c a c y  of symbol ic  

s i g n i n g  i n  in forming  d r i v e r s  of c r i t i c a l  i n f o r m a t i o n .  Bel tways 

around c i t i e s  c a r r y  a  s i g n i f i c a n t  amount of  out-of-town t r a f f i c  

on a  y e a r  around b a s i s  and t h u s  p r o v i d e  a  s u i t a b l e  e x p e r i m e n t a l  

s e t t i n g  because :  

1 )  Many u s e r s  a r e  u n f a m i l i a r  w i t h  t h e  sys t em;  

2)  There  a r e  many c l o s e l y  spaced  d e c i s i o n  p o i n t s ;  

3 )  There may be problems a s s o c a t e d  w i t h  o r i e n t a t i o n ;  

4 )  There a r e  f r e q u e n t  j u n c t i o n s  w i t h  major  r o u t e s ;  

5)  T r a f f i c  volume is u s u a l l y  heavy. 

On a  g i v e n  be l tway ,  t h e n ,  a  number of t roublesome e x i t s  can  be  

chosen  f o r  t r e a t m e n t ,  w h i l e  t h e  remain ing  e x i t s  a r e  l e f t  i n  

t h e i r  pre-experiment  s t a t e .  The n a t u r e  of  t h e  s i g n i n g  used a t  

each  of  t h e  chosen e x i t s  s h o u l d  be  i n  accordance  w i t h  t h e  

l a t e s t  AASHO s t a n d a r d s  and s h o u l d  be  a d a p t i v e l y  des igned  by a  

q u a l i f i e d  e n g i n e e r i n g  team t o  s o l v e  t h e  s u s p e c t e d  problems a t  

e a c h  l o c a t  i o n .  

The e x i s t e n c e  of many d e c i s i o n  p o i n t s  on a  be l tway makes 

p o s s i b l e  a  s e l f - c o n t r o l l e d  expe r imen t .  That is ,  some e x i t s  no t  

used f o r  s i g n  m o d i f i c a t i o n  can  be in s t rumen ted  t o  permi t  measure- 

ments  b e f o r e ,  d u r i n g ,  and a f t e r  t h e  a c t u a l  s i g n  t e s t i n g  phase .  

Such measurements w i l l  i n d i c a t e  t h e  deg ree  t o  which t h e  e x p e r i -  

ment may be  b i a s e d  by e x t e r n a l  c o n d i t i o n s  t h a t  a r e  beyond e x p e r i -  

menta l  c o n t r o l  o r  cogn izance .  They a l s o  s u p p l y  t h e  needed 

q u a n t a t i v e  i n f o r m a t i o n  t o  c o r r e c t  f o r  t h e  b i a s  t o  some d e g r e e .  

The u s e  of  t h e  e x p e r i m e n t a l  s i t e  i t s e l f  a s  a  c o n t r o l  g roup  is 

d e s i r a b l e  s i n c e  c e r t a i n  c h a r a c t e r i s t i c s  of t h e  a c t u a l  p o p u l a t i o n  

under  t e s t  a r e  e v a l u a t e d  o v e r  a  long  p e r i o d  t o  p r o v i d e  an in -  

d i c a t i o n  of measurement s t a b i l i t y .  While i t  is c o n c e i v a b l e  t h a t  

t h e  s i g n i n g  experiment  i t s e l f  w i l l  a f f e c t  t h e  d r i v i n g  c h a r a c t e r -  

i s t i c s  of  t h e  bel tway t r a f f i c ,  s u c h  b i a s e s  a r e  expec ted  t o  be 

s m a l l e r  t h a n  t h o s e  t h a t  might a r i s e  from t h e  use  of a  t o t a l l y  



d i s t i n c t  c o n t r o l  g roup .  For i n s t a n c e ,  l o c a l  s t r i k e s ,  i n c r e a s e s  

i n  t h e  l i q u o r  t a x ,  o r  o t h e r  c o n d i t i o n s  imposed a t  t h e  e x p e r i -  

ment s i t e  b u t  no t  a t  t h e  c o n t r o l  s i t e  c o u l d  r e s u l t  i n  a  sub-  

s t a n t i a l  e x p e r i m e n t a l  b i a s .  

Because t h e  u se  of  highway s i g n i n g  is a  d i r e c t  component 

change coun te rmeasu re  (Reference  7-15), i t  may be  p o s s i b l e  t o  

e v a l u a t e  t h e  e f f e c t i v e n e s s  of t h e  s i g n  m o d i f i c a t i o n s  i n  t e rms  

of u l t i m a t e  c r i t e r i a  ( a c c i d e n t s ,  e t c . ) .  Thus,  t h e  use  of  

a c c i d e n t  d a t a  w i l l  occupy an  i m p o r t a n t  p o s i t i o n  i n  t h e  c o u n t e r -  

measure  e v a l u a t i o n  e f f o r t .  The Highway R e g u l a t i o n  Program 

Ca tegory ,  of a l l  s i x  program c a t e g o r i e s ,  is most s u s c e p t i b l e  t o  

measurement i n  t e rms  of  u l t i m a t e  c r i t e r i a .  However, a s  we 

have p o i n t e d  o u t  i n  Volume 2 ,  t h e  u l t i m a t e  c r i t e r i a  do n o t  

a d e q u a t e l y  r e f l e c t  t h e  "whyf' of coun te rmeasu re  o p e r a t i o n ;  t h e y  

o n l y  show t h e  f i n a l  r e s u l t  measured by a  p a r t i c u l a r ,  r a t h e r  

i n s e n s i t i v e  s t a n d a r d .  I f  t h e  s i g n i n g  is t o  be  e f f e c t i v e l y  

a p p l i e d  t o  o t h e r  s i t u a t i o n s  t h e r e  must b e  o t h e r  measures  of 

e f f e c t i v e n e s s  t h a t  d e t a i l  t h e  e f f e c t  i n  measu reab le  t e r m s  t h a t  

c a n  be t r a n s l a t e d  i n t o  p r a c t i c a l  a p p l i c a t i o n  g u i d e l i n e s .  For 

t h e  p r o t o t y p e  exper iment  o u t l i n e d  h e r e ,  two c l a s s e s  of measures  

a r e  s u g g e s t e d :  

1 )  M o d i f i c a t i o n  of  t r a f f i c  c h a r a c t e r i s t i c s ;  

2) D r i v e r  r e a c t i o n .  

The purpose  of measur ing  t r a f f i c  c h a r a c t e r i s t i c s  is t o  de- 

t e r m i n e  t h e  e f f e c t  of  t h e  countermeasure  i n  modi fy ing  t h o s e  

a s p e c t s  o f  t h e  f low t h a t  a r e  deemed t o  be  p o t e n t i a l l y  dangerous  

( r a p i d  b r a k i n g ,  l a n e  chang ing ,  l a r g e  f l u c t u a t i o n s  i n  s p e e d ) .  

I n  t h e  exper iment  d e s i g n  i t  is assumed t h a t  s u c h  a c t i o n s  a t  an  

expressway e x i t  may be  caused  by d r i v e r  i n d e c i s i o n  a s  t o  what 

h i s  p r o p e r  c o u r s e  of a c t i o n  s h o u l d  b e .  

The use  of d r i v e r  r e a c t i o n  measures  is a  more i n d i r e c t  

method of o b t a i n i n g  i n f o r m a t i o n  on how t h e  s i g n  a f f e c t s  t h e  

d r i v e r .  Here,  s u r v e y s  and q u e s t i o n n a i r e s  a r e  employed i n  an 

e f f o r t  t o  d e t e r m i n e  j u s t  how t h e  s i g n i n g  a f f e c t s  t h e  d r i v e r ,  

and what he does  i n  r e s p o n s e  t o  t h e  i n f o r m a t i o n .  



7 . 3 . 3  S i t e  S e l e c t i o n  

I m p o r t a n t  s i t e  s e l e c t i o n  c o n s i d e r a t i o n s  r e l a t i n g  t o  t h e  

c a p a b i l i t y  of l o c a l  j u r i s d i c t i o n s  t o  a d m i n i s t r a t e  an  e v a l u a t i o n  

program have been  d i s c u s s e d  i n  S e c t i o n  9 ,  Volume 2  of  t h i s  r e -  
p o r t .  Only t h o s e  f a c t o r s  t h a t  d e a l  w i t h  p h y s i c a l  c h a r a c t e r i s t i c s  

w i l l  b e  d i s c u s s e d  h e r e .  P h y s i c a l  f a c t o r s  a r e  ea sy  t o  d e t e r m i n e ,  

b u t  a d m i n i s t r a t i v e  c o n s i d e r a t i o n s  a r e  p robab ly  more impor t an t  f o r  

a  s u c c e s s f u l  expe r imen t .  

The pr ime r equ i r emen t  is t o  f i n d  a  s i t e  where a  r e c o g n i z e d ,  

d e f i n a b l e  problem e x i s t s .  I n  t h e  c o n t e x t  of  a  highway r e g u l a t i o n  

s i g n i n g  program t h i s  means f i n d i n g  a  be l tway w i t h  a  s u f f i c i e n t l y  

h i g h  t r a f f i c  f l ow t h a t  has  an e x i t i n g  problem ( a c c i d e n t s ,  com- 

p l a i n t s ,  known m o t o r i s t  c o n f u s i o n )  amenable t o  s o l u t i o n  by 

b e t t e r  s i g n i n g  ( i n  t h e  o p i n i o n  of q u a l i f i e d  highway e n g i n e e r i n g  

p e r s o n n e l ) ,  Al though t h e  d e t e r m i n a t i o n  of  e x i t s  w i t h  h i g h  

a c c i d e n t  p r o b a b i l i t i e s  is one way of l o c a t i n g  t r o u b l e  s p o t s ,  c a r e  

s h o u l d  be  t a k e n  t o  d e t e r m i n e  t h a t  t h e  a c c i d e n t  p a t t e r n  is l i k e l y  

t o  b e  a  r e s u l t  of  t h e  e x i s t i n g  s i g n i n g  p r o c e d u r e s .  I t  is a l s o  

n e c e s s a r y  t o  i n s u r e  t h a t  t h e  l o c a t i o n  has  a  c o n s i s t e n t  p e r i o d  

of  problem b e h a v i o r  and t h a t  t h e  s i t e  is no t  chosen  s imp ly  on t h e  

b a s i s  of i ts r e c e n t  (poor )  a c c i d e n t  h i s t o r y .  S i t e s  w i t h  very  

h i g h  a c c i d e n t  peaks  i n  t h e i r  r e c e n t  h i s t o r y  a r e  l i k e l y  t o  i m -  

p rove  w i t h o u t  any e x p e r i m e n t a l  i n t e r v e n t i o n  because  t h e  one 

bad sample  is n o t  c h a r a c t e r i s t i c  o f  t h e  l o n g  t e rm b e h a v i o r .  

I n  o r d e r  t o  s a t i s f y  t h e  r e q u i r e m e n t s  f o r  s t a t i s t i c a l l y  sound 

d a t a ,  t r a f f i c  d e n s i t y  on t h e  r o u t e  must be  q u i t e  h i g h .  I n  gen- 

e r a l  t h i s  means a  modera t e - s i zed  m e t r o p o l i t a n  area--a r e q u i r e -  

ment t h a t  is c o n s i s t e n t  w i t h  t h e  u s e  o f  a  b e l t w a y .  By per forming  

measurements a t  a  number of  e x i t s ,  t h e  r e q u i r e d  accumula t ion  o f  

a c c i d e n t  c a s e s  c o u l d  b e  o b t a i n e d  i n  a  r e a s o n a b l e  p e r i o d  of  t i m e .  

A f reeway i n t e r c h a n g e  i n  Ann Arbor ,  Michigan h a s  been  observed  

t o  have 40 a c c i d e n t s  p e r  y e a r .  I f  t h i s  b e h a v i o r  can  be  r e g a r d e d  

a s  t y p i c a l ,  a  20% r e d u c t i o n  i n  a c c i d e n t  r a t e  on a  12  i n t e r s e c t i o n  

be l tway c o u l d  be  d e t e c t e d  w i t h  some a s s u r a n c e  i n  a  p e r i o d  o f  one 

y e a r .  



