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by Ford Motor Company 

For two d e c a d e s ,  Fora Motor Company has  conducted and sup- 

p o r t e ~  d r i v e r  behav io r  r e s e a r c h  an? has  Ceveloped d r i v e r  t r a i n i n s  

m a t e r i a l s  f o r  beginning  and exper i ence2  & r i v e r s .  E f f o z t s  t o  

q u a n t i f y  e lements  of d r i v e r  performance have l e d  t o  t h e  deveiop-  

ment of v e h i c l e - i n s t a l l e d  i n s t r u m e n t a t i o n  t o  s tudy  d r i v e r s .  

Aga ins t  t h i s  background, e a r l y  i n  1971, Ford launched a m u l t i -  

phase program des igned  t o  improve d r i v e r  l i c e n s i n g  p rocedures ,  

which appear  t o  be  a key f a c t o r  i n  r educ ing  t r a f f i c  a c c i d e n t s .  

T h i s  Dr ive r  Improvement and L icens ing  Program was conceived by 

F o r d ' s  T r a f f i c  S a f e t y  Programs Department a s  r e q u i r i n g  both  r e -  

s e a r c h  and development. 

Phase I ,  c a l l e d  t h e  Ford Employe S k i l l e d  Dr iv ing  Program 

was des igned a s  a r e s e a r c h  p r o j e c t  t o  t e s t  f o u r  b a s i c  hypo theses ,  

u s i n g  cor?,pany employes a s  p a r t i c i p a n t s .  

The performance of exper ienced  d r i v e r s  can b e  inproved 
through t r a i n i n g  and p r a c t i c e .  

Dr ive r  performance can  be  measured. 

14easurable irnprovement can b e  accomplished q u i c k l y  and 
economica l ly .  

Improved d r i v e r  performance w i l l  r educe  a c c i d e n t  p r o b a b i l -  
i t y .  

L a t e r  phases  w i l l  t e s t  t h e s e  hypotheses  i n  t h e  f i e i c ,  u s i n g  

bo th  f l e e t  d r i v e r s  and p a r t i c i p a n t s  from t h e  g e n e r a l  d r i v i n g  

popu la t ion .  

To g a i n  a h i g h e r  l e v e l  of o b j e c t i v i t y  and t h e  advantage of 

s p e c i a l i z e d  e x p e r t i s e  f o r  t h e  Phase I r e s e a r c h  p r o j e c t ,  t h e  

T r a f f i c  S a f e t y  Programs Department n e g o t i a t e d  s e r v i c e  c o n t r a c t s  

w i t h  t h e  Highway S a f e t y  Research I n s t i t u t e  (HSRI) a t  The Univer- 

s i t y  of Michigan and w i t h  t h e  American Academy of T r a n s p o r t a t i o n  

(AAT) of Ann Arbor ,  Michigan. 



Under i t s  c o n t r a c t  , HSRI agreed t o  perform t h e  fo l lowing:  

I .  Define t h e  exper imenta l  p lan .  

11. Coordinate wi th  and adv i se  Ford p r o j e c t  manager through- 
o u t  t h e  program. 

111. Prepare  a  p rocedura l  manual cover ing  i tems I and I1 
above. 

I V .  Receive d a t a  from t h e  Ford p r o j e c t  manager and AAT, ob- 
t a i n  d r i v e r  d a t a  from t h e  Michigan S e c r e t a r y  of S t a t e ,  
c o n s t r u c t  a  d a t a  f i l e ,  and analyze  t h e  d a t a ,  s u b j e c t i n g  
them t o  a l l  p r a c t i c a b l e  s t a t i s t i c a l  techniques .  

V. Write  a  f i n a l  r e p o r t ,  and make o r a l  p r e s e n t a t i o n s  a s  
r equ i red .  

AAT c o n t r a c t e d  t o  reduce  paper  t a p e  recorded d a t a  from vehi -  

c l e  i n s t a l l e d  d r i v e r  performance i n s t r u m e n t a t i o n  and t o  provide  

t h e  s e r v i c e s  of s i x  persons who could  be t r a i n e d  t o  s e r v e  a s  

i n s t r u c t o r s  under t h e  d i r e c t i o n  of P h i l  Gram, Ford p r o j e c t  manager. 

This  i s  t h e  f i n a l  r e p o r t  prepared  by HSRI on t h i s  d r i v e r  

r e s e a r c h  p r o j e c t .  

F l e t c h e r  N .  P l a t t  
T r a f f i c  S a f e t y  Programs Manager 



T h i s  e v a l u a t i o n  was p o s s i b l e  o n l y  through t h e  a s s i s t a n c e  of 

a  s i z a b l e  group of ~ e o p l e .  

h h i i e  a t  K S R I ,  D r .  N i l i i a m  L. Z a r l s o n ,  now A s s o c i a t e  Pro- 

f e s s o r ,  S t .  Olaf C o l l e s e ,  bl innesota ,  was j o i n t l y  r e s p o n s i b l e  w i t h  

t h e  a u t h o r  f o r  t h e  e x p e r i m e n t a l  Ces ign  and made t h e  i n i t i a l  recon-  

mendat ions f o r  a n a l y s i s  p rocedures .  James 0 ' Day, Head, Sys terns 

A n a l y s i s ,  H S R I ,  was P r o j e c t  D i r e c t o r ,  and most h e l p f u l  t h roughou t  

t h e  e v a l u a t i o n .  D r .  R ichard  Kaplan,  Research P s y c h o l o g i s t ,  ESRI , 
and D r .  Donald Smi th ,  Michigan S t a t e  U n i v e r s i t y ,  a s s i s t e d  i n  t e s t  

development.  D r .  J a i r u s  F l o r a ,  A s s i s t a n t  P r o f e s s o r  of B i o s t a t i s -  

t i c s ,  c o n s u l t e d  on s t a t i s t i c a l  t e c h n i q u e s ,  and c a r r i e d  o u t  s e v e r a l  

of  t h e  a n a l y s e s  on t h e  P e r c e p t i o n  of Hazards and Unusual Uses 

tes ts ,  a s  w e l l  a s  on t h e  fol low-up p e r i o d s  f o r  c r a s h  d a t a .  D r .  

Samuel S c h u l t z  11, A s s o c i a t e  P r o f e s s o r  of Psychology i n  Nursing 

was a l s o  a va lued  c o n s u l t a n t  on s t a t i s t i c a l  t e c h n i q u e s .  D r .  

Ar thur  C .  Wolfe, S e n i o r  Research A s s o c i a t e ,  HSRI, a d v i s e 6  on s u r -  

vey d e s i g n .  M r .  John Mahone of H S R I  b u i l t  t h e  d a t a  f i l e s  and 

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

To F l e t c h e r  N .  P l a t t ,  Manager, T r a f f i c  S a f e t y  Prosrams,  

Ford Motor Company; t o  M r .  P h i l  Gram, Manager of t h e  Prograx  

(now D r i v e r  S a f e t y  Programs Manager) and h i s  s t a f f ,  anc  t o  t h e  

i n s t r u c t o r s ,  t h e  a u t h o r  i s  e s p e c i a l l y  i n d e b t e d  f o r  t h e i r  pa in-  

s t a k i n g  r e sponses  t o  ou r  r e q u e s t s  t o  e x e c u t e  many d i f f i c u l t  p ro-  

cedures  n e c e s s a r y  t o  m a i n t a i n  t h e  i n t e g r i t y  of  t h e  e x p e r i m e n t a l  

d e s i g n .  

S e v e r a l  o t h e r  p e o p l e  a t  Ford Motor Company and t h e  American 

Road I n s u r a n c e  Company were ve ry  generous  w i t h  t h e i r  t i m e  i n  

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

These i n c l u d e d  M r .  Grant  Wood, LW. Anthony Matzdorf ,  and M r .  

Rober t  I n g e r s o l l .  
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INTRODUCTION 

U n t i l  r e c e n t l y ,  most e f f o r t s  t o  i zp rove  o r  r e t r a i n  d r i v e r s  

have concen t ra ted  upon t h o s e  i d e n t i f i e d  as  "dev ian t "  o r  "neg l i -  

g e n t . "  The r a t i o n a l e  was deveioped t h a t ,  i f  s u f f i c i e n t  a c c i -  

d e n t  invo lve6  d r i v e r s  could be r e t r a i n e Z  ( o r  prevented  from 

d r i v i n g ) ,  t h e  number of a c c i d e n t s  owing t o  human e r r o r  could 

be inarkedly reduced.  However, w h i l e  t h e  va lue  of r e h a b i l i t a t i n g  

e x c e p t i o n a l l y  "poor" d r i v e r s  i s  beyond q u e s t i o n ,  it i s  becoming 

i n c r e a s i n g l y  c l e a r  t h a t  t h i s  w i l l  have l i t t l e  impact on t h e  

o v e r a l l  t r a f f i c  a c c i d e n t  problem. I n  a  C a l i f o r n i a  s t u d y ,  

Burg (1970) sugges t s  t h a t  r enova l  of a l l  d r i v e r s  wi th  two o r  

more a c c i d e n t s  i n  a  t h r e e  yea r  p e r i o d  would e l i m i n a t e  3 . 9 %  

of t h e  d r i v e r s  and 8% of t h e  a c c i d e n t s  i n  t h e  ensuing t h r e e  

y e a r s .  

R e t r a i n i n g  programs aimed a t  t h e  v a s t  m a j o r i t y  of "unexcep- 

t i o n a l "  d r i v e r s  would t h e r e f o r e  appear  t o  be worth a t t e m p t i n g ,  

and have i n t e r e s t i n g  i m p l i c a t i o n s  f o r  improving t h e  d r i v e r  

l i c e n s i n g  p rocess .  d i s t o r i c a i l y ,  t h i s  approach has  n o t  been 

popu la r ,  however, p a r t l y  because of t h e  g r e a t e r  p o l i t i c a l  

v i a b i l i t y  of t h e  " d e v i a n t  d r i v e r "  approach,  and p a r t l y  because 

of t h e  l a c k  of in fo rmat ion  on how t o  e f f i c i e n t l y  approach 

d r i v e r  r e t r a i n i n g  on such a  l a r g e  p o t e n t i a l  s c a l e .  Although 

d r i v e r  programs f o r  company f l e e t s  y i e l d  some informat ion  on 

l a r g e  groups of d r i v e r s ,  they a r e  g e n e r a l l y  a t y p i c a l  of t h e  

g e n e r a l  popu la t ion .  These a l s o  o p e r a t e  i n  con junc t ion  w i t h  

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

which a t  b e s t  obscure  t h e  e f f e c t s  of t r a i n i n g  programs. 

Aga ins t  t h i s  s e t t i n g ,  Ford Motor Company launched i t s  

mult i -phase program of r e s e a r c h  and development i n  d r i v e r  

improvement and l i c e n s i n g .  The purpose of t h e  Phase I r e s e a r c h  

p r o j e c t  was t o  examine t h e  e f f e c t i v e n e s s  of a  s e t  of t r a i n i n g  

procedures  des igned f o r  unexcep t iona l  d r i v e r s  and,  i m p l i c i t l y ,  



t o  t e s t  t h e  f e a s i b i l i t y  of o f f e r i n g  such t r a i n i n g  a s  a  program 

f o r  t h e  employees of a  l a r g e  c o r p o r a t i o n .  Th i s  r e q u i r e d  t h a t  

c o n s i d e r a b l e  e f f o r t  h e  addressed  t o  an exper i r l en ta l  d e s i g n  

format  f o r  tirc program and t o  t h c  prohlci;~s of d r i v e r  pc r fo r~nance  

measurement. 

DESCRIPTION OF THE FORD 
EMPLOYE SKILLED D R I V I N G  PROGRAM 

EXPERIMENTAL FORMAT 

I n  developing improvement procedures  f o r  unexcep t iona l  

m o t o r i s t s ,  i t  i s  of c r i t i c a l  importance t o  d i s c o v e r  n o t  only  

whether r e t r a i n i n g  has  any e f f e c t  on d r i v i n g  b e h a v i o r ,  b u t  a l s o  

how much e f f e c t  i s  brought  about  by d i f f e r e n t  amounts of 

r e t r a i n i n g .  Rather  l a r g e  numbers of p a r t i c i p a n t s  a r e  d e s i r a b l e  

t o  i n v e s t i g a t e  s e v e r a l  i n t e n s i t i e s  of r e t r a i n i n g ;  moreover,  

they  should  be d r i v e r s  from t h e  w i d e s t  p o s s i b l e  ranges  of age 

and socio-economic background. Because of p r a c t i c a l  l i m i t a t i o n s ,  

t h e  program was conf ined t o  s a l a r i e d  employes; however, t h e  

f u l l  range  of job g rades  from j u n i o r  c l e r i c a l  s t a f f  t o  s e a i o r  

e x e c u t i v e s  was w e l l  r e p r e s e n t e d .  The program was des igned t o  

accommodate 1 ,052 employes who accepted  an i n v i t a t i o n  t o  2 a r t i c -  

i p a t e  i n  an i n n o v a t i v e  advanced d r i v i n g  program w i t h i n  t h e  

company. This  i n v i t a t i o n  was mailed t o  2,000 D e t r o i t  a r e a  

employes who were randomly s e l e c t e 6  by computer i n  roughly  

e q u a l  numbers from t h e  manager ia l  and t h e  g e n e r a l  s a l a r y  r o l l s .  

Ford has approximate ly  1 0 , 0 0 0  s a l a r i e d  employes i n  t h e  metro- 

p o l i t a n  a r e a ,  of which about  2,500 a r e  i n  t h e  manager ia l  g r a d e s .  

F igure  1 summarizes t h e  exper imenta l  des ign .  The volun- 

t e e r s  were randomly ass igned  t o  f o u r  t r e a t m e n t  groups ,  us ing  

methods which ensured  t h a t  t h e  age and s e x  d i s t r i b u t i o n s  were 

s i m i l a r  from group t o  group.  The t r e a t m e n t s  comprised t h r e e  

i n t e n s i t i e s  of t r a i n i n g  and a  c o n t r o l .  Because of t h e  amount 

of c o n t a c t  between a l l  p a r t i c i p a n t s ,  t h e  c o n t r o l  group cou ld  



FIGURE 1 The Ford Employe Skilled Driving Program 
Experimental Format 



n o t  be  i s o l a t e d  from t h e  knowledge d i s s e m i n a t e d  i n  t h e  pro-  

gram. T h i s  group  was t h e r e f o r e  g iven  a  copy of t h e  new 

e d i t i o n  of "What Every D r i v c r  Must Know," Mich iqan ' s  s t a t e  

d r i v e r  manual ( a s  were a l l  p a r t i c i p a n t s )  and a l e t t e r  e x h o r t i n g  

them t o  s t u d y  i t  and t o  t e s t  t h e n s e l v e s  u s i n g  a  s u p p l i e d  

m u l t i p l e - c h o i c e  q u i z ;  a l s o ,  a l l  f o u r  groups were g i v e n  a c c e s s  

t o  an a u d i o - v i s u a l  l i b r a r y  c o n t a i n i n g  c o n s i d e r a b l y  more m a t e r i a l  

t h a n  t h a t  used i n  t h e  t r a i n i n g  s e s s i o n s .  D i f f e r e n c e s  i n  l e a r n i n g  

measured between groups  cou ld  t h u s  r e a s o n a b l y  b e  a t t r i b u t e d  t o  

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

i n f o r m a t i o n ,  o r  t h e  n o v e l t y  of involvement  i n  t h e  program. The 

t h r e e  t r a i n e d  groups  were g i v e n ,  r e s p e c t i v e l y ,  a home s t u d y  

c o u r s e ,  a  four -hour  c o u r s e ,  and an e i g h t - h o u r  c o u r s e .  The l a t t e r  

two t r e a t m e n t s  were made up of two-hour t r a i n i n g  s e s s i o n s  

e q u a l l y  d i v i d e d  between c l a s s room and behind-the-wheel  i n s t r u c -  

t i o n .  

A l l  v o l u n t e e r  p a r t i c i p a n t s  were t r e a t e d  a l i k e  w i t h  r e s p e c t  

t o  t e s t i n g .  A package of c l a s s room and behind-the-wheel  t e s t s  

was a d m i n i s t e r e d  a s  a  p r e - t e s t ;  immedia te ly  f o l l o w i n g ,  p a r t i c i -  

p a n t s  were o r i e n t e d  t o  t h e  t r e a t m e n t  t o  which t h e y  were a s s i g n e d .  

F i v e  weeks l a t e r ,  u s u a l l y  a t  t h e  same time of day and on t h e  

same day of t h e  week, a  s i m i l a r  t e s t  package was a d m i n i s t e r e d  

( w i t h  some a d d i t i o n s )  a s  a  p o s t - t e s t .  A randorrl s e l e c t i o n  of 

abou t  2 0 %  of t h o s e  p o s t - t e s t e d  were t e s t e d  a g a i n  t h r e e  months 

a f t e r  pos t -  t e s t .  Arrangements were made t o  examine p r e v i o u s  

d r i v i n g  r e c o r d  and t o  f o l l o w  p o s t - c o u r s e  r e c o r d  f o r  s e v e r a l  

y e a r s .  

Although it was n o t  p o s s i b l e  i n  t h i s  phase  t o  t r a i n  any 

of  t h e  non-vo lun tee r s ,  a  sample of d r i v i n g  r e c o r d s  a r e  b e i n g  

fo l lowed  f o r  comparison w i t h  t h e  v o l u n t e e r  g roups .  Moreover,  

t o  p r o v i d e  an a d d i t i o n a l  t r e a t m e n t  ana logous  t o  a n o - t h r e a t  

"warning l e t t e r , "  a randomly s e l e c t e d  h a l f  of t h e  non-vo lun tee r s  

were mai led  t h e  same m a t e r i a l s  a s  r e c e i v e d  by t h e  v o l u n t e e r  

c o n t r o l  group.  However, none of t h e  non-volunteers  underwent  

t e s t i n g  o r  o t h e r  p e r s o n a l  involvement  w i t h  the program. 



EVALUATIOS XOSEL A\D TZSYING TECHNIQUES 

H i t h e r t o ,  most d r i v e r  programs have been e v a l u a t e c  on a 

b e f o r e  and a f t e r  comparison of d r i v i n g  r e c o r d s .  A t t r a c t i v e  

a s  t h i s  may be  a s  t h e  u l t i m a t e  c r i t e r i o n  of s u c c e s s ,  i t s  use  

has  proved very  p r o b l e m a t i c a l .  I n  y d r t i c u l t . i r ,  a c c i d e n t s  a r e  

s u f f i c i e n t l y  r a r e  e v e n t s  t h a t  very l a r g e  t r e a t m e n t  group s i z e s  

a r e  necessa ry  t o  make s t a t i s t i c a i i y  v a l i d  comparisons of even 

l a r g e  changes i n  r a t e s  of occurrence  over  a s  l i t t l e  a s  two o r  

t h r e e  y e a r s .  Fur thermore ,  d r i v e r  r e c o r d  d a t a  a r e  n o t o r i o u s l y  

s u b j e c t  t o  r e p o r t i n g  b i a s e s .  N e v e r t h e l e s s ,  n e i t h e r  i s  it 

r e a s o n a b l e  t o  e v a l u a t e  a  d r i v e r  program, a s  i s  sometimes done,  

by comparing o p e r a t i o n a l  d a t a ,  such a s  t h e  number of a t t e n d e e s ,  

a c c e p t a b i l i t y  t o  s t u d e n t s ,  and t h e  l i k e .  Such in fo rmat ion  i s  of 

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

and a  mailed su rvey ;  however, it s a y s  l i t t l e  o r  no th ing  about  

t h e  changes i n  d r i v e r  behav io r  b rough t  about  by t h e  grogram. 

I t  i s  t h e r e f o r e  necessa ry  t o  use  what i s  g e n e r a l l y  c a l l e d  

" i n t e r m e d i a t e "  measurement t o  l i n k  t h e  a p p l i c a t i o n  of a  t r a i n i n g  

program t o  any change i n  a c c i d e n t s  o r  o t h e r  u l t i m a t e  d e s i r e d  

outcomes. 

For t h i s  purpose ,  a  " c a u s a l  c h a i n "  model deveioped e a r l i e r  

a t  i iSR1 (O'Day, e t  a l . ,  1971) was extended t o  meet t h e  needs of 

t h i s  e v a l u a t i o n . *  F igure  2 summarizes t h i s  moSel, which d e f i n e s  

a  s e r i e s  of s t a g e s ,  corresponding t o  i n c r e a s i n g l y  complex l e v e l s  

of behav io r  a t  which change should  be d e t e c t a b l e  i f  t h e  program 

i s  e f f e c t i v e .  F i g u r e  2 a l s o  shows concep tua l ly  t h a t  t h e  l i k e l i -  

hood t h a t  f a c t o r s  o t h e r  t h a n  t h e  program e x p l a i n  measured 

changes ,  i n c r e a s e s  w i t h  t h e  remoteness of t e s t  c r i t e r i a  from 

t h e  obse rvab le  e f f e c t s  of t h e  program. Recognizing some con- 

s i d e r a b l e  d i f f i c u l t i e s  owing t o  t h e  poor s t a t e - o f  - t h e - a r t  of 

d r i v e r  t e s t i n g ,  t h e  fo l lowing  c r i t e r i o n  t e s t s  were d e f i n e d  f o r  

each stage of change: 

*A more d e t a i l e d  r a t i o n a l e  f o r  t h i s  approach than  i s  g iven  i n  
t h e  Techn ica l  Report  (Volume 2 )  w i l l  be  found i n  Lee (1973) . 
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Cnangc i i l  " s n a b l i n g  
p r o f i c i e n c i e s  " 

Change i n  " d r i v i n g  s u b -  
t a s k  p r o f i c i e n c i e s "  

Change i n  r e a l - w o r l d  
driving p e r f o r m a n c e  

ULTIMATE E V A L U A F I 3 I i  -- 

Change i n  f r e q u e n c y  of 
i o s s  p r o d u c i n g  e v e n t s  

Mult ip le-choice  t c s t  on i n f o r -  
mation emphasized i n  course .  
(Wr i t t en  t e s t ,  P a r t s  I & I V )  

Mul t ip le-choice  t e s t  on a r e a s  
of g e n e r a l  a r i v i n g  knowledge 
r e l a t e d  t o  c o u r s e  c o n t e n t .  
(Wr i t t en  t e s t ,  P a r t s  I1 & 111) 

T e s t  of a i l i t y  t o  d e t e c t  haza rds  
i n  s l i d e s  of highway t r a f f i c  s i t u -  
a t i o n s  shown f o r  only  f i v e  seconds.  
( " P e r c e p t i o n  of Hazards " )  

T e s t  of imag ina t ive  t h i n k i n g  
about  p o t e n t i a l l y  hazardous 
d r i v i n g  s i t u a t i o n s .  
("Unusual Uses " )  

Objec t ive  (e lec t ro -mechan ica l )  
measurement of d r i v e r  a c t i o n s  
over  a  s t a n d a r d  r o u t e - - t o t a l  
e l a p s e d  t ime ,  s t e e r i n g  r e v e r s a l  
r a t e s ,  b rake  a p p l i c a t i o n s  and 
combinations of t h e s e .  
( "Objec t ive  aehind-the-Wheel 
T e s t " )  

S u b j e c t i v e  r a t i n g  of o n - s t r e e t  
behav io r s  r e l a t e d  t o  course  
c o n t e n t ,  i n c l u d i n g  headway i n  
seconds.  
( " S u b j e c t i v e  Behind-the-Wheei 
T e s t " )  

S e c r e t a r y  of S t a t e  d r i v i n g  r e c o r d .  
Insurance  c la ims records  f o r  
t h o s e  s e n i o r  employes e n t i t l e d  
t o  a  l e a s e d  c a r  a s  a  job b e n e f i t .  

COURSE CONTENT AND TRAIKING PROCEDURES 

The t h r e e  i n t e n s i t i e s  of t r a i n i n g  u t i l i z e d  t h e  same b a s i c  

c o n t e n t .  This  was developed p r i m a r i l y  from t h e  more advanced 

t r a i n i n g  m a t e r i a l s  produced by Ford i n  r e c e n t  y e a r s  wi th  t h e  

a s s i s t a n c e  of t h e  company's d r i v e r  educa t ion  c o n s u l t a n t s . *  

* I n  o r d e r  t o  ma in ta in  an independent  e v a l u a t i o n ,  H S R I  was n o t  
invo lved  i n  t h e  development of t h e  i n s t r u c t i o n a l  program. 



The main t h e o r e t i c a l  b i a s  i m p l i c i t  i n  t h e  s e l e c t i o n  of c o n t e n t  

was t h a t  a d u l t s  a r c  se rved  b e t t e r  by e f f o r t s  t o  improve t h e i r  

a b i l i t y  t o  t h i n k  systematically about  e s s e n t i a l  i n f o r m a t i o n  

whi le  d r i v i n g ,  t h a n  by a t t e m p t s  t o  d r i l l  them i n  s p e c i f i c  pro-  

cedures  f o r  t r a f f i c  maneuvers. C e n t r a l  t o  t h e  t e a c h i n g  inc luded  

i n  t h i s  program was a paradigm f o r  ana lyz ing  t r a f f i c  s i t u a t i o n s  

known a s  t h e  "Decis ion  P a t t e r n . "  This  was c l o s e l y  t i e d  t o  o t h e r  

s e l e c t e d  p r i n c i p l e s  which may be  g e n e r a l i z e d  t o  most normal 

d r i v i n g  c o n d i t i o n s ;  t h e s e  i n c l u d e  headway t i m i n g ,  maintenance of 

a space  cush ion ,  and a s s o c i a t e d  v i s u a l  h a b i t s .  S p e c i f i c  d r i v i n g  

maneuvers and highway t r a f f i c  s i t u a t i o n s  were inc luded  t o  exemp- 

l i f y  t h e  a p p l i c a t i o n  of t h e s e  p r i n c i p l e s .  I n  a d d i t i o n ,  a moder- 

a t e  amount of emphasis was g iven  t o  emergency and abnormal d r i v i n g  

c o n d i t i o n s ;  and g e n e r a l  s a f e t y  h a b i t s ,  such a s  b e l t  usage ,  were 

encouraged. 

T e s t i n g  and t r a i n i n g  s e s s i o n s  took p l a c e  on company t ime a t  

a  s p e c i a l l y  b u i l t  f a c i l i t y  i n  t h e  lobby of the  Ford World Head- 

q u a r t e r s  o f f i c e  b u i l d i n g  i n  Dearborn. The a u d i o - v i s u a l  l i b r a r y  

was inc luded  i n  t h i s  f a c i l i t y .  S i x  he terogeneous  i n s t r u c t o r s  

were s e l e c t e d  t o  encourage a  range of t e a c h i n g  s t y l e s ,  and were 

t r a i n e d ,  a s  a  group,  t o  o p e r a t e  t h e  program. Three of t h e s e  d i d  

n o t  remain throughout  t h e  p r o j e c t ;  two replacements  were h i r e d  

and g iven on-the-job t r a i n i n g .  

SUMMARY OF FINDINGS 

OPERATIONAL SUCCESS 

I n  our  o p i n i o n ,  t h i s  program has  demonstrated t h a t  it i s  

f e a s i b l e  t o  o p e r a t e  f a i r l y  l a r g e  d r i v e r  prograrns i n  a  company 

s e t t i n g  under exper imenta l  c o n t r o l s  e s s e n t i a l  f o r  e v a l u a t i o n .  

The major o p e r a t i o n a l  c o n s i d e r a t i o n s  were: 

Maintenance of Sampling 

The o r i g i n a l  r e sponse  of 1,052 v o l u n t e e r s  was h i g h ,  



y i e l d i n g  53% of a  random sample compr is ing  approximate ly  2 0 %  of 

a l l  s a l a r i e d  e ~ p l o y e s  i n  t h e  D e t r o i t  a r e a .  However, a t t r i t i o n  

from t h i s  group was s u b s t a n t i a l ,  w i t h  7 5 0  employes a t t e n d i n g  a t  

l e a s t  a  p r e - t e s t ,  and on ly  560 p a r t i c i p a t i n g  through t h e  p o s t -  

t e s t .  Higher p a r t i c i p a t i o n  l e v e l s  a r e  much t o  b e  d e s i r e d ,  b u t  

i n  t h i s  c a s e  it could  n o t  be shown from an a n a l y s i s  of b io -  

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

who took p a r t  were s i g n i f i c a n t l y  d i f f e r e n t ,  a s  a  group,  from 

t h o s e  who c a n c e l l e d  o r  dropped o u t .  More i m p o r t a n t l y ,  t h e  sample 

t r a i n e d  cou ld  n o t ,  f o r  p r a c t i c a l  r e a s o n s ,  i n c l u d e  any non-volun- 

t e e r s ;  t h i s  t ends  t o  l i m i t  t h e  g e n e r a l i z a b i l i t y  of  t h e  r e s u l t s .  

Comparisons on age ,  s a l a r y  g r a d e ,  r a c e ,  s e x ,  m a r i t a l  s t a t u s  and 

y e a r s  of s e r v i c e  w i t h  company, sugges ted  t h a t  t h o s e  who took 

p a r t  d i d  n o t  markedly d i f f e r ,  a s  a  group,  from Ford s a l a r i e d  

employes a s  a  whole. However, i t  i s  n o t  known t h e  e x t e n t  t o  

which t h e  p a r t i c i p a n t  sample,  wi th  i t s  tendency towaras t h e  

middle s a l a r y  g rade  and age r a n g e s ,  can r e p r e s e n t  t h e  g e n e r a l  

d r i v i n g  p u b l i c .  

T r a i n i n g  Procedures  

A s  n o t e d ,  d i f f e r e n c e s  i n  t e a c h i n g  s t y l e  were encouraged. 

Hence, t h e  two groups which underwent c lass room and i n - c a r  

i n s t r u c t i o n  were v u l n e r a b l e  t o  b i a s  from d i s p a r i t i e s  i n  t h e  

a l l o c a t i o n  of i n s t r u c t o r s .  E q u i t a b l e  d i s t r i b u t i o n  was made 

more d i f f i c u l t  by t h e  p e r s o n n e l  changes.  Analyses  of c l a s s  

r e c o r d s  showed t h a t  i n s t r u c t o r s  were c l o s e  t o  randomly d i s -  

t r i b u t e d  over  t h e  i n - c a r  s e s s i o n s ,  b u t  n o t  t h e  c lass room 

s e s s i o n s .  Because of  g r e a t e r  s t a n d a r d i z a t i o n  i n  c o n t e n t ,  and 

lower demands on t h e  i n s t r u c t o r s '  i n t e r p e r s o n a l  s k i l l s ,  d i s -  

p a r i t i e s  of  i n s t r u c t o r  d i s t r i b u t i o n  a r e  probably  l e s s  c r i t i c a l  

t o  t h e  c l a s s room s e s s i o n s .  

While t h e  i n t e n t i o n  was n o t  t o  e v a l u a t e  i n  d e t a i l  t h e  

t r a i n i n g  s i t u a t i o n s ,  it should  be noted  t h a t  t h e r e  was a  

g r e a t  d e a l  of v a r i a b i l i t y  over  t ime  i n  t h e  q u a l i t y  of t h e  

t r a i n i n g  procedures .  



Tes t ing  Procedures 

Much was l ea rned  i n  t h e  program about  t h e  a p p l i c a t i o n  of 

t e s t s  t o  t h i s  k ind  of e v a l u a t i o n .  Cogni t ive  t e s t s  a r e  probably 

n o t  a  problem u n l e s s  program c o n t e n t  becomes much more t e c h n i c a l  

i n  n a t u r e .  The classroom tests i n  t h e  p e r c e p t i o n  and d e c i s i o n -  

making a r e a s  s u f f e r e d  a  v a r i e t y  of problems, i n c l u d i n g  some 

mechanical d i f f i c u l t i e s .  B e t t e r  measures i n  t h e s e  a r e a s  a r e  

e s s e n t i a l  i f  f u l l  b e n e f i t s  a r e  t o  be obta ined from c a u s a l  cha in  

methodology. The i r  i n c l u s i o n  was worthwhile ,  however, f o r  t h e  

in fo rmat ion  they y i e l d  on t h e  response  of d i f f e r e n t  subgroups 

of a d u l t s  t o  t h e  t r a i n i n g  and t e s t i n g  s i t u a t i o n s .  

The o b j e c t i v e  i n - c a r  measures had n o t  h e r e t o f o r e  been 

a p p l i e d  on a  l a r g e  s c a l e  under exper imenta l  c o n s t r a i n t s ;  such 

a p p l i c a t i o n s  a r e  e s s e n t i a l  f o r  t h e i r  development. The p r e s e n t  

d a t a  a r e  d i f f i c u l t  t o  i n t e r p r e t  i n  t h e  c o n t e x t  of t h e  e v a l u a t i o n  

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

p o s t e r i o r i  ana lyses .  The s u b j e c t i v e  measures were a p p r o p r i a t e  

f o r  t h i s  program, b u t  they  need t o  be  made l e s s  ambiguous f o r  

inexper ienced obse rve rs .  Some of t h e s e ,  no tab ly  headway, could  

perhaps be augmented w i t h  p a r a l l e l  o b j e c t i v e  d e v i c e s ,  even i f  

they  were used only  t o  improve t h e  t r a i n i n g  of obse rve rs .  The 

use  of i n s t r u c t o r s  a s  obse rve rs  w i t h i n  t h e  same program i s  

d e f i n i t e l y  t o  be d iscouraged.  

TEST AND SURVEY RESULTS 

T e s t  R e s u l t s  

The major f i n d i n g s  a r e  d e r i v e d  from a n a l y s i s  of p r e - t e s t  

and p o s t - t e s t  d a t a .  Follow-up ( t h r e e  month) t e s t  r e s u l t s  

r evea led  no s u b s t a n t i a l  r e v e r s a l s  of t h e s e  t r e n d s ;  however, 

i t  should be noted  t h a t  i n  some follow-up ana lyses  t r e a t m e n t  

group s i z e s  were very  smal l .  

The smal lness  of d i f f e r e n c e s  i n  both  t h e  Content  A c q u i s i t i o n  

and Driving Knowledge p o r t i o n s  of t h e  Wr i t t en  T e s t  s u g g e s t s  t h a t  

t h e  t r a n s f e r  of key in fo rmat ion  - from programs such a s  t h i s  may 



w e l l  ach ieved  w i t h  l i t t l e  i n s t r u c t i o n a l  e f f o r t .  However, a l l  - 
groups  showed unexpec ted  d e f i c i e n c i e s  i n  g e n e r a l  d r i v i n g  knowl- 

edge ,  even  though a l l  p a r t i c i p a n t s  were g i v e n  a  copy of t h e  new 

Michigan d r i v e r ' s  manual. 

The P e r c e p t i o n  of  H a z a r ~ s  t e s t  was unab ie  t o  d e t e c t  g roup  

d i f f e r e n c e s  i n  performance r e s u l t i n g  from t h e  cour se .  However, 

t h e  Unusual Uses t e c h n i q u e  showed s n a i l  improvements i n  t h e  a b i l -  

i t y  of t h e  Eight-Hour and Four-Hour p a r t i c i p a n t s  t o  t h i n k  imag- 

i n a t i v e l y  a b o u t  d r i v i n g .  

The most f a v o r a b l e  r e s u l t s  were p rov ided  by t h e  s u b j e c t i v e  

r a t i n g  of behind-the-wheel  performance.  Wi th in  t h i s  t e s t ,  t h e  

mean sum s c o r e s  f o r  t h e  performance of b e h a v i o r s  l o g i c a l l y  re- 

l a t e d  t o  a c c i d e n t - f r e e  d r i v i n g  i n c r e a s e d  between pre-  and p o s t -  

t e s t  40%,  3 0 % ,  and 10% r e s p e c t i v e l y ,  f o r  t h e  Eight-Hour,  Four- 

Hour, and Se l f -Teach  g roups ,  compared t o  a s l i g h t  d e c r e a s e  f o r  

t h e  c o n t r o l  group.  The t h r e e  t r e a t e d  groups  appeared  t o  i n c r e a s e  

c a r  f o l l o w i n g  time (headway) by between o n e - f i f t h  and one -qua r t e r  

of a  second.  The sum s c o r e s  were s u b s t a n t i a t e d  u s i n g  s e v e r a l  

s t a t i s t i c a l  t e c h n i q u e s ;  t h e  improvements i n  c a r  f o l l o w i n g  t i n e  

(headway) were m a r g i n a l l y  s u p p o r t e d  by s i m i l a r  a n a l y s e s .  How- 

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

r e c o r d e d  are e x p l a i n a b l e  by o b s e r v e r  b i a s ,  a s  i t   prove^ i m p o s s i b l e  

t o  c o n c e a l  t h e  t r e a t m e n t  group of  s u b j e c t s  from t h e  o b s e r v e r s .  

The o b j e c t i v e  measures  o f f e r e d  o n l y  a  few weak i n a i c a t i o n s  of 

t r e a t m e n t  group d i f f e r e n c e s .  

I n  g e n e r a l ,  a l t h o u g h  t h e  t e s t  r e s u l t s  improved w i t h  t h e  i n -  

t e n s i t y  of t r a i n i n g ,  t h e  g r e a t e s t  i n c r e a s e  o c c u r r e d  between t h e  

Se l f -Teach  and Four-Hour g r o u p s ,  t h a t  i s  between t h o s e  who were 

n o t  f o r m a l l y  t r a i n e d  and t h o s e  who were. Suppor t  ex i s t s  i n  t h e  

d a t a  f o r  conduc t ing  s e v e r a l  hour s  of  t r a i n i n g ,  b u t  it can n o t  b e  

shown t h a t  e i g h t  hour s  were s u b s t a n t i a l l y  b e t t e r  t h a n  f o u r .  

Survey R e s u l t s  

The su rvey  d a t a  r e v e a l s  g e n e r a l l y  h i g h  a p p r o v a l  of t h e  



concept  of advanced d r i v e r  t r a i n i n g  f o r  a d u l t s  and a  range  of 

p r e f e r e n c e s  a s  t o  how and when t h e  responden t s  would p r e f e r  t o  

undergo it. There was considerable endorsement of behind-the-  

wheel t r a i n i n g  and of aud io -v i sua l  i n s t r u c t i o n a l  m a t e r i a l s ,  b u t  

t h e  o v e r a l l  demand was f o r  some e x t e n s i o n s  i n  c o n t e n t  and f o r  a  

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

RECOMMENDATIONS 

1 .  The  Case f o r  R i g o r o u s  E v a l u a t i o n  

Because of t h e  g r e a t  number of f a c t o r s  which i n f l u e n c e  

d r i v e r  performance,  even s m a l l  amounts of change r e s u l t i n g  from 

improvement and r e t r a i n i n g  programs a r e  meaningful  i f  they  can 

be suppor ted  by r i g o r o u s l y  c o n t r o l l e d  e v a l u a t i o n .  Indeed,  dra-  

ma t i c  amounts of change have n o t  been proven i n  t h e  l i t e r a t u r e  

f o r  l a r g e  numbers of d r i v e r s .  We would contend t h a t  an evalu-  

a t i o n  of t h i s  complexity i s  e s s e n t i a l  t o  p rov ide  a c c u r a t e  

in fo rmat ion  on t h e  amounts and types  of t r a i n i n g  which can be  

suppor ted  a s  e f f i c i e n t  on a  l a r g e  s c a l e .  We recommend a  con- 

t i n u i n g  e f f o r t  t o  a s s e s s  t h e  e f f e c t i v e n e s s  of  methodologies 

a s  they  a r e  developed,  and b e f o r e  they  a r e  implemented. 

2. The  I m p o r t a n c e  of t h e  Accident Data 

Although t h e  sample s i z e s  a r e  s m a l l ,  and t h e r e f o r e  ve ry  

s u b s t a n t i a l  improvements i n  a c c i d e n t  and l o s s  r a t e s  must be  

achieved t o  b e  s u p p o r t a b l e  s t a t i s t i c a l l y ,  t h e  d r i v e r  r e c o r d  

fol low-up should  be  cont inued a t  l e a s t  through J u l y  1975. 

There i s  no reason  t o  s u s p e c t  t h a t  such developments a s  t h e  

energy s h o r t a g e  and n o - f a u l t  i n s u r a n c e  would a f f e c t  t r e a t m e n t  

groups d i f f e r e n t i a l l y .  

3 .  T h e  Data Base s h o u l d  b e  F u r t h e r  Utilized 

The H S R I  d a t a  b a s e  on t h e  Employ S k i l l e d  Dr iv ing Program i s  

a  v a l u a b l e  r e s o u r c e  f o r  f u r t h e r  s t u d y  of a d u l t s '  r e sponses  t o  



such  o f f e r i n g s .  I t  i s  a p r o d u c t  of p r o c e d u r e s  more r i g o r o u s  

t h a n  a r e  g e n e r a l l y  a p p l i e d  t o  programs i n v o l v i n g  l a r g e  numbers 

of " a v e r a g e "  a d u l t  d r i v e r s .  

HSRI's key recommendation f o r  f u t u r e  a c t i v i t y  i n  t h e  a r e a  

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

of a p p r o p r i a t e  i n s t r u c t i o n a l  c o n t e n t ,  much a t t e n t i o n  s h o u l d  b e  

d i r e c t e d  t o  i d e n t i f y i n g  " t a r g e t  g r o u p s "  o f  d r i v e r s  f o r  a  v a r i e t y  

of i n s t r u c t i o n a l  p r o c e d u r e s .  For  l a r g e  p o p u l a t i o n s  of  unexcep- 

t i o n a l  d r i v e r s ,  t r a i n i n g  programs must  b e  l i m i t e d  t o  a  few h o u r s ;  

under  t h e s e  c i r c u m s t a n c e s ,  and g i v e n  t h e  s t a t e - o f - t h e - a r t  of  

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

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

w i t h  due a t t e n t i o n  t o  the a c c e p t a b i l i t y  of  v a r i o u s  t r a i n i n g  

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

compl iance  t o  d r i v i n g  s t a n d a r d s  which i s  i m p l i c i t  i n  d i f f e r e n t  

t r a i n i n g  s i t u a t i o n s  , t h e  c h a r a c t e r i s  t i c s  of such  t a r g e t  g r o u p s  

s h o u l d  b e g i n  t o  emerge. A t  t h a t  p o i n t ,  it becomes f e a s i b l e  t o  

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

p e r i o d i c  upgrad ing  of d r i v e r s  -- t h e  p r o c e s s  of d r i v e r  l i c e n s i n g .  
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FOREWORD 

by Ford Motor Company 

For two decades, Ford Motor Company has conducted and sup- 

ported driver behavior research and has developed driver training 

materials for beginning and experienced drivers. Efforts to 

quantify elements of driver performance have led to the develop- 

ment of vehicle-installed instrumentation to study drivers. 

Against this background, early in 1971, Ford launched a multi- 

phase program designed to improve driver licensing procedures, 

which appear to be a key factor in reducing traffic accidents. 

This Driver Improvement and Licensing Program was conceived by 

Ford's Traffic Safety Programs Department as requiring both re- 

search and development. 

Phase I, called the Ford Employe Skilled Driving Program, 

was designed as a research project to test four basic hypotheses, 

using company employes as participants. 

The performance of experienced drivers can be improved 
through training and practice. 

+ Driver performance can be measured. 

Measurable improvement can be accomplished quickly and 
economically. 

Improved driver performance will reduce accident probabi- 
lity. 

Later phases will test these hypotheses in the field, using 

both fleet drivers and participants from the general driving 

population. 

To gain a higher level of objectivity and the advantage of 

specialized expertise for the Phase I research project, the 

Traffic Safety Programs Department negotiated service contracts 

with the Highway Safety Research Institute (HSRI) at the Univer- 

sity of Michigan and with the American Academy of Transportation 

(AAT) of Ann Arbor, Michigan. 



Under its contract, HSRI agreed to perform the following: 

I. Define the experimental plan. 

11. Coordinate with and advise Ford project manager through- 
out the program. 

III. Prepare a procedural manual covering items I and I1 
above. 

IV. ~eceive data from the Ford project manager and AAT, ob- 
tain driver data from the Michigan Secretary of State, 
construct a data file, and analyze the data, subjecting 
them to all practicable statistical techniques. 

V. Write a final report, and make oral presentations as re- 
quired. 

AAT contracted to reduce paper tape recorded data from vehi- 

cle installed driver performance instrumentation and to provide 

the services of six persons who could be trained to serve as in- 

structors under the direction of Phil Gram, Ford project manager. 

This is the final report prepared by HSRI on this driver 

research project. 

Fletcher N. Platt 
Traffic Safety Programs Manager 
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1.0 INTRODUCTION 

1.1 CURRENT KNOWLEDGE ABOUT DRIVER IMPROVEMENT AND RETRAINING 

Programs to improve the ability of adults to drive automo- 

biles have been attempted in many countries and in many parts of 

the United States during the last two decades. Most of these 

have sought to change the behavior of drivers who are relatively 

over involved in accidents or violations. To try to change those 

apparently most in need of help seems reasonable; however the 

assumption is implicit that a small percentage of (recalcitrant) 

drivers is responsible for the large majority of accidents. 

There undoubtedly is a small percentage of drivers whose 

accident and violation experience is abnormally high and remains 

so over a period of some years. However, the contribution of 

this group to the overall accident problem is not great. Varia- 

tions in record-keeping and enforcement practices result in dif- 

fering estimates of their contribution, but studies have consis- 

tently shown that even removal from the population of drivers 

with accumulations of accidents or violations during a two- or 

three-year period would have little effect on accidents in the 

following two or three years. For example, Campbell (i972) ' 
suggests that removal for two years of all North Carolina dri- 

vers with three or more violations in the previous two years, 

would "prevent" only 3.8% of the accidents in the later period. 

Similarly, Burg (1970) ', reports that removal of all drivers 
with two or more accidents in a three-year period would elimi- 

nate 3.9% of the drivers and only 8% of the accidents. Rehabi- 

litative programs are clearly warranted for such drivers, but 

there is much justification for efforts to upgrade average dri- 

vers. 

Unfortunately, the belief is widespread that only the de- 

viant drivers should be re-trained--either because they "de- 

serve it" and/or because average drivers would find re-training 



unpalatable or even insulting. Thus most of the data available 

from systematically evaluated driver retraining or improvement 

programs relate to rehabilitative settings. While these studies 

may yield indications of the usefulness of improvement proce- 

dures, the procedures normally involve visible or implied compul- 

sion by the courts or driver licensing authorities, and it is 

difficult to generalize their findings to drivers with unexcep- 

tional driving histories. Moreover, some of these studies have 

reported improvements in drivers which very probably would have 

occurred whether or not they had been "treated". 

Evaluations of other adult driver programs fall primarily 

into two groups. The first group comprises studies of programs 

for professional drivers, such as truckers and taxi cab drivers. 

Once again, these can scarcely be generalized, especially where 

drivers are highly selected, and where a culpable accident may 

result in company sanctions, perhaps dismissal. Even the exper- 

imental American ~niversity/U.S. Coastguard program (1972) 3 ,  

although aimed at private driving, may be operating under some- 

thing analogous to fleet pressures. 

The second group of studies cover programs offered to the 

general driving public, such as the Defensive Driving Course, 

but few of these employ study designs which are capable of 

yielding useful results, Furthermore, most such programs with 

open enrollment attract segments of the driving population 

which may be far from "average". Again, there is little doubt 

that this constitutes a target group worthy of appropriate dri- 

ver improvement efforts; but we must look elsewhere for the in- 

formation needed to efficiently upgrade large, unexceptional 

populations of drivers. 

The ideal experimental program is easier to describe than 

to attain. It should certainly be carried out under an experi- 

mental design, rather than an observational or survey research 

design. It should avoid complexity in the content of training 

courses so that the groups to be compared under the design are 



as large as possible (for statistical purposes), and so that 

some questions about amounts of training may be addressed. Such 

a program needs a large sample which is highly representative of 

the general driving public, and which is randomly assigned to se- 

veral treatment or control groups, preferably after stratifying 

on key sociological variables,. It should achieve a balance be- 

tween the amount of persuasion needed to ensure high participa- 

tion and that amount which appears to bring coercion to bear di- 

rectly upon the participant's driving habits. Finally, the ob- 

jective of the experiment should not be to prove or disprove 

that the program is "the answer" to the accident problem; rather 

it should explore the feasibility of a particular setting for 

a program, together with the nature of its successes and failures 

with unexceptional drivers. 

A large corporation, whose employes depend almost exclusi- 

vely on private cars to travel to work, recommends itself as a 

setting for a number of reasons. Among these are the possibili- 

ty of management support to get high participation from the ga- 

mut of employes, good communication channels, and some data- 

gathering opportunities not practicable in "general public" set- 

tings. Unfortunately, companies interested in driver improve- 

ment are not usually prepared to adopt an experimental format 

for programs, and in particular are reluctant to give their 

support to the simultaneous adoption of several re-training 

procedures. 

However, Ford Fotor Company has for some time undertaken 

driver research, and in recent years it has applied this to 

the development of driver training aids and materials. Out of 

this, and from growing concern for off-the-job automobile acci- 

dents as well as losses to cars leased by Ford to certain em- 

ployes, the company embarked in 1972 upon a long term effort 

to develop and disseminate adult driver re-training methodolo- 

gies aimed, initially, at company employes. The first part of 

that program was an experimental "Employe Skilled Driving Pro- 

gram" to investigate some of the basic questions about 



re-training large populations of unexceptional drivers. This 

report is a technical discussion of the evaluation carried out 

by HSRI of that program. 

1.2 ORGANIZATION OF THE REPORT 

The remaining five sections provide a systematic review of 

the Ford Employe Skilled Driving Program. 

The operational aspects of this experimental program are 

discussed in a separate section (2.0) from that dealing with 

the evaluation methodology per se (3.0) . A full section (4.0) 

is devoted to the nature of the data base, together with such 

validation of sampling and operational assumptions as are neces- 

sary to delimit the generalizability of the results. Detailed 

conclusions from the data are discussed together with the pre- 

sentation of results in Section 5.0. A brief concluding sec- 

tion (6.0) gives several recommendations for future work in 

this area. 



2.0 DESCRIPTION OF THE FORD EMPLOYE SKILLED 
DRIVING PROGRAM 

This section gives a brief account of the training program, 

discusses the experimental format of the program in relation to 

the population from which subjects were drawn, and describes the 

operation of the program. 

2.1 PROGRAM CONTENT, TRAINING METHODS*, INSTRUCTORS, AND 
FACILITIES 

The content of the Ford Employe Skilled Driving Program was 

developed primarily from the more advanced training materials 

produced by the company in recent years. It was designed to en- 

compass a number of aspects of driving ability which could be 

covered at different levels of detail in the instructional pro- 

cedures. 

The main theoretical bias implicit in the selection of con- 

tent, is that adults are served better by efforts to improve 

their ability to think systematically about essential informa- 

tion while driving, than by attempts to drill them in specific 

procedures for traffic maneuvers. Central to the teaching in- 

cluded in this program is a paradigm for analyzing traffic situa- 

tions known as the "Decision Pattern". This is closely tied to 

other selected principles which may be generalized to most normal 

driving conditions; these include headway timing, maintenance of 

a space cushion, and associated visual habits, Specific dri- 

ving maneuvers and highway traffic situations are included to ex- 

emplify the application of these principles. In addition, a mo- 

derate amount of emphasis is given to emergency and abnormal dri- 

ving conditions; and general safety habits, such as belt usage, 

*In order to maintain an independent evaluation, HSRI was not in- 
volved in the development of the instructional program. It was 
assembled by Ford Motor Company with the assistance of its driver 
education consultants. An outline of the syllabus for the trai- 
ning sessions, and a list of available individual study materials 
will be found in Appendix 1. 



arc encouraged. 

Teaching methods fall into two categories: formal training 

and self-instruction. (The distribution of these among treat- 

ment groups is discussed later.) 

The two-hour formal training sessions were equally divided 

between classroom and behind-the-wheel components. On each oc- 

casion, the classroom component combined lecture-discussion with 

film and filmstrip presentations. Two of these sessions also 

employed a simple programmed learning device which presented a 

multiple choice test with the aid of a filmstrip. The behind- 

the-wheel components provided a car and instructor for every two 

participants. On each occasion, every participant drove for 20- 

25 minutes under instruction relating to the classroom teaching 

of that day. Standard routes, in the vicinity of Dearborn, 

Michigan, were selected for their mix of driving situations, and 

were varied from session to session. 

Self-instruction was used in two forms. Firstly, a course 

of home instruction covered the content of the program with 

booklets and quizzes. Secondly, a library was set up adjacent 

to the classroom. This was equipped with consoles for indivi- 

dual use of tape and filmstrip modules covering the topics in 

the training program and other instructional materials developed 

by the company. Take-home booklets corresponding to the instruc- 

tional modules were also available. 

The instructors for this experimental program were purpose- 

ly selected from varying backgrounds. The rationale for this 

was that a program designed for large populations would inevita- 

bly operate without highly trained instructors. 

Six instructors were initially employed. They included two 

women, aged 46 and 28, and four men, aged 50, 28, 24 and 23. The 

24-year old man was black; all other instructors were white. Du- 

ring the course of the program, the 24-year and 28-year old men 

left, as did the 28-year old woman. Two additional instructors, 

men aged 27 and 23 were engaged as replacements. Their 



backgrounds included carpentry, psychology, civil service cleri- 

cal, engineering and filmmaking, None was trained as a teacher, 

although several had some kind of teaching experience. One was 

especially experienced in counselling. Driving instructors of 

any kind, or police drivers, racing drivers and other speciaii- 

zed automobile drivers were specifically excluded in the attempt 

to create a realistic trial of this kind of program. 

Special classroom facilities were constructed for the pro- 

gram in the lobby of Ford's World Headquarters Building in Dear- 

born, Michigan. All training and testing sessions were based at 

these facilities. 

2.2 EXPERIMENTAL FORMAT 

The primary purpose for experimentally evaluating the pro- 

gram was to yield information on the feasibility of re-training 

large numbers of adult drivers, and in particular, to examine 

the relative effectiveness of several levels of intensity of 

training within a company setting. This required a substantial 

sample of employes, preferably drawn from a wide range of age 

and socio-economic levels. It was decided to draw subjects from 

the gamut of salaried employes. Ford Motor Company has approxi- 

mately 10,000 salaried employes in the Detroit metropolitan area; 

about 2,500 of these are managerial, while the remainder are on 

the general salary roll. 

In order to distribute the sample more evenly over the en- 

tire salary range, approximately equal numbers of managerial and 

general salaried employes were randomly selected by Ford to be 

sent invitations to participate in an innovative advanced dri- 

ving program. Figure 2.1 shows that out of the 10,000, 954 ge- 

neral salaried and 1,046 managerial employes were sent a letter 

of invitation; 400 of the general salaried and 602 of the mana- 

gerial employes accepted. The acceptance was high enough to di- 

vide the volunteers into four treatment groups, giving three le- 

vels of training intensity and a control. The highest level 
(8-Hour group) received four two-hour training sessions; next in 





intensity was the 4-Hour group, who received two such sessions; 

the lowest level was the Self-Teach group, who were given a pac- 

kage of home study materials at the end of the pre-test sessions. 

All four groups, including the control group,were treated exact- 

ly alike insofar as they underwent the same sets of pre-tests 

and post-tests. Only at the end of the pre-test session were 

subjects told which of the four groups they had been randomly 

assigned to. For any subject, all training activities took 

place in working hours during a five-week period after pre- 

testing, at the end of which the post-tests were administered. 