The f i r s t  s t e p  i n  s e l e c t i n g  a p p r o p r i a t e  s i t e s  is t o  p e r f o r m  

a  s u r v e y  t o  d e t e r m i n e  a c c e p t a b l e  l o c a t i o n s  on  t h e  b a s i s  o f  s i z e  

and e x i s t i n g  p r o b l e m s .  T h i s  s u r v e y  s h o u l d  b e  p e r f o r m e d  by a  

t eam o f  highway e n g i n e e r s  f a m i l i a r  w i t h  t h e  p r o b l e m s  o f  s i g n i n g .  

I n c l u d e d  i n  t h i s  s u r v e y  s h o u l d  be a  p r e l i m i n a r y  p o l i t i c a l  con-  

t a c t  w i t h  t h e  l o c a l  government  a g e n c y  h a v i n g  j u r i s d i c t i o n  t o  

d e t e r m i n e  i f  t h e  o p e r a t i o n  o f  a n  e v a l u a t i o n  p rogram would  b e  

a c c e p t a b l e  a t  t h a t  1 . o c a l i t y .  From t h e  l ist  o f  b a s i c  p o s s i b i l i t i e s  

p r o d u c e d  by t h e  e v a l u a t i o n  t e a m ,  t h e  f i n a l  s e l e c t i o n  would b e  

made by c o m p e t i t i o n ;  i n v i t i n g  t h o s e  a r e a s  t o  s u b m i t  d e s i g n s  f o r  

a n  e x p e r i m e n t a l  p rogram u s i n g  t h e  g u i d e l i n e s  f u r n i s h e d .  T h i s  

would  p e r m i t  e a c h  j u r i s d i c t i o n  t o  p r o p o s e  a  p l a n  b a s e d  on t h e  

i n n o v a t i v e  a p p l i c a t i o n  o f  p r i n c i p l e s  t o  t h e  i n d i v i d u a l  s i t e  

w h i l e  s t i l l  r e t a i n i n g  t h e  b a s i c  d e s i r e d  p l a n  o u t l i n e d  i n  t h e  

g u i d e l i n e s .  

7 . 3 . 4  S e l e c t e d  C o u n t e r m e a s u r e s  

B a s i c  c o u n t e r m e a s u r e s  f o r  t h e  p rogram a r e ,  o f  c o u r s e ,  

l e g e n d - b e a r i n g  a n d  s y m b o l i c  s i g n s  recommended by t h e  AASHO. The 

r e v i s e d  1 9 7 0  Manual o f  Uni fo rm T r a f f i c  C o n t r o l  D e v i c e s  h a s  i n -  

t r o d u c e d  a  number o f  s y m b o l i c  s i g n  s t a n d a r d s .  I n  mos t  c a s e s ,  

t h e  c o n v e n t i o n a l  l e g e n d  s i g n s  a r e  a n  a p p r o v e d  a l t e r n a t i v e - - a t  

l e a s t  f o r  t h e  n e a r  f u t u r e .  T h u s ,  t h r e e  s t a g e s  o f  s i g n i n g  c a n  b e  

employed :  

1 )  E x i s t i n g  S i g n s  ( c o n t r o l )  ; 

2 )  AASHO S t a n d a r d  l e g e n d  s i g n s ;  

3 )  AASHO S t a n d a r d  s y m b o l i c  s i g n s .  

S i g n i n g  e f f e c t i v e n e s s  is a  f u n c t i o n  n o t  o n l y  o f  t h e  s i z e  and  c o l o r  

o f  t h e  s i g n s ,  b u t  a l s o  o f  p l a c e m e n t  and  number.  A l l  o f  t h e s e  

f a c t o r s  w i l l  depend  on  t h e  l o c a l  s i t u a t i o n  a n d  it is c l e a r  t h a t  a l l  

s i g n s  on a  g i v e n  b e l t w a y  w i l l  n o t  b e  u n i f o r m .  S p e c i a l  s i t u a t i o n s  

s u c h  a s  l e f t  e x i t s  o r  d r o p p e d  l a n e s  m i g h t  r e q u i r e  s p e c i a l  t r e a t -  

m e n t ,  A t  any r a t e ,  t h e  d e s i g n s  s u b m i t t e d  by p r o p o s a l  c a n  b e  

a n a l y z e d  by e x p e r i e n c e d  t r a f f i c  e n g i n e e r i n g  p e r s o n n e l  t o  d e t e r -  

mine  t h e  s o u n d n e s s  o f  d e s i g n  i n  l i g h t  o f  c u r r e n t  knowledge .  



7 . 3 . 5  M e a s u r e s  o f  E f f e c t i v e n e s s  

I n  Volume 13 o f  t h e  Highway S a f e t y  Program Manual ,  t h e  

a s s e r t i o n  is made t h a t  m e a s u r i n g  t h e  r e d u c t i o n  i n  a c c i d e n t s  is 

t h e  most  d i r e c t  way t o  d e t e r m i n e  t h e  e f f e c t  o f  a  highway s a f e t y  

p rogram.  Whi le  t h e  u s e  of  u l t i m a t e  c r i t e r i a  i s  p o s s i b l e  f o r  

highway s y s t e m  c h a n g e s  where  t h e  c o u n t e r m e a s u r e  is c l o s e l y  re- 

l a t e d  t o  t h e  a c c i d e n t  p r o c e s s ,  a c c i d e n t  r a t e s  a r e  u s u a l l v  i n -  

s e n s i t i v e  t o  t h e  "whyf' o f  c o u n t e r m e a s u r e  o p e r a t i o n .  Thus t h e  

u s e  o f  i n t e r m e d i a t e  c r i t e r i a  is n e c e s s a r y  f o r  u n d e r s t a n d i n g  

t h e  immedia te  e f f e c t s  o f  t h e  c o u n t e r m e a s u r e  and f o r  e x t r a -  

p o l a t i n g  t h a t  e f f e c t  t o  o t h e r  s i t u a t i o n s  w i t h  d i f f e r e n t  p h y s i c a l  

a n d  s o c i o l o g i c a l  c h a r a c t e r i s t i c s .  

To d e t e r m i n e  a c c i d e n t  r e d u c t i o n ,  a c c i d e n t s  must  b e  m e a s u r e d  

on a  b e f o r e  and  a f t e r  b a s i s .  T h u s ,  a b o u t  a  y e a r  b e f o r e  t h e  s i g n -  

i n g  c h a n g e  is made,  t h e  r e c o r d i n g  o f  a c c i d e n t s  a t  e a c h  i n s t r u -  

men ted  e x i t  on t h e  b e l t w a y  must  b e  i n i t i a t e d .  The e x a c t  p e r i o d  

o f  time n e c e s s a r y  t o  p e r f o r m  t h i s  a c c i d e n t  d e t e r m i n a t i o n  w i l l  

depend  upon t h e  a c c i d e n t  r a t e  a t  t h e  e x p e r i m e n t a l  s i t e  and  must 

b e  d e t e r m i n e d  f rom a v a i l a b l e  d a t a  o n c e  t h e  s i t e  is c h o s e n .  T h i s  

p o r t i o n  o f  t h e  measurement  p h a s e  is n e c e s s a r y  s o  t h a t  n a t u r a l  

f l u c t u a t i o n s  i n  t h e  a c c i d e n t  r a t e  may b e  m e a s u r e d .  Such i n f o r -  

m a t i o n  i s  i m p o r t a n t  i n  d e t e r m i n i n g  i f  a  c h a n g e  h a s  a c t u a l l y  

o c c u r r e d  when t h e  s i g n i n g  is i n t r o d u c e d .  

Two m o d i f i c a t i o n s  t o  t h e  s t a n d a r d  a c c i d e n t  d a t a  g a t h e r i n g  

p r o c e d u r e  a r e  s u g g e s t e d  f o r  t h e  e x p e r i m e n t :  F i r s t ,  a c c i d e n t  

i n v e s t i g a t i o n s  s h o u l d  p l a c e  s p e c i a l  e m p h a s i s  on t h e  d e t e r m i n a t i o n  

o f  s i g n i n g  a s  a  f a c t o r  i n  a c c i d e n t  c a u s a t i o n .  I n  p a r t i c u l a r ,  

a d d i t i o n a l  v a r i a b l e s  s h o u l d  b e  added  t o  t h e  s t a n d a r d  i n v e s t i g a t i o n  

form t o  p e r m i t  t h e  g a t h e r i n g  and  a n a l y s i s  o f  p e r t i n e n t  c a u s a t i v e  

f a c t o r s .  An i n v e s t i g a t i o n  team f a s h i o n e d  a l o n g  t h e  l i n e s  of t h e  

MDAI t eams  ( b u t  l e s s  s o p h i s t i c a t e d )  m i g h t  be u s e f u l  i n  t h i s  r e -  

s p e c t .  S e c o n d ,  a n  e x p o s u r e  s u r v e y  t o  d e t e r m i n e  t h e  c h a r a c t e r -  

i s t i c s  o f  t h e  d r i v i n g  p o p u l a t i o n  u t i l i z i n g  t h e  b e l t w a y  s h o u l d  b e  

u n d e r t a k e n .  The measurement  o f  t r a f f i c  c o n f l i c t s  ( d i s c u s s e d  

b e l o w )  is n t y p e  o f  e x p o s u r e  m e a s u r e  by some d e f i n i t i o n s  



( R e f e r e n c e  7 - 1 6 ) ;  however ,  a  v a r i e t y  of  o t h e r  f a c t o r s  would b e  

h e l p f u l  i n  a n a l y s i n g  t h e  a c c i d e n t  d a t a .  For  i n s t a n c e ,  t h e  

d e t e r m i n a t i o n  of  t o t a l  m i l e a g e  d r i v e n  on t h e  b e l t w a y  a s  a  f u n c t i o n  

o f  d r i v e r  a g e ,  s e x ,  t y p e  o f  c a r ,  and o t h e r  f a c t o r s  would  a l l o w  a  

c o m p a r i s o n  o f  t h e  p o p u l a t i o n  a t  f a u l t  i n  s i g n i n g - i n d u c e d  a c c i d e n t s  

w i t h  t h e  p o p u l a t i o n  a t  r i s k  on t h e  b e l t w a y .  Only i n  t h i s  way c a n  

t h e  r e l a t i v e  i n v o l v e m e n t  o f  d i f f e r e n t  s e g m e n t s  o f  t h e  p o p u l a t i o n  

b e  d e t e r m i n e d .  The t e c h n i q u e  f o r  making e x p o s u r e  s u r v e y s  h a s  

b e e n  d e v e l o p e d  i n  a  r e c e n t  NHTSA s t u d y  ( R e f e r e n c e  7-17) and w i l l  

n o t  b e  r e p e a t e d  h e r e .  

As d i s c u s s e d  e a r l i e r  i n  S e c t i o n  7 . 3 . 2 ,  two t y p e s  o f  i n t e r -  

m e d i a t e  c r i t e r i a  a r e  s u g g e s t e d  i n  a d d i t i o n  t o  t h e  measurement  

o f  a c c i d e n t  r e d u c t i o n .  These  m e a s u r e s  a r e  i n t e n d e d  t o  p i n p o i n t  

t h e  d i r e c t ,  a n t i c i p a t e d  e f f e c t s  o f  t h e  c o u n t e r m e a s u r e  a s  well a s  

any u n a n t i c i p a t e d  e f f e c t s  t h a t  may o c c u r .  T h i n k i n g  a l o n g  t h e  

l i n e s  o f  a  c a u s a l  c h a i n  a p p r o a c h  t o  a c c i d e n t  o c c u r r e n c e ,  t h e  

most  d i r e c t  e f f e c t  o f  a  highway s i g n  would b e  i ts p e r c e p t i o n  by 

t h e  d r i v e r  and  h i s  u n d e r s t a n d i n g  o f  t h e  message  t o  b e  t r a n s m i t t e d .  

These  f a c t o r s  d e t e r m i n e  h i s  s u b s e q u e n t  a c t i o n s  (and c o n s e q u e n t l y  

t h e  p e r f o r m a n c e  of  t h e  v e h i c l e ) .  U n f o r t u n a t e l y  s u c h  d e t e r m i n a t i o n s  

c a n n o t  b e  p e r f o r m e d  on t h e  l a r g e  m a j o r i t y  o f  highway t r a v e l l e r s  

and o n l y  a  s m a l l  s a m p l i n g  c o u l d  b e  o b t a i n e d  t h r o u g h  t h e  u s e  

p r e s e l e c t e d  d r i v e r s .  

The most  d i r e c t ,  m e a s u r e a b l e  a p p r o a c h  t o  g a u g i n g  t h e  

e f f e c t i v e n e s s  o f  s i g n s ,  t h e r e f o r e ,  seems  t o  b e  a  d e t e r m i n a t i o n  

o f  what  a c t i o n s  t h e  v e h i c l e  u n d e r g o e s  i n  r e s p o n s e  t o  t h e  d r i v e r s '  

u n d e r s t a n d i n g  o f  t h e  s i t u a t i o n .  T h a t  i s ,  we e x p e c t  t h e  d r i v e r s '  

c o n f u s i o n  o v e r  what  e x i t  t o  t a k e  (and o t h e r  d i s t u r b i n g  q u e s t i o n s )  

t o  b e  r e f l e c t e d  i n  t h e  t r a f f i c  c h a r a c t e r i s t i c s .  If a  m o t o r i s t  

f e e l s  he  is p a s s i n g  t h e  e x i t  t h a t  he  w a n t s ,  he  may b r a k e  sud-  

d e n l y  and c h a n g e  l a n e s  i n  a n  a t t e m p t  t o  r e a c h  t h e  e x i t ;  i f  he  is 

u n s u r e  a b o u t  t h e  e x i t ,  h e  may s l o w  down m o m e n t a r i l y  i n  a n  a t t e m p t  

t o  g a i n  t i m e  t o  g a t h e r  f u r t h e r  i n f o r m a t i o n .  S e v e r a l  t e c h n i q u e s  

have  b e e n  d e v e l o p e d  i n  t h e  p a s t  t o  m e a s u r e  t h o s e  c h a r a c t e r i s t i c s  

o f  t h e  t r a f f i c  p a t t e r n  t h a t  a r e  p o t e n t i a l l y  d a n g e r o u s .  The 



t r a f f i c  c o n f l i c t  t e c h n i q u e  ( R e f e r e n c e  7-8) h a s  r e c e i v e d  con- 

s i d e r a b l e  a t t e n t i o n  b e c a u s e  i t  is s i m p l e  t o  p e r f o r m  and t a k e s  

l i t t l e  time t o  o b t a i n  s t a t i s t i c a l l y  s i g n i f i c a n t  r e s u l t s .  With  

t h i s  a p p r o a c h ,  t h e  o c c u r r e n c e  o f  " t r a f f i c  c o n f l i c t s "  ( a s  d e f i n e d  

by a c t i o n s  s u c h  a s  b r a k i n g  o r  l a n e  c h a n g i n g )  is u s e d  t o  q u a n t i f y  
t h e  i n d e c i s i o n  f e l t  by t h e  d r i v e r  when he p a s s e s  t h e  d e c i s i o n  

p o i n t .  A n o t h e r  t e c h n i q u e  is t h e  " a c c e l e r a t i o n  n o i s e "  measure-  

ment ( R e f e r e n c e  7-11) t h a t  is aimed a t  d e t e r m i n i n g  d r i v e r  un- 

c e r t a i n t y  by m e a s u r i n g  t h e  number of s p e e d  c h a n g e s  t h a t  o c c u r  

a t  a  g i v e n  p o i n t  p e r  u n i t  o f  t i m e .  The c o n j e c t u r e  h e r e  is t h a t  

a  c o n f u s e d  d r i v e r  w i l l  s l o w  down i n  a n  a t t e m p t  t o  g a i n  t i m e  t o  

d i s c e r n  h i s  p r o p e r  b e h a v i o r ,  t h e n  s p e e d  up a g a i n  once  t h e  d e c i s i o n  

p o i n t  i s  p a s s e d .  T h i s  method h a s  t h e  d i s a d v a n t a g e  t h a t  i t  d o e s  

n o t  s a m p l e  t h e  d r i v i n g  p o p u l a t i o n  d i r e c t l y  n o r  is i t  a s  inexpen-  

s i v e :  S p e c i a l  i n s t r u m e n t e d  c a r s  a r e  r e q u i r e d  t o  w i t h  

t h e  t r a f f i c  s t r e a m  t o  p r o v i d e  t h e  d a t a .  Some o t h e r  t e c h n i q u e s  

h a v e  b e e n  u s e d  ( e g . ,  g a l v a n i c  s k i n  r e s p o n s e ,  s e e  R e f e r e n c e  7-13) 

b u t  t h e y  have  n o t  r e c e i v e d  t h e  v a l i d a t i o n  o r  t h e  t e s t i n g  e n j o y e d  

by t h e  two m e n t i o n e d  e a r l i e r .  

The t r a f f i c  c o n f l i c t  measurements  need t o  b e  s u p p l e m e n t e d  

by more c o n v e n t i o n a l  m e a s u r e s  o f  t r a f f i c  s u c h  a s  d e n s i t y ,  f l o w  

r a t e ,  e t c . ,  i n  o r d e r  t o  p r o p e r l y  d e f i n e  t h e  background  c o n d i t i o n s .  

T h a t  is ,  t h e  number o f  c o n f l i c t s  c a n  b e  e x p e c t e d  t o  depend t o  

some d e g r e e  on  t r a f f i c  c o n d i t i o n s :  B r a k i n g  c o n f l i c t s  a r e  less  

l i k e l y  t o  o c c u r  when t r a f f i c  is l i g h t .  I n  summary t h e n ,  we sug-  

g e s t  t h a t  t h e  t r a f f i c  m o d i f i c a t i o n s  i n t r o d u c e d  by s i g n i n g  b e  

d e t e r m i n e d  b y  t r a f f i c  c o n f l i c t  measurements  w i t h  some a t t e n t i o n  

t o  more c o n v e n t i o n a l  t r a f f i c  c h a r a c t e r i s t i c s .  

A s e c o n d  less d i r e c t  a p p r o a c h  t o  d e t e r m i n i n g  t h e  e f f e c t i v e -  

n e s s  o f  s i g n i n g  t h r o u g h  t h e  u s e  o f  i n t e r m e d i a t e  c r i t e r i a  is a  

s t u d y  o f  d r i v e r  r e a c t i o n .  The d e t e r m i n a t i o n  o f  d r i v e r  r e a c t i o n  

t o  s i g n i n g  is d i f f i c u l t  t o  p e r f o r m  d i r e c t l y  i n  a  f r eeway  e n v i r o n -  

ment a s  d i s c u s s e d  a b o v e .  I f  t h e  e x p e r i m e n t  is c o n d u c t e d  a t  a n  

e x i t ,  t h e n  t h e  u s u a l  p r o c e d u r e  o f  s t o p p i n g  m o t o r i s t s  f o r  an  on 

t h e  s p o t  i n t e r v i e w  may b e  employed t o  a d v a n t a g e .  The d i s a d v a n t -  

a g e  o f  t h i s  p r o c e d u r e  is  t h a t  t h e  p e r s o n s  who have  had t h e  most  



t r o u b l e  w i t h  t h e  s i g n i n g  a t  t h i s  p a r t i c u l a r  e x i t ,  may have  

p a s s e d  t h e  e x i t  and  t h u s  a r e  n o t  a v a i l a b l e  f o r  q u e s t i o n i n g .  The 

sample  may t h u s  b e  b i a s e d  by p e o p l e  who h a v e ,  by w h a t e v e r  

mnncuves,  managed t o  make t h c  e x i t .  

While measurements  o f  d r i v e r  r e a c t i o n  i n  t r a f f i c  a r e  d i f -  

f i c u l t  t o  p e r f o r m ,  t h e r e  a r e  a  number o f  ways t h a t  s u b s i d i a r y  

i n f o r m a t i o n  may b e  g a t h e r e d .  One is t h e  u s e  o f  s i m u l a t i o n  

e x p e r i m e n t s  t o  e x p o s e  a  c o n t r o l l e d  s a m p l e  of  d r i v e r s  t o  a  

p h o t o g r a p h e d  s i g n i n g  e x p e r i m e n t  i n  a  r e a l i s t i c  c o n t e x t  ( s e e  

R e f e r e n c e s  7-7 and 7-14 f o r  e x a m p l e s ) .  Whi le  t h i s  e x p o s u r e  is 

c e r t a i n l y  n o t  e q u i v a l e n t  t o  t h e  t e n s i o n - f i l l e d  c i r c u m s t a n c e s  

found  i n  a c t u a l  d r i v i n g  c o n d i t i o n s ,  i t  d o e s  p r e s e n t  t h e  s i g n s  f o r  

c o m p a r a t i v e  r e a c t i o n  by a  s a m p l e  o f  t h e  d r i v i n g  p o p u l a t i o n .  

S i m i l a r l y ,  p h o t o g r a p h i c  s i m u l a t i o n  c a n  b e  employed t o  d e t e r m i n e  

r e a c t i o n  t o  c o l o r ,  s i z e ,  a n d  o t h e r  p h y s i c a l  f a c t o r s  as  well as  t o  

determine p s y c h o l o g i c a l  f e a t u r e s  s u c h  as  g l a n c e  r e a d i b i l i t y ,  

comprehens ion  a n d  r e t e n t i o n .  

Al though  it is n o t  s t r i c t l y  a  measure  o f  c o u n t e r m e a s u r e  

e f f e c t i v e n e s s ,  i t  seems  i m p o r t a n t  i n  e v a l u a t i o n  e x p e r i m e n t s  o f  

t h i s  t y p e  t o  t a k e  n o t e  o f  any e x t e r n a l  f a c t o r s  t h a t  may a f f e c t  

t h e  measured  r e s u l t s .  For  example ,  s u c h  economic  and  p o l i t i c a l  

f a c t o r s  a s  b u s i n e s s  r e c e s s i o n s ,  r i o t s  o r  o t h e r  c i v i l  d i s t u r -  

b a n c e s ,  i n c r e a s e d  t a x e s ,  o r  l a b o r  s t r i k e s  may a f f e c t  p e o p l e ' s  

b e h a v i o r  t o  s u c h  a  d e g r e e  t h a t  t h e  r e s u l t s  o f  t h e  d a t a  may b e  

i n  d o u b t .  Whi le  i t  d o e s n ' t  seem l i k e l y  t h a t  f a c t o r s  of  t h i s  

n a t u r e  c a n  be a c c u r a t e l y  i n c l u d e d  i n  any a n a l y s i s ,  a  knowledge 

o f  t h e i r  o c c u r r e n c e  is i m p o r t a n t  t o  d e t e r m i n e  t h e  s i g n i f i c a n c e  

o f  t h e  f i n a l  c o n c l u s i o n s .  

7 . 3 . 6  Data  C o l l e c t i o n  

I n  t h i s  s e c t i o n ,  s p e c i f i c  t e c h n i q u e s  needed  t o  implement 

t h e  m e a s u r e s  o f  e f f e c t i v e n e s s  d i s c u s s e d  above  w i l l  be p r e s e n t e d .  