Because of the amount of contact the control group thus had 

with the program, and incidentally with other participants in 

the company, it was not reasonable to regard them as a classical 

"hands off"contro1 group, Therefore, this group was given a new 

edition of the Michigan state driver handbook with a written ex- 

hortation to study it, and to complete a short quiz which was at- 

tached. (This handbook is entitled "What Every Driver Must Know"; 

the control is referred to hereafter as the WEDMK group.) With 

this type of control group, differences measured between the 

groups could be considered to be controlled for any Hawthorne ef- 

fect which may occur in a company setting, 

In addition to being oriented to their respective instruc- 

tional treatments, all groups were told at the end of pre-tes- 

ting that program participants had exclusive access to the audio- 

visual library*. The rationale for the library was that by ma- 

king all of the instructional content accessible to all groups, 

measured differences in learning between the groups could be at- 

tributed to the training activities, rather than to variations 

in their access to the informational content. A record was 

kept of which library materials were used by each participant 

who took advantage of the facility. 

*An additional facility was set up at a local public library la- 
ter in the program for general use. Records of library usage re- 
vealed that an insignificant number of program participants used 
the remote facility. 



The sampling procedure used to obtain the 2,000 invitees 

from 10,000 salaried employes was simple random selection from 

computerized salary roll records, with a weighting factor to in- 

crease the selection of managerial employes. 

Assignment of volunteer groups was completed using strafi- 

fied random sampling. Previous driver research has emphasized 

the importance of controllinq for major biographical factors, 

such as age, sex and socio-economic status. In this study, sa- 

lary grade, in the form of a scale from 1-18, was considered to 

be an adequate surrogate for S.E.S. The 1,052 volunteers were 

stratified on salary grade, age and sex, and then randomly assi- 

gned to the four treatment groups. 

A third set of tests, the "follow-up", were administered 

about four months after the post-test. To select follow-up sub- 

jects, two simple random samples of about 25% of all pre- and 

post-tested participants were defined. These samples were lis- 

ted separately in ascending order of two stratifying variables 

(age within a salary grade). Subjects on the first list were 

telephoned; if they agreed to take part in the additional tests, 

the next subject on the first list was telephoned; if they refu- 

sed, the subject with the same number on the second list was 

sought as a substitute. Whether that person accepted or not, 

the next subject to be telephoned was from the first list. This 

procedure yielded as many follow-up subjects as could be accomo- 

dated in the project, about 15% of all participants, or approxi- 

mately 20% of those pre- and post-tested. It was originally in- 

tended to follow-up test 50% of those completing the program; 

sampling assumptions for these smaller samples were tested and 

are discussed in Section 4.2. 

In addition to the administration of tests, the experimen- 

tal format also provides for the collection of additional biogra- 

phical and opinion data at pre-test, and for a mailed survey re- 

questing feedback from program participants four months after 

their post-test took place (whether or not they attended it). 



Two kinds of driver record data were also collected for all 

volunteers. Firstly, the official Secretary of State (S.O.S.) 

record of accidents and violations was obtained for a two-year 

period ending with the month prior to completion of the program 

for 710 of the 750 volunteer participants. Of the remaining 40, 

28 had no Michigan driving record (mainly accounted for by those 

resident in Ohio or Ontario), and twelve declined permission. 

Secondly, for managerial employes, Ford provides leased cars as 

a fringe benefit. Crash data is available for these cars, as 

they are insured for physical damage by a Ford subsidiary, The 

American Road Insurance Company (TARIC). These data were collec- 

ted for approximately 400 managerial participants over the same 

periods as the S.O.S. data. Both types of driver record data 

will be periodically examined in the future to investigate the 

effect of the program on accident and violation rates. 

For the 948 invitees who did not volunteer, it was unfortu- 

nately not possible in this phase of the long term effort to pro- 

vide any training activities. However, as shown in Figure 2.1, 

they were randomly assigned into two groups, after stratifying 

on the same basis as the volunteers. One of these groups was 

mailed the "What Every Driver Must Know" booklet and the accom- 

panying letter and quiz, as given to the WEDMK group; these were 

mailed at intervals to randomly selected sub-samples over the 

period June to November 1972. This was to permit the eventual 

comparison of driver records between this group, the remaining 

non-volunteers who received nothing more than the original invi- 

tation, and the volunteer groups. Although of less importance 

than the volunteer group, in the long term this does provide an 

additional treatment analogous to no-threat warning letters in 

driver improvement studies. For these purposes a simple random 

sub-sample of 124 of the 948 non-volunteers was selected using 

the final digit of the subjects1 Social Security Numbers; the 

previous S.O.S. driving record data was collected for the 117 out 

of the 124 who had a valid record in the State of Michigan. For 

comparability, it was necessary to distribute the final months 



of the two-year periods for which driving history was examined 

throughout the period during which volunteers completed their 

training; differences in driving records might otherwise be bia- 

sed by historical artifacts, such as excessively severe winters. 

Final months were randomized over the period June-November 1972 

so that non-volunteers who were mailed the WEDMK package could 

be considered to have completed training shortly after receiving 

it. By comparison, the final months of the volunteer previous 

driving record periods range from May 1972 to March 1973. 

An additional group to be considered are the 302 volunteers 

who did not take part in the program when it was offered. By a 
procedure identical to that used for non-volunteers, 103 valid 

Michigan driving records were obtained out of 109 selected from 

this group. In this instance, the final months of the two-year 

periods were randomly distributed over the same period as that 

covered by the volunteer records. 

2.3 PROGRAM OPERATION 

The program was conducted between mid-June 1972 to the end 

of April 1973. Originally, it was intended to finish training 

by mid-December 1972, but partly because of some unusual demands 

on salaried employes during the late Summer of 1972, many parti- 

cipants had requested that they be re-scheduled later in the 

year. Many requests could not beaccommodated, and therefore it 

was decided to break from Thanksgiving until the new year. The 

program could not be completed until the end of April, partly 

because of the time lag between pre- and post-tests, which was 

held constant at five weeks. 

The participants were scheduled into a total of eight over- 

lapping "cycles". Each cycle consisted of an eight-week period 

within which up to forty participants from each of the four 

treatment groups could be processed as far as the post-test. 

Within each cycle, participants were assigned to four sections, 

which approximately corresponded to salary grade quartiles, for 



testing and (where applicable) training sessions. Although for 

logistical reasons each treatment group was always trained and 

tested on the same two days of the week, section order was ran- 

domly re-assigned from cycle to cycle. Pre- and post-tests 

were always arranged for a given section on the same day of the 

week and at the same time of day, to try to keep traffic condi- 

tions as constant as possible. A great deal of re-scheduling, 

both within and between cycles prevented the maintenance of com- 

plete randomization in all these factors. 

Instructors were randomly assigned in both their teaching 

and their testing roles. These assignments were sometimes 

changed because of normal operational problems. 





3.0 EVALUATION DESIGN 

This section comprises a brief discussion of the model used 

in this evaluation, and a description of the instruments which 

were selected. 

3.1 EVALUATION MODEL* 

The conventional response to the evaluation of programs in- 

tended to change driver behavior is to try to measure the ulti- 

mate criterion for success--accident (and sometimes violation) 

experience--very directly. Thus, driver records before and af- 

ter the program are compared. However, for a number of reasons, 

observed reductions in accidents tend to be either insignificant 

or spurious. 

Statistical significance at a given level is a function of 

the size of the mean reduction and of the number of people in 

the sample used. A great many factors contribute to accident 

rates, and therefore a course of instruction alone cannot rea- 

sonably bring about a large reduction. Typically, statistically 

significant reductions require much larger samples or longer 

periods than are convenient for carrying out evaluations. Even 

if accident data are collected over several years, the popula- 

tion from which the sample is drawn may undergo some important 

changes, not the least of which is normal job and residence turn- 

over for people of working age. Moreover, all uses of accident 

data are open to very serious biases in accident reporting and 

record-keeping. 

Statistically significant accident reductions have some- 

times been attributed to adult driver programs. However, most 

adult programs have been directed towards people who have recent- 

ly experienced a poorer-than-average driving record, and regres- 

sion to the mean ensures that such groups will improve in any case. 

*A detailed argument for the evaluation model applied to this 
program will be found in Lee (1973) 4 .  



~f accident reduction is subject to many influences be- 

sides the introduction of a driver retraining program then it is 

reasonable to try to measure the impact of a program more direc- 

tly. Indeed, it is reasonable to consider a spectrum of beha- 

vioral effects which range from those directly attributable to 

the program, such as the fact of attending a course, to the 

scarcely detectable influence of the same course on something 

as complex as an ultimate reduction in accidents. In fact, 

immediate effects such as attendance figures have been used in 

many safety programs as a criterion of success. However, this 

immediate "monitoring" of the program, even if it accompanies 

the use of accident records, is far from a complete evaluation. 

For this reason, "intermediate" effects have gained considera- 

ble attention in recent years. Inherent in the notion of mea- 

suring intermediate effects is that the connection between the 

application of a driver program and an ultimate change in ac- 

cidents and associated losses is via some changes in individual 

drivers (Figure 3.1) *. 
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FIGURE 3.1 Basic Classification of Types of Evaluation 
For Driver Programs 

*Intermediate measurement, as placed conceptually between the 
immediate monitoring of program activities and ultimate measure- 
ment using accident data, should be distinguished from the time 
frame of "short- medium- and long-term measurement". 



Examples of techniques for measuring these changes are on-street 

driving tests and driver knowledge examinations. Although va- 

rious forms of these have, of course, been in use for many years, 

the overall state-of-the-art of intermediate measurement is very 

poor, despite substantial effort to improve it. After the well 

known Federal Highway Safety legislation of 1966 explicitly en- 

dorsed the trend of substantial public investment in various 

kinds of driver instruction, research funds from the same legis- 

lation were allocated for four fairly costly explorations of the 

problem of evaluating driver education and training (1968) 5 .  A 

fifth contract (1969) provided a plan for a substantial program 

of further research, starting from a very detailed task analysis 

of driving, and involving the development of numerous tests and 

measures. The plan has greatly influenced the awarding of De- 

partment of Transportation research contracts in this field 

since. The task analysis was completed in 1970, and by the end 

of 1972, substantial progress had been made in driver knowledge 

testing; but in most aspects of performance measurement, progress 

has been disappointing. No single test exists which, even with 

much experimental control, can provide a definitive evaluation 

of a driver training program in a period as short as six months 

or a year. Yet a decision whether to retain or expand a program 

is usually needed long before adequate accident data can be gat- 

hered. Therefore, some paradigm is needed to select from the 

many variables which are measurable, and which might be suitable 

as surrogates for the ultimate criterion of success--accident 

and loss reduction. 

The concept shown in Figure 3.1 can be operationalized and 

expanded as a "causal chain" between the application of the pro- 

gram and its ultimate influence on the accidents. The causal 

chain model was explicitly applied to a wide range of highway 

safety program evaluation problems in an earlier HSRI study 

(O'Day, et al., 1971) 7 .  The model was developed further in the 

present study to define a series of stages at which changes in 

drivers might be measured. (Figure 3.2). 
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The first stage, changes in a driver's frame of reference, 

merely considers the obvious requirement that the informational 

content of the program was understood. For this, content acqui- 

sition tests, usually in the form of written quizzes on program 

content, are appropriate. 

The second and third stages are both defined in terms of 

what a driver is capable of, rather thac what he necessarily 

does. His 'lcharacteristics", as used by the second stage of the 

model, refer to a set of basic proficiencies which enable him to 

operate as a driver. It is at this point that the most preva- 

lent model for driver testing is considered, namely the cogni- 

tive-affective-psychomotor trichotomy of behavior (usually in- 

terpreted as knowledge-attitudes-skills) . Separate tests of 

these are valuable, but not sufficient for a comprehensive eval- 

uation. Relevant techniques include tests of general driving 

knowledge, simple and complex reaction tests, and vision tests. 

Despite the undoubted importance of a wide range of social and 

motivational factors to driving behavior, attitude tests are ge- 

nerally disappointing, particularly with unexceptional drivers. 

The third stage considers the driver's capability to per- 

form the major subtasks which comprise driving. Most classifi- 

cations of these tasks are of the input-process-output variety, 

and laboratory settings for testing each of the three can be 

achieved. Examples include: for input, the ability to perceive 

hazards in films or slides of traffic situations; for process, 

the ability to make rapid decisions about verbally or visually 

presented critical situations (as used in some of the televised 

"driving tests"); for output, the ability to control a vehicle 

under demanding conditions at an off-street test facility, or 

to communicate intentions in hazardously ambiguous situations. 

Finally, at the fourth stage, changes are considered in the 

extent to which performance is affected under real world traffic 

conditions. There are events occurring at the rate of several 

per minute or more which it may be useful to measure. The input- 

process-output model may again assist in selecting specific 



behaviors to be observed (for example, visual scanning, appro- 

priateness of decisions, and dynamic vehicle positioning), but 

there are also questions of timing and sequencing under real 

traffic conditions. Tests which measure traffic conflicts rather 

than the driver's individual actions, comprise a promising form 

of measurement which is meaningful at this stage of the causal 

chain, although most work in this area has concerned highway lo- 

cations rather than drivers. The most practicable form of test 

for this stage is the on-street observation of driver actions by 

an observer or an automatic recording device present in the car. 

Less obtrusive forms of observation (from a trailing vehicle for 

example), are very desirable but rarely feasible. 

At all four stages in the causal chain model, much confu- 

sion can arise over the nature of the criteria for success which 

are erected with each type of test. An important distinction can 

be made about the way in which particular outcomes are defined 

as successful. On one hand, outcomes may predict, or have high 

logical relevance to the ultimate criterion of success, namely 

accident reduction; on the other, success can very credibly be 

defined as the attainment of instructional objectives, which 

themselves may only be assumed to relate to accident reduction. 

At the present state-of-the-art of testing, the latter definition 

of success must assume major importance, even under the "real 

world" test conditions. 

Given this broad range of measurement possibilities, a deci- 

sion must be made on the number and mix of instruments to be em- 

ployed. There is, in general, a cost choice to be made between 

increasing the amount of experimental control to improve the fi- 

delity of test results, and increasing the amount of testing it- 

self. However, even at the expense of some confidence in indi- 

vidual test results, i t  i s  i m p o r t a n t  t o  s e l e c t  i n s t r u m e n t s  f rom 

a s  many s t a g e s  i n  t h e  c a u s a l  c h a i n  a s  p o s s i b l e .  

This ensures that a maximum of information is yielded by the 

evaluation. The use of only one or two types of measurement can 



be close to catastrophic if unforeseen problems arise with the 

experimental controls. Under ideal circumstances, each of the 

four stages of intermediate measurement would be fully utilized 

together with immediate and ultimate measures, providing the op- 

portunity to trace in great detail the effect of the training 

throughout the causal chain. While this may not be fully attain- 

able at present, the model provides a highly preferable alterna- 

tive to evaluations built around some independent a priori defi- 

nition of "safe driving". 

3.2 DESCRIPTION OF INSTRUMENTS 

Immediate Measurement 

For the purpose of monitoring the operation of the program, 

records were routinely kept of attendance and instructor assign- 

ments at all test and training sessions, of library usage, and 

of reasons, where available and appropriate, for non-completion 

of the course. 

In addition, two attempts were made to measure participants' 

opinions of the program. The first consisted simply of a yes/no 

question about whether they thought Ford should offer skilled 

driving instruction for its employes, together with two open- 

ended questions on the reasons for their answer, and for taking 

advantage of the course. These were embedded in a questionnaire 

administered at pre-testing. This was primarily intended to gat- 

her biographical data, not available from company files, but 

which was needed to validate sampling assumptions (such as dri- 

ving experience, and previous driver improvement course partici- 

pation). A copy of the questionnaire is included as Appendix 2, 

The second attempt to measure opinions was through a survey 

which was mailed to all participants approximately four months 

after their post-test date (whether or not they completed the 

post-test). This included Lickert type items on the usefulness 

of the program, their approval of skilled driving as a company 

offering, and ratings of their own driving ability before and af- 

ter the program. Other multiple choice questions asked whether 



and when they would like to re-take such a program, whether they 

wou1.d like it offered to membcrs of their families, and who they 

helicved to be rcsponsiblc for the largest number of all automo- 

bile accidents. Open-ended questions invited comment on the 

most and least useful parts of the program, instances from their 

driving experience of how it helped or confused them, why they 

took part, and upon changes or additions they would recommended 

for any part of the program. Appendix 3 comprises this survey. 

Finally, at post-test, participants were invited to write 

down the number of near accidents they had recorded on a special 

score card which was handed out at pre-test. This is an educa- 

tional device, rather than a criterion instrument, but the re- 

porting rate of each group is useful as an index of participant 

interest and can thus be regarded as part of immediate evalua- 

tion. 

Intermediate Measurement 

~t least one test was used at each of the four stages dis- 

cussed in Section 3.1. A content acquisition test consisted of 

thirteen multiple choice questions on the information content of 

the program. It was presented as Parts I1 and I11 of a written 

test which, to minimize contamination from discussion and recall, 

was not administered at pre-test. Parts I and IV of the same 

test contained another seventeen multiple choice items, which 

provided a test of knowledge about driving techniques and pro- 

blems (per "enabling proficiencies" in the causal chain model). 

The written test as a whole was developed by Ford from a larger 

set of items which were pre-tested for difficulty on Ford emplo- 

yes not involved in the program. A copy is included as Appendix 4. 

Two instruments were chosen to test "driving task proficien- 

cies". In the area of "input" subtasks, an attempt was made to 

build two comparable, short tests to measure the Perception of 

Hazards by drivers. The items used were suggested by an instruc- 

tion booklet from Illinois State University (McPherson and 

Cooper, 1966) which describes how to construct such a test from 



a filmstrip of the same name published by the Shell Oil Company. 

Each frame of the filmstrip shows a potentially hazardous traf- 

fic situation. These were shown for five seconds, after which 

subjects were read a list of three to five clues to danger, at 

least one or two of which were present in the preceding frame. 

Subjects answered true or false to each clue, and were scored on 

the sum of their correct responses over six frames. The instruc- 

tions for the test suggested weighted demerit points for wrong 

answers. The suggested weights, and also simple demerit scoring 

(one negative point for each incorrect answer) were tried on the 

accumulated data, but no advantage was found to these more com- 

plex scoring methods. Both versions of the test were automated 

using a filmstrip and tape cassette, It was not possible to 

fully pre-test the versions for comparability owing to the se- 

vere time constraints at the start of the program. 

Two versions were needed because it was considered desira- 

ble to make pre-test-post-test comparisons, but to administer 

the same version twice would again invite contamination for 

those participants who discussed its contents between pre- and 

post-test. The versions were randomly assigned to approximately 

equal numbers of pre-test sessions; at post-test, participants 

took the version they were not assigned at pre-test. 

For "process" subtasks, a simple creativity-testing techni- 

que was applied, somewhat speculatively, to the thinking of dri- 

vers. The technique, known as "Unusual Uses", is to ask a sub- 

ject to name as many uses as possible for a given object; in 

this case, participants were asked to write down as many actions 

as possible to maintain safety in a hazardous driving situation, 

which was described*. Two such situations were assigned the 

same random split-half basis as was used for the Perception of 

Hazards test. Scoring was by summation of the number of mutual- 

ly exclusive responses. A copy of the test comprises Appendix 

5. 

*This technique was suggested, and the items written, by Dr. 
Richard J. Kaplan of HSRI. 
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was restricted to individual driver actions; conflict measure- 

ment was not attempted. A standard fifteen mile route was spe- 

cially designed to include a warmup period on service roads, 

three freeway stretches, each about three miles in length, and 

three urban driving situations, each including a congested left 

turn from an arterial into a residential street. One freeway 

section was followed by all three urban/left turn sections, fol- 

lowed by the remaining two freeway sections. During the second 

urban/left turn and the second freeway sections, participants 

were asked to perform a secondary task to simulate the more 

stressful conditions which occur during distraction. The tasks 

used consisted of reciting the alphabet forwards or backwards at 

given time intervals using the dashboard clock. This provided 

one section each of freeway and urban/left turn driving under 

normal driving, one each under stress, and one each under reco- 

very from stress. For both types of driving, the stress and 

recovery sections were contiguous. 

This test route was designed to accommodate two methods of 

measurement. Firstly, an on-board automatic recording device, 

designed by Ford Motor Company, provided an Objective Behind 

the Wheel (ORTW) Measure. The output from this device was a con- --- 
tinuous graphical record on paper tape of steerinq reversal 

rates, speed, and brake applications over time. In addition, 

over each of the freeway sections, a formula of speed and 

steering reversals was computed and displayed as an index number. 

This was manually cued at set highway locations. The number was 

scrambled in a manner unknown to the observers to avoid conta- 

minating the subjective scoring. 

The device is a modification of instrumentation which has 

been developed since the late 1950's in Ford Motor Company's 

program of driver and highway research. An overview of its de- 

velopment is given in Platt, Gram and Hobday (1969) 9 ,  and an 

earlier but more detailed discussion of its application will be 

found in Platt (1964) ' O .  



The paper tapes for each test subject were transcribed* in- 

to digital form. Variables recorded comprised steering reversal 

rates over each of the six sections of the route, total time 

elapsed on route, the index numbers and average speed for each 

of three freeway sections, and total brake applications. In ad- 

dition to these variables, various combinations were used in 

analysis, including ratios of stress to pre-stress data. More de- 

tailed material on the objective instrumentation will be found 

in Appendix 6. 

Secondly, a Subjective Behind the Wheel (SBTW) test was de- 

signed to measure group mean differences in the application of 

principles taught in the program**. The route was used to pro- 

vide three replications (corresponding to pre-stress, stress 

and recovery) of three observations of freeway driving, and of 

six observations during the urban/left turn sections. Each of 

the nine items were developed by HSRI in cooperation with the 

instructors, who were to perform the observations. It was espe- 

cially important to achieve and maintain consensus on the inter- 

pretation of the items, as each item required the observers to 

score on a yes/no basis whether a number of related behaviors, 

taken together, were performed satisfactorily. The items all 

relate to the instructional content of the program, and are lo- 

gically related to accident-free driving. A score sheet with 

key-phrases, and a full-length version of the items, will be 

found in Appendix 7. In addition, during the freeway sections, 

an estimate in seconds was made of the amount of headway consis- 

tently accepted. 

Subjective observations were not made continuously. Rat- 

her, a one to two minute sequence was defined between fixed 

*The transcription was completed under contract with Ford. by 
the American Academy of Transportation, Ann Arbor, Michigan. 

**This test was developed by Martin E. Lee with assistance of 
Dr. Donald Smith, Driver Behavior Project, Highway Traffic 
Safety Center/Department of Psychology, Michigan State Unive- 
rsity, East Lansing. 



landmarks within each of the six sections of the route. These 

were carefully chosen to include maximum comparability between 

each of the freeway sections and between each of the urban/left 

turn sections. A short but intensive training period was con- 

clucted by I I S R I  of the initial set of instructors in the opera- 

tion of this test, following immediately upon the finalization 

of its content. All possible pairs of instructors jointly ra- 

ted Ford employes who volunteered as guinea pigs, (but who were 

not part of the program). Differences in scoring were discussed 

after each test run and inter-observer reliability rose consi- 

derably as a result. Thereafter, this exercise was periodically 

repeated to try to maintain maximum consistency between the in- 

structors. On two occasions, November 1972, and March 1973, 

item anal.yscs were carried out from such a series of runs, and 

the results are included in Appendix 7. Inter-observer relia- 

bility was understandably not as high as would be attained with 

simpler tests; therefore, whenever feasible, the same observer 

was assigned to a subject for pre-, post- and follow-up tests. 

Also, instructors were not permitted to act as the test obser- 

ver for a participant whom they had taught in any of the road 

training sessions. All analyses comparing two administrations 

of this test on the same subject were confined to cases for 

which the observer remained constant. It was intended that at 

all times during the program, the treatment group membership of 

test subjects would be concealed from the observers. Partly 

because of scheduling regularities, which were essential for 

logistical reasons, it was impossible to maintain this condi- 

tion. 

In the time available, it was not possible to establish 

test-retest reliability experimentally. However, within the 

experimental design, the replication of the test for the con- 

trol (WEDMK) group gives some indication of this, subject to 

some possible drawbacks, such as differences in Hawthorne ef- 

fects. For the 428 subjects who were tested by the same obser- 

ver, pre-test score correlates highly significantly with post- 



test score at r = , 5 4 3 5 .  

Because of a tendency for evaluations of driver training 

programs to reflect major biographical characteristics rather 

than training effects, a study was undertaken on the first five 

cycles of data to establish the relationship between this test 

and age, salary grade, and driving experience. Regression mo- 

Zels including all three factors were developed on three sam- 

ples of the subjects; none of the models could explain more 

than 7.3% of the variance in pre-test sum score. An edited 

version of this study is included in Appendix 7. 

Ultimate Measurement 

Two types of accident or loss data are available for the 

long-term comparison of treatment groups. Both have already 

been used to compare two years of driving history prior to en- 

tering the program. 

Under a standing arrangement with the Secretary of State, 

official Michigan driving records may be accessed by HSRI for 

strictly confidential research purposes. Group accident and 

violation rates may, however, be published. The number of all 

collisions, convictions and points, are being stored, as noted 

elsewhere, for 95% of the volunteers, 35% of the cancellations, 

and 12% of the non-volunteers. 

For those volunteers eligible for leased cars as a job 

benefit (approximately 400), detailed data are available to this 

evaluation from The American Road Insurance Company (TARIC), - 
who underwrite damage to these vehicles. TARIC experiences 

around 0.7 claims per vehicle per year, but using a hand-sort 

method of claims records, matches were found at about 0.3 

claims per vehicle per year for program participants. This is 

largely a function of the number of claims which are processed 

without an employe name, especially when minor damage is recti- 

fied at the time a car is turned in for replacement, or of the 

change in leasing number which results when an employe changes 



his company location; TARIC data is only stored for this evalua- 

tion if the name and lease number on the claim sheet matches 

that of the participant. Information recorded consists of the 

total number of collision claims, total non-collision claims, 

collisions involving a liability claim against the employe, 

claims involving subrogation attempts on behalf of the employe, 

and total dollar value of damage to the leased car. Unlike the 

SOS data, a record only exists for those with accidents on re- 

cord. Therefore, claim and dollar rates have to be computed on 

the basis of all participants who are eligible for leased cars. 

A problem with these otherwise very promising data is that the 

driver of the leased car at the time of collision is often un- 

known; moreover, because the lease fee includes no-deductable 

insurance, and no other financial penalties for accident invol- 

vement, these cars receive disproportionate use by higher in- 

surance risks, such as the teenage children of employes. 

Two other types of insurance data were originally intended 

for use in this evaluation. The first was the dollar value of 

liability settlements against the drivers of leased cars. This 

proved extremely difficult to access in a consistent manner for 

individual drivers, because of a change in the Underwriter du- 

ring the period for which data was sought*. Secondly, an arra- 

ngement was made, courtesy of Blue Cross in Detroit, to record 

instances of medical claims made by participants in respect of 

injuries sustained in automobile accidents. Unfortunately, 

these data are much more sparse than expected, and are not being 

placed in the data base. 

*Thus the files contain no data for variables 302 and 308 in 
the codebook (volume 3 of this report). 



, 4 . 0  DISCUSSION OF DATA BASE 

This section describes the data base which has been deve- 

loped from the Employe Skilled Driving Program, and compares 

certain characteristics of the treatment group sub-samples, be- 

fore and after attention caused by dropouts and bad data, Sam- 

pling and operational assumptions are examined statistically. 

4.1 DESCRIPTION OF DATA BASE 

The data base has been developed in the form of three com- 

puter files. The principal ("Participant") file contains data 

on the 750 individuals who participated, at a minimum, in a pre- 

test session. These data include biographical information from 

company files and from the questionnaire which was completed at 

pre-test, all test data (in raw form where this is appropriate), 

and survey responses from 402 participants*. It also includes 

two years of previous driving history data from Michigan Secre- 

tary of State records for 710 participants, and a similar period 

of insurance (TARIC) claims records for private vehicles leased 

from Ford by 187 of the participants. A further 207 participants 

were estimated to be eligible for leased cars, but for these, no 

claims record was found. Altogether, the Participant file has 

432 variables; these are listed in Volume 3 of this report-- 

"Codebook for Volunteer Participant File". 

The two other computer files contain data, respectively, for 

the 947 Non-Volunteers, and 302 "Cancellations", the latter being 

those who volunteered, but for some reason did not then partici- 

pate in the program. In addition, Secretary of State driver re- 

cord data areincluded for the random samples of 117 Non-Volunteers 

and 103 Cancellations. The variables in both files correspond to 

*Because the ESDP program concluded in April 1973, rather than 
December 1972, it was not possible to include survey responses 
received later than mid-July 1973. The file will be updated 
when all responses have been received. 



variables 1-22 (biographical) and 312-322 (S.O.S.) in the Parti- 

cipant Codebook. 

All three files have been built on IBM 360 hardware in the 

form compatible to the Highway Safety Research Institute's Sta- 

tistical Research (SR) programs and the OSIRIS package developed 

by the Institute for Social Research. In addition, the Michigan 

Interactive Data Analysis System (MIDAS) may be used through a 

special interface. 

4.2 VALIDATION OF SAMPLING ASSUMPTIONS 

The experimental design calls for the comparison of four 

treatment groups of volunteers, and as an adjunct study, the 

comparison of a treatment and a control group of non-volunteers. 

It is important to validate the procedure used to assign emplo- 

yes to groups. A description of the procedure--stratified ran- 

dom sampling--is given in Section 3. It was expected that stra- 

tifying on age and salary grade would tend to ensure that the 

groups were comparable on other important variables. Unfortuna- 

tely, there is always a certain amount of dropout from groups in 

programs of this kind, and it becomes essential to question the 

comparability of the groups after various levels of attrition. 

These levels are summarized in Table 4.1. 

Using a one-way analysis of variance (ANOVA), a comparison 

was made of the mean values, by treatment group, of all availa- 

ble biographical and driving history variables, at the three 

main levels: those who were at least pre-tested (750); those who 

were both pre- and post-tested (560); and those whose subjective 

tests were conducted by the same observer at pre- and post-tests 

(428)*. Table 4.2 summarizes the means, and obtained ANOVA siq- 

nificance levels, for 24 variables. It will be seen that only 

two variables approach statistically significant differences. 

*This last level deserves separate validation because of the ne- 
cessity to use cases with matched observers exclusively in the 
analysis of the subjective behind-the-wheel test. 



,-q ;- " 'J A 4 .  31ow of Volunteers Through Trcgram 

Self 
TXEIEATMENT GROUP: *-Hour 4-Hour "ach ~ G D I I L I  TOTAL 

~ssigned 1 263 263 2.63 203  ' 1,J52 

Pre-Tested 180 i74 15 3 183 753 
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311 Sane observer , 

30cn of these are S.O.S. accidect variables in whlck zecorEeC 

aean frequeccies are excrerely iow--single vskicie colliaio~~s 

and injury collisions. 

A further sub-sample which reqxires validatincj across creay- 

ment groups consists of those participants who were loliov,:-..- u.d 

tested. Table 4.3 gives means values cf selected biographiccl 

and driving history variables. 

The follow-up tested sample contains, not surprisinsiy, s m e  

significant differences between treztment groups which have 2irni- 

nished to 28 or 29 in size. In particular, there are significazt 

differences in mean age and in the variance of salary grade. Mean 

salary grade is also very erratic. The marginally significant 

differences in high school driver education experience can be at- 

tributed to age. Commuting mileage differences may not be mean- 

ingful with these small groups, but at least one outlier (130 

miles) is contained in the WEDMK group. 

whole, however, the follow-up tested sample with 



TABLE 4 . 2  

Comparison of Biographical and Driving History Data by Treatment 
Group at Three Levels of Attrition From Original Group Assignments 

N 1 s  = Pre-tested: 750; Pre- & Post-tested: 560; Same Observer: 428 

V a r i a b l e  I S e l f  I ANOVA 
Number V a r i a b l e  Name S a m p l e  I 8-Hour  4-Hour T e a c h  WEDMK a 

I 

' P r e - T e s t e c ?  , not 1 n o t  1 n o t  . 6 3 6 9 * /  
R a c e / S e x  

' not 1 .6360*1 Pre i p p r o p r .  a p p r o p r .  1 a g g r o p r .  a p p r o p r .  
, 57p5* 1 j Same O b s v r  I I 

P r e - T e s t e d  3 . 9 4 4 4  ' 1 . 0 0 5 2  1 3 . 7 0 9 8  
I 3  C y c l e  x u m b e r  I P r e  & P o s t  3 . 9 0 0 0  1 3 . 9 4 4 4  3 . 5 5 5 6  : Same O h s v r  4 . 0 5 1 0  4 . 2 0 3 3  1 3 . 5 6 6 0  

I 
I P r e - T e s t e d  1 0 . 6 5 0  1 9 . 4 4 3 3  8 . 6 4 7 7  

S a l a r y  G r a d e  P r e  & P o s t  1 0 . 5 6 7  ' 9 . 4 8 7 7  8 . 6 3 1 9  1 a m  o r  1 1 0 . 6 8 4  1 9 . 3 9 8 4  8 . 8 6 7 9  
I 

4 . 1 0 3 9  ' . 3 3 3 0  1 
3 . 9 1 7 9  1 , 3 6 6 7  I 
4 . 0 6 9 3  1 , 1 7 8 4  / 
9 . 2 2 4 0  . 1 0 0 5 '  
9 . 1 4 1 8  / , 3 1 4 6  1 
8 . 7 2 2 8  . 4 0 1 6  6 

1 I 
I P r e - T e s t e d  i 5 7 . 9 6 7  5 8 . 4 2 8  5 7 . 4 6 1  / 5 8 . 3 3 9  1 , 6 7 3 9  i 2 1  e a r  o n  o r  r e  s t  5 7 . 3 5 0  5 8 . 6 5 4  5 7 , 5 7 6  5 8 , i l i  , 5 4 5 4  

I 1 Same O b s v r  5 7 . 3 3 7  5 9 . 0 3 3  5 8 . 1 4 2  1 5 7 . 9 5 0  1 , 5 2 3 3  1 

1 Marital 
I 
1 P r e - T e s t e d  1 1 . 1 2 2 2  1 . 1 7 0 1  1 1 . 1 5 5 4  1 1 . 1 2 0 2  , 4 2 1 4  

1 1 4  / l = m a r r i e d  P r e  6 Poct , 1 . 1 2 5 0  , 1 . 1 9 7 5  I 1 . 1 7 3 6  1 1 . 1 1 9 4  1 , 1 9 8 7  
I 2 = s i n g l e  , Same O b s s r  1 . 1 1 2 2  1 . 1 9 5 1  1 1 . 1 6 9 8  1 . 1 2 8 7  1 , 3 0 9 4  
! 

1,- 
I P r e - T e s t e d  2 9 . 0 6 7  3 0 . 0 7 2  2 9 . 4 3 0  ' 3 0 . 4 3 7  ! , 5 1 1 6  

Round T r i p  

1 8  , B i r t h  Y e a r  ?re & P o s t  1 2 8 . 2 6 7  3 0 . 0 8 6  2 9 . 5 4 9  3 0 . 1 9 4  , 3 5 5 3  1 1 Same O b s v r  2 8 . 6 4 3  3 0 . 4 4 7  3 0 . 5 4 7  , 2 9 . 9 7 0  ) , 4 5 4 3  

1 F r e q .  D r i v e s  corn- I  re-~ested 3 . 1 0 7 3  1 3 . 0 0 5 2  2 . 7 8 8 4  1 2 . 8 1 8 7  , 1 0 8 3  I 

* C h i - s q u a r e  s i g n i f i c a n c e  l e v e l  

29 p a n y  Owne l  C a r  P r e  & P a s t  1 3 . 0 3 3 6  , 2 . 9 2 5 0  / 2 . 7 6 6 0  1 2 . 7 9 7 0  
I , ( 5  p o i n t  s c a l e )  / Same O b s v r  1 3 . 0 3 0 6  1 2 . 9 5 8 7  , 2 . 8 0 9 5  1 2 . 8 9 0 0  

. 4 2 6 4  / 

. 7 2 5 5  1 



TABLE 4.2 (Continued) 

*Number points are under recorded, as they have been expunged from state records fcr 
part of the period measured here. 

\".PA s 
Variable I Self ANOVA 

Kurnber 7ariable Name Sample / 8-Eour 4-iiour Teach W1 DMK Y 

"Several abnormally expensive claims have been removed to avoid unreasonable infla~ior. 
of means. Anova significance is based on a log transformation because of skewness. 

matched observers did not differ significantly on any of the bio- 

graphical variables (at the 5% level or better) from the remainder 

-- 

,10465 ,15135 ,1444 I .I734 , 3 8 6 2  , 
.I3043 1 ,14379 .1374G ,17188 ,8301 
.12766 ,16102 ,12245 .I7895 ,6809 / 
,0058140 0.  / .0035556 1.023121 ,0962 : 

i 
I State ~ecord for 

1024 Two Years: 
I Number Collisions 

1 I State Record for 

of the matched observer groups. This comparison was carried out 

with two sample t tests. 

Pre-Tested 
Pre & Post 
Same Obsvr 

Pre-Tested 
1025 1 Two Years: Number 

Single Veh. Coll. 
Pre & Post ,0086957 O. 1 I 0. ,023438 ,0915 I 
Same Obsvr .010638 0. 0. 

I 
.021053 I ,2471 i 

I 
I 

.086705 .0796 1 

.078125 ; ,2843 1 
1 State Record for Pre-Tested .023256 1 .075675 1 .055556 
/ 1026 Two Years: Number Pre & Post 1 .026087 ,078431 I .053485 

I 

1 1 
Injury Collisions / Same Obsvr .021277 1 .084746 1 ,040816 1.073684 I .2141 1 
State Record for Pre-Tested 1 1027 Two Years: Number Pre & Past 

,37791 / .36216 .36667 .33526 

I Convictions 
I 

State Record for 1 1028 Two Years: 
, Number Points* 

1 
I / TARIC Claims for 
11074 1 Two Years: 1 Number Collisions 

I 1 TARIC Claims for 

.4476 / 
Same Obsvr 

Pre-Tested 
Pre & Post 
Same Obsvr 

Pre-Tested 
Pre & Post 
Same Obsvr 

Pre-Tested 
11075 1 Two Years: Number Pre & Post .22951 ,24051 .37662 ,22973 I ,3810 1 i 
1 1 Liability Collisn Same Obsvr .I8367 .25424 ,34426 1 ,23529 1 ,5540 / 
I I - -  

I 1 
I 1 
11076 I Two Years: Number Pre & Post ,37975 

1 Comprehensive Clm Same Obsvr 
f 1 

I 
I I 

I TARIC Claims for Pre-Tested .039604 ,14563 ,077670 ,071429 .I263 
!lo78 I Two Years: Number Pre & Post .032787 1 .I6456 ,10393 1.681081 .I660 r 

Subrogations Same Obsvr .020408 1 ,20339 1 ,098361 1.098039 ,0911 , 
- :  

I TARIC Claims for 
11077 I Two Years: $ Cost 

1 Damage-Leased Car' 

t 

Pre-Tested 96.720 1 61.634 
Pre & Post / 137.53 70.468 
Same Obsvr 135.90 77.356 I 

, ,9371 
.89851 

.33913 .32680 ,37405 1 32813 

106.89 1 84.274 1 .6561 i 
124.41 1 88.549 , .6540 , 
127.72 90.705 .7393 

I I 

.35106 .33898 ,40816 ,34737 

,55233 ,58889 .60000 ,52601 , ,9495 
,45217 
.53191 

.59406 

.68852 
,63265 

.16832 

.50980 1 ,63359 1 .50000 1 .7038 
1 .55085 ,66327 i ,52632 1 ,8773 

.50485 .66019 .75510 / .3857 1 

.56962 / ,79221 ,78378 .5776 1 
,59322 / ,77049 1 .86275 / .6098 

I 

,22330 ,31068 I .19388 ,2758 1 



TABLE 4.3 

Comparison of Selected Biographical and Driving History 
Variables, by Treatment Group, for Follow-up Tested Participants 

CN=111) 



Sarnplins- ~.ssi;r,ptions were next exanlined for the two non-vo- 

iunteer groups [those who were sent the WED,W package, and those 

who were not contacted after the original invitation), These 

groups are compared in Table 4.4. 

TABLE 4.4 
Comparison of the Non-Volunteer Treatment and Control Groups 

MEANS 

1 8  / B i r t h  Year 1 2 8 . 7 6 2  1 29 .076  , 6 6 0 2  1 I 

V a r i a b l e  V a r i a b l e  
Number Name 

1 5  

1 0  

No C o n t a c t  C h i - s q u a r e  
' WED( A  I n  Two S a m p l e  D e g r e e  Freedom, 

N=474 N=473 / t tes t  a S i g n i f i c a n c e ?  

I 

1 
I n o t  

Race /Sex  a p p r o p r  . n o t  

2  1 

S a l a r y  G r a d e  
I 

I 

I I j S t a t e  R e c o r d  f o r  

?Where t h e  a s s u m p t i o n  of h o m o g e n e i t y  o f  v a r i a n c e  i s  n o t  m e t  ( a t  t h e  5% 
l e v e l ) ,  a n d  f o r  R a c e / S e x ,  t h e  t a b l e  g i v e s  t h e  C h i - s q u a r e  d e g r e e s  o f  
f r e e d o m  a n d  s i g n i f i c a n c e  level .  

1 4  , Marital 

r 

Year J o i n e d  
F o r d  

1 0 2 4  
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1 0 2 8  
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None of the five key biographical variables were signifi- 

cantly different between the two groups. Tn addition, for sub- 

jects for whom driving histories were obtained, two years of 

state driver record data may be examined in the table; again, 

the groups do not appear to differ*. 

It was also necessary to examine the representativeness of 

the driver record sub-sample. A comparison of this sub-sample 

and the remainder of the non-volunteers is given in Table 4.5. 

The only notable difference is that the sub-sample joined the com- 

pany, on the average, about two years earlier than the remainder. 

TABLE 4.5 
Comparison of the Non-Volunteer Driver Record 
Sub-sample With the Remaining Non-Volunteers 

?Variances significantly different at 5% level, but not at 1% level. Also 
see note, Table 4.4. 

*It will be noted that with sample sizes as small as those used 
here for driver record comparisons, it is sometimes difficult to 
meet the t test assumption of homogeneity of variances. F tests 
were performed on the variances; where they were found to differ 
at the 5% level or better, and also the t statistic was close to 
the critical value, a Chi-square test was performed. The Chi- 
square statistic was also used throughout the study for compari- 
sons of race/sex, as it is a strictly nominal variable. 

Variable Variable 
Number Name 

10 Salary Grade 

14 
I Marital 

15 ~ace/Sex 

18 Birth Year 

Remaining / 

21 Year Joined 
Ford 

Driver Record Non-Volun- 
Sub-sample teers 
N=117 N=830 

Chi-square 
Two-Sample Degree Freedom/ 
t test a Significance? 

11.692 

1.2308 

not 

11.281 

1.1819 

not 
appropriate 

I 

27.154 

I 

? 

.2059 

I 

31/. 8709 

appropriate 

29.167 

?- I 5/. 8626 

I I ,0637 

55.462 1 57.276 
! 

t 42/. 0364 



A similar examination of the clrivcr record sub-samplc! of 

the 302 cancellations will be found in Table 4.6. Only the 

length of service with the company appears to differ to any de- 

gree, and this is significant at no better than the 9% level. 

TABLE 4.6 
Comparison of the Cancellation Driver Record 
Sub-sample with the Remaining Cancellations 

Remaining 
Driver Record Cancella- Chi-square 

Variable Variable Sub-Sample Two-Sample Degree Freedom/ 
Number Name N=103 N=199 t test a Significance? 

?Where the assumption of homogeneity of variance is not met (at the 5% 
level), and for Race/Sex, the table gives the Chi-square degrees of 
freedom and significance level. 

10 

14 

15 

General comparisons between the major groupings of subjects 

(i.e., volunteers who participated, volunteers who cancelled, 

and non-volunteers), are a legitimate concern of "immediate" 

evaluation, and are therefore discussed in Section 5.1. 

Salary Grade 

Marital 

Race/Sex 

18 / Birth Year 

4.3 VALIDATION OF OPERATIONAL ASSUMPTIONS 

11.835 

1.0583 

29.262 

56.233 21 

As described in Section 2.3, several operational factors 

were randomized to the extent practical considerations allowed. 

Several of these were subjected to statistical analysis. 

10.593 

1.1156 

i 

t 

Year Joined 
Ford 

It is particularly important in the evaluation of training 

not 
appropriate 

I 

1 

21/.8332 + 

I 
1/.1089 1 

I 

i 
1 

30.307 ' .3733 

not I 
appropriate( ? 

58.106 

4/. 4040 
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.0935 



effects to keep the time which elapses from pre-test to post- 

test constant between treatment groups. The same is true of 

post-test to follow-up test geriods. Table 4.7 shows the means 

for both periods by treatment group. One way analyses of varia- 

nce revealed no significant difference between the groups. 

TABLE 4.7 
Mean Time in Days Between Tests 

Because of measured differences in observational "style", 

TEST SELF- ANOVA 

the allocation of road test observers to the treatment groups po- 

tentially could introduce serious bias into the results on the 

SBTW test. Because the SBTW analyses were carried out exclusive- 

ly on the 428 cases with matched observers on pre- and post-tests, 

this same set of cases was used to test the assumption of random 

observer assignment. The frequencies and Chi-square test details 

are given in Table 4.8. The significance level of .952 suggests 

that the four treatment groups are very well matched in this res- 

pect. 

Of lesser import was the allocation of instructors to the 

formal training sessions. These were analyzed separately for 

road and classroom components within the Eight-Hour and Four-Hour 

courses. A close to random assignment over all training sessions 

is desireable because of the intentional variability in personal 

characteristics between the instructors. It is especially desi- 

reable for the road tlaining sessions, because therein the 

WEDMK 

37.43 

120.32 

TEACH 

38.38 

132.9 

INTERVAL 8-HOUR 4-HOUR a 

.3390 

.5591 

Pre-test to 37.72 
Post-test 
N=556 

Post-test to 
Follow-up 1 125.78 
Test N=113 

36.83 

121.00 



TABLE 4.8 
Ailocati~n 05 Road Test Observers to Treatment Groups 

(Frequencies) (Cases with Matched Observers on Pre- and Post-Test Only) 

OBSERVER 
NUMBER 8-HOUR 4 -HOUR 

4 Totals 

SELF- 
TEACH WEDMK TOTALS 

s 

CHI SQUARE = 11.507 DF = 21 SIGNIF. LEVEL = . 9 5 2  

success of the teaching situation depends heavily on the personal 

skills of the instructor. It would be particularly disadvanta- 

geous to the experimental design if certain instructors had ten- 

ded to "specialize" in the third and fourth sessions, as this 

would introduce systematic differences between the Eight-Hour and 

Four-Hour courses. 

Table 4.9 reveals an equitable distribution of road training 

instructors for the Eight-Hour course. (The differences in the 



TABLE 4.9 
Eight-Hour Course 

Allocation of Instructors to Road Training Sessions (Frequencies) 

INSTRUCTOR NUMBER 
INSTRUCTOR TOTAL 

CHI SQUARE = 21.152 DF = 24 SIGNIF. LEVEL = .6063 

total number of sessions, whether road or classroom, taught by 

each instructor, result primarily from different lengths of ser- 

vice.) The Eight-Hour classroom sessions, by comparison, do show 

some imbalance (Table 4.10). The Chi-square significance of 

.0002 is perhaps misleading, it is based on rather large marginals 

which tend to increase significance. The imbalance is not ex- 

treme enough to suggest that the four classroom components of the 

Eight-Hour course were inadequately supplied with the full range 

of instructors. 

As shown in Tables 4.11 and 4.12, both the road and the 

classroom sessions of the Four-Hour course appear to be satisfac- 

torily distributed among the instructors. Tables 4.10 and 4.12 

combined throw additional light on the possibility of unwanted 

"specialization" in either the first or second pairs of classroom 



TABLE 4.10 
Eiqh t -Hour  Course 

Allocation of 1 n s t r u c t . o r s  to Class]-oom T r ; t i n i ! ~ l ~  
Sessions ( l ' r t ~ ( ~ u o ~ ~ ~ i  C S )  

[I) 

: 
.d 

[I) 
m 
rd 



TABLE 4.11 
Four-Lour Course: Allocation of Instructors 

to Road Training Sessions (Frequencies) 

CHI SQUARE = 7.52 DF = 8 SIGNIFICANCE = . 4 8 1 7  

TABLE 4.12 
Four-Hour Course: Allocation of Instructors 
to Classroom Training Sessions (Frequencies) 

CHI SQUARE = 3.461 DF = 9 SIGNIFICANCE = ,9432 

*If only one participant was present, a library assignment was some- 
times given in lieu of class. 

sessions. The proportion of sessions 1 and 2 combined, as a per- 

centage of all classroom sessions taught, for each instructor, 



ranges from 62% to 81%. For the three instructors who were pre- 

sent for the entire program, and who taught over half of all the 

sessions, the range was 70% to 818. This sugqests only a mo- 

derate amount of "specialization". 

The classroom sessions were more standardized than the roa2 

sessions, partly because of more intensive instructor preparation 

for the former, and partly because of the use of significant 

amounts of "packaged" audio-visual material, including some pro- 

grammed learning. Therefore, it is reasonable to accord these 

variations in classroom instructor allocation only minor signi- 

f icance . 
Finally, although there were some systematic differences in 

the mean time of day between treatment groups, this was found 

statistically to have negligible effect on key test scores. 





5.0 DISCUSSION OF RESULTS 

The results of all data available at the time this report 

was prepared are discussed in three parts: immediate evaluation, 

based on program flow characteristics and much of the survey da- 

ta; intermediate evaluation, which covers the test data; and 

comments on the prospects for ultimate evaluation. 

5.1 IMMBDIATE EVALUATION 

Two kinds of data are available to measure the immediate 

impact of the program. The first is obtained by monitoring 

"flow" records of volunteering, cancellation, and attendance 

characteristics. The second is provided by survey data. 

Flow Characteristics 

The basic information in flow has already been presented 

in Table 4.1. A little over half of the original 2,000 invi- 

tees accepted, but each of the four equally-sized volunteer 

treatment groups lost about 30% of their number as cancellations 

In many cases, this was the result of irreconcilable time con- 

flicts. 

It is particularly important in understanding the feasibi- 

lity of this kind of program to compare the characteristics of 

those who volunteered, with those who did not. A further com- 

parison can be made between volunteers who actually participa- 

ted and those who cancelled. 

All three groups are compared on two biographical varia- 

bles of outstanding importance, age and salary grade, in Fi- 

gures 5.1 and 5.2. These variables are, of course, interrela- 

ted, and to some extent they show similar trends. Those who 

originally volunteered tend to overrepresent the middle salary 

grade and age ranges. This is particularly true of salary 

grade, which shows substantially higher variance for 
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non-volunteers than for volunteers. However, there also is some 

tendency for the middle salary grade and age ranges to be over- 

represented in the cancellations, with the result that the 

participant volunteers were less extreme in this respect. A re- 

latively high proportion of the thinly-represented top four sa- 

iary grades fall into the cancellation category. Overall, the 

stronger appeal of the program to the "middling" ranges could 

result partly from the desire of those in promotion positions to 

cooperate with company programs. 

A consistent weakness of driver programs offered to volun- 

teers is the lack of information to support their representati- 

veness of larger driving populations. Ex post f a c t o  studies of 

some high school programs suggest that those who volunteer may 

have important differences in social and driving history chara- 

cteristics compared to those who do not. Table 5.1 provides a 

comparison on key biographical and driving record variables be- 

tween all three groups under consideration. Means are given 

for all variables (except Race/Sex), to assist in interpreting 

the meaning of various statistically significant differences 

found between the groups. Salary grade appears to be the only 

variable for which sizable group differences exist in the 

means. Between group variances, as already noted, are far from 

homogenous, making it difficult to test means directly. How- 

ever, given these samples, a Bayesian Posterior Probability of 

,9993 was calculated that volunteer participant mean salary 

grade is lower than that of the non-volunteers. As Table 5.1 

shows, it is reasonable to infer from Chi-square statistics 

that, both volunteer groups differ very significantly from the 

non-volunteers on salary grade. A partial explanation for this 

difference may be that the more senior employes tend not to 

volunteer for programs which commit their time during working 

hours. 

There is a slight tendency for fewer volunteers to be 

married, despite that they also tend to be slightly older than 

the volunteer groups. There is also a tendency for volunteers 



TABLE 5.1 Overall Comparison of Volunteer Participants, 
Volunteer Cancellations, and Non-Volunteers 

TWO-SAMPLE t SIGNIFICANCE, OR 
C H I - S Q U A R E  S I G N I F I C . 4 I I C E  I F  V A R I A N C E ' S  NOT 

MEANS HOMOGF2CIUS 

Vol. Partic. Vol. partic. Vol. cancel 
vs vs vs 

1701. Cancel Non-Vol  on--Val 
Variable 

- -- -- 

.0000 

.0002 
----- 

.0173 
-- - 

-0040 
--- 

.3989 

. 6 6 5 6  

-- 

.2877 

.I307 

.0414 

.5162 

-7643 

.2084 

.2704 

.8769 

.2905 

Number 

10 

14 

15 
- 

18 
--- 

Volunteered & Volunteered & Non- 
Participated Cancelled 'T7olunteers 

N=750 N=302 N=947 

.0009 

.013.2 

.0474 

.0%2% 

-0256' 
I 

.3439 

- - -- 

. 9 9 6 3  

-5338 

Variable Name 

Salary Grade 

Marital 

Race/Sex 

Birth Year 

2 1 

1024 

1026 

1 w 

9.4747 

1.1427 

. 4268 

. 2896 

.5457 -5059 

-. 

.745i .9184 

11.017 

1.0960 

Year Joined ' 58.047 Ford 

State Rccord for 
Two Years: Num- .14366 
ber Collisions 

State Record for 
Two Years: N u m -  

11.332 

1.1880 

- - - - - - - - NOT APPROPRIATE-------- 

29.755 
-- 

57.4 67 

.20388 

57.052 

-17949 

0. 

-03419 

-41026 

.73504 

29.960 

Single Vehicle 
Collisions 

State Record for 
Two Years: Num- 
her Injury Coll. 

State Record for 
Two Years: Num- 
ber Convictions 

State Record for 
Two Years: Num- 
ber of Points 

- 

28.919 

-00845 0. 

-06056 04854 

. 3 6 0 5 6 1  -48544 

-56761 .75728 



to include slightly fewer women and non-whites, but the overall 

numbers of these are not large. There seems to be little dif- 

ference in the average length of service with the company. 

Comparison of all State driver record variables available 

reveal no significant differences between the three groups. The 

higher mean collision rate of the cancellation group, although 

not statistically significant, may support some anecdotal evi- 

dence that recent accident experience can have an inhibiting ef- 

fect on voluntary participation. 

In general, there is no reason to suppose that any one of 

the personal characteristics has much relevance to the fact of 

cancellation. However, neither is there substantial evidence 

that the results of this program could not be extrapolated to 

the large majority of salaried employes in corporations such as 

Ford Motor Company. The extent to which results may be genera- 

lized to the wider driving public is not known at this time. 

Another aspect of flow which is of considerable interest 

is that 190 of the employes who participated in at least a pre- 

test dropped out of the program before their post-test. These 

comprized 33% of the Eight-Hour group, 18% of the Four-Hour 

group, 25% of the Self-Teach group, and 27% of the WEDMK group. 

The difference in dropout rate between the Eight-Hour and Four- 

Hour courses almost certainly reflects the greater convenience 

of the latter treatment, The remaining two groups were only re- 

quired to attend the pre-test and post-test, and it is reasona- 

ble to expect their dropout rates to be higher once they reali- 

zed that, other than individual study, their participation was 

limited to these sessions. 

A comparison was made of available biographical characte- 

ristics between dropouts and those who completed the program. 

This included the information gathered in the questionnaire at 

pre-test. A number of significant factors were revealed. 

Dropouts, like cancellations, tended to overrepresent the mid- 

dle range of salary grades. They also tended to drive company 



cars more often, drive further to work, and have a higher ann~al 

mileage, than those who stayed in the program, Other variables, 

including State driver record data, were not significantly dif- 

ferent. 