A m o d i f i c a t i o n  o f  t h e  normal  a c c i d e n t  r e p o r t i n g  p r o c e d u r e  
t o  emphas ize  s i g n i n g  c a u s a t i o n  c o u l d  b e  most  c o n v e n i e n t l y  p e r -  

formed by a  s u p p l e m e n t a r y  form t o  b e  u s e d  i n  c o n j u n c t i o n  w i t h  

t h e  normal  a c c i d e n t  r e p o r t .  A s  d i s c u s s e d  e a r l i e r ,  s i g n i n g  



a f f e c t s  t h e  d r i v e r  d i r e c t l y  and r e s u l t s  i n  some r e s p o n s e  by t h e  

a u t o m o b i l e .  Any p h y s i c a l  e v i d e n c e  t o  d e t e r m i n e  t h e  v e h i c l e  

t r a j e c t o r y  d u r i n g  t h e  a c c i d e n t  p r o c e s s  is c o n s e q u e n t l y  i m p o r t a n t  

i n  s t u d y i n g  d r i v e r  r e s p o n s e .  I m p o r t a n t  a c c i d e n t  f e a t u r e s  i n -  

c l u d e :  

1 )  S k i d  marks  on t h e  pavement 

2 )  E v i d e n c e  o f  median  o r  s h o u l d e r  t r a v e r s a l  ( d i r t ,  

f l a t t e n e d  g r a s s ,  d e b r i s ,  e t c . )  

3)  Damaged r o a d s i d e  f e a t u r e s  

4 )  Gore p e n e t r a t i o n  

Much o f  t h i s  i n f o r m a t i o n  c o u l d  b e  c o l l e c t e d  most  e c o n o m i c a l l y  

by p h o t o g r a p h s  t a k e n  a s  s o o n  a s  p o s s i b l e  a f t e r  t h e  a c c i d e n t  

o c c u r r e d ,  s i n c e  v e h i c l e  d i s p o s i t i o n  and  c e r t a i n  o t h e r  f e a t u r e s  

o f  t h e  a c c i d e n t  ( d e b r i s ,  e t c . )  may b e  m o d i f i e d  q u i c k l y  d u r i n g  

t h e  p o s t - c r a s h  emergency o p e r a t i o n s .  The aim o f  t h i s  p h a s e  o f  

t h e  a c c i d e n t  i n v e s t i g a t i o n  is t o  g a t h e r  a s  much d a t a  a s  p o s s i b l e  

r e l a t i v e  t o  t h e  p rob lem o f  d e t e r m i n i n g  t h e c o u r s e  o f  a c t i o n  t a k e n  

by t h e  d r i v e r  i n  t h e  a c c i d e n t  p r o c e s s .  T h i s  w i l l  h e l p  i n  v e r i f y -  

i n g  o r  r e j e c t i n g  a c c i d e n t  h i s t o r i e s  o b t a i n e d  from more s u b j e c t i v e  

s o u r c e s .  

The s e c o n d  p o r t i o n  o f  t h e  i n v e s t i g a t i o n  is c o n c e r n e d  w i t h  

p e r s o n a l  i n t e r v i e w s  o f  t h e  d r i v e r s  i n v o l v e d  i n  t h e  a c c i d e n t  a s  

w e l l  a s  any  o t h e r  o b s e r v e r s  who were  on hand a t  t h e  a c c i d e n t .  

Care  must  b e  t a k e n  h e r e  t o  g a t h e r  e v i d e n c e  t h a t  s i g n i n g  is a  

c o n f u s i n g  o r  c a u s a t i v e  f a c t o r  i n  t h e  a c c i d e n t  w i t h o u t  s p e c i f i c a l l y  

i m p l y i n g  o r  a s k i n g  f o r  o p i n i o n s  on c a u s a t i o n .  Thus "Did you 

u n d e r s t a n d  t h i s  e x i t  ( g e o m e t e r i c s ,  c o n n e c t i n g  r o u t e s ,  e t c . ) " ? ,  

is a  more a p p r o p r i a t e  q u e s t i o n  t h a n  "Did t h e  highway s i g n i n g  

c o n t r i b u t e  t o  c a u s i n g  t h i s  a c c i d e n t ? " .  Some i m p o r t a n t  q u e s t i o n s  

t o  be d e t e r m i n e d  from t h e  d r i v e r s  a r e :  
1) Was t h e  d r i v e r  c o n f u s e d  by t h e  s i g n i n g ?  I n  what  way? 

2 )  Did t h e  d r i v e r  s e e  t h e  a p p r o p r i a t e  s i g n s ?  

3 )  Could he  r e a d  a l l  t h e  i n f o r m a t i o n ?  



4 )  Could he u n d e r s t a n d  t h e  message?  

a )  Were t h e  r e q u i r e d  movements c l e a r ?  

b )  Were t h e  i n t e r s e c t i n g  r o a d s  a p p a r e n t ?  

c )  Was t h e  p o i n t  o f  a p p l i c a t i o n  u n d e r s t o o d ?  

5) Did t h e  d r i v e r  f o l l o w  t h e  i n s t r u c t i o n s ?  T h a t  is, 

d i d  he  b e l i e v e  them? 

6 )  What happened a t  t h e  a c c i d e n t  p o i n t  t o  c a u s e  t h e  

d r i v e r  t o  l e a v e  h i s  p l a n n e d  p a t h ?  

O b s e r v e r s  c a n  s i m i l a r l y  be q u e s t i o n e d  t o  y i e l d  a s  c o m p r e h e n s i v e  

a  p i c t u r e  of  t h e  e v e n t s  l e a d i n g  up  t o  t h e  a c c i d e n t  a s  p o s s i b l e  

( a g a i n  w i t h o u t  i m p l y i n g  c a u s a t i o n  t o  b i a s  t h e i r  a n s w e r s ) .  

Da ta  c o l l e c t i o n  t e c h n i q u e s  f o r  t h e  s u g g e s t e d  e x p o s u r e  s u r v e y  

a r e  d i s c u s s e d  i n  R e f e r e n c e  7-17.  F o r  t h e  c o n f l i c t  t e c h n i q u e ,  

a  minimum of  f o u r  d i f f e r e n t  p i e c e s  o f  i n f o r m a t i o n  must  be 

g a t h e r e d :  The t r a f f i c  volume,  t h e  number o f  c o n f l i c t s  o b s e r v e d ,  

t h e  t y p e  of c o n f l i c t ,  and  t h e  t y p e  o f  v e h i c l e .  A good example  

o f  t h e  d a t a  g a t h e r i n g  t e c h n i q u e  is p r e s e n t e d  i n  R e f e r e n c e  7-4. 

C o n f l i c t  measurements  a r e  u s u a l l y  p e r f o r m e d  b y  d i r e c t  o b s e r v a t i o n  

of  t h e  i n t e r s e c t i o n  o r  by v i e w i n g  p h o t o g r a p h i c  o r  t e l e v i s i o n  

r e c o r d i n g s .  Sampl ing  is p e r f o r m e d  a t  r e g u l a r  i n t e r v a l s  t h r o u g h -  

o u t  t h e  day f o r  p e r i o d s  t h a t  r a n g e  f rom 1 5  m i n u t e s  t o  o n e  h o u r  

d e p e n d i n g  upon l o c a l  c o n d i t i o n s .  B e f o r e  b e g i n n i n g  t h e  a c t u a l  

d a t a  r e c o r d i n g  i t  is u s u a l l y  n e c e s s a r y  t o  d e f i n e  t h e  t y p e s  of 

" c o n f l i c t "  t o  b e  c a t e g o r i z e d  a t  t h e  i n t e r s e c t i o n  i n  q u e s t i o n  

s i n c e  t h e  p a r t i c u l a r  geomet ry  o f  t h e  s i t e  may a f f e c t  t h e  t y p e  

of c o n f l i c t s  t h a t  a r e  o b t a i n e d .  

The number o f  measurements  n e c e s s a r y  t o  d e t e r m i n e  if a  

s t a t i s t i c a l  d i f f e r e n c e  i n  c o n f l i c t  r a t e s  ( i . e .  c o n f l i c t s  p e r  

v e h i c l e )  h a s  o c c u r r e d  a s  a  r e s u l t  o f  t h e  s i g n i n g  c h a n g e  may b e  

d e r i v e d  from t h e  d a t a  t a k e n  d u r i n g  t h e  c o n t r o l  p h a s e  o f  measure-  

m e n t s .  As a n  e x a m p l e ,  t h e  d a t a  on  two-ax le  v e h i c l e s  i n  T a b l e  I 

o f  R e f e r e n c e  7-4 c a n  b e  u s e d  t o  i l l u s t r a t e  t h e  c o n c e p t s  i n v o l v e d .  

I n  t h a t  e x p e r i m e n t  a  s e t  o f  c o n f l i c t  measurements  t a k e n  
w i t h  u n m o d i f i e d  s i g n i n g  p r o d u c e d  a n  a v e r a g e  c o n f l i c t  r a t e  o f  

0.042 c o n f l i c t s  p e r  v e h i c l e  p e r  h o u r  w i t h  a  s t a n d a r d  d e v i a t i o n  



of 0 .025.  I f  t h e  a c c i d e n t  d i s t r i b u t i o n  is assumed t o  be normal,  

t h e n  Figure  7-1 shows t h e  number of c o n f l i c t  measurements nece- 

s s a r y  t o  produce an i n d i c a t e d  percentage  change i n  t h e  mean. Note 

t h a t  t h e  pe rcen tage  f i g u r e s  used i n  F igure  7-1 cor respond only t o  

t h e  s p e c i f i c  example used he re  and p e r t a i n  t o  a  95% conf idence  

l e v e l .  Thus a  t o t a l  of 75  o b s e r v a t i o n s  would be necessary  i n  

t h i s  c a s e  t o  d e t e c t  a  change of 20% ( i , e .  from 0.042 t o  0.034 o r  

0 .050)  i n  t h e  mean c o n f l i c t  r a t e  f o r  95% of t h e  experiments  

performed. Consequently,  i f  t h e  experiment is in tended t o  d e t e c t  

changes i n  t h e  mean on t h e  o r d e r  of lo%,  hundreds of measurements 

would be r e q u i r e d .  

I t  is e s s e n t i a l  t h a t  such d a t a  requirement  c a l c u l a t i o n s  be 

performed f o r  bo th  a c c i d e n t  and c o n f l i c t  measurements t o  d e t e r -  

mine t h e  number of samples (and hence t h e  t ime r e q u i r e d )  

necessa ry  t o  o b t a i n  meaningful d a t a .  For t h e  a c c i d e n t  measure- 

ment, t h i s  i n fo rma t ion  can be ob ta ined  from e x i s t i n g  a c c i d e n t s  

r e c o r d s  f o r  t h e  exper imenta l  s i t e .  For t h e  c o n f l i c t  measurements 

t h e  in fo rma t ion  must be e s t ima ted  from a - p r i o r i  knowledge of t h e  

s i t e ,  o r  b e t t e r  de r ived  from t h e  d a t a  taken  dur ing  t h e  c o n t r o l  

phase of t h e  experiment .  

For t h e  s i m u l a t i o n  phase of d r i v e r  r e a c t i o n  t o  t h e  s i g n i n g ,  

a  number of t e s t s  might be performed. To determine t h e  r e l a t i v e  

e f f i c a c y  of legend o r  symbol s i g n s  t o  t r a n s m i t  d i f f e r e n t  i n f o r -  

mation t y p e s ,  t h e  g l ance  r e a d i b i l i t y  of photographed s i g n s  can 

be  compared f o r  d i f f e r e n t  viewing t i m e s .  The s i m u l a t i o n s  should  

be designed t o  correspond a s  c l o s e l y  a s  p o s s i b l e  w i t h  t h e  a c t u a l  

c o n d i t i o n s  involved  i n  t h e  experiment .  Thus t h e  messages used 

i n  t h e  a c t u a l  experiment  can be d i sp layed  f o r  t imes  t h a t  c o r r e s -  

pond t o  r e a l  a v a i l a b l e  viewing t imes .  These t e s t s  should  be per-  

formed w i t h  a  s u f f i c i e n t l y  l a r g e  s e t  of s u b j e c t s  t o  determine i f  

t h e r e  is a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  pe rcep t ion  of i n f o r -  

mation f o r  t h e  d i f f e r e n t  messages u t i l i z e d .  A s i m u l a t i o n  

approaching a c t u a l  c o n d i t i o n s  could  be performed by photograph- 

ing  t h e  a c t u a l  s i g n s  i n  p l a c e  on t h e  highway from t h e  d r i v e r ' s  

p o i n t  of view. T h i s  f i l m  can be used i n  con junc t ion  w i t h  a  





q u e s t i o n n a i r e  t o  d e t e r m i n e  t h e  s u b j e c t ' s  r e s p o n s e  t o  t h e  i n d i c a t e d  

i n s t r u c t i o n s .  

7.3.7 Data  A n a l y s i s  

Two i m p o r t a n t  q u e s t i o n s  t o  b e  answered  by t h e  e x p e r i m e n t a l  

p rogram a r e :  

1 )  Did t h e  s i g n i n g  p r o d u c e  a  s t a t i s t i c a l l y  s i g n i f i c a n t  

d e c r e a s e  i n  a c c i d e n t s ?  a n d  

2 )  Did t h e  s i g n i n g  p r o d u c e  a  s t a t i s t i c a l l y  s i g n i f i c a n t  

d e c r e a s e  i n  c o n f l i c t s ?  

T h e s e  q u e s t i o n s  may b e  answered  t h r o u g h  t h e  u t i l i z a t i o n  o f  w e l l -  

known s t a t i s t i c a l  s i g n i f i c a n c e  t e s t s  i f  t h e  s a m p l e  s i z e s  were  

c h o s e n  s u f f i c i e n t l y  l a r g e  t o  c o n t r a c t  t h e  e f f e c t s  of  n a t u r a l  

v a r i a b i l i t y .  B e c a u s e  o f  t h e  c l o s e  r e l a t i o n s h i p  be tween  highway 

c h a n g e s  a n d  t h e  a c c i d e n t  p r o c e s s ,  t h e  measured  r e d u c t i o n  i n  

a c c i d e n t s  and  t h e  c o s t  o f  t h e  s i g n i n g  may b e  u s e d  t o  d e t e r m i n e  

a  c o s t - b e n e f i t  f i g u r e  f o r  t h e  e x p e r i m e n t a l  t e c h n i q u e  i n  q u e s t i o n  

( c o n v e n t i o n a l  s i g n s  - s y m b o l i c  s i g n s ) .  I n  t h e  s p i r i t  o f  t h i s  

s t u d y ,  however ,  b l i n d  f a i t h  i n  s u c h  f i g u r e s  must  n o t  r u l e  o u t  t h e  

p o s s i b i l i t y  o f  o t h e r  e x p e r i m e n t a l  e f f e c t s  t h a t  may b e  d e t e r m i n e d  

by t h e  o t h e r  d a t a  t a k i n g  a c t i v i t i e s  o f  t h e  program.  

One o f  t h e  s t a t e d  program g o a l s  is t h e  d e t e r m i n a t i o n  o f  t h e  

r e l a t i v e  e f f e c t  o f  l e g e n d  a n d  s y m b o l i c  s i g n i n g .  T h a t  i s ,  a r e  

t h e r e  some s i t u a t i o n s  where  l e g e n d s  a r e  b e t t e r  and  some where  

s y m b o l s  a r e  b e t t e r ?  I f  s o ,  what  a r e  t h e y ?  T h i s  is c o n n e c t e d  

w i t h  t h e  WHY o f  c o u n t e r m e a s u r e  o p e r a t i o n .  T h a t  is ,  why d i d  t h e  - 
s i g n i n g  p r o d u c e  a  d e c r e a s e  ( o r  i n c r e a s e )  i n  t h e  number o f  con- 

f l i c t s .  Was i t  b e c a u s e  d r i v e r s  u n d e r s t o o d  t h e  new s i g n i n g  

b e t t e r  and  were  a b l e  t o  make more c a r e f u l  d e c i s i o n s ;  o r  was i t  

b e c a u s e  t h e y  w e r e  s o  c o n f u s e d  by t h e  message  t h e y  r e j e c t e d  i t  
c o m p l e t e l y  and  were  h e n c e  n o t  c o n f u s e d  a t  a l l ?  T h i s  d e t e r m i n a t i o n  

o f  - WHY must  u s e  a l l  t h e  a v a i l a b l e  d a t a  ( c o n f l i c t s ,  a c c i d e n t s ,  

i n t e r v i e w s ,  e t c . )  t o  d i s c e r n  t h e  r e a l  o p e r a t i n g  f u n c t i o n  o f  t h e  

s i g n i n g .  Only  i n  t h i s  way c a n  t h e  p r i n c i p l e s  b e  a c c u r a t e l y  

a p p l i e d  t o  o t h e r  c o n d i t i o n s .  



A n o t h e r  i m p o r t a n t  q u e s t i o n  is t h e  r e l a t i o n s h i p  be tween  

c o n f l i c t  r a t e  and a c c i d e n t  r a t e .  I f  t h e  c o n f l i c t  t e c h n i q u e  i s  

t o  p r o v i d e  an  a c c u r a t e  a p p r a i s a l  o f  a c c i d e n t  p o t e n t i a l ,  t h e  

r e l a t i o n s h i p  be tween  c o n f l i c t s ,  a c c i d e n t s ,  and o t h e r  i n t e r n a l  

c o n d i t i o n s  must  b e  d e t e r m i n e d .  

F i n a l l y ,  i t  s h o u l d  be p o i n t e d  o u t  t h a t  i f  c a r e  is t a k e n  

i n  t h e  d a t a  c o l l e c t i o n  p r o c e s s  t o  c a r e f u l l y  c o l l e c t  and  r e c o r d  

a l l  a v a i l a b l e  i n f o r m a t i o n  i n  a n  a c c e s s i b l e  f o r m a t  ( compute r  

a c c e s s i b l e  m a g n e t i c  t a p e ,  e t c . ) ,  t h e n  t h e  amount o f  d a t a  p ro -  

c e s s i n g  t h a t  c a n  b e  p e r f o r m e d  is v a s t .  I t  is i m p o r t a n t  t o  n o t e ,  

however ,  t h a t  t h e  r e c o r d e d  d a t a  must  be a c c u r a t e  and  t h o r o u g h  

s i n c e  a n a l y s i s  c a n n o t  r e v e a l  f a c t s  t h a t  a r e  n o t  t h e r e .  
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APPENDIX A 

AUTO L I G H T I N G  SURVEY PROCEDURES 

1. OBJECTIVES. The purpose of  t h e  survey i s  t o  de termine  

t h e  p r o p o r t i o n  of automobiles  i n  t h e  d i f f e r e n t  s t a t e s  which have 

c e r t a i n  r e a d i l y  obse rvab le  d e f e c t s .  The l a r g e r  purpose of  t h e  

s tudy  i s  t o  develop one measure of  t h e  e f f e c t i v e n e s s  of  v a r i o u s  

p e r i o d i c  Motor Vehic le  I n s p e c t i o n  Programs. 

2 .  LOCATION. There a r e  a  number of p o s s i b l e  s i t e s  f o r  t a k i n g  

t h e  survey: expressway e x i t s ,  s top-s ign  i n t e r s e c t i o n s ,  p l a n t  

g a t e s ,  and shopping c e n t e r  e x i t s .  The l a t t e r  i s  t h e  p r e f e r r e d  

l o c a t i o n ,  b u t  a l t e r n a t i v e s  should be cons idered  i n  c o n s u l t a t i o n  

wi th  t h e  survey d i r e c t o r .  Using t h e  t r a f f i c  coun te r  desc r ibed  

under equipment, t h e  l o c a t i o n  should have a s i n g l e  l a n e  i n  t h e  

d i r e c t i o n  of t h e  surveyed c a r s  and p r e f e r a b l y  a  r a i s e d  l a n e  d i -  

v i d e r .  With two-man crews us ing  a hand coun te r ,  t h i s  r e q u i r e -  

ment may be  dropped, b u t  only  i n  t h e  c a s e  t h a t  no a l t e r n a t i v e  

can be found s i n c e  weaving movements i n  m u l t i l a n e  s i t u a t i o n s  may 

compl ica te  t h e  d a t a  g a t h e r i n g  t a s k .  Once t h e  g e n e r a l  s i t e  has 

been s e l e c t e d ,  t h e  e x a c t  s p o t  f o r  t h e  survey should be  chosen on 

t h e  b a s i s  of e a s e  of obse rva t ion  of  c a r s ,  p o s s i b l e  inconspicuous 

placement of o b s e r v e r s ,  moderate t r a f f i c  volume (e .g .  a  s i d e  

r a t h e r  than  a main e x i t  of a  shopping c e n t e r )  and o b s e r v e r ' s  

p e r s o n a l  s a f e t y  from t r a f f i c  haza rds .  I n  a l l  c a s e s  permission 

t o  conduct t h e  survey should be  ob ta ined  from t h e  a p p r o p r i a t e  

person:  l o c a l  p o l i c e  o r  t r a f f i c  a u t h o r i t y  ( p u b l i c  s t r e e t s ) ,  

p l a n t  manager ( p l a n t  s i tes)  o r  c e n t e r  manager (shopping c e n t e r ) .  

The c e n t e r  manager may u s u a l l y  be reached by c o n t a c t i n g  one of  

t h e  s t o r e s  i n  t h e  c e n t e r  and determining h i s  name and address .  

I n  approaching t h e  proper  a u t h o r i t y ,  t h e  surveyor should i d e n t i f y  

h imsel f  and g i v e  a  b r i e f  e x p l a n a t i o n  of t h e  purposes of t h e  

survey.  I n  a l l  c a s e s  i t  should be s t r e s s e d  t h a t  t h e  o p e r a t i o n  

w i l l  i nvo lve  no o b s t r u c t i o n  of t h e  flow of  t r a f f i c  and, i n  t h e  



c a s e  of p r i v a t e  p r o p e r t y ,  w i l l  n o t  invo lve  any p o l i c e  a c t i o n .  

I n  t h e  c a s e  of  p u b l i c  s t r e e t s ,  one should o b t a i n  promise of 

non- in te r fe rence  w i t h  t h e  survey by p o l i c e  i n  o r d e r  n o t  t o  b i a s  

t h e  r e s u l t s ;  i f  t h e  p o l i c e  a r e  p r e s e n t  and/or i s s u i n g  t i c k e t s  

f o r  observed d e f e c t s  t h i s  w i l l  b i a s  t h e  sample through a  "check- 

l a n e  avoidance" e f f e c t  and a l s o  would tend t o  pose p u b l i c  

r e l a t i o n s  problems. I n  a l l  c a s e s  r e q u e s t  t h e  a u t h o r i t i e s  n o t  t o  

g i v e  t h e  survey a n  advance o r  a f t e r  t h e  f a c t  p u b l i c i t y .  I n  t h e  

u n l i k e l y  even t  t h a t  t h e  r e s p o n s i b l e  person appears  r e l u c t a n t  t o  

coopera te ,  o f f e r  t o  provide  him w i t h  a  t r a f f i c  coun t  and r e s u l t s  

of t h e  survey f o r  h i s  l o c a t i o n ;  i f  he s o  d e s i r e s ,  promise t h a t  

t h e  s p e c i f i c  l o c a t i o n  w i l l  n o t  be revea led .  I f  he s t i l l  appears  

r e l u c t a n t  one may use  h i s  judgment e i t h e r  t o  select  an  a l t e r n a t i v e  

s i t e  o r  t o  a t t e m p t  t o  persuade f u r t h e r  t h e  r e s p o n s i b l e  i n d i v i d u a l .  