The point at which dropping-out occurred for those who 

were scheduled for instructional sessions was also examined. 

Table 5.2 shows that about one-half of the dropouts in both 

formally trained groups did not begin the training sessions. 

Thereafter, approximately equal numbers of participants 

dropped out after each session, except for the last session 

of the Eight-Hour course. For comparison, attendence is also 

shown for those pre- and post-tested. More participants 

would have dropped out after completing all of their assigned 

instruction but for a special effort to re-schedule those 

who had missed their post-test. 

TABLE 5.2 
Number of Instructional Sessions Completed 

0 
Tested Group 

The pre-test results of dropouts were also analyzed to exa- 

mine the possibility that they were more or less capable in 

some aspects of driving ability than those com.pleting the course. 

Differences are close to zero for the Subjective Behind-The- 

Wheel scores and for the Perception of Hazards Test. The drop- 

outs do seem to be slightly higher on the Unusual Uses Test, 

possibly indicating a greater familiarity with problem-solving 

approaches. 

Only 1 2 3 4 Totals 

When participants commented about the need to drop out, 

this was recorded. By far the most frequent reason given was 

r 
8-Hour 

4-Hour 

Dropouts 
Pre & Post 

Dropouts 
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workload. Other factors may have included company employes' 

growing general knowledge of the nature of the various treat- 

ments in the program. Several press releases were made within 

and outside the company about the four different courses. This 

may have led more Self-Teach and WEDMK participants to feel 

"short-changed" later in the program, and indeed the dropout 

rates tended to increase in the later cycles. Very few drop- 

outs at any time were openly hostile to the program as they had 

found it, and many would have completed all their sessions un- 

der more flexible scheduling arrangements than were possible in 

these circumstances. 

The final flow characteristic to be considered concerns 

one of the base conditions in the experimental design, namely 

equal access to the program's informational content through the 

Audio-Visual library. Records of library usage do not fully 

reflect its use at all times throughout the program, but there 

is no reason to suspect that they do not reveal the pattern of 

usage by each treatment group. Table 5.3 shows that, as expec- 

ted, a much smaller number of participants in the Eight-Hour 

and Four-Hour groups made use of the facility. These two 

groups also used fewer items. The number of items used refers 

to self-instruction audio-visual modules and to take-home book- 

lets. 

TABLE 5.3 
Use of Library Materials, by Treatment Group 

SELF- 
8-HOUR 4-HOUR TEACH WEDMK TOTAL 

Number of Parti- 
cipants Using 
Library 

Average Number 
of Library Items 
Used 

16 

3 . 6 2  

I 
I 

1 9  1 3 0  6 6  

5.48 3.05 

131 

5.81 6 . 2  



It should be noted that the Self-Teach package included all of 

the booklets which cover the content of the program. Library 

usage was not much of a substitute for dropping classes; only 

11% of the dropouts used it, compared to 20% of those completing 

the program. 

Various analyses were performed to compare those who used 

one to four library items with those who used five or more, acd 

also with those not using the iibrary at ail. The library was 

used more extensiveiy and by more participants in the later 

months of the program. As Table 5.3 suggests, the majority of 

"five plus" users were in the Self-Teach and WEDMK groups. They 

tended to be younger, and to drive more miles per year than the 

non-users. The "one to four" group by contrast, on the average, 

were slightly older and drove fewer miles per year than the 

non-users. Other biographical characteristics, not directly a 

function of age, were not significantly different. 

Survey Data 

Approximately 400 surveys were received back in time for 

the analyses discussed in this report*. 

The survey employed a number of ordinal-type multiple 

choice questions, responses to which are summarized in Table 

5.4. The two questions on general approval for the program, 

out of its usefulness, or as company policy, do not distinguish 

markedly between the treatments. The same is true of a simi- 

lar "company policy" question which was answered on a yes/no 

basis in the pre-test questionnaire; in this case, the favora- 

ble vote was almost unanimous. However, the usefulness ques- 

tion is more favorably answered, the greater the intensity of 

treatment. All four groups appear to have received the mes- 

sage, contained in the program material, that nine out of ten 

*The data file will be updated later with all additional res- 
ponses and made available for further analysis. 



TABLE 5 . 4  
Responses t o  Ordinal-Type Quest ions  on Mailed Survey, 

By Treatment Group - Average N = 396 

d r i v e r s  b e l i e v e  they a r e  above average;  i n  each group, s e l f -  

r a t i n g s  of d r iv ing  a b i l i t y  were lower a f t e r  t h e  program than 

be fo re ,  even though both r a t i n g s  were requested on t h e  same 

survey i n  ad jacen t  ques t ions .  The Four-Hour group show t h e  

g r e a t e s t  drop i n  s e l f - r a t i n g s .  

Treatment group seems t o  have had l i t t l e  e f f e c t  on how 

o f t e n  a  p a r t i c i p a n t  f e l t  i t  would be h e l p f u l  t o  t a k e  a  program 

such a s  they underwent, o r  upon whether p a r t i c i p a n t s  would 

l i k e  i t  o f f e red  t o  t h e i r  f a m i l i e s .  The Four-Hour group i s  

perhaps a  l i t t l e  more unfavorable on t h e  lat ter  ques t ion  

Variable  
Number Var iab le  Name 

2 6 1  1 Would you l i k e  t h e  program . , .Yes 
o f f e red  t o  your f a m i l y . . ,  

L 

2 4 4  

253 

256 
------- 

257 

2 6 2  

Eight-  Four- Se l f -  
Hour Hour Teach WEDMK 

How use fu l  Was Program 
(1 High t o  5 Low) 

Approve Company Giving Program 
(1 Low t o  5 High) 

-Before Program 
Se l f  Rate Driving 
(1 High t o  5 Low) 

-After  Program 

. . .Every 2 y r s  . 
Would you l i k e  ... Every 3 y r s .  
t o  r e t a k e  such ... Every 4 y r s .  
a  program... ... Not again  . . .Other 

2.53 

4.34 

3.07 

4.13 

I 

MEANS 

2.45 2.35 2 . 1 1  
------- ------ ------- ------- 

2 . 1 6  1 2 . 0 4  1 1::; 1 2 . 0 1  

PERCENTAGE OF RESPONSES 

2 . 6 9  

4.07 

26% 
2 1 %  
15% 
1 9 %  
19% 

2 . 9 0  

4.16 

12% 
34% 
15% 
27% 
1 2 %  

25% 
22% 
1 6 %  
28% 
9% 

1 4 %  
29% 
25% 
23% 
9% 



than might be expected from the popularity of that treatment. 

Responses to a specific question relating to participants'be- 

liefs about who has the most accidents are summarized in Table 

5.5. The differences noted are not significant statistically, 

but the trend is favorable to the program; the greater the 

amount of training, the greater the recognition that the average 

driver, and not popular scapegoat groups, is responsible for the 

great majority of accidents. 

TABLE 5.5 
Percentage Responses, by Treatment Group, to Survey Question 
"Who Has the Highest Percentage of All Traffic Accidents?" 

Eight-Hour Four-Hour Self-Teach WEDMK 
Response N=87 N=103 N=101 N = 9 3  

I I 

CHI SQUARE = 8.225 

Drivers Who Have Already 
Had a Serious Accident 

Drivers With Grossly 
Anti-Social Behavior 

"Average" Drivers 

DF= 6 SIGNIFICANCE = .2221 

The remainder of the survey consisted of open-ended ques- 

tions about all aspects of the program. It is worthwhile to 

2 . 3 %  

examine responses to two types of question. 

The first type asks only for a statement of what aspects 

were most or least useful. Table 5.6 lists the aspects which 

4 . 9 %  ' 5.9% 

were most frequently mentioned, and then notes the percentage 

of responses in each treatment group which named these aspects, 

either as most useful or least useful. The columns do not sum 

to 100% because a large number of infrequent responses have 

been excluded. In general, road instruction and audio-visual 

7.5% 

38.7% 

j 

53.8% 

32.7% 

60.4% 

25.3% 1 28.2% 

72.4% 66.0% 



TABLE 5.6 
Responses co Survey Questions on zhe Most an2 L e z s t  
Useful Aspects of the Program, by Treatment  Group 

NOTE: In response to a request for specific examples of how the program has 
helped, 12 subjects claimed they had actually avoided accidents because 
of their training, and 23 said that they were aware of specific danger 
situations because of, and since, the program. 

I 
Percent of Respondents in Each Treatment Group Naming Aspect 
of Program as Most or Least Helpful (Rounded) 

*Of 35 subjects giving a second response to the question "What was most useful", 
10 named Audio-Visual aids. 

8-HOUR 4-HOUR SELF-TEACH , W D M K  TOTAL 1 I 

I N=92 
I 

' N=102 N=100 1 N=9 3 

ASPECT I 
I Best I Least / Best Least i Best / Least 1 Best I Least 

Classroom 
/ Instruction 
I 

8 % i 
I 
I I I 

5 % 7 %  1% 1 - - 1 1% 1 % 2 % 

Classroom 
Tests 

I I I I 

13% 1 
I 

6 % 

3 % 

I 
2 ', 

I 

2% 4% 

3% 

10% 

12% 

I 
24% Instruction 

- 
Road Tests 6.5% 

3 % 

8.5% 

5% 

2 % Perception of 
Hazards Test 

*Audio-Visual 
Aids 

Feedback 
From Tests 

2% 1 2% 

4% 

2 % 

12% 

8 % 

5 % 

20% 10% 1 3% 1% 1 1% 

I 

I 

5% 1 7.5% 10% / 10% i 

5 % 

2% 

11% 

9 % 

1 6.5% 20% 

22% 1 17% 9% 1 12% 
I I 

1 I I 

"None" or not 
Applicable 

35% 

3 % 

4 % 

3 % 

8 % 

1% 1% 

10% ( 7% 

1 

I i I 

4% 

2 % 

9% 

1 % 

I 

- - 4% I E ~ ~ E ~ a ~ n  

7% 

6% 

I I I I 

I i 
1% I 1% 1 0.2% 4 % 



aids are the most commended. Testing comes in for criticism in 

various ways, primarily because of frustration with the rule 

that they could not be told the results (necessary to prevent 

test information from being exchanged by participants). Overall, 

about one-fifth of the participants made the generally favora- 

ble comment that "nothing" was least useful. 

Within and between the treatment groups, there are some 

other interesting inferences to be made. A significant number 

of the Self-Teach and WEDMK participants regarded both the 

classroom and the road tests as training, especially the latter. 

Road instruction was the most favored aspect overall, but it 

should be noted that in both the Eight-Hour and Four-Hour groups, 

for every two participants considering it most useful, there 

was about one who considered it least useful, Interestingly, a 

noticeable number of those disliking road instruction of testing 

mentioned the Perception of Hazards tests as most useful. Yet - 
overall, the P.O.H. test was rather controversial with the par- 

ticipants; antipathy to it is probably concealed in one of two of 

the other aspects, especially "classroom tests", and it possi- 

bly increased disapproval of visual aids. The strong WEDMK 

vote for visual aids may reflect library usage; this was cer- 

tainly the most interesting instructional medium available to 

them. Their marked disapproval of road testing is hard to ex- 

plain. 

The overall patterns of best-least responses are somewhat 

similar for the Eight-Hour and Four-Hour groups, although the 

latter seems to have greater internal disagreement and more 

general satisfaction. With this set of aspects, the remaining 

two groups can really only comment on the tests, which on ba- 

lance they did not favor. 

The second type of open-ended question, despite appear- 

ances, is importantly different from that just discussed. It 

concerns suggested changes and additions to the program, as 

prompted by the four row headings shown in Table 5.7: content, 



TABLE 5.7 
Responses to Survey Questions on Changes and Additions 

Desired for the Program, by Treatment Group 

8-HOUR 4-HOUR 

Number Unfa- Number Unf a- 
Resp. vorable Favorable Resp. vorable Favorable 

Program 
Content 

Instructors 61 10% 8 % 72  13% 13% 

Teaching 
Methods 

Instructional 65 
Materials 

SELF-TEACH WEDMK 

Number Unfa- Number Unfa- 
Resp. vorable Favorable Resp. vorable Favorable 

Program 
Content 

Instructors 6 7  10% 15% 69 4% 9% 

Teaching 
Methods 

Instructional 68 
Materials 

instructors, teaching methods, and instructional materials. 

This table summarizes the percentage of favorable and unfavora- 

ble responses (within each treatment group), under each of the 

four headings separately. "Unfavorable" in this context means 



essentially that the program contained too much of some named 

feature of content, methods, instructors or materials. Favora- 

ble means that more is desired. The purpose of Table 5.7 is to 

compare the percentage of respondents who were thinking about 

changes in negative terms, with the percentage of those consi- 

dering the reverse. Each percentage relates to the number of 

respondents shown in each row. If the percentages of neutral 

responses were also shown, each row would sum to 100%. 

About one-third of participants in all treatment groups 

desired extension of the content of the program. (Many respon- 

ses have to do with more road work and critical or emergency 

driving situations.) Interestingly, the Self-Teach group is 

the most desirous of reductions in content. 

Comments on instructors refer to their role as testers/ 

observers for the Self-Teach and WEDMK groups. Most responses 

about instructors were relatively neutral, with no strong 

trends towards increasing or decreasing their skills and avai- 

lability. The Self-Teach and WEDMK groups are high on "favora- 

ble" because a significant number simply stated their desire to 

be formally instructed. A similar difficulty exists in inter- 

preting the methods figures; the last two groups say a fair 

amount against self-instruction or for formal instruction. But 

the response patterns for the Eight-Hour and Four-Hour groups 

suggest that with greater exposure to training, participants 

may well demand more variety of learning situations. 

There was considerable comment on instructional materials 

with the Eight-Hour people again having the most suggestions 

for additions; however, in both formally training groups, over 

20% would eliminate some of the current materials. As with 

the best/least responses, the Self-Teach and WEDMK groups tend 

to interpret the test situation in instructional terms, and 

most of their "unfavorable" comments refer to testing materials.* 

*A very detailed breakdown of these, and all other open-ended 
responses, is given for each treatment group in Volumes 4B to 
4E (Volunteer Participant File Means and Marginals); these 
should be used with Volume 3 (Code Book for Volunteer Partici- 
pant File). 



Some additional survey type information is provided by res- 

ponses to the request for near miss counts. At post-testing and 

follow-up testing, participants were asked to transfer this in- 

formation from the recore cards they were given at pre-test. Be- 

cause of obvious biases and ambiguities in keeping such records, 

it is unwise to draw too many conclusions fron near miss rates. 

However, the percentage of each treatment group taking the trou- 

ble to keep a record is itself an index of interest in, and co- 

operation with, the program. In some cases, a high rate may al- 

so indicate interest in this as an educational exercise. This 

data is given in Table 5.8. 

TABLE 5.8 
Near Miss Data: Percentage of Each Treatment Group 

Responding, and Reported Near Miss Rates 

Post-Test Follow-up Test 

N % Resp = Average= - N - % Resp = Average= 

8-Hour 54 45.0 .25 9 33.3 .52 

4-Hour 70 43.4 -45 11 37.9 .23 

Self-Teach 47 32.6 .30 7 24.1 .80 

WEDMK 40 30.0 $23 3 10.3 .75 

The Eight-Hour and Four-Hour respondents have clearly been the 

most responsive. 

Finally, a single attempt was made to obtain non-volunteers' 

opinions on the program, and their reasons for not accepting the 

invitation. Approximately 350 randomly selected non-volunteers 

were mailed a two question survey (a copy of which is included 

as Appendix 8) in July or November 1972. Sixty-six replies were 

received, of which eleven expressed some disapproval of the pro- 

gram. Most of the remainder thought that the company should of- 

fer advanced driving instruction on the grounds that it was a 

logical activity for an automobile company to pioneer (for safe- 

ty or for company image), a desirable job benefit, or as an as- 

pect of "product responsibility". Forty-seven, including some 



of those not in favor of the program, described workload or tra- 

vel as the reason for not participating; nine wanted to partici- 

pate but had not successfully transmitted their acceptance of 

the invitation; and three asked if they could reverse their re- 

fusals. 

5.2 INTERMEDIATE EVALUATION 

The results from the various tests are discussed in the or- 

der suggested by the evaluation model. 

Written Test (of Content ~cquisition and Knowledge of Driving 
Techniques and problems). 

Content acquisition comprised Parts I1 and I11 of the test, 

which was not given at pre-testing. Part 11, contained more 

specialized terminology from the program content, and as shown 

in the summary table below Figure 5.3 this sub-score did tend to 

reflect the intensity of training at post-testing. Part I11 

contained questions on Strategic Positioning. The Eight-Hour 

group had the highest mean score, but overall there was very 

little difference between the groups, each averaging about five 

questions answered correctly out of seven. By follow-up tes- 

ting, the Eight-Hour group was approximately half a question 

ahead of all three remaining groups on Part 11. Follow-up test 

scores means on Part I11 remained almost unchanged. 

On both of the Knowledge portions of the test (Parts I and 

IV), the Eight-Hour and Self-Teach group means were slightly 

higher at post-testing, as shown in Figure 5.3. This held true 

at follow-up testing for Part I (General  riving Knowledge), 

which showed a decrease of about one quarter of a question for 

the Eight-Hour and Four-Hour groups, and of about one-half a 

question for the WEDMK group; the Self-Teach mean score was un- 

changed. On Part IV (Emergencies and Other Driving Problems), 

the pattern of changes was reversed, with a decline of about 

one-third of a question for all groups except Self-Teach, which 

improved very slightly; this left the Eight-Hour group about 
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half a questi~n ahead of each of the others, whose mean scores 

were now very similar. The sub scores for all four parts of the 

Written Test are shown at post-testing in Figure 5.3. The Eight- 

Hour and Self-Teach groups were generally better than the Four- 

Hour and WEDMK, and this pattern remained at follow-up testing 

after some minor fluctuations in group means. It will be noted 

that ANOVA F test significance levels for between-group diffe- 

rences are all high at post-testing, although this results part- 

ly from group sizes as large as 120 to 160. At follow-up tes- 

ting, with group sizes of 28 to 30, the sum score significance 

level was about 7 % ,  and Parts I and I1 differed between groups 

at better than this level. The size of the differences in real 

terms are quite small, however. For example, the difference be- 

tween maximum and minimum mean sum scores is only 1 1/2 ques- 

tions out of a possible maximum of 30. Nevertheless, a number 

of conclusions may be drawn. 

Up to four months following course completion, the tendency 

for the more intensively trained groups to be ahead only where 

special terminology was used suggests that formal training has a 

cognitive effect, but that the majority of the information con- 

tained within the program may, as expected, be provided in a num- 

ber of equally successful ways. 

The predominance of the Eight-Hour and Self-Teach groups on 

the knowledge scores is not easy to explain. One possible rea- 

son, which could also apply to the pattern of sum scores, is that 

the Self-Teach package was about as successful in transferring 

general driving information as the Eight-Hour course; the Four- 

Hour group could be lower than either because they were exposed 

to a more limited range of teaching materials. 

Part I questioned general knowledge less closely linked to 

the program content than Part IV; that the Self-Teach group re- 

mained ahead only on Part I at follow-up testing offers some 

support for formal training as a way of transferring new know- 

ledge. Against all these comments, however, it should once more 

be noted that the differences are not large. 



A special analysis was made of the Written Test scores of 

those who used the library. No strongly significant differences 

between users and non-users were found. The strongest result 

was a higher Part I1 sub score for WEDMK library users compared 

to the remainder of the treatment group; this was significant at 

the 12% level. 

Finally, although group mean scores rsflect on the average, 

73% success on the Written Test, the poorest sub scores are 

found on Part I, General Driving Knowledge. This was despite 

the fact that all participants were given the "What Every Driver 

Must Know" booklet. This implies that adult drivers have some 

relatively commonplace information needs which are not met by 

conventional sources. That the treatments were ciose to equally 

successful in transferring the more specialized information in 

the program does not imply that they were equally successful in 

encouraging its application. It is thus necessary to test more 

complex levels of behavior. 

Perce~tion of Hazards Test 

As described in Section 3.2, it was necessary to use two 

versions of this test on a random split-half basis in order to 

examine pre-test/post-test differences. Because the two versions 

were not pre-tested for comparability, difference scores were 

examined separately according to the order in which the versions 

were taken. It was apparent that the versions were not compara- 

ble in difficulty, because difference scores were negative for 

one version order, and positive for the other. To take account 

of this, version order was used as one factor in a two-way uni- 

variate Analysis of Variance model. The unweighted means tech- 

nique (as described by Scheffe, 1959") was used on the post-test/ 

pre-test difference scores. Table 5.9 summarizes the results 

from this analysis. As expected, the order in which tests were 

taken was highly significant ( a  = <.001). Neither treatment nor 

the interaction of treatment and test order were significant, 

although the BA test application did reflect the intensity of 



TABLE 5.9 
Perception of Hazards: Two Way ANOVA of 

Post-Test Minus Pre-Test Difference Scores 

Difference Scores (and Cell Sizes): 

8-Hour 4-Hour Self-Teach WEDMK Sun 

Test -1.515 -.716 -. 274 -. 843 -3.347 
Order AB (68) (81) (84) (70) 

Test 1.082 ,857 .577 .441 2.956 
Order BA (49) (77) (52) ( 5 9 )  

Sum -. 433 .141 .303 -.402 -.391 

GRAND MEAN = -.042 

Deviation From Grand Mean: 

Row Effects (Order) : Column Effects (Treatment) : 

Order AB: -.788 8-Hour: -.I67 
Order BA: t.788 4-Hour: t.120 

Self-Teach: t.201 
WEDMK: -.I52 

F Statistic D.F. Significance, a = 

Row Effects (order) : 31.22 1,65 <. 001 

Column Effects (treatment: .96 3.65 > .25 

Interaction: 1.25 3,65 > .25 

of treatment. Not only are the treatment effects negligible, 

but the differences between post- and pre-test are very small. 

~t follow-up test, participants re-took the version they 

were given at post-test. Descriptive analyses of follow-up test 

scores and follow-up/post-test difference scores, by test ver- 

sion, revealed small and erratic differences between group means. 

On these results, and because of the smallness of the follow-up 

samples after splitting, no further analysis was attempted. 



The inability of this test to distinguish between treatment 

groups must be interpreted with caution. Although it is possi- 

ble that none of the treatments affected the ability of partici- 

pants to detect critical hazard information, the validity of 

the test as applied must be questioned. It was of poor techni- 

cal quality, especially relative to other audio-visual ~3terials 

used in the program, and some commented that this affected the 

willingness of participants to make the effor~ necessary to res- 

pond to the test situations. The average score was approximate- 

ly 15 out of a maximum of 23; this is high enough to suggest 

that few items were left unanswered, but it is not possible to 

know the effect of motivation to complete the test. The ratio- 

nale for a test of this kind of perceptual ability remains 

strong; this and related techniques deserve further development. 

Unusual Uses Test 

This test was also assigned on a split-half basis, and with 

respect to version difficulty, it suffered from the same problem 

as the previous test. Therefore, the two way analysis of varia- 

nce technique with unweighted means was again used. The results 

of the analysis are summarized in Table 5.10. Test version or- 

der is highly significant. The treatment effect is also shown 

in Figure 5.4, and is significant at the 10.5% level. The Eight- 

Hour and Four-Hour groups performed about twice as well as the 

Self-Teach group, although their improvement only amounted to 

about one-fifth of a response over pre-test scores averaging ap- 

proximately seven. 

The interaction between treatment and test order was also 

significant at better than the 3% level. This presents some 

difficulty of interpretation; it implies that one or more treat- 

ment groups were especially sensitive to certain test version 

orders. It should also be considered in relation to the marked 

drop in WEDMK scores between pre- and post-testing; this could 

reflect a lower level of interest in, and desire to cooperate 

with, the post-test. 



TABLE 5.10 
Unusual Uses: Two Way ANOVA of Post-Test Minus Pre-Test Scores 

Difference Scores (and Cell Sizes): 

8-Hour 4-Hour Self-Teach WEDMK Sum 

Test -1.074 -1.025 -1.291 -.930 -4.320 
Order AB (68) (81) (86) (71) 

Test 1.857 1.844 1.864 .283 5.848 
Order BA (49) (77) (52) (53)  

S urn .783 .819 ,573 -. 647 1.528 

GRAND MEAN = -.189 

Deviation From Grand Mean: 

Row Effects (Order) : Column Effects (Treatment) : 

Order AB: t1.269 8-Hour: .206 
Order BA: -1.269 4-Hour: .216 

Self-Teach: .091 
WEDMX: -.514 

F Statistic D.F. Significance, a = 

Row Effects (order) : 113.79 1,64 <. 0001 

Column Effects (treatment): 2.12 3,64 .lo5 

Interaction: 3.52 3,64 <. 025 

Exploratory analyses of the follow-up test results include 

one way analysis of variance of the raw scores, taking the two 

test versions separately. As with the previous test, the split- 

halving of the 116 follow-up test subjects resulted in very 

small treatment group cells. There were no significant differ- 

ences between treatment groups on either version, and scores 
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were very close. Xowever, there is some indication of a slight 

increase in performance by all ~xcept thc Four-IIour qroup for 

those who took the easier version at posc-test and follow-up 

test. The results for those who took the more difficult ver- 

sion on both these occasions are erratic. Overall, the follow- 

up test did not provide sufficient information to determine 

whether or not the effects recorded at post-test were retained. 

This application of the Unusual Uses technique was a ne- 

cessary speculative attempt to provide a simple measure of the 

ability of drivers to think imaginatively about difficult dri- 

ving situations. In the absence of more sophisticated instru- 

mentation for "process" sub tasks, this provided some evidence 

that the Eight-Hour and Four-Hour courses raised the ability of 

drivers in this respect. 

Obiective Behind the Wheel Test 

Analyses were performed with respect to two questions. 

Firstly: are there differences between treatment groups, which 

may be detected by the objective measures? Secondly: to what 

extent can the objective measures differentiate between high 

scorers and low scorers an the Subjective Behind the Wheel 

Test? Descriptive analyses led to more detailed examination of 

these questions for four major types of data: Total Time elap- 

sed during test, Steering Reversal Rates (per minute), Brake 

Applications (sum score), and Index Numbers (a composite of 

speed and steering reversals). The results of all these anal- 

yses are summarized in Table 5.11. This table also includes 

some recommendations for additional analysis techniques which 

might be used in this context for some of the data. 

Total time is of interest because unusually slow or fast 

drivers are potentially more hazardous than those who maintain 

near-average speeds. Overall, the participants varied less at 

post-test than at pre-test, as shown by a lower ANOVA F statis- 

tic. A more accurate measure of this is given by use of 



DATA TYPE I DIFFERENCE BEWEEN TREATmNT GROUPS COMPARISON 'ITH 
1 WHEEL DATA 

i 2. ANOVA Or ABSOLUTF VALUES OF Z SCORXS: ; ::ya::~~s~~n~~~o~~ :::~a~e::;";:d~~~- 1 
TOTAL TI?B Slgnlflcance levels: pre-test, u = 

1 .0001; post-test, a = .6074. / on follow-up test ( %  = c.1). 

, 
1. ANOVA OF RAW SCORES: Slgnlflcant at 

n = c.001 at pre- and post-test, but 

cance: a = ,3951. I 

I 
ADDITIONAL PROCEDURES RECOKYEKDED: 2-way i , ANOVA on treatment and pre-post. 

PRODUCT-MOMENT CORRELATIONS OF ABSOLUTE i 
VALUE OF Z SCORES WITH SELECTED SBTW I 

STEERING 
REVERSAL 
RATE 

overall variance lower at post-test , SCORES: No significant correlations ob- 
( F  statistic dropped from 14.5 to ta:ned at o = <.05, with SBTW Sum Scores 

1 6.4). ! (~ncludlnq sub-score consirtina of free- 1 

1. ATOVA OF RAF; SCORES FOR SIX SEQUENCES 
OF TEST ROUTE, THE AVERAGE OF THFSE, 
AND FAT10 OF FREEWAY STRFSS/PRE-STRESS 
AT PP3-, POST-, AND FOLLOW-UP TESTING: 
No siqnlflcant dlfferences at I = <.05 
except for recovery-left turn sequence 
at pre-test. 