3.  FORMS. The surveyor  w i l l  be  provided w i t h  two forms; a  c a r  

popu la t ion  survey form and a  d e f e c t  survey form. He w i l l  r e -  

c e i v e  one copy of t h e  popu la t ion  form f o r  each survey s i t e  and 

a  pad of d e f e c t  survey forms f o r  t h e  surveys .  The forms a r e  

f a i r l y  s imple  and t h e  surveyor  should n o t  have d i f f i c u l t y  i n  

fo l lowing them. An e x p l a n a t i o n  of a b b r e v i a t i o n s  fo l lows  and 

i n s t r u c t i o n s  on e n t e r i n g  d a t a  a r e  g iven i n  s e c t i o n s  5 and 6 .  

A l l  l o c a t i o n a l  d a t a  should be  f i l l e d  o u t  on bo th  forms. I f  

t a k i n g  more than  one survey each page of t h e  d e f e c t  form should 

have a p p r o p r i a t e  i d e n t i f i c a t i o n  in fo rmat ion  and t h e  f i r s t  page 

should have complete in fo rmat ion .  The "Area" d e s i g n a t i o n  of t h e  

d e f e c t  form r e f e r s  t o  t h e  type  surroundings  i n  which t h e  survey 

was conducted such a s  "commercial" "shopping c e n t e r "  " i n d u s t r i a l "  

" r e s i d e n t i a l . "  " I n t e r s e c t i o n "  should  g i v e  a  complete c h a r a c t e r -  

i z a t i o n  of t h e  i n t e r s e c t i o n  used,  i . e .  "Western e x i t ,  s i n g l e ,  

r igh t - tu rn -on ly  e x i t  l a n e  i n t o  four - l ane  d iv ided  highway." I n  

t h e  d e f e c t  column t h e  a b b r e v i a t i o n  " o t "  means u n l i t  bu lb  which 

should be i l l u m i n a t e d ,  "brk" means a  broken, s h a t t e r e d ,  o r  miss- 

i n g  l i g h t  component, "muf f l e r "  means e i t h e r  a  no i sy  muf f l e r  o r  

obvious exhaust  system d e f e c t  such a s  fumes escaping from beneath 

t h e  passenger compartment, "wir ing"  r e f e r s  t o  o t h e r  obvious 



f a u l t s  of t h e  l i g h t i n g  system which appear a t t r i b u t a b l e  t o  

wi r ing  d e f e c t s  such a s  back-up l i g h t s  on when d r i v i n g  forward, 

s h o r t i n g  f l i c k e r i n g  l i g h t s ,  parking l i g h t s  burning whi le  head- 

l i g h t s  a r e  on, etc. "Glass" r e f e r s  t o  any broken, s p i d e r -  

webbed, o r  g r o s s l y  obscured f r o n t ,  s i d e ,  o r  back g l a s s .  

4 .  EQUIPMENT. The equipment t o  be  used w i l l  be demonstrated 

by an  experienced u s e r  t o  new personnel .  The equipment w i l l  

i nc lude  f o r  a  single-man survey an adequate supply of forms, a  

copy of  t h e s e  procedures,  a  c l i p  board, a  f l a s h l i g h t ,  t h e  t r a f f i c  

counter ,  and i f  cond i t ions  war ran t  a  vo ice  r e c o r d e r .  For t h e  

two-man crew, t h e  b a s i c  equipment w i l l  remain t h e  same except  a  

hand counter  may be  s u b s t i t u t e d  f o r  t h e  t r a f f i c  coun te r .  A l l  

equipment w i l l  be placed i n  a  c a r r y i n g  case  i n  k i t  form. 

5. POPULATION SURVEY. The f i r s t  survey t o  be conducted is  t h a t  

of t h e  a u t o  popu la t ion  from which t h e  d e f e c t  s tudy w i l l  be 

approximately drawn, The a u t o  popu la t ion  survey d a t a  s h e e t  con- 

t a i n s  a  ma t r ix  of  common a u t o  makes and y e a r s .  For domestic 

manufacturers ,  most major makes a r e  l i s t e d .  I f  a  p a r t i c u l a r  

sub-make i s  n o t  l i s t e d ,  e .g .  Chevelle ,  it should be l i s t e d  under 

t h e  a p p r o p r i a t e  major make, Chevrolet .  I f  one cannot  f i n d  an  

a p p r o p r i a t e  ca tegory  f o r  a  given domestic make i . e .  Henry J ,  o r  

A l l s t a t e ,  p l a c e  a  t a l l y  i n  t h e  S p e c i a l  Vehicles  ca tegory  and 

c i r c l e  it.  For ou t -o f - s t a t e  c a r s  e n t e r  a  t a l l y  i n  t h e  column 

marked "ou t"  b u t  n o t  under t h e  yea r  column. A l l  f o r e i g n  c a r s ,  

t r u c k s ,  and s p e c i a l  v e h i c l e s  should be l i s t e d  i n  t h e  a p p r o p r i a t e  

row, b u t  t h e  model year  should be d i s regarded ;  simply e n t e r  a 

t a l l y  f o r  each of such i tems s t a r t i n g  i n  t h e  '67 column. I f  

t h e r e  a r e  any q u e s t i o n s  of c l a s s i f i c a t i o n  i n d i c a t e  a  d e s c r i p t i o n  

of t h e  c a r  on t h e  r e v e r s e  of t h e  form and c a l l  it t o  t h e  

a t t e n t i o n  of  t h e  survey d i r e c t o r .  I n  parking l o t s ,  sample t h e  

f i r s t  f i v e  c a r s  on each s i d e  of  each a i s l e  i n  t h e  proximity of 

t h e  e x i t  from which one w i l l  be conducting t h e  d e f e c t  survey.  

I f  parking c o n f i g u r a t i o n s  do n o t  a l low t h i s  e x a c t  p a t t e r n  an 

a l t e r n a t i v e  survey p a t t e r n  may be devised .  I n  any c a s e  a t  l e a s t  



1 0 0  c a r s  should be  inc luded i n  t h e  p o p u l a t i o n  survey.  I n  s treet  

l o c a t i o n s ,  t h e  surveyor  should b e f o r e  beginning t h e  d e f e c t  survey 

sample t h e  c a r s  p a s s i n g  on t h e  b a s i s  of 1 of 3 o r  1 of  5 t o  g e t  

an adequate  measure of  t h e  c a r  popu la t ion .  For shopping c e n t e r  

c a r  popu la t ion  survey one might  a l t e r n a t i v e l y  sample t h e  c a r s  

e n t e r i n g  t h e  pa rk ing  l o t  on t h e  same b a s i s  a s  t h e  street popu- 

l a t i o n  sample. 

6 .  DEFECT SURVEY. Once it has  become s u f f i c i e n t l y  d a r k  f o r  

most v e h i c l e s  t o  be  d i s p l a y i n g  t h e i r  h e a d l i g h t s ,  t h e  surveyor  

should  begin  t h e  d e f e c t  count .  I n  any c a s e  of  a  single-man survey 

o r  a  two-man survey us ing  t h e  t r a f f i c  c o u n t e r s ,  t h e  c o u n t e r  should 

be s e t  up i n  t h e  fo l lowing  manner: t h e  l i g h t  s o u r c e  should  b e  

p laced  on t h e  l e f t  hand s i d e  o f  t h e  t r a f f i c  l a n e  aimed a t  t h e  

photo c e l l  coun te r  mechanism. The l i g h t  s o u r c e  should  b e  p laced  

on t h e  l a n e  d i v i d e r .  I f  no l a n e  d i v i d e r  e x i s t s ,  t h e  surveyor  

should  o b t a i n  a  c o n s t r u c t i o n  type  f l a s h e r  baracade  t o  p r o t e c t  t h e  

l i g h t  source ,  b u t  should  p r i m a r i l y  seek  a l a n e  provided w i t h  a  

l a n e  d i v i d e r .  The photo c e l l - c o u n t e r  u n i t  should  be  p laced  on 

t h e  curb  s i d e  and,  i f  p o s s i b l e ,  approximately 10 f e e t  from t h e  

curb .  The e n t i r e  u n i t  shou ld  be  p laced  s u f f i c i e n t l y  f a r  away 

from t h e  i n t e r s e c t i o n  t o  p r e v e n t  i t s  be ing  t r i g g e r e d  by l i g h t s  of 

t u r n i n g  and i n t e r s e c t i n g  c a r s .  The coun te r  should  b e  a d j u s t e d  s o  

t h a t  i t  i s  aimed a t  door p a n e l  h e i g h t .  A good r u l e  o f  thumb i s  

a knee h e i g h t  above t h e  roadway. Surveying should  beg in  imme- 

d i a t e l y  a f t e r  t h e  coun t ing  mechanism has  been a c t i v a t e d .  The 

surveyor  should  p o s i t i o n  h imsel f  from 25 t o  40 f e e t  away from 

t h e  s topp ing  p o i n t  of  t h e  i n t e r s e c t i o n  and f a r  enough from t h e  

curb  t o  be  inconspicuous  y e t  s t i l l  have a f u l l  view of t h e  

approach of t h e  i n t e r s e c t i o n .  For un i fo rmi ty  s e v e r a l  r u l e s  should  

b e  fol lowed.  A l l  o u t - o f - s t a t e  c a r s  should  be counted ,  b u t  no 

e n t r y  should  be  made f o r  them excep t  a  marginal  n o t a t i o n  t o  t a l l y  

t h e i r  t o t a l  number t o  c o r r e c t  t h e  count .  When motor c y c l e s  
approach t h e  c o u n t e r ,  t h e  su rveyor  should  n o t e  t h e  number of counts  

which t h e  motor c y c l e  makes s i n c e  motor c y c l e s  a r e  n o t  t o  be  i n -  

cluded i n  t h e  survey,  and they  may r e g i s t e r  m u l t i p l e  coun t s  on 



t he  t r a f f i c  counter .  Note t he  make and year of t h e  de fec t ive  

veh ic les  t o  the  b e s t  of your a b i l i t y .  Do not concern yoursel f  

with t he  d r i v e r  age and sex c h a r a c t e r i s t i c s .  I f  anything i s  

wrong with  any item i n  any s e t  of l i g h t s  mark it  a s  a s i n g l e  

de fec t .  Example: four  head l igh t  c a r  wi th  both l e f t  head l igh ts  

burning and both r i g h t  head l igh ts  o u t  would count a s  a s i n g l e  

de fec t  o r  a c a r  wi th  t h r e e  t a i l  l i g h t s  on each s i d e  wi th  one of 

t he  l e f t  t a i l  l i g h t s  ou t  would be a s i n g l e  de fec t .  I f  t h e  c a r  

has no t  y e t  turned on i t s  headl igh ts ,  t he  b e n e f i t  of t he  doubt 

should be given and one should check f o r  brake l i g h t  d e f e c t s  only .  

I f  both t a i l  o r  both brake l i g h t s  a r e  o u t  t he  appropr ia te  row f o r  

t h i s  condi t ion  should be checked r a t h e r  than ind ica t ing  i n  the  

s epa ra t e  rows f o r  each s i d e .  If a combination brake and t a i l  

l i g h t  i s  broken e n t e r  i n  t h e  appropr ia te  broken t a i l  l i g h t  row. 

I f  both t he  brake and t a i l  l i g h t  p a r t s  of a combination f a i l  t o  

l i g h t  i n d i c a t e  each de fec t  i n  t he  appropr ia te  row. I f  d e f e c t s  

a r e  noted f o r  a c a r  and then it i s  observed t o  be an out-of-s ta te  

c a r  p lace  a l a r g e  X mark i n  t he  "ou t s t a t e "  row, and a l s o  include 

t h e  c a r  i n  t h e  ou t -of - s ta te  t a l l y  f o r  counter  co r r ec t ion .  A l l  

of t he  foregoing i n s t r u c t i o n s  on da t a  gather ing apply t o  a l l  

techniques used, form, voice  recorder ,  single-man and two-man 

crews. I n  t h e  case  of two-man crews without t he  t r a f f i c  counter  

one man should record de fec t s  and the  o the r  should count c a r s  

wi th  a hand counte r ,  The voice  recorder  should be used a s  a 

supplementary device when t r a f f i c  flow i s  heavy. The surveyor 

should have a form i n  s i g h t  t o  follow the  general  format. I t  i s  

suggested t h a t  a s  many c a r s  a s  poss ib le  be recorded on t h e  form. 

However, when it is  necessary t o  use t he  voice  recorder  a l l  

e n t r i e s  f o r  t h e  per iod during which it i s  used should be wi th  it. 

Care should be taken t o  avoid double counting and over one period 

of time one should not  t r y  t o  mix recording medias. Do not  t r y  

t o  keep a continuous w r i t t e n  record using the  recorder  a s  a ca tch  

up device.  Af te r  t he  survey period i s  over ,  t h e  surveyor should 

note on the  f i r s t  page the  t o t a l  number of c a r s  counted and the  

number of ou t -of - s ta te  and o ther  skipped veh ic l e s ,  e.g .  motor 

cyc les .  The t r a f f i c  counter  should be disassembled and re turned 

t o  t he  case .  
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7 .  GENERAL. I t  i s  advised  t h a t  t h e  surveyor wear c a s u a l  c l o t h e s  

t o  avoid an  o f f i c i a l  appearance which might produce a "check- 

l a n e  avoidance" e f f e c t .  He should have h i s  obse rva t ion  p o i n t  i n  

a w e l l  l i g h t e d  a r e a .  I f  c a r  occupants  a sk  him what he is  doing 

r e p l y  "Highway S a f e t y  Survey." I f  passers-by make i n q u i r i e s  and 

a r e  n o t  s a t i s f i e d  wi th  t h e  answer g iven t o  c a r  occupants  w a i t  

u n t i l  a l u l l  and g i v e  them a n  o u t l i n e  o f  t h e  p r o j e c t  a s  s t a t e d  

i n  t h e  o b j e c t i v e s  of  t h e  survey.  Do n o t  engage i n  p r o t r a c t e d  

conversa t ions  and do n o t  d e b a t e  r e l a t i v e  merits of v a r i o u s  

s a f e t y  programs. If they  a r e  s t i l l  c u r i o u s  g i v e  them a c a r d  and 

ask  them t o  write. I f  c o n d i t i o n s  become unsa fe  a t  t h e  obser-  

v a t i o n  p o i n t  ( thunderstorm, h o s t i l e  d r i v e r  response ,  at tempted 

t h e f t ,  e t c . )  do n o t  h e s i t a t e  t o  make a s t r a t e g i c  withdraw1 

l e a v i n g  equipment if necessary  s i n c e  t h e  s u r v e y o r ' s  pe r sona l  

well be ing and s a f e t y  and t h e  need of avoidnng i n c i d e n t s  exceeds 

t h e  v a l u e  of equipment and any d a t a  which might have been 

c o l l e c t e d .  

If one i s  surveying t h e  same shopping c e n t e r  more t h a n  one 

n i g h t  i n  a row one should d i s c o n t i n u e  t h e  survey a t  s t o r e  c l o s i n g  

t ime on t h e  second and subsequent  n i g h t s  s i n c e  i n c l u s i o n  of c a r s  

a f t e r  t h a t  t i m e  on t h e  l a t e r  n i g h t s  w i l l  b i a s  t h e  sample by 

count ing  employees' c a r s  more than  once. 



APPENDIX B 

SAMPLE QUESTIONNAIRE OF VEHICLE OWNERS FOR VEHICLE REGULATION 

I n s t r u c t i o n s  t o  Respondents :  

T h i s  s u r v e y  is b e i n g  conducted i n  your  c i t y  i n  an a t t e m p t  t o  
l e a r n  more abou t  how peop le  f e e l  about  highway s a f e t y .  We a s k  
t h a t  you comple te  i t  f u l l y  and t h o u g h t f u l l y .  I f  you f e e l  u n c e r t a i n  
about  t h e  answer t o  some q u e s t i o n ,  g i v e  t h e  answer t h a t  you f e e l  
b e s t  r e p r e s e n t s  your  i d e a s .  A l l  answers  w i l l  be  k e p t  c o n f i d e n t i a l .  

Name : Age : 

Adress  : Sex : 

Occupat ion :  ( C l e r k ,  t e a c h e r ,  e t c . )  

Educa t ion :  (High s c h o o l ,  c o l l e g e ,  e t c . )  

We want t o  know someth ing  about  your  d r i v i n g  h a b i t s  and about  t h e  
v e h i c l e s  which a r e  used by your  household on a  r e g u l a r  b a s i s .  P l e a s e  
list t h e  i n f o r m a t i o n  on e v e r y  v e h i c l e  t h a t  you o r  members of  your  
f a m i l y  l i v i n g  w i t h  you h e r e  own, l e a s e ,  o r  have p r i n c i p a l  c o n t r o l  o f .  
L i s t  t h e  c a r  which you most o f t e n  d r i v e  f i r s t .  

Make Model Type Year Owner- C u r r e n t  
s h i p  Mileage 

L i s t  a d d i t i o n a l  c a r s  on t h e  back of t h i s  form. 

We want t o  know someth ing  about  how o f t e n  you m a i n t a i n  t h e  v e h i c l e  
which you l i s t e d  f i r s t .  C i r c l e  t h e  c o r r e c t  answer.  

Who t a k e s  r e s p o n s i b i l i t y  f o r  s e r v i c i n g  t h i s  v e h i c l e  on a  r e g u l a r  
b a s i s ?  Who, i n  o t h e r  words,  d e c i d e s  where,  when, and how much 
s e r v i c e  is performed? 

1. You 
2 .  Another f a m i l y  member 
3 .  L e a s i n g  company ( f o r  l e a s e d  c a r )  
4 .  Employer ( f o r  company c a r )  



When was t h e  l a s t  time you had t h i s  c a r  r e p a i r e d ?  

1. T h i s  week 
2 ,  Sometime i n  t h e  p a s t  month 
3 .  Sometime i n  t h e  p a s t  s i x  months 
4 .  Sometime i n  t h e  p a s t  y e a r  
5 .  Sometime b e f o r e  t h e  p a s t  y e a r  
6 .  No o p i n i o n  

When was t h e  l a s t  time you had t h i s  c a r  r e g u l a r l y  s e r v i c e d  and 
checked? Tha t  is when d i d  you l a s t  have an o i l  change ,  l u b r i -  
c a t i o n ,  tune-up,  e t c , ?  

1. T h i s  week 
2 .  Sometime i n  t h e  p a s t  month 
3 .  Sometime i n  t h e  p a s t  s i x  months 
4 .  Sometime i n  t h e  p a s t  y e a r  
5. Sometime b e f o r e  t h e  p a s t  y e a r  
6 .  No o p i n i o n  

P l e a s e  i n d i c a t e  which of t h e  f o l l o w i n g  items were r e p a i r e d  t h e  l a s t  
time t h a t  t h e  c a r  was r e p a i r e d .  I f  more t h a n  one  item was r e p a i r e d ,  
c i r c l e  a l l  items t h a t  a p p l y .  

Brakes  
S t e e r i n g  
T i r e s  
L i g h t s  
M u f f l e r  
Shocks o r  s p r i n g s  
Engine 
Transmis s ion  
O t h e r  
No o p i n i o n  

How o f t e n  do  you t h i n k  t h a t  your  c a r  s h o u l d  b e  checked  and s e r v i c e d ?  

1. Once a  month 
2 .  Once e v e r y  t h r e e  months 
3 .  Once e v e r y  s i x  months 
4 .  Once a  y e a r  
5 .  When needed 
6 .  No o p i n i o n  



How o f t e n  do you have your c a r  s e r v i c e d  and checked? 

1. Once a month 
2 .  Once every  ti-tree months 
3 .  Once every  >-.; : months 
4 .  Once a yea r  
5. When needed 
6 .  No opinion 

P l e a s e  i n d i c a t e  what is your b e s t  opin ion about  t h e  c o n d i t i o n  of 
t h e  fo l lowing  items on your c a r .  Check f o r  each i tem t h e  column 
which is your b e l i e f .  

Very Don't 
Item E x c e l l e n t  Good F a i r  Poor Bad Know 

Brakes 

T i r e s  

S t e e r i n g  

Shocks and 
Spr ings  

L i g h t s  

Wipers and 
Washers 

Muf f le r  and 
Exhaust 

Engine 

Transmission - - - - - - 
Body - - - - - -  
Many people  work on t h e i r  own c a r s  t o  make r e p a i r s .  Would you s a y  
t h a t  you u s u a l l y  

1. Never make r e p a i r s ?  
2 .  Make minor r e p a i r s ?  
3 .  Make both minor and major r e p a i r s  excep t  f o r  some 

s p e c i a l  i t ems  l i k e  t r ansmiss ion  o r  body work? 
4 .  Make a l l  r e p a i r s ?  
5 .  No opinion 



Have you e v e r  had t r a i n i n g  o r  exper ience  a s  an automobile  mechanic? 

1. Nei the r  t r a i n i n g  nor  exper ience  
2 .  T r a i n i n g  on ly  
3 .  Experience on ly  
4 .  Both t r a i n i n g  and exper ience  

Do you p r e s e n t l y  work a s  an automobile  mechanic o r  o t h e r  automobile  
s e r v i c e  personnel?  

1. Yes 
2 .  No 

Do you work on your c a r  a s  a  hobby? 

1. Yes 
2 .  No 

We would l i k e  t o  know your op in ions  about  s e v e r a l  t h i n g s  connected 
w i t h  c a r s .  We have l i s t e d  a  number of s t a t e m e n t s ,  and we want t o  
know how much you a g r e e  wi th  them. P l e a s e  check t h e  a p p r o p r i a t e  
column by t h e  s t a t e m e n t .  

S t r o n g l y  Neu- D i s -  S t rong ly  
Agree Agree t r a l  a g r e e  Disagree  

Most people  I know t a k e  
ve ry  good c a r e  of the i r  
c a r s .  - - - - 
Cars i n  bad c o n d i t i o n  
cause  a  l o t  of a c c i d e n t s .  - - - - 
When I d r i v e ,  I worry a  
l o t  about a c c i d e n t s .  - - - - 
I l i k e  bumper s t i c k e r s ,  
they  l e t  people  know 
where you s t a n d .  - - - - 
My c a r  is i n  p r e t t y  
good c o n d i t i o n .  - - - - 
You can g e t  by wi th  s l i c k  
t i r e s ,  i f  you s t a y  o f f  
t h e  expressways - - - - 
Most people I know check 
t h e i r  c a r s  r e g u l a r l y  f o r  
mechanical d e f e c t s .  - - - - 



S t r o n g l y  Neu- D i s -  S t rong ly  
Agree Agree t r a l  a g r e e  Disagree  

No m a t t e r  what you do,  
sooner  o r  l a t e r  y o u ' l l  have 
an a c c i d e n t .  - - - - - 
Most a c c i d e n t s  a r e  caused 
by c a r e l e s s  d r i v e r s .  - - - - - 
What they r e a l l y  need t o  
do t o  s t o p  a c c i d e n t s  is t o  
get j u n k e r s  o f f  t h e  road.  - - - - - 
I check my brake  l i g h t s  
eve ry  two weeks. - - - - - 
The p o l i c e  around h e r e  a r e  
r e a l l y  tough on bad c a r s .  - - - - - 
Most of t h e  t ime you can 
l e t  t h i n g s  go on a c a r  
wi thout  any danger .  - - - - - 
When something is wrong w i t h  
their  c a r ,  most people  I 
know a d j u s t  t h e i r  d r i v i n g  
t o  t a k e  account  of i t .  - - - - - 
I n  g e n e r a l ,  t h e  garage  
where I go does  a  good job .  - - - - - 
Speed k i l l s .  

The fo l lowing  s e t  of q u e s t i o n s  lists some common problems t h a t  most 
automobile  owners have exper ienced from time t o  time. We would l i k e  
t o  know what you t h i n k  h a s  caused t h e s e  problems. 