2. AXOVA OF DIFFERENCES BETWEN POST-TES! 

/ PIIODUCT-MONENT CORRELATIONS FOR PRE-TEST 
POST-TEST A?VD POST-PRE DIFFERENCES ON: / AVERAGE RAW SCORES AND FREEWAY STRESS/ 
PRE-STRESS RATIOS; CORRELATED WITH SBTW 
SUM SCORES (MAX=21) AND AVERAGE HEADWAY 
FOR PRE-TEST, POST-TEST AND POST-PRE DI- 
FFERENCES: Correlations slqniflcant at 
the a = c.05 level: 

1 AND IRE-TEST RAW SCORES: 10 s~gnlfl-  re-test average SRR, wlth headway dii- 
cant differences at a = c.05. I ference (.1346). 

I Avera e SRR difference, with headway di- / fferezce (-.1249). 

I ADDITIONAL PROCEDURES RECOMMFNDED: Rank I correlations. 
1. ANOVA OF RAW SCORES: 

MEA?US 

PRODUCT-MOMENT CORRELATIONS WITH SBTW 
SUM SCORE (MAX=21) AND AVERAGE HEADWAY: 
Slonlflcant at u = c.05 : 

2. ANOVA OF POST-PRE DIFFERENCES: / ADDITIONAL PROCEDURES RECOMMENDED: Cor- 
relation with SBTW ltems from left turn/ 

h :  8-Hour i-Hour W- i arterial sequences only. 

166* -1.95 -4.09 -3.51 t.16 ,1673 1 I 

BRAKE 
APPLICATIONS 

*NOTE: Thls 1s considerably lower than 
pre- or post-test N's because BA's 

1 were not measured on all runs: however I 
Group N's are approximately equai. 

I i 
I 

Test N 8-Hr 4-Hr S.T. !EE 3 pre-test BA with pre-test SBTW sum 
PRE 289 40.8 44.5 44.2 38.3 .OD00 (-,1301). 
POST 292 38.0 41.0 42.7 38.6 .0121 F-UP 106 3j.2 3 9 . 3  37.E 35.8 .1154 Post-test BA wlth post-test headway 

1-.1697). 

1. ANOVA OF TriE ABSOLUTE VALL-CS OF THE / PRODUCT-MOMENT CORRELA?IONS OF THE AB- 
STAAUARDIZED LOG TRAIJcFORMATIOU OF SOLUTE 1rALUES OF THE STAN3ARDIZED LOG 1 
AVERAGE3 INDEX NL'YBERS: ' TRANSFORKATIONS OF EACF INDEX NUMBER, 

MEANS 
1 AT PRE-, POST- AND FOLLOW-UP TEST, WITH / 
SBTW SUM SCORE (YAX=21), FREEWAY SUB- 

T e s t y 8 - H r s S . T . w  3 SCORE (,MAX=9) AXD AVERAGE HEADWAY: Slg- 
PRE 276 .84 .76 .77 .82 .8590 'lflcant at a = "05: 

1 POST 280 8 5  0 6 5  8 3  0561 1 Pre-test ?re-stress I.N., wlth pre-test 

I I freeway sub-score (.1522). 
I 1 2. SON PARZYETRIC TESTS OF THE DIFFEREKCE 1 Follow-up recover 1.6.. vlth follow-up 1 

BETWEEN PRE-TEST AND POST-TEST DISTRI- 1 SBTW Sum (-,2633): 1 
I BUTIONS OF AVFRAGED INDEX VU.cLBERS : 

I ?; 
Slgnlflcance Levels: 

.. Mann-Whltnev Kolmoqoron-I 
'2 1 Rank - 

Whole 263 
Sample 251 

, .- , 

ADDITIONAL PROCEDURES RECOMMENDED: Two- 
sample comparisons of individual index 
numbers. 



standardized scores (2 scores), which transform each observa- 

tion in terms of its deviation from the mean. The absolute va- 

lues of these were used to give a unidirectional comparison. 

Analysis of variance then clearly demonstrated that the extent 

to which the groups deviated from the overall mean was much 

more similar at post-test than at pre-test. Differences be- 

tween groups in the amount of change in deviation from pre-test 

to post-test were then examined, and found to be non-signifi- 

cant. Only one correlation between the absolute value of Z 

scores and the subjective measures came close to significance; 

this was with average headway in the follow-up test. This sug- 

gests that those who keep more headway deviate less from the 

average time taken to complete the route. 

Steering reversal rate (SRR) is a component of the index 

number, but it was also analysed separately. Between-group 

differences were not found at the 5% level or better, except 

on one pre-test sequence; raw scores and post-pre difference 

scores were both examined. Pre-test average SRR correlated po- 

sitively with headway difference scores (post-pre), while post- 

pre differences in average SRR correlated negatively with head- 

way difference scores. These correlations imply that drivers 

with higher initial SRR's improved their headway after taking 

the course more than those with low SRR1s. 

Brake ~pplications (BA) would tend to show a reduction if 

drivers were anticipating hazards and positioning their vehi- 

cles more advantageously. Significant differences were found 

between treatment groups on pre- and post-test, but signifi- 

cance was lower at post-test. Differences calculated as post- 

test score minus pre-test score suggest that the three treated 

groups improved, while the WEDMK group did not; however the 

significance of this result is only about 17%. Two correla- 

tions support subjective test findings, although the coeffici- 

ents are low: those with fewer brake applications had. better 



SBTW slux scores on the pre-test, and allowed more headway on 

the post-test*. 

The Index Numbers (IN) are composites of speed and stee- 

ring reversals for the three freeway sequences of the test. 

The three numbers were averaged, and their distribution on the 

pre-test and post-test were compared using non-parametric two- 

sample techniques. Strongly significant differences were not 

found for the whole sample or individual treatment groups, 

Most of the subsequent analysis was directed towards deviation 

from whole sample or treatment group norms. Log transforma- 

tions were performed to overcome skewness, and then transfor- 

med again into standardized scores ( Z  scores). The absolute 

values of the Z scores were used as in the Total Time analyses. 

On this basis, the treatment groups differed significantly at 

post-test, with the Self-Teach group showing the lowest devia- 

tion. Using the same transformations, two correlations were 

found to be significant at the 5% level: deviation increased 

with the score on SBTW freeway items at pre-test; and (more 

strongly) deviation decreased as SBTW sum score increased at 

follow-up. Extreme IN'S may thus identify poor SBTW scorers. 

These analyses are, to a great extent, exploratory. More- 

over, no attempt was made in the design to relate objective 

measures to course content or subjective measures; hence the 

difficulty of direct comparisons. The data base contains much 

information which might be used to relate this type of measure- 

ment to the evaluation problem in more detail. At present, the 

OBTW data is marginally supportive of the SBTW results in some 

important areas. In addition, the data base provides a unique 

opportunity to pursue refinement of the OBTW measures for a 

variety of other purposes; heretofore, these measurements have 

not been applied under experimental constraints except on a 

much smaller scale. 
*Brake applications are more pertinent to non-freeway driving, 
and it would be worthwhile to pursue more detailed comparisons 
with the subjective items from the left turn/arterial sequen- 
ces. 



Subjective Behind the Wheel ---- Test 

The SBTW test contains three replicationsof 9 items which 

may be used as a simple additive sum score, and three subjec- 

tive estimates of car following time. Initial analyses were 

carried out for the sum score and for the average of the head- 

way observations. In addition, an abbreviated sum score was 

derived by eliminating the three replications of two items 

which were often unscored because of light traffic conditions*. 

This sum score (maximum 21) correlated with the sum score for 

all items at ,945 or better on the pre-test, post-test and fol- 

low-up test data. The abbreviated sum score was used in all 

subsequent analyses. 

Table 5.12 shows the unadjusted means and ANOVA signifi- 

cances for the two types of data at pre-test, post-test and 

follow-up test, and for three difference scores. In contrast 

to the other tests, these show very marked improvements between 

pre-test and post-test. The sum score means are shown graphi- 

cally in Figure 5.5, which also includes the sum score means 

for all items. It seems that the post-test pattern was re- 

tained at follow-up test, with an apparent further appreciable 

increase by the Four-Hour group. However, when the change 

from post-test to follow-up test is examined for those whose 

observers were the same on both tests, the three trained groups 

show small increases, and the WEDMK group an increase of 1.5. 

It will be noted that the differences between the groups in 

this small sample are significant only at the 23% level. 

An even smaller sampling of those matched on observers at 

pre-test and follow-up test show a pattern of increase, in the 

same order as the intensity of training, which is significant 

at the 5% level. 

The headway data also seem to reflect the different levels 

*These items were: "Did driver make any attempt to improve 
space cushion?"; and, "Did driver keep his wheels straight 
ahead while waiting to turn left?". 



TABLE: 5.12 
Means by Treatment Group for Key Subjective BTW Test Scores 

Sum Score (Max=21) 

MEWS 

Post - Pre** I 

Difference / 428 1 4.93 1 3.59 1.25 1 -.37 / .OOOO 
I 

ANOVA 
Ci 

.4643 

TOTAL ' SELF- 

Post-Test* 428 

TEST DATA: N 8-HOUR 4-HOUR TEACH WEDMK 

13.28 

F-Up - Post** 1 81 ) -.lo 
Difference 1 i 

Car following time (headway) in 
seconds averaged over 3 observations. 

Pre-Test* 1 428 1 9.64 1 9.98 9.35 ( 10.0 I 

I 
I 

Follow-up* 1 81 / 13.24 

I 
-.18 -.58 1 1.5 1 .2254 

F-Up - Pre*** 
Difference 62 

i 

I 

12.94 1 10.26 

"Analysis confined to subjects having same observer pre- t post- 
tests. 

14.06 1 10.05 

I I 

1.14 

TOTAL 1 
TEST DATA: N 51 8-HOUR 4-HOUR TEACH WEDMK ANOVA a 

**Analysis confined to subjects having same observer post- and 
follow-up tests. 

9.57 

***Analysis confined to subjects having same observer pre- and 
follow-up tests. 

.OOOO 

10.79 

.88 

Pre-Tes t* 

.0002 

.0449 

419 2.58 2.54 

Post-Test* 4 1 9  12.82 
1 i 

2.68 

2.82 

.24 

.21 

.54 

2.42 

2.72 

.25 

Follow-up** 

Post - Pre* 
Difference 

F-Up - Post** 

2.62 

2.25 

.19 

-, 24 

.15 

80 

419 

2.63 

Difference 

F-Up - Pre*** 
Difference 

.0224 

2.56 

2.45 

-.08 

-.03 

-.07 

,0022 

.0007 

.0007 

,0969 

.1471 

79 1 -.08 

58 .24 





of training intensity. Post-pre differences are shown in Figure 

5.6, which gives pairwise t significance levels for each treat- 

ment group. Table 5.12 shows that this pattern became erratic 

between post-test and follow-up test. Again, the three treated 

groups increased noticeably between pre-test and follow-up test, 

especially the Four-Hour group, but the significance level be- 

tween groups is only 15%. 

These advantageous initial results on SBTW Sum Score and 

car following time clearly warranted more detailed analysis. In 

particular, the use of difference scores tends to compound any 

unreliability in the raw scores. In order to examine the net 

effect of training more accurately, one-way analyses of covaria- 

nce - were used. For both types of data, models were built using 

post-test score as the dependent variable with pre-test score 

as the covariate. Follow-up test score was also used as a de- 

pendent variable in two models for which post-test and pre-test 

scores were the covariates. In this setting analysis of cova- 

riance procedures essentially consist of the construction of a 

regression equation to predict post-test scores from pre-test 

scores, together with the examination of residual variance not 

explained by the equation. Treatment effects, or other influ- 

ences on treatment group mean scores, would not be explained by 

the equation, and if large enough, could be reflected as signi- 

ficant differences between group means after adjustment for the 

covariate. 

The results of the six models are summarized in Table 5.13 

This table gives three F test significance levels. The first 

is for the difference between adjusted means; the second covers 

an assumption of analysis of covariance, namely that the slopes 

of the regression lines for each of the treatment groups do not 

significantly deviate from parallel; and the third tests the 

hypothesis that the slope of the covariate is not significantly 

different from zero. In this situation, slopes which differ at 

the 1 . 0 5  level would suggest that the model is inappropriately 

used; none of the models have levels lower than . 0 8 .  A 
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covariate significance of > . 0 5  would inciicate that the model is 

unnecessary (but not harmful), and that the means are essential- 

ly unaffected; the sixth model is in this position. The table 

also gives pairwise t test significances for all possible pairs 

of treatment groups. 

For the SBTW sum score, these analyses strongly confirm the 

ANOVA results for the basic post-test/pre-test comparison. The 

adjusted means reflect the intensity of treatment, and between- 

group significance is very high. All pairs of the treatment 

groups, except Eight-Hour versus Four-Hour, are significantly 

different. In addition, the pattern of follow-up test scores 

remained essentially the same. Some dominance of the Four-Hour 

group at follow-up testing, which was ambiguous in the ANOVA 

analysis, is now evident in relation both to post-test and to 

pre-test scores, although significance is marginal for the for- 

mer. However, on none of the models does the Four-Hour group 

differ significantly from the Eight-Hour group. The WEDMK group 

is somewhat higher than the Self-Teach group at follow-up, but 

pairwise comparisons do not show significant differences be- 

tween these two groups. The remaining pairwise comparisons at 

follow-up appear to support the retention of a training effect 

by the Eight-Hour and Four-Hour groups, but not completely; the 

WEDMK group mean is high enough in the follow-up/post-test mo- 

del not to differ significantly from either of those two groups. 

The headway covariance models reveal a very similar pat- 

tern to the sum score models: a highly significant difference 

exists between the post-pre adjusted means, with the order and 

pairwise comparisons supporting the apparent effectiveness of 

the Eight-Hour and Four-Hour courses; significant differences 

in the follow-up test adjusted means again favor the Four-Hour 

group to an extent not supported by differences between it and 

the Eight-Hour group; pairwise comparisons at follow-up suggest 

that the formally trained groups are distinct from the Self- 

Teach and WEDMK groups; and the hTEDMK group is again higher 

than the Self-Teach group, but not to a statistically signifi- 

cant extent. 



'ltogether, com2ared to the ANOVA analyses, the covariance 

models are less ambiguous, and more soundly supportive of the 

effects of the Eight-Hour and Four-Hour courses. However, it is 

important to examine the possibility that t h e s ~  results are ex- 

plained by something other than intensity of training, The ex- 

perimental design was devised and validated (see Section 4.2) to 

ensure a minim-m of externai bias in the program results. How- 

ever, subjective tests are liable to internai bias attributable 

to the observers. Such problems may arise first in the form of 

inconsistencies between observers in their manner of scoring 

subjects in general, or certain groups in particular. 

The consequences of simple inconsistencies in observation- 

al style were minimized by the restriction of analyses to cases 

with matched observers, by the random allocation of observers to 

treatment groups, and to some extent by the use of difference 

scores and covariance analysis. In fact, substantial differen- 

ces were found between observers in the mean of all the scores 

they awarded. More problematical were significant differences 

in the average difference between a given observer's pre-test 

and post-test scores. It was yet more important to examine the 

possibility of interaction between treatment groups and indivi- 

dual observers; in other words, to examine inconsistencies in 

the average amount of improvement or deterioration recorded by 

the observers for each treatment group*. At an exploratory le- 

vel, mean scores were examined for all combinations of observer 

and treatment group. Some irregularities were noted, especial- 

ly for one observer who characteristically awarded much higher 

increases to the Eight-Hour and Four-Hour groups, compared to 

the other observers. Therefore, it was decided to build re- 

gression models for SBTW sum score, and average headway, with 

treatment group and observer as predictors to be considered in- 

dependently, and conditional upon each other. By the use of 

dummy variable techniques, it is possible to obtain significance 

*It will be recalled that it was not possible in practice to 
conceal treatment group membership from the observers. 



tests for categorical factors such as these, to estimate the 

percentage of variance explained by each, and to obtain some 

evidence of interactions. 

Table 5.14 gives the results of the dummy variable regres- - 
sion analysis for SBTW sum score. Treatment and observer fac- 

tors were significant both independently and conditionally. 

However, as independent factors, treatment explained approxima- 

tely 14% of the variance, whereas observer explained only 4%. 

TABLE 5.14 
Conditional Variance Table for Dummy Variable Regression of 
Treatment and Observer Effects on SBTW Sum Score (Max = 21) 

Dependent variable: post-pre diffe- 
rence score N=428* 

MODEL 
NUMBER R~ SOURCE 

SUM OF MEAN F SIGNIF 
D.F. SQUARES SQUARES STAT a= 

*Only cases with the same observer on pre- and post-test were 
used. 
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2 Moreover, the R with both factors in the equation (model #3 in 
2 the table) was i 7 . 6 % ,  barely less than the combined R 's of mo- 

deis #1 and #2; this, and the closeness of the F statistics sug- 

gests very little interaction. This regressioz analysis also 

raises the question of the meaningfulness of highly significant 

differences in treatment effects which explain only 14% of the 

variance. It will be recalled that an earlier study of the SBTW 

scores snowed that a regression model contzining age, salary 

grade and driving experience as predictors, could only explain 

about 7% of the variance. This result is thus quite meaningful 

relative to factors which are normally linked to driving style 

and performance, as well as to observer inconsistencies. 

An identical procedure was followed with average headway, 

and the results of this are given in Table 5.15, In this case 

observer effects were not significant, independently or condi- 

tionally. However, treatment was again significant on both 

counts and once more, interaction appears to be negligible. As 

an independent factor, treatment explained 4.2%of the variance 

in average headway. This suggests much caution in interpreting 

the greater increase in headway achieved by the Eight-Hour and 

Four-Hour groups. 

The other form of internal bias which may have influenced 

the subjective scores is much more elusive. It is possible 

that as a group the observers may consciously or unconsciously 

have allowed treatment group membership to influence their - 
scoring rggime. By and large, the observers believed themsel- 

ves impartial. Unfortunately, almost impossible 

to detect bias which was systematically partisan with respect 

to treatment groups, and which was consistent among the obser- 

vers. The only basis for comparison which exists is open to 

serious sampling objections: it is that Eight-Hour participants 

who completed only one or two of their four sessions have had 

the same gross amount of training as the Four-Hour participants 

who completed one or both of their allotted sessions. There 

were 12 from the Eight-Hour group who took only two sessions, 



TABLE 5.15 
Conditional Variance Table for Dummy Variable Regression 

of Treatment and Observer Effects on Car Following Time 
(Headway) 

Dependent variable: post-pre diffe- 
rence score N=411* 

MODEL 
NUMBER R~ SOURCE 

SUM OF MEAN F SIGNIF 
D.F. SQUARES SQUARES STAT a= 

*Only cases with the same observer on pre- and post-test were 
used. 

and one participant who took just one. An analysis of variance 

suggested that there was no significant difference in SBTW sum 
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that a similar bias towards both the Four-Hour and the Eight- 

Hour courses would not. From the analyses in general, and from 

an extensive debriefing of the observers immediately after the 

end of the program, it is reasonable to assume some partiality 

towards the more intensively trained groups. However, the in- 

creases in subjective scores between pre- and post-test are al- 

most certainly too large to be explained by this alone. 

The implication of measured improvements in SBTW sum scores 

is that the more intensive treatments are capable of bringing 

about increased performance of certain behaviors which are lo- 

gically related to accident-free driving; moreover, recipients 

of those treatments are, on the average, able to demonstrate a 

similar performance some months after the end of the program. 

This conclusion may be extended to improvements in average head- 

way only on much more marginal statistical grounds; however, if 

this finding can be substantiated in later progroms, it will 

represent a most significant contribution to the upgrading of 

of unexceptional adult drivers. 

5.3 PROSPECTS FOR ULTIMATE EVALUATION 

On the basis of recorded frequencies of collisions and 

the sample sizes finally achieved, rather lengthy periods are 

required to detect small percentage changes with statistical 

significance. Specifically, by combining the treatment groups 

into two categories (Eight-Hour plus Four-Hour, and Self-Teach 

plus WEDMK) ,  comparisons can be made between approximately 280 

participants in each. The SOS data records a rate for all 

collisions which averages .07 per driver year*. At this rate, 

and at a confidence level of 5 % ,  there is a 90% probability of 

detecting a 50% reduction in collisions in two years, or a 45% 

reduction in four. There is a 75% and 50% chance of detecting, 

respectively, 40% and 30% reductions in two years, or 35% and 

25% reductions in four. 

*In Michigan, all male drivers between the age of 21 and 65 
years average .08 recorded collisions per year, according to 
state files. 



The TARIC data, being restricted to employes above Grade 

9, must use smaller samples. Again by combining the groups, 

comparisons may be made between samples of approximately 150 

formally trained, and 150 self-taught or untrained participants. 

A dollar loss rate reduction of 25%, for example, based on . 3  

claims per driver year, could be detected with 85-90% probabi- 

lity in two years, also with a confidence level of 5%. In 

follow-up periods, careful consideration must be given to any 

changes in claims procedures which may have occurred. 

If follow-up study periods are insufficient for the size 

of changes occurring in the "ultimate" data, consideration 

will be given to alternatives to conventional comparisons of 

mean rates. One possibility is to compare post-program acci- 

dent free periods using non-parametric statistical techniques, 





6 . 0  CONCLUSION AND RECOMMENDATIONS 

Th i s  e v a l u a t i o n  has  examined t h e  e f f e c t i v e n e s s  of a  d r i v e r  

improvement p r o j e c t ,  known a s  t h e  Ford Employe S k i l l e d  Dr iv ing 

Program, which was des igned t o  y i e l d  in fo rmat ion  about  t h e  amount 

of r e t r a i n i n g  a p p r o p r i a t e  f o r  popu la t ions  of unexcep t iona l  a d u l t  

d r i v e r s .  I n  our  o p i n i o n ,  t h i s  program has demonstrated t h a t  i t  

i s  f e a s i b l e  t o  o p e r a t e  f a i r l y  l a r g e  d r i v e r  programs i n  a  company 

s e t t i n g  under exper imenta l  c o n t r o l s  e s s e n t i a l  f o r  e v a l u a t i o n ,  

even though t h e  p r e s e n t  program exper ienced c o n s i d e r a b l e  d i f f i -  

c u l t i e s .  Our conc lus ions  about  t h e  major a s p e c t s  of t h e  program 

a r e  a s  f o l l o w s :  

Sampling 

Approximately h a l f  (1052) of t h e  2 0 %  random sample of a l l  

D e t r o i t  a r e a  s a l a r i e d  employes agreed t o  p a r t i c i p a t e .  A t t r i t i o n  

from t h i s  group was s u b s t a n t i a l ,  w i th  750 employes a t t e n d i n g  a t  

l e a s t  a  p r e - t e s t ,  and on ly  560 p a r t i c i p a t i n g  through t h e  pos t -  

t e s t .  Higher p a r t i c i p a t i o n  l e v e l s  a r e  much t o  be d e s i r e d ,  b u t  

i n  t h i s  c a s e  it could  n o t  be shown from an a n a l y s i s  of b i o g r a p h i c a l  

and d r i v i n g  record  c h a r a c t e r i s t i c s  t h a t  t h e  v o l u n t e e r s  who took 

p a r t  were s i g n i f i c a n t l y  d i f f e r e n t ,  a s  a  group,  from t h o s e  who 

c a n c e l l e d  o r  dropped o u t .  More i m p o r t a n t l y ,  t h e  sample t r a i n e d  

could  n o t ,  f o r  p r a c t i c a l  r e a s o n s ,  i n c l u d e  any non-volunteers ;  

t h i s  t e n d s  t o  l i m i t  t h e  g e n e r a l i z a b i l i t y  of t h e  s t a t u s  and y e a r s  

of s e r v i c e  w i t h  company, sugges ted  t h a t  t h o s e  who took p a r t  d i d  

n o t  markedly d i f f e r ,  a s  a  group,  from Ford s a l a r i e d  employes a s  

a  whole. However, it i s  n o t  known t h e  e x t e n t  t o  which t h e  pa r -  

t i c i p a n t  sample, w i t h  i t s  tendency toward t h e  middle s a l a r y  

grade  and age r a n g e s ,  can r e p r e s e n t  t h e  g e n e r a l  d r i v i n g  p u b l i c ,  

T r a i n i n g  Procedures  

These were dev i sed  u s i n g  what Ford Motor Company and i t s  

c o n s u l t a n t s  cons ide red  t o  be t h e  most a p p r o p r i a t e  c o n t e n t ,  

methods and m a t e r i a l s  a v a i l a b l e  f o r  unexcep t iona l  d r i v e r s  of 



widely d i f f ~ r l n g  ages  and backgrounds. Six heterogeneous 

i n s t r u c t o r s  were s e l e c t e d  t o  encourage a range of t each ing  s t y l e s .  

Comparisons were made p o s s i b l e  by t h e  exper imenta l  des ign  between 

f o u r  t r e a t m e n t  groups ,  corresponding t o  t h r e e  i n t e n s i t i e s  of 

t r a i n i n g  and c o n t r o l .  Two of t h e s e  groups unaerwent classroom 

and in -ca r  i n s t r u c t i o n ,  and were t h u s  v u l n e r a b l e ,  from an 

e v a l u a t i o n  s t a n d p o i n t ,  t o  i n c o n s i s t e n c i e s  i n  t h e  a l l o c a t i o n  of 

i n s t r u c t o r s .  Moreover, t h r e e  of t h e  o r i g i n a l  s i x  i n s t r u c t o r s  

r e s igned  dur ing  t h e  course  of t h e  s tudy  and two replacements  

were h i r e d  and g iven on-the-job t r a i n i n g .  Analyses of c l a s s  

r e c o r d s  showed t h a t  i n s t r u c t o r s  were c l o s e  t o  randomly d i s t r i b u t e d  

over  t h e  in -ca r  s e s s i o n s ,  b u t  n o t  t h e  classroom s e s s i o n s ,  While 

t h e  i n t e n t i o n  was n o t  t o  e v a l u a t e  i n  d e t a i l  t h e  t r a i n i n g  s i t u a t i o n s ,  

it should be noted t h a t  t h e r e  was a  g r e a t  d e a l  of v a r i a b i l i t y  

over  t ime i n  t h e  q u a l i t y  of t h e  t r a i n i n g  procedures .  

T e s t i n g  Procedures 

k s e t  of measures was developed from t h e  e v a l u a t i o n  model, 

and t h e  most a p p r o p r i a t e  a v a i l a b l e  ins t ruments  were employed. 

Much was l ea rned  i n  t h e  program about  t h e  a p p l i c a t i o n  of t e s t s  

t o  t h i s  k ind  of e v a l u a t i o n .  Cogni t ive  t e s t s  a r e  probably n o t  

a  problem u n l e s s  program c o n t e n t  becomes much more t e c h n i c a l  

i n  n a t u r e .  The classroom t e s t s  i n  t h e  pe rcep t ion  and d e c i s i o n -  

making a r e a s  s u f f e r e d  a  v a r i e t y  of problems, i n c l u d i n g  some 

mechanical d i f f i c u l t i e s .  B e t t e r  measures i n  t h e s e  a r e a s  a r e  

e s s e n t i a l  i f  f i r m  b e n e f i t s  a r e  t o  be ob ta ined  from c a u s a l  cha in  

methodology. The i r  i n c l u s i o n  was worthwhile ,  however, f o r  t h e  

in fo rmat ion  they  y i e l d  on t h e  response  of d i f f e r e n t  subgroups 

of a d u l t s  t o  t h e  t r a i n i n g  and t e s t i n g  s i t u a t i o n s .  

The o b j e c t i v e  in -ca r  measures had n o t  h e r e t o f o r e  been 

a p p l i e d  on a  l a r g e  s c a l e  under exper imenta l  c o n s t r a i n t s ;  such 

a p p l i c a t i o n s  a r e  e s s e n t i a l  f o r  t h e i r  development. The p r e s e n t  

d a t a  a r e  d i f f i c u l t  t o  i n t e r p r e t  i n  t h e  c o n t e x t  of t h e  e v a l u a t i o n  

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

p o s t e r i o r i  a n a l y s e s .  The s u b j e c t i v e  measures were a p p r o p r i a t e  

f o r  t h i s  program, b u t  they  need t o  be made l e s s  ambiguous f o r  

inexper ienced obse rve rs .  Some of them, no tab ly  headway, could 



perhaps be augmented w i t h  p a r a l l e l  o b j e c t i v e  d e v i c e s ,  even i f  

t h e y  were used only  t o  improve t h e  t r a i n i n g  of o b s e r v e r s .  The 

u s e  of i n s t r u c t o r s  a s  o b s e r v e r s  w i t h i n  t h e  same program i s  

d e f i n i t e l y  t o  be d i scouraged .  

R e s u l t s  

The most f a v o r a b l e  r e s u l t s  were provided by t h e  s u b j e c t i v e  

r a t i n g  of behind-the-wheel performance. Within t h i s  t e s t ,  t h e  

mean sum s c o r e s  f o r  t h e  performance of behav io r s  l o g i c a l l y  

r e l a t e d  t o  a c c i d e n t - f r e e  d r i v i n g  i n c r e a s e d  between p re -  and 

p o s t - t e s t  i n c r e a s e d  4 0 % ,  30%,  1 0 %  r e s p e c t i v e l y ,  f o r  t h e  E igh t -  

Hour, Four-Hour, and Self-Teach groups ,  compared t o  s l i g h t  

d e c r e a s e  f o r  t h e  c o n t r o l  group. The t h r e e  t r e a t e d  groups 

appeared t o  i n c r e a s e  c a r  fo l lowing  t i m e  (headway) by between 

o n e - f i f t h  and one-quar te r  of a  second. The sum s c o r e s  were sub- 

s t a n t i a t e d  u s i n g  s e v e r a l  s t a t i s t i c a l  t e c h n i q u e s ;  t h e  improvements 

i n  c a r  fo l lowing  t i m e  (headway) were marg ina l ly  suppor ted  by 

s i m i l a r  a n a l y s e s .  However, i t  i s  p robab le  t h a t  p a r t ,  b u t  n o t  

a l l ,  of t h e  d i f f e r e n c e s  recorded  a r e  e x p l a i n a b l e  by obse rve r  

b i a s ,  a s  it proved imposs ib le  t o  concea l  t h e  t r e a t m e n t  group of 

s u b j e c t s  from t h e  o b s e r v e r s .  The o b j e c t i v e  measures o f f e r e d  

on ly  a  few weak i n d i c a t i o n s  of t r e a t m e n t  group d i f f e r e n c e s .  

Of t h e  remaining tes ts ,  t h e  Unusual Uses t echn ique  showed 

s m a l l  improvements i n  t h e  a b i l i t y  of t h e  Eight-Hour and Four- 

Hour p a r t i c i p a n t s  t o  t h i n k  i m a g i n a t i v e l y  about  d r i v i n g ,  b u t  

t h e  P e r c e p t i o n  of Hazards t e s t s  was unable  t o  d e t e c t  group 

d i f f e r e n c e s  i n  performance r e s u l t i n g  from t h e  course .  The 

smal lness  of d i f f e r e n c e s  i n  both  t h e  Content  A c q u i s i t i o n  and 

Driv ing Knowledge p o r t i o n s  of t h e  W r i t t e n  T e s t  s u g g e s t s  t h a t  

t h e  t r a n s f e r  of key in fo rmat ion  from programs such a s  t h i s  may 

w e l l  be  achieved w i t h  l i t t l e  i n s t r u c t i o n a l  e f f o r t .  However, - a l l  

groups showed unexpected d e f i c i e n c e i s  i n  g e n e r a l  d r i v i n g  know- 

l e d g e ,  even though a l l  p a r t i c i p a n t s  were g iven  a  copy of t h e  new 

Michigan d r i v e r ' s  manual. 

The survey d a t a  r e v e a l s  g e n e r a l l y  h igh  approval  of t h e  con- 

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



pre fe rences  a s  t o  now and when t h e  respondents  would p r e f e r  t o  

undergo it. There was c o n s i d e r a b l e  endorsement of behind-the- 

wheel t r a i n i n g  and of aud io -v i sua i  i n s t r u c t i o n a l  m a t e r i a l s ,  b u t  

t h e  o v e r a l l  demand was f o r  some ex tens ions  i n  c o n t e n t  and f o r  a 

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

Although t h e  t e s t  r e s u l t s  improved wi th  t h e  i n t e n s i t y  of 

t r a i n i n g ,  t h e  g r e a t e s t  i n c r e a s e  occurred  between t h e  Self-Teach 

and Four-Hour groups ,  t h a t  i s  between t h o s e  who were n o t  f o r -  

mally t r a i n e d  and those  who were. Support  e x i s t s  i n  t h e  d a t a  

f o r  conducting s e v e r a l  hours  of t r a i n i n g ,  b u t  it can n o t  be  

shown t h a t  e i g h t  hours  were s u b s t a n t i a l l y  b e t t e r  than  f o u r .  

The H S R I  d a t a  base  on t h e  Employe S k i l l e d  Dr iv ing Program 

i s  a  v a l u a b l e  r e s o u r c e  f o r  f u r t h e r  s t u d y  of a d u l t s 1  responses  

t o  such o f f e r i n g s .  It  i s  a  product  of procedures  more r i g o r o u s  

than  a r e  g e n e r a l l y  a p p l i e d  t o  programs invo lv ing  l a r g e  numbers 

of "average" a d u l t  d r i v e r s .  

HSRI's key recommendation f o r  f u t u r e  a c t i v i t y  i n  t h e  a r e a  

of a d u l t  d r i v e r  r e - t r a i n i n g  i s  t h a t ,  g iven a reasonab le  d e f i n i -  

t i o n  of a p p r o p r i a t e  i n s t r u c t i o n a l  c o n t e n t ,  much a t t e n t i o n  should 

be d i r e c t e d  t o  i d e n t i f y i n g  " t a r g e t  groups" of d r i v e r s  f o r  a 

v a r i e t y  of i n s t r u c t i o n a l  procedures .  For l a r g e  popu la t ions  of 

unexcept ional  d r i v e r s ,  t r a i n i n g  programs must be l i m i t e d  t o  a  

few hours ;  under t h e s e  c i rcumstances ,  and g iven t h e  s t a t e - o f -  

, t h e - a r t  of t e s t i n g ,  it i s  u n r e a l i s t i c  t o  expec t  t o  develop 

t r u l y  i n d i v i d u a l i z e d  i n s t r u c t i o n  f o r  a l l  d r i v e r s  i n  t h e  nea r  

f u t u r e .  However, w i t h  due a t t e n t i o n  t o  t h e  a c c e p t a b i l i t y  of 

v a r i o u s  t r a i n i n g  approaches,  i n c l u d i n g  those  used i n  t h i s  pro- 

gram, and t o  t h e  compliance t o  d r i v i n g  s t a n d a r d s  which i s  i m -  

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

of such t r a g e t  groups should begin t o  emerge. 

Because of t h e  g r e a t  number of f a c t o r s  which i n f l u e n c e  

d r i v e r  performance, r a t h e r  smal l  amounts of change r e s u l t i n g  

from improvement and r e - t r a i n i n g  programs a r e  meaningful  i f  

they  can be supported by a  r i g o r o u s l y  c o n t r o l l e d  e v a l u a t i o n .  

Indeed,  dramat ic  amounts of change have n o t  been proven i n  t h e  



literature for large numbers of drivers. We would contend that 

an evaluation of this complexity is essential to provide accu- 

rate information on the amounts and types of training which can 

be supported as efficient on a large scale. The present study 

will remain active for several years, as accident and loss data 

are accumulated and analyzed for the subjects. 

This study completes Phase I of a program to disseminate 

retraining methodologies for unexceptional drivers, with special 

reference to applications in the driver licensing process. We 

recommend a continuing effort to assess the effectiveness of 

these methodologies as they are developed, and before they are 

implemented. 





REFERENCES 

'B. J. Campbell, Commentary on the Removal From the Driving 
Population of Drivers with Recent Accident and Violation Re- 
cords. Signal 99, North Carolina Governor's Highway Safety 
Program, Volume 1, Number 2, Raleigh, Spring 1972. 

2~lbert Burg, "The Stability of Driving Record Over Time", Ac- 
cident Analysis and Prevention, Volume 2, May 1970, perg=on 
Press, London, 1972. pp. 57-65. 

3 ~ .  A. Whittenburg, R. F. Pain, Robin McBri.de, Joseph Amidei, 
Driver ~m~rovement Training and Evaluation: Initial Develop- 
ment. Final Report. The American University, Development 
and Training Research Institute, Washington, D.C., May 1972. 

4~artin E. Lee, "Detecting the Effectiveness of Driver Retrai- 
ning Among Detroit Car Commuters", Universities Transport 
Study Group Conference. Proceedings. University College, 
London. January 3 - 4 ,  1973. January 1973. 

 he agencies contracted (and principal investigators) were: 
New York University (L. Brody) 
American University (W. A. Lybrand) 
Dunlap and Associated (G. E. Teal) 
Institute for Education Development (J. L. Kennedy and R. L. 
Chapman) 

6 ~ .  H. Harman, D. W. Seibel, M. Rosenfeld, and B. Shimberq, 
 valuation' of Driver   ducat ion and   rain in^ Programs, High- 
way Research Board, March 1969. 

7 ~ .  O'Dav, J. S. Creswell, Jr., J. A. Green, M. E. Lee, J. C. 
~arsh; ' IV, and S. Schultz 11. Planning for the concentrated 
Implementation of Highway Safety Countermeasures. Highway 
Safety Research Institute, University of Michigan, August - 

1971. 4 Volumes. 

'K. McPherson and Cooper, Perception of Hazards Test. Illi- 
nois State University, Normal Illinois. Circa 1966. 

'F. N. Platt, P. Gram and G. F. Hobday, "An Historical Review 
of the Highway Systems Research ~ a ;  Instrumentation", In- 
strument Society of America Annual Conference,  ousto on, 

4 

October 1969. Pittsburg, Pennsylvania. 1969. 

' O F .  N. Platt, "Objective Measurements of Individual Driver Be- 
havior", Automotive Engineers Congress, Detroit, Michigan, 
January 1964. Society of Automotive Engineers, New York, 
1964. 



"E. Scheffe, The ~nalysis of Variance, John Wiley, New York, 1959. 



APPENDIX 1 

COURSE OUTLINES 



I 
OUTLINE OF TRAINING SESSIONS FOR 
EIGHT AND FOUR HOUR COURSES 

L 

The eight hour course consisted of all four sessions; the four 
hour course consisted of the first and second sessions. Each 
classroom period was immediately followed by a one hour Behind- 
The-Wheel training period. A car and instructor were assigned 
to each two participants, providing 30 minutes of driving and 
30 minutes of observation for each participant. 

Outline of Classroom Sessions 
(from Instructor's Guide) 

First Classroom Period 
.- . -- .. 

A .  S u b j e c t  - ( F i r s t  C lassroo~ i i  -- P e r i o d )  

1 ,  Course Or ien ta t i on - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  15 minutes  

2 .  Showing o f  "9  o u t  o f  10" F i l m s t r i p - - - - - - - - - - - - - - - - - -  10 minutes  

3 ,  Uiscuss ion  of F i l m s t r i p - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  5 minutes  

4. I n t r o d u c t i o n  o f  " D e c i s i o n  P a t t e r n "  F i l m s t r i p - - - - - - - -  5 minutes  

5, Showing of Filnlstrip-------------------------------- 10 minutes  

6 ,  D i s c u s s i o n  and Response--- - - - - - - - - - - - - - - - - - - - - - - - - - -  15 m inu tes  

B. O b j e c t i v e s  

1. The d r i v e r  w i l  i be a b l e  t o  i d e n t i f y  and d e s c r i b e  t h e  c h a r a c t e r i s t i c s  

o f  d r i v e r s  who t h i n k  t h e y  a r e  above average d r i v e r s .  

2 ,  The d r i v e r  w i l l  be a b l e  t o  make a  s e l f - a p p r a i s a l  o f  h i s  own 

d r i v i n g  . 
3. The d r i v e r  w i l l  be a b l e  t o  v e r b a l i z e  and e x p l a i n  f u l l y  t h e  s i x  

ma jo r  s teps  o f  "The D e c i s i o n  P a t t e r n , "  

C. M a t e r i a l s  and Equipment 

1  . Chal kboard ( cha l  k  and e r a s e r )  

2 .  Sound S l i d e  F i l m  P r o j e c t o r  and Screen 

3. Ex tens ion  Cords and Convenient  O u t l e t s  

4. Classroom 

a. Well  l i g h t e d  and v e n t i l a t e d .  

b.  Equipped w i t h  p a r t i c i p a n t  w r i t i n g  f a c i l  i t i e s - - p a p e r  and p e n c i l s .  
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G .  Teacti i r ig k i d s  

1  F i l n i s t r i p  - "9  o u t  o f  10"  - w i t h  acconipanying gu ide  - Fo rd  

ik~ t o r  Coinpany . 
2 .  F i  11: is t r i  p - " D e c i s i o n  P a t t e r n "  - w i  t l i  acconipanying I n s t r u c t o r ' s  

Guide - Ford  b iotor  Company. 

Second Classroom P e r i o d  

A .  S u b j e c t  - (Second Classroonl P e r i o d )  

1 .  F i r s t  Hour Classroom Rev iew-- - - - - - - - - - - - - - - - - - - - - - - -  5 minutes  

2 .  I n t r o d u c t i o n  o f  16 mm F i l m  on Rura l  D r i v i n g - - - - - - - - -  5 minutes  

3, Showing o f  Fi ln l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  10 minutes  

4. D i s c u s s i o n  o f  F i lm- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  10 minutes  

5. I n t r o d u c t i o n  o f  F i l m  on Commentary Dr i v i ng - - - - - - - - - -  5 minutes  

6 ,  Showing o f  F i lm- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  10 m inu tes  

7 ,  D i s c u s s i o n  o f  F i lm- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  5 minutes  

8. Course Summary and D r i v i n g  I n s t r u c t i o n s - - - - - - - - - - - - -  10 n i inu tes  

B. O b j e c t i v e s  

1.  The d r i v e r  w i l l  be a b l e  t o  make a c c u r a t e  d e c i s i o n s  when 

c o n s i d e r i n g  r e l a t i o n s h i p s  w i t h  env i ronn ien ta l  eleinents o f  

t h e  roadway and w i t h  o t h e r  v e h i c l e s .  

2 .  The d r i v e r  w i  11 be a b l e  t o  execute  nianeuvers i n v o l v i n g  speed 

d e c i s i o n s  more s n ~ o o t t ~ l y ,  a c c u r a t e l y  and e f f i c i e n t l y .  

C .  M a t e r i a l s  and Equipment - 

7 .  Chalkboard ( c h a l k  and e r a s e r )  

2. 16mm iqo t ion  P i c t u r e  P r o j e c t o r  

3. Ex tens ion  Cords and Conven ient  O u t l e t s  

4. C l  assrooni 

a, Wel l  l i g h t e d  and v e n t i l a t e d .  



b. Equipped r ~ i  t h  p a r t i c i p a n t  w r i t i n g  f a c i l  i t i e s - - p a p e r  and 

penc i  1  s  . 
D. Teaching A ids  

1 ,  M o t i o n  P i c t u r e  - "Rura l  D r i v i n g "  - Ford Motor  Company. 

2 .  Mot ion  P i c t u r e  - "Commentary D r i v i n g "  - Ford f.lotor Company, 

T h i r d  Classroom Period 

A.  - S u b j e c t  - ( T h i r d  Classroorii P e r i o d )  

1 .  I n t r o d u c t i o n  t o  1 G  niln F i lm ,  D r i v i n g  i n  T r a f f i c - - - - - -  5 minutes  

2 .  Showing o f  Filnl-------------------------------------  10 minutes  

3. Discuss ior l  of  F i lm- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  15 minutes  

4. I n t r o d u c t i o n  t o  F i  l m s t r i  p, S t r a t e g i c  P o s i t i o n i n g - - - -  5 minutes  

5,  Showing of  F i lms t r i p - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  10 minutes  

6 ,  Discuss ion  and Response---- - - - - - - - - - - - - - - - - - - - - - - - - -  10 minutes  

7 .  Class Review and D r i v i n g  I n s t r u c t i o n - - - - - - - - - - - - - - - -  5 minutes  

B. O b j e c t i v e s  - 

1. The d r i v e r  w i l l  be a b l e  t o  make accura te  d e c i s i o n s  i n v o l v i n g  

p r o p e r  p o s i t i o n i n g  r e l a t i o n s h i p s  w i t h  o t h e r  v e h i c l e s  and w i t h  

p e d e s t r i  ans . 
2. The d r i v e r  w i l l  be a b l e  t o  execute  maneuvers i n v o l v i n g  space 

and p o s i  t i o n i n g  r e 1  a t i o n s h i p s  smoothly, a c c u r a t e l y  and 

e f f i c i e n t l y .  

C .  M a t e r i a l s  and Equipment 

1. Classroom 

a. We1 l 1  i g t ~ t e d  and v e n t i l a t e d .  

b .  Equipped w i t h  p a r t i c i p a n t  w r i t i n g  f a c i  1 i t i e s - - p a p e r  and 

p e n c i l s .  

c .  Equipped w i t h  cha lkboard  ( c h a l k  and e r a s e r ) .  



d .  Extension cords and convenient ou t l  e t s .  

D. Teaching Aids 

1 .  Motion p i c t u r e  - "3riviriy in  T r a f f i c "  - Ford Flotor Company. 

2 .  Fi ln i s t r ip  - " S t r d  t eg i c  Posi t ion ing"  - Ford Motor Company. 

Four th  Classroom Per iod  

A ,  Sub jec t  - (l'ourttl - Cl assrooiii Per iod)  --- 

1 .  In t roduc t ion  t o  l t ,  i ~ i i . ~ i  Filni, C r i t i c a l  Driving 

Patterns-------------------------------------------- 5 r ~ ~ i  nutes  

2 .  Showing of F i ln l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  10 minutes 

3 ,  f i i s cus s ion  of F i ln l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  15 minutes 

4. In t roduc t ion  t o  Fi l t , i s t r ip ,  Emergency Problems------- 5 minutes 

5 .  Tes t  on F i ln l s t r ip  (Response)------------------------  10 minutes 

6. Class  Sununary and Driving Ins t ruc t ions - - - - - - - - - - - - - -  15 minutes 

B.  Objec t ives  

1 .  The d r i v e r s  wi 11 be a b l e  t o  develop h a b i t  p a t t e r n s  t h a t  wi 11 

enab lc  then1 t o  cope with t he  l o s s  of one o r  more of t he  v i t a l  

pe rcep tua l -veh ic le  con t ro l  r e l a t i o n s h i p s  occur r ing  i n  c r i t i c a l  

o r  emergency s i  t u a t i o n s .  

2 .  The d r i v e r s  w i l l  be a b l e  t o  rega in  one o r  more of  t h e  cont ro l  

abi 1 i  t i e s  decreased or l o s t  because of  environmental ,  veh icu la r  

o r  psychophysi ca l  f a c t o r s .  

C .  Ma t e r i a l s  and Eauior~ient 

1 .  Classrooni 

a .  Well l i g h t e d  and v e n t i l a t e d .  

b. Equipped with p a r t i c i p a n t  wr i t i ng  f a c i l i t i e s - - p a p e r  and 

p e n c i l s .  
--  . .-a - A& --- . .. .-. . 

c .  Equipped wi ti] chalkboard (cha lk  arid e r a s e r ) .  

d .  Extension cords  and convenient  ou t l  e t s .  



2 .  1 bii~iil niotion picture p ro j ec to r  and screen.  

3.  35i-11111 sound s l i d e  fi lnl  p ro j ec to r .  

D. T e a c h i n g  Aids 

1 .  Flotion p i c t u r e  - " C r i t i c a l  Driving Pa t t e rn s "  - Ford l~lotor Company. 

2.  Fi ln l s t r ip  - "Emergency Problenis" - Ford tlotor Conipany. 



Employe Sx~lled Driving Prspram - 

WRITTEN INSTRUCTIONS, OUTLINE, AND 
SAMPLE TEST SHEET FOR SELF-TEACH COURSE 

J 

FORD W L O Y E  SKILLED DRIVING PROGilM 

SZF-TEACH COURSE 

The Self-Teach Course i s  a combined self-appraisal  and se l f -  

ins t ruc t iona l  course designed t o  help you upgrade your driving s k i l l s ,  

Don't t r y  t o  go through a l l  the  materiai  a t  one time. Rather, pace 

yourself.  Absorb each lesson and then begin applying what you've 

learned behind-the-wheel, Follow the  enclosed out l ine  sequence of 

mater ia ls ,  Spread your reading and prac t ice  driving time over no more 

than four weeks, 

Learn the  Decision Pat tern  and how t o  apply it; it i s  the  bas is  of 

the  Course and wili a id  you toward becoming an expert dr iver ,  

Volunteers i n  the  Ford Skil led Driving Program also  have available t o  

them the  use of a modern Audio-Visual Library. A l l  of the materials  

i n  t h i s  packet have been programmed f o r  use i n  the l i b r a r y ,  Program 

par t ic ipants  can work i n  privacy and a t  t h e i r  own pace, using the  

l a t e s t  equipment and v isual  a ids ,  

For fu r the r  information, please telephone 32-27047, 

Phil Gram 
Rnploye Skil led Driving Program 



SELF-TEACH CO'iiTRSE 

STUDY SEQUENCE 

1. "9 Out of 10" booklet and 
self-apprai s a l  quiz. 

2 . The Decision Pattern 

8 'dorkbook and multiple choice t es t .  
e Decision Pattern decal 

3 Strategic Positioning 

a Workbook and multiple choice t e s t ,  

4 . bergen cy Problems 

Workbook and multiple choice t es t .  

5 Michigan's driver manual, "What Every Driver 
h s t  I t  and multiple choice t es t .  
(80 questions). 

D e c i s i o n  P a t t e r n  Deca l  

. - . -. . -. - .. 

INITIAL ALERT 
SCAN THE SCENE 
INITIAL MOVE 
CHECK CONFLICT AREAS 
POINT OF DECISION 
POINT OF NO RETURN 

Employe Skilled Dr~ving Program 

NOTES: The b o o k l e t  and workbooks ment ioned  above are 
m a t e r i a l s  f rom F o r d ' s  American Road S k i l l e d  
D r i v i n g  Programs series ( p u b l i s h e d  by Helm 1 n c . J .  

Answer c o d e s  f o r  all m u l t i p l e  c h o i c e  tes ts  
were  s u p p l i e d  w i t h  t h e  i n s t r u c t i o n s .  





f . -  
7' 

"WEDMK" GROUP (CONTROL GROUP) : WRITTEE INSTRUCTIONS, 
AVD SAMPLE TEST SHEET, ACCOMPANYING THE 

"WHAT EVERY DRIVER MUST KNOW" BOOKLET - -  . - . -. . . 

FORD 
EiQiOYF, SKILLED D R I V I N G  PROGRAM 

WHAT EVERY DRIVE3 MUST KNOW 

Michigan' s o f f i c i a l  dr iver  manual, "What Every Driver Must Know, I' provides 
pert inent information r e l a t i ve  to  laws and safe ty  rules  of the road. I f  
you drive i n  Michigan, t h i s  manual i s  f o r  you. 

Read it and use it a s  reference. Share it with family and fr iends.  

The manual has been programmed f o r  self- instruction with a s e t  of 80 multiple- 
choice questions, Take your time reading and digesting the  information, then t e s t  
yourself.  (Answer code is provided below). 

Ehploye Skil led Driving Program par t ic ipants  a lso  have avai lable  the  use of a 
modern Audio-Visual Library. All course materials  have been programmed f o r  
use i n  the  Library. 

You can work i n  privacy and a t  your own pace, using the l a t e s t  equipment and 
visual  aids.  There a r e  more than 26 subjects from which t o  se lect .  

For f'urther information, please telephone 32-27047. 

phi1 Gram 
Ehploye Skil led Driving Program 

ANSWER CODE - "WHAT EVERY D R I V E 3  MUST KNOW" 

X - 1 M  Upper X - 1 M  Lower X - 2% Upper X - 2M Lower 

X - ?M U D D ~ ~  X - ?M - Lower X - 4M U D D ~ ~  X - 4M Lower 



Michigan Dr ive r ' s  License Manual 
Pages i9-27 (UPPER); 27-30 (WWER) 
Programed by IKSTWCTIVE LFIICES, INC. 

Pawtucket, Fhode I s l and  

PR~E.LBI 1 UPPER n 
A s  a d r i v e r ,  when you reach 
a t r a f f i c  s ign  of t h i s  
shape a t  an i n t e r s e c t i o n  
while d r iv ing ,  you must: 

PRDBLEM 2 UPPER 
What i s  the  meaning of 
this s ign  which i s  tri- 
angular with one p o i n t  
downnard? 0 

NAME 

CLASS 

DATE SCORE 

ANS'K'ER 1 U  (Page 18) 
A. Yield t o  c ross  t r a f f i c .  
E. Watch f o r  an on-coming t r a i n .  
C. Slow and pro 2eed with caution.  
D. Stop completely and y ie ld .  

- 
ANSWER 2U (Page 19) 
A. Regu la tcy .  
B. Warnir.~ . 
C. Yiela.  
D. Railroad ci'ossing. 

- -- - 

- - i  - 

- -- - 

PROBLEN 3 UPPER ANSWER 3U (Page 19) 
A t  a YIELD s ign  you must slow t o  a A. A l l  of the  following. 
speed which w i l l  enable you t o  s t o p  1 B. ~ 1 1  pedeaty~s!.;, 
quickly ,  if necessary You mist g ive  C. Other t r q i f i c  in t h e  in te r sec t ion .  

C 
the right-of-way to :  D. A l l  approachlnq t r a f f i c .  - 
PROBLEM This r c u a r  4 UPPER s with oy (Page 19) 

A. A danger zo le .  
a yellow backgrow? grves  B. A r a i l r o a d  crossing.  
advance 1.varnir.g ofq C. A school zona. 

D .  An i n t e r s e c t i o n .  

PROSLFM 6 UPPER ANSWER 6U (Page 20) 
A s ign  of t h i s  shape on 
t h e  rear of a veh ic le  A.  True. E. Fa l se .  

PROFLEEI 5 UPFFR I A N S ~ I  5u (Page 19)  
Ar: a railroaci c.ccssing, when a t r a i n  1 A .  5 f t .  fran the n e a r  r a i l .  

n 
i/ 

i nd ica tes  t h a t  it cannot 
t r a v e l  f a s t e r  than 25 mph. 

is  approaching ana ; l ~ u  r.usr s t o p ,  
you must do s o  no t  l e s s  than: 

PROBLEM 7 UPPER ANSWER 71. (Page 21) 
This diamcnd shaped s ign  A. A s c h h 1  zone. 
may bear syrbols  o r  a B. Sane form qf hazard ahead. 
wr i t t en  message t c  ind ica te :  C .  A NO PASSTP. T zone. 

D. A pedest r i r i !  crossing.  

d. ho l i m i c  es t ab l i shed .  
C. 10 f t .  froll. the near  r a i l .  
D. 15 f t .  frrm the near r a i l .  