S t e e r i n g  wheel v i b r a t e s  o r  shimmies  a t  h igh  speeds .  

1. S o f t  r e a r  t i r e s  
2 .  Loose c l u t c h  p l a t e  
3 .  Misaligned wheels 
4.  Broken u n i v e r s a l  j o i n t  
5. No op in ion  

Car c o n t i n u e s  t o  bounce around a f t e r  h i t t i n g  a  d i p .  

1. Uneven load d i s t r i b u t i o n  
2 .  Unbalanced wheels 
3 .  Engine o u t  of tune  
4 .  Worn shock a b s o r b e r s  
5 .  No op in ion  



Turn s i g n a l  i n d i c a t o r  burns s t c a d i l y  r a t h e r  than f l a s h i n g .  

1. Broken u n i v e r s a l  j o i n t  
2 .  Blown e l e c t r i c a l  f u s e  
3 .  Burned ou t  brake  l i g h t  
4 .  Loose d i s t r i b u t o r  cap  
5. No op in ion  

Car  p u l l s  t o  one s i d e  when s t o p p i n g .  

1. Worn o r  d i r t y  brake  shoes  
2 .  O v e r i n f l a t e d  t i r e s  
3 .  Loose k ing p i n  
4 .  Worn shock a b s o r b e r s  
5. No op in ion  

T i r e s  wear o u t  more a t  t h e  s i d e s  than  i n  t h e  c e n t e r .  

1. Misal igned frame 
2 .  Under i n f l a t e d  t i r e s  
3 .  Over i n f l a t e d  t i r e s  
4 .  Unbalanced wheels 
5 .  No opinion 

Brakes have t o  be pumped t o  make car  s t o p .  

1. Broken u n i v e r s a l  j o i n t  
2 .  P o s s i b l y  two o r  more f l a t  t i r e s  
3 .  Ruptured brake  l i n e s  
4 .  Not enough b rake  f l u i d  
5 .  No op in ion  

L i g h t s  f l i c k e r  a t  n i g h t .  

1. F a u l t y  dimmer s w i t c h  
2 ,  Loose f a n  b e l t  
3 .  F a u l t y  v o l t a g e  r e g u l a t o r  
4 .  Blown f u s e  
5 .  No op in ion  

One f r o n t  wheel appears  t o  wobble. 

1. D e f e c t i v e  b a l l  j o i n t s  
2 .  Unbalanced t i r e s  
3 .  Loose p in ion  arm 
4 .  Broken u n i v e r s a l  j o i n t  
5. No opinion 



Car won't move even though engine  is running and c a r  is  i n  g e a r ,  

1. Loose p in ion  arm 
2 .  Broken u n i v e r s a l  j o i n t  
3 .  O v e r i n f l a t e d  t i r e s  
4 .  Loose fan  b e l t  
5. No opinion 

Loud buzzing sound is heard when door is opened. 

1. Turn s i g n a l s  l e f t  on 
2 .  Blown f u s e  
3 .  Loose f a n  b e l t  
4 .  Keys l e f t  i n  i g n i t i o n  

T i r e s  have a  z ig-zag p a t t e r n  of t r e a d  wear. 

1. Blown f u s e  
2 .  Broken u n i v e r s a l  j o i n t  
3 .  Loose i d l e r  arms 
4 .  Over i n f l a t e d  tires 
5. No opinion 

Both t a i l l i g h t s  o r  both  h e a d l i g h t s  go o u t  a t  once ,  

1. Dead b a t t e r y  
2 .  F a u l t y  v o l t a g e  r e g u l a t o r  
3 .  Blown f u s e  
4 .  Loose b a l l  j o i n t s  
5. No opinion 

I n d i c a t e  whether you t h i n k  t h e  fo l lowing  s t a t e m e n t s  a r e  t r u e  o r  f a l s e .  
I f  you t h i n k  a  q u e s t i o n  is mostly t r u e  o r  most ly f a l s e  g i v e  t h e  
answer which you t h i n k  is  more c o r r e c t ,  

A loud m u f f l e r  is a  s a f e t y  hazard 

L e t t i n g  t h e  a i r  o u t  of t i r e s  g i v e s  you 
more t r a c t i o n  

S o f t  tires run c o o l e r  

Rear brakes  wear o u t  sooner s i n c e  they 
must p u l l  t h e  c a r  t o  a  s t o p  

Unbalanced t i r e s  cause  a  thumping sound 

S t r e a k i n g  windshie ld  wipers  a r e  caused by 
i n c o r r e c t  arm t e n s i o n  
A s l i g h t  rainbow d i s c o l o r a t i o n  a t  t h e  edge 
of windsh ie lds  is normal and can be ignored 

True F a l s e  

- - 



True F a l s e  

You can t e l l  i f  your h e a d l i g h t s  a r e  
misaimed by looking a t  t h e  bulb 

The s t e e r i n g  wheel should  t u r n  a couple  
of inches  wi thout  moving t h e  t i r e s  when 
t h e  c a r  is  stopped and t h e  engine  i s  o f f  

The fo l lowing  q u e s t i o n s  d e a l  wi th  t h e  motor v e h i c l e  i n s p e c t i o n  system 
t h a t  is  ( w i l l  be)  o p e r a t i n g  i n  your a r e a .  Some of t h e  q u e s t i o n s  d e a l  
w i t h  f a c t u a l  knowledge about  t h e  system and some wi th  your opin ion 
of t h e  system. I n  each c a s e  g i v e  your b e s t  judgment of t h e  c o r r e c t  
answer o r  t h e  one t h a t  most f i t s  your f e e l i n g s .  

I f i r s t  l e a r n e d  of t h e  system from 

1. Newspapers 
2 .  Radio o r  TV 
3 .  Fr iends  
4 .  S e r v i c e  s t a t i o n  o r  garage  
5 .  P o l i c e  
6 .  Motor v e h i c l e  department 
7 .  This  i n t e r v i e w  
8 .  No opinion 

I f i r s t  l e a r n e d  of t h e  system d u r i n g  

1. Today 
2 .  T h i s  week 
3 .  This  month 
4 .  This  yea r  
5. Sometime e l s e  
6 .  No opinion 

To have my c a r  i n s p e c t e d ,  I must 

1. Do i t  myself 
2 .  Take i t  t o  an a u t h o r i z e d  garage  o r  s e r v i c e  s t a t i o n  
3 .  Take i t  t o  a  government i n s p e c t i o n  s t a t i o n  
4 .  Allow t h e  p o l i c e  t o  check i t  a t  any t ime 
5.  Both - and - of t h e  above 
6 .  No opinion 

I must have my c a r  i n s p e c t e d  

1. Once every  3 months 
2 .  Once every  6 months 
3 .  Once every yea r  
4 .  When reques ted  by p o l i c e  
5. A t  l e a s t  once a  yea r  bu t  more o f t e n  i f  r e q u i r e d  t o  

do s o  because of minor problems 
6 .  Both - and - of t h e  above 
7 .  No opinion 



A f a i r  cha rge  f o r  t h e  i n s p e c t i o n  is 

1. Nothing 
2 .  Less  than  $1.00 
3 .  Between $1.00 and $5.00 
4 .  Between $5.00 and $10.00 
5. More than  $10.00 
6.  No op in ion  

I t h i n k  t h a t  peop le  making i n s p e c t i o n s  a r e  

1. F a i r  and c o r r e c t  i n  t h e i r  d e c i s i o n s  
2.  Try ing  t o  do a  good j o b ,  bu t  miss ing  a  l o t  
3 .  Out t o  t a k e  advantage of people  
4 .  No op in ion  

The system t h a t  I would l i k e  b e s t  would be 

1. No i n s p e c t i o n  
2 .  S e l f - i n s p e c t i o n  
3 .  A system run by s e r v i c e  s t a t i o n s  and ga rages  under 

s t a t e  s u p e r v i s i o n  
4 .  I n s p e c t i o n  a t  a  government s t a t i o n  
5 .  No op in ion  

I t h i n k  t h a t  c a r s  shou ld  b e  checked by i n s p e c t i o n  

1. Once every  two y e a r s  
2 .  Once every  yea r  
3 .  Once every  s i x  months 
4 .  Once every  t h r e e  months 
5 .  No i n s p e c t i o n  
6 .  No op in ion  

Most of my f r i e n d s  t h i n k  t h a t  t h e  system is 

1. A r e a l  burden 
2 .  Some b o t h e r  
3 .  No inconvenience 
4 .  Of some s e r v i c e  
5. Best t h i n g  they could  do t o  s t o p  a c c i d e n t s  

I t h i n k  t h a t  t h e  system w i l l  do a  l o t  t o  s a v e  l i v e s  

1. S t r o n g l y  a g r e e  
2 .  Agree 
3 .  Neut ra l  
4 .  Disagree  
5 .  S t rong ly  d i s a g r e e  



Most of my friends have had trouble getting their cars through 
inspection 

1. Strongly agree 
2. Agree 
3. Neutral 
4. Disagree 
5. Strongly disagree 

The system is just a way of the garages getting more money out of 
poor people 

1. Strongly agree 
2. Agree 
3. Neutral 
4. Disagree 
5 .  Strongly disagree 

A lot of people around here try to beat the system 

1. Strongly agree 
2. Agree 
3. Neutral 
4. Disagree 
5. Stmngly disagree 



APPENDIX C 

DETERMINATION OF NUMBER OF CASES 

As a first approximation the serious emergency cases can be 

treated as a binomially distributed random variable--those in 

which errors occurred and those in which errors did not occur. 

If we knew the probability (p) of an attendant error, it would 

then be possible to define (mathematically) the probability 

function of any sample we might take. In order to gain some in- 

sight we have considered the effect on the sample distribution 

for populations having a p in the range 0.40 to 0.60, It is well 

known (Hogg & Craig*) that the sample drawn from a binomially 

distributed population (N@p) can be approximated by a normally 

distributed random variable, for large N. The mean is the pro- 

portion of the sample having the characteristic of interest (e.g., 

error in diagnosis or treatment). When this approximation holds 

it is possible to establish a confidence interval about the 

difference between two sample proportions such that the probability 

of the true difference lying within the interval is known. This 

confidence interval can be found from the following relationship: 

1 

@*(I - P * )  
C.I. = bl-f3,+Za t 

N2 
(1) 

8R.V. Hogg and A.T. Craig, Introduction to Mathematical Statistics, 

3rd Edition, 1970, The MacMillan Co., Toronto, p. 201. 



31 - Observed proportion in the sample from population 1 
(before the program). 

3, - Observed proportion in the sample from population 2 
(after the program). 

N1 - Sample size for population 1. 
N2 - Sample size for population 2. 
Z - Normalized deviation for a 1 - a confidence interval, 

a 

If the assumption is made that both samples contain an equal 

number of observations, a Minimum Significant Difference (M.S.D.) 

can be obtained from the following relationship 

Ap - Minimum Significant Difference (M.S.D.) 

By appropriate algebraic manipulations and the application of 

the Quadratic formula the MSD can be obtained from 

F i g u r e  6-4 i n d i c a t e s  t h e  r e l a t i o n s h i p  be tween  s a m p l e  s ize  and 

the MSD. This figure assumes a one-tailed significance test 

(e.g., the hypothesis that there is no change in the proportion 



of cases with errors) is tested against the hypothesis that there 

is a reduction in the proportion of cases with errors. Based 

on these assumptions, a sample size of 300 will enable us to 

detect a change if the observed occurrence of cases w i t h  

errors drops from p = 0.50 to 0.39. By the same assumptions 

a doubling of the survey from 300 to 600 observations would enable 

us to detect a change if the observed occurrence of treatment 

errors drops from p = 0.50 to 0.42. These particular values 

assume an initial p of 0.50. But as can be seen from Figure 6-4 

the relative magnitudes of the MSD given other pls will be pro- 

portional. Thus it is concluded that the potential improvement 

resulting from a doubling of the survey would not be justified. 

Thus, the survey is designed to obtain approximately 300 

observations. 