PRO ELL^: 8 UPPER 1-1 1 ANSWER RJ (Page 24 )  A l  sui I , I 

A rectsr,gul?r s ign  +&st A .  Railroad c rcss ing  s lgn .  
i s  t a l l e r  it i s  wi le  
i s  which c l a s s i f i c a t i o n  
of sign? D. Regulatory. 
- 

Any s lgn which has t h e  
shape OF a sh ie ld  i s  always 
posted t o  a c t  a s  a: 

A. Danger warn~r.g.  
B. Route marker. 
C. i lqinal  cross lcg.  
D. School zone. 

PROBLM 10 UPPW 
Wnen approaching a t r a f f i c  con t ro i  
s i g n a l  d isplaying a s t e s l y  red l i g h t  
you must s t o p  behind a crosswalk o r  
s t o p  l i n e  and: 

- 

ANSWER 10t7 (Page 27)  1 A ,  7!ait fey a ':*--- - 4  - - -7  
.--.A -A2..--. n V 

B. Prczssd wit!)  caution.  
C. Yield,  l f  necessary. 
D. Then prszeed when safe .  



INSTRUCTIONS TO NON-VOLUNTEERS WHO WERE MAILED THE 
SAME PACKAGE AS THAT RECEIVED BY THE "WEDMK" GROUP 

Inter Office Communication 

Dear Ford h p l o y e :  

Although you a r e  not  a p a r t i c i p a n t  i n  t he  Employe Sk i l l ed  Driving 
Program, we thought you would be i n t e r e s t e d  i n  rece iv ing  a copy 
of the l a t e s t  Michigan Driver Manual, "What Every Driver Must 
Know." This manual provides pe r t i nen t  information r e l a t i v e  t o  
laws and s a f e t y  r u l e s  of t he  road. Anyone who d r i v e s  i n  Michigan 
w i l l  f i n d  t h i s  manual helpf'ul. 

The manual which i s  being used i n  t he  Employe Sk i l l ed  Driving Pro- 
gram, has been programmed f o r  self-pace, s e l f - i n s t ruc t ion  using 
a s e t  of 80 mul t ip le  choice quest ions.  R e  answer code i s  provided 
below. 

Should you have any thoughts o r  comments concerning t h e  manual o r  
t h e  Program, we would be pleased t o  hear  from you. 

P h i l  Gram 
Ehploye Ski l led  Driving Program 

ANSWER CODE - "WHAT EVERY DRIVER MUST KNOWt1 

X - 1M Upper X - 1 M  Lower X - 2M Upper 

X - 1M Upper X - ?M - Lower X - 4M Upper 

X - 2M Lower 

X - 4M Lower 



LISTING OF INDIVIDUAL STUDY MATERIALS ! 

AVAILABLE IN THE AUDIO-VISUAL LIBRARY 

T I T L E  I S U B J E C T  I C O N T E N T S  

PASSING I " O ~ i c ~ i i i ~ i i g  T r d f f ~ r "  1 12 relc.orc/s , i l l t i  oiit' ( I > :  111srr,ic : r 1 1  

I "Beirig Passed"  
MANEUVERS 

yiiities & driver worh11ooh.s 
"Passirig E ~ i i e r y i i r i c i ~ i "  
D r i v e r  W o r k b o o k s  

- p~ 

l  n s t r u c t o r  G u ~ d e s  

"Basic I i i l e r s e c t ~ i ~ i i  Md i ie~ iver "  
"Throur j t i  Syria," 1 Five . ~ ~ I I ! I T T  ( :o/or  f i / t ~ i s t r ~ / ~ s ,  three 

INTERSECTION ' ' R I ! ] ~ ;  Tur i is"  1 12" retorrls a i ld one set i i is t roctor  
" Le f t  Turns" 

' 
giiides & (/r iver s ~ ~ o r k h o o k s  

MANEUVERS " k ~ ~ r ( j l i i ( j  T ra f f i c "  
D r i v e r  W o r k b o o k s  
l  n s t r u c t o r  G u ~ d e s  

8 " E ~ i t ~ r t i l g  the F r ~ l e w , i ~ "  
1 "Or iv i i i i i  a t  Frerw,iv Spr, ] i l$" 

FREEWAY 1 " J~r r lg i~ ie i i ;  Ti i l ie ~ ; i v i r i ~ "  12" r(:i o r i h  # i / ) i i  o! io $or ! / / s t r o (  tor 
i "Pac51riy ti le Freeway" yciiiIcs X r ir! ~ r j r  r.iork i iooh 5 

MANEUVERS "Leavii ig i l lp  F r ~ e ~ v d y "  / D r v e r  W o r k b o o k s  

/ "Einergeiicy B r a k ~ i i g  S t i l i s ' '  
1 "Co~:trol l i r ig sk ids"  i ~ o i i r  3511ri i1 cuior  f i i ! : ;srri i ,s, r;*Jo 

EMERGENCY "W!ieeis o f f  ~ a v ~ r ? i e ~ i r "  
/ 12" retorcls a i l t i  one set i i ~ s t r i i i  to r  1 " S i dde i i  LOIS o f  V s n ! i "  griicies & driver w o r k / ~ o o k s  

MANEUVERS D r i v e r  W o r k b o o k s  

I n s t r u c t o r  G u ~ d e s  

; "Decision Pattern" 

DRIVING , "Strategic Posi t ioni i ig" 1 F I ?  3 o r  f r ~  three 
I "Adjust ing to  t i le Ciianyii iy Sceiie" , 72" rec.orrls dtid O I I ~  set 11isrriii tor  

STRATEGY I "C r i t ~ca l  Maiieuvers - S K I ~ S "  giiirles 8 t ir iver , 6 ~ o r k / ~ o o k s  i "Emeroeiicv Problems" I 
. I ,  I D r i v e r  W o r k b o o k s  I 

I I n s t r u c t o r  G u i d e s  
- 

S E E I N G  H A B I T S  
A complete u3 i i t  based on t i le 1 3~!11!11 ( ,11,1, I c l ~ ~ , f t ~ / j ,  1 12 ' , , ' ,  o t l ~  

Siriith Systein , I I J ( /  1 27p , i y ,  C o r ~ r p , ~ ~ ~ ~ o l l  f d o r h i ~ o o k  
E X P E R T  C o m p a n i o n  W o r k b o o k s  

A F P I ~  dppraisai approach t c  driv ! 1 35ti1!11 (:o/ot ~ ~ I I I I \ I ~ J ~  I 1.2'' , o r ( ~ , ( /  

9 OUT O F  10 i l i i l j  r i  u o k a t  t i le otl ier rlriver i J ! J ~  5 C O ! I I ~ J ! I ~ O / J  # ~ O ~ ~ / J I I O ~ \  
. . 

- ~ m ~ l o ~ e  Skilled Dr~v ing  Program 

AUDIO - VISUAL LIBRARY 
MEMBERSHIP CARD 

This is to  certify that 

is a  duly reg~stered member of this I~ fe-sav~ng Program and 
therefore entit led to special r ~gh t s  and prlv~leges of the 
Audio-V~sual L~brary  f a c ~ l i t ~ e s  located at World Headquarters, 
M a ~ n  Lobby - East. Dearborn, Mich~gan 

L i b r a r y  Membership Card 





APPENDIX 2 

BIOGRAPHICAL AND DRIVING HISTORY QUESTIONNAIRE 



Employe S ~ ~ i i a d  Dr iv in~,  ?rogfai i l  

We a r e  p leasea  p hat  yo^ nave voiunteercd t o  par t icLpaic  ~c t h e  FORD S ~ i i l e d  
Driving Trograrc. Every c f f o r t  w11; be made t o  makc zh ls  a worthwhile and - 
enjoyable e q e r i e n c e .  lnfomlat ion regarding ysur a r iv ing  experience ;iill be 
used by the  Universi ty  of IJlchigar. zo ; t a t i s t i c a l l y  evaluate i7arious aspec ts  
of  t h e  program. 

Please f i n  o ~ t  t h e  ?oliowing form: 

Punch Card 
Code 

1. Name: 

6. Date: (blontt-~a:--year) - - / - - / - - 
7 .  How of t en  ao you normally d r ive  a Company owned c a r  on 

Company business? (7001, lease ,  engineering, executive, 
e t c . )  

( c i r c l e )  
Seldom i f  any - - 
Once o r  twice per  nonth 2 - - 
Or.ce o r  twice per  week 
Nearly every day - 3 
Severa l  hours a day 5 - 

-- Please l i s t  t a g  numbers of Conpany vekfcles  you usual ly 
d r ive  ( i f  any ) ,  

8. Tag number - - - - - - -  18 - 24 

9. Tag n u n b ~ r  
- - m e - - -  25 - 31 

i O .  Row many miles i s  your d a i l y  t r i p  t o  arid  fro^ work? - - -  32 - 35 

11, I n  t o t a l ,  how many thousand miles a year do you 
average? - - 36 - 37 

12, How many years have you been drisri;-,g? - - 38 - 39 

-- Vehicles used i n  t h i s  program &re 1972 Ford Galaxies 
with automatic transmission, power s t e e r i n g  and power (40 blank) 
brakes.  

13. Are you used t o  dr iv ing  t h i s  kind of car  with t h i s  kind 
of equipment? Yes - (1) No - ( 0 )  

-- I f  your answer t o  question i3 was no, p lease  check any 
of the  following: ( ~ u e s t i o n s  14,  i5 aria 16) 

14.  Drive smaller  ca r  (i) - Drive l a r g e r  car - ( 2 )  

110 



Punch Card 
Code - 

Not used t o  power s t e e r i n g  - (1) 

16, Not used t o  power brakes - (1) 

17. What s i z e  vehic le  do you d r ive  nos t  f requent ly? 

( c i r c l e )  
Small ( ? in to )  
Compact (Maverick) 
Intermediate  ( ~ o r i n o )  
Standard ( ~ o r a  ) 
Luxury ( ~ e r c  u q - ~ i n c o l n )  

18. Have you ever taken a high school d r ive r  education 
course? yes (1) - No - (0) 

19. Did you l e a r n  t o  d r ive  i n  a formal d r iv ing  school  o the r  
than a high schooi d r i v e r  education course? 
Yes ( 1 )  - No - ( 0 )  

Have you taken o ther  d r ive r  improvemen; courses? 
Yes - (i) No - (0) 

21. Do you f e e l  t h a t  it i s  worthwhile f o r  Ford Motor Company 
t o  provide s k i l i e a  d r iv ing  i n s t r u c t i o n  f o r  i t s  employes? 
Yes (1) - No - ( 0 )  

22, ? lease  give your reasons f o r  t h i s  answer: 

23.  Why did  you decide t o  take  advantage of t h i s  course? 

24. A t  some f u t u r e  dace, may we check your d r iv ing  record 
(acc idents  ana v i o i a t i o n s )  with the  understanding t h a t  it 
w i l l  be used l o r  s t a t i s t i c a l  group ana lys is  only and w i l l  
be he ld  i n  confidence? yes (1) - No - (0) 

-- Please i i s t  your: 

25. Michigan d r i v e r ' s  l i c e ~ s e  expi ra t ion  da te  - - /- - - 
26. Michigan d r i v e r  ' s l i c e n s e  number -/- - - /_ - -1- - -/- - - 61 - 73 

27. How many members of your immediate household, i n c l u d i ~ g  
yourself ,  a r e  a r ive r s?  - 





APPENDIX 3 

COURSE EVALUATION SURVEY MAILED TO PARTICIPANTS 
FOUR MONTHS AFTER POST-TEST 



Ford Motor Company The American Road 
Dearborn, Michigan 48121 

February, 1973 

Dear Ford Rnploye: 

We a re  pleased t h a t  you a re  a par t ic ipant  i n  the Employe Skil led 
Driving Program, The University of Michigan's Highway Safety 
Research I n s t i t u t e  i s  conducting an independent evaluation of 
the Program; t o  a s s i s t  them, we have been asked t o  m a i l  the  
enclosed questionnaire t o  all par t ic ipants ,  whether o r  not they 
completed t h e i r  respective assigned courses. 

Your opinion of the program i s  very important t o  HSRI1s evaluation. 
Would you, therefore, please take a few minutes t o  complete the 
questionnaire and re turn  it t o  me, e i t h e r  by Company o r  regular  
mail : 

Phil  Gram, W a g e r  
Enploye Skil led Driving Program 
Ford Motor Conpany 
World Headquarters - Lobby - East 
Dearborn, Michigan 48121 

Information obtained from this survey i s  confidential,  After the  
information i s  analyzed by HSRI, r e s u l t s  w i l l  be presented t o  Ford 
management i n  sumnary form only. A code number on each form i s  
used to enable a follow-up reminder t o  those who might forget  t o  
re turn  t h e i r  questionnaires in a reasonable time. 

Thanks f o r  your cooperation on behalf of HSRI and the Bnploye 
Skil led Driving Program. 

Phil Gram, Manager 
Fslploye Skil led Driving Program 

Enclosure 



HIGHWAY SAFETY W E A R C H  INSTI'flJTE 
UNfVWSITi OF MICHIGAN 

FORD MLOYE SKILLED DRIVING PROGRAM 

Your responses t o  the  following questions about the Ford Employe Skil led 
Driving Program, i n  which you par t ic ipa ted  recently,  would be of considerable 
ass is tance  t o  us: 

1. How useful was the  Skil led Driving 
Program to  you? 

(1) - Outstandingly Usefd 

(2) - Very Useful 

(3)  - Moderately Useful 

(4) -. Not Very Ueeful 

(5) - ~ o t  a t  ~ l l  Useful 

2. What wee the m& useful  p a r t  of the  program? 

- - -- 

3. What was the  l e a s t  useful  p a r t  of the  program? 

4. C R ~  you give an example from your d r i v a e m e r i e n c e  s ince  the 
ond of  the  program: 

( H )  Of a uay it was h e l p N  t o  you? 

- 
( h )  O f  A way 1 t confused o r  mislead you? 

5 .  1h)w do you feel about the Company 
p ~ ~ o v  1 d l  nK (1 ekl l l n d  driving program 
f ' o r *  ~urlployt+n? 

(1) - I' strongly disapprove 
(2) -. 1 tend t o  disapprove 

( j )  - I don t cnre 

(4) - I tend t,t> npprove 

(5) - 1 strongly approve 



6.  Why d id  you decide t o  take advantage of t h i s  oou~se? 

7 .  How would you ra te  your driving 
a b i l i t y  before the ski l led 
Driving Program? 

How would you ra te  it after 
the Skilled Driving Program? 

(1) - Excellent 

(2) - Above Average 

(3) - Average 
(4) - Below Average 

( 5 )  - Poor 

(1) - Exoellent 
(2) - Above Average 
( 3 )  - Average 

(4) - Below Average 

( 5 )  - Poor 

8. What suggestions do you have fo r  changes or  addition6 to  the Program? 

Program content 

Instructors 

Teaching Methods 

-- 

Instructional Mate r i a l~  (films, t ea t  c a r d ~ )  

9. How often would you l i k e  t o  take a (1) - Not again 
drivi.ng program such as t h i s  one? 

( 2 )  - Wery two years 

( 3 )  - Every three years 

(4) -  very four years 

(5) - 



10. Out of the following three groups of drivere,  which group do you think 
i u responsible f o r  the Unheat  ~ e r c e n t a a e  of aU t r a f f i c  accident8 : 

(1) - Drivers who have already had a serioue accident, 

0) - Drivers with grossly anti-eocial behavior 

(3) - "Average If drivers.  

11. Would you l i k e  to have this program made available (1) - Yes 
t o  members of your family? (2) - No 

12. Do you have any other coments about the Ford bp loye  Skil led 
Driving Program? 

Return to: 
P h i l  Cram, Manager 
hp loye  Skilled Driving Program 
Ford Motor Company 
World Headquarters - Lobby - F ~ s t  
I)earborn, M i  chigm 48121 

Code: 





APPENDIX 4 

WRITTEN T E S T S  AND NEAR-MISS REPORT CARD 



I N T R O D U C T I O N  TO PCST T E S T  

You w i l l  have a t o t a l  of 2 minutes t o  complete the  

attached four-part  Post Test. 

Pace yourself .  Work quickly and accurately.  Most of 

the  quest ions a r e  mult iple  choice and require  only one 

answer per  question. 

Your i n s t r u c t o r  w i l l  t e l l  you when t o  begin the  t e s t .  

DO NOT TURN THIS PAGE UNTIL THEN. 

( ~ a m e  - Please p r i n t )  

Check Appropriate Box: 

COURSE ASSIGNIENT 

L7 
What Every Driver 

U 
Self-Teach 

Must Know Course 

D 
4-Hr . 

U 
8-Hr . 

U 
SN,A.  

"Not Assigned 

Do Not Write In  t h i s  Space 1 
1.D. Number ,- -, , , (1-5) 

Data Type 6 Q- (6-7) 
In s t ruc to r  Code - (8) 
Time of Day - ( 9 )  
Section Number - (10) 
Date -,,, (11-16) 

rb. Day Yr.) 
L 

Employe Skilled D r ~ v ~ n g  Program 



POST TEST 
FORD SKILLED D3IVING PROC;RAM 

P a r t  I 

General Driving Knowledge (check only one answer per  

When changing lanes you shouid: 

a .  Signal ,  look behind you and. check your mirror  

Check your mirror,  look behind you and s i g n a l  

I3 c *  Look behind you, s i g n a l  and check your mirror  

6. Signal ,  check your mirror  and look behind you 

2 I f  a speed i i m i t  i s  - not posted before a curve: 

a .  Continue a t  t h e  same speed 

b.  Assune t h a t  it i s  b e t t e r  t o  take  t h i s  curve a t  a higher  speed 

0 C. Slow t o  35 - 40o>h 

3 d. Judge how sharp the  curve i s  and change y o u  speed accordingly 

3 .  The sol id,white  lane  l i n e  means: 

a *  Changing l a ~ e s  permit ted only f o r  tu rn ing  vehic les  

C] b.  Trucks may c o t  change lanes; o the r  vehic les  a r e  t 

permit ted t o  do so with care  (white lane  i i n e )  -+ 
c.  Changing lanes  i s  not allowed 

0 Changing lanes  i s  discouraged 

4. If t h e  s i g n a i  a t  a r a i l r o a d  crossing does not i nd i ca t e  t h a t  a t r a i n  i s  
coming you should: 

n a .  Speed up and. cross  t h e  t r acks  quickly 

b.  Continue a t  t h e  same speed and check f o r  a t r a i n  before c ross ing  

0 c *  Slow down and look both ways 

d. Come t o  a complete s t o p  before continuing across  

121 
Employe Sk~ l l ed  Driving Program 



Par t  I 

5. Hydroplaning, a s i tua t ion  where the  veh ic le ' s  t i r e s  lose  contact with the 
pavement a t  high speeds, i s  most l i ke ly  t o  occur: 

During a heavy r a i n  

a During a gentle r a i n  

c *  During a l i g h t  mist o r  fog 

d. Only on i c e  

6 ,  The Basic Speed Law requires t ha t  you must drive a vehicle on a highway a t  
a speed t ha t  i s :  

0 a *  Always a t  the posted speed l i m i t  

Slower than other t r a f f i c  

n c.  Steady and s tab i l i zed  

d. Careful and prudent 

7. The responsibi l i ty  f o r  maintaining a vehicle i n  sa fe  operating condition 
a t  a l l  times r e s t s  with: 

a. The owner of the  vehicle 

b. The mechanic 

c *  The dr iver  of the vehicle 

0 d. The manufacturer 

8. When leaving the freeway, you should reduce your speed t o  meet the  new 
driving s i tua t ion .  The proper place t o  adjus t  your speed is: 

0 a .  I n  Exit  Lane before Exit  Ramp 

On the Exit Ramp 

El c e  I n  r i gh t  hand t r ave l  lane 

d. A t  the end of the Exit Ramp 

Employe Skllled Driv~ng Program 



Part I 

9 .  You a r e  permit ted to leave t h e  pavenent to pass a vehic le  on the  r i g h t  
while it i s  making a l e f t  turr,: 

3 True 

10. :'/her, pedestriar.3 appear a t  crosswaL;,s, dr ive r s  must reCu:e speed or stog: 

C True 

fi False 

L L d  

Employe Sk~ l l ed  Drlv~ng Program 



POST TEST 
FORD SICTLLED MIVIIVG PROGRAM 

P a r t  I1 

The Decision Pa t t e rn  i n  Driving Maneuvers (check only one answer per  quest ion)  

1. The s i x  s t eps  of t he  decis ion p a t t e r n  a r e  a s  follows: 
(a) Initial Alert 
(5) Point of Decision 
( c )  Scan the  Scene 
(d) Check Conf l ic t  Areas 0 a *  ( a ) ,  ( 4 ,  ( 4 )  ( f ) J  (4, ( b )  ( e )  Point of No R e t u n  
( f )  I n i t i a l  Move 

b *  (4, ( 4 ,  ( b ) ,  ( d ) J  ( f ) ,  (4  

2. The dec is ion  p a t t e r n  can be used i n  t he  following t r a f f i c  maneuvers: 

0 a .  A l l  maneuvers except on freeways 

b. Almost a l l  t r a f f i c  maneuvers 

c. Very few t r a f f i c  maneuvers 

n d. Only during l e f t  turns,  r i g h t  t u rns  and changing lanes  

3 .  I f  you have another a l e r t  i n  t he  middle of a  dec is ion  p a t t e r n  you should 
immediately: 

D a .  Abort t he  f i r s t  p a t t e r n  and s t a r t  again 

Reevaluate t o  determine p r i o r i t i e s  

c .  Overlap t h e  two pa t t e rns  

d. Complete t h e  f i r s t  p a t t e r n  before s t a r t i n g  the  second 

4. Which of t h e  following i s  - not a  method of communicating with other  d r ive r s  
when you make a  r i g h t  turn? 

0 a .  Tap your brakes 

D b. F lash  your r i g h t  t u rn  s i g n a l  

c. T'osition your vehic le  i n  t he  proper lane  

0 d. Stop f o r  t he  t r a f f i c  s i g n a l  t o  change t o  green 

12 4 Employe Sktlled Driving Program 



P a r t  II 

5. Which of the fcllowing t r o ~ i d  m ~ s t  l ike ly  cad.se tht: ciecisi~n pattern to be 
foreshortened? 

b. Bight d r i v ing  

El c *  When  ere is LO traffic 

j. AII of t:is atove 

6, 'dhich 02 the following i s  the - iea;t desirable vay to influence the  actions 
09 ur iver  who is tailgating? 

a* Flash brake lights 

Turn on your l ights 

0 c *  Slow do~jr, quickly 

0 d. Let him pass 

1 2 5  
Employe Sn~l led D r v n g  Program 



POST TEST 
FORD SKILLED DRIVING PROGRLVI 

Tar t  I11 

S t r a t e g i c  Pos i t ion ing  (check only one answer per  quest ion)  

S t r a t e g i c  pos i t ion ing  i s  defined a s  keeping the  bes t  poss ib le  space cushion 
around your car  t o  p ro t ec t  your margin of s a fe ty .  

1. Which of t he  following w i l l  - not help your s t r a t e g i c  pos i t ion ing  i n  t r a f f i c ?  

a .  Balanced spacing f ron t ,  r e a r  and t o  t h e  s ides  

Adjusting your speed t o  t h a t  of t he  t r a f f i c  around you 

c. Staying i n  t h e  r i g h t  lane  a s  much a s  poss ib le  

d. Changing lanes a s  required f o r  good s i g h t  d i s tance  

2 .  One of t h e  following vehic le  cont ro ls  i s  used i n  s t r a t e g i c  posi t ioning:  

0 The headl ights  

[7 b e  The s h i f t  l eve r  

c .  Parking brake 

d .  Accelerator  

3 .  S t r a t e g i c  pos i t ion ing  allows you more time and space t o  make decis ions and 
execute maneuvers. I n  which of the  following s i t u a t i o n s  i s  s t r a t e g i c  posi-  
t i on ing  most important? 

a I n  an emergency 

I n  a p a r a l l e l  parking maneuver 

0 c e  
When you a r e  en ter ing  a freeway 

During a l e f t  t u r n  

4. Which of t h e  following i s  not a good reason f o r  changing lanes on a freeway? 

0 a. To pass  a slower vehic le  

To improve your s i g h t  d i s tance  

a c.  To slow down a speeder 

a d. To improve your space cushion 

Employe Skilled Driv~ng Program 



P a r t  111 

5. When on an Entrance Ramp t o  a freeway witn a vehicle  i n  f r o n t  of you and one 
behind you: 

C1 a *  Try t o  have more space between you and the  vehicle  behind 

b. Try t o  have more space between you and the  vehic le  i n  f r o n t  

0 c. Stay c lose  t o  t he  vehicle  i n  f ron t  

0 d. Divide the  space eguaily between We vehicle  i n  f r o n t  and t h e  one 
behind 

6 ,  Which three  vehicle  cont ro ls  a r e  used t o  pos i t ion  your vehicle  i n  t r a f f i c ?  

0 a *  Turn s igna ls ,  mirrors,  brake l i g h t s  

Brake, mirrors,  t u r n  s igna ls  

Accelerator,  brake, s t ee r ing  wheel 

El Outside mirror, t u rn  s igna l ,  s h i f t  l eve r  

7, Which of the  following r a t iona le  i s  most important f o r  changing lanes on a freeway? 

a *  To improve s i g h t  dis tance and spacing 

a To pass o r  permit o thers  t o  pass you 

17 To improve spacing and go a l i t t l e  slower than t r a f f i c  

d. To go a l i t t l e  f a s t e r  than t r a f f i c  and have b e t t e r  v i s i b i l i t y  

12 7 
Employe Sk~lled D r v ~ n g  Program 



POST TEST 
FORD S X T D  L?IVLIG FBOGmy 

P a r t  IV 

Emergencies and Other Drivirig Problem (check only one answer pe r  quest ion)  

1. Your car  has automatic transmission, power s t e e r i n g  and power brakes,  You 
a r e  turn ing  r i g h t  a t  an i n t e r s e c t i o n  and your engine s t a l l s ,  which of t he  
following happens? 

a .  S t ee r ing  e f f o r t  w i l l  be g r e a t Q  increased 

b. Yoli cannot s h i f t  

c. The ca r  w i l l  not coas t  unless you put  it i n  n e u t r a l  

d.  The s t e e r i n g  wheel w i l l  lock 

2, Which of t h e  following may r e s u l t  i n  a sudden l o s s  of braking control?  

Driving through a deep puddle of water 

Having a s o f t  t i r e  

0 c w  Having t h e  acce l e ra to r  s t i c k  

d. Driving a t  high a l t i t u d e s  

3. Which one of t h e  following w i l l  not  he lp  t h e  d r ive r  who has a sudden l o s s  - 
of v i s i b i l i t y ?  

Po in t  of no r e t u r n  

0 B e t t e r  s i g h t  d i s tance  

c.  S t r a t e g i c  pos i t ion ing  

C] d. Good communications 

4. Your windshield i s  suddenly s p l a t t e r e d  by muddy water. I n  
t h i s  emergency your f i r s t  problem t o  solve is: 

a .  Regaining your l o s t  v i s ion  

b. Get t ing  your wheels back on t h e  pavement 

n .* Warning any o the r  d r i v e r s  behind you 

d. Regaining your speed con t ro l  

Employe Skilled Driv~ng Program 



5 ,  To properly rega in  pos i t ion ing  con t ro l  a f w r  your wheels have gone off  t h e  
pavement, you must r e s i s t  the  immediate urge t o :  

a *  Continue s t e e r i n g  s t r a i g h t  ahead 

b. Whip your wheels back onto t h e  pavement 

c .  Accelerate  f o r  b e t t e r  s t e e r i n g  c o s t r o l  

d *  P u l l  f a r t h e r  onto the  rosd shoulder 

6. What is  t h e  recommended method t o  warn d r ive r s  behind you of an emergency? 

a a.  Blow horn 

0 b*  Flash emergency s i g n a l  

c. F lash  l i g h t s  

d. Pump brakes l i g h t l y  

7 .  Do you consider  sudden braking o r  swerving t o  avoid h i t t i n g  the  ca r  ahead 
an  emergency maneuver? 

n a .  Yes 

l l  b,  M O S ~  of t h e  t ime 

c .  Occasionally 

8, You were asked t o  keep a scorecard of your near acc idents .  P lease  f i l l  i n  
t he  appropr ia te  answers: 

m a *  Number of h-E ACCIDERTS recorded 

1. Number of weeks s ince  s t a r t  of recording 

c. Kept score but  card not ava i i ab l e  

d. Did not  keep a record 

1 2 9  

Ernpioye Sk11led D r ~ v ~ n g  Program 



NEAR-MISS REPORT CARD 

DRIVKR INSI'RUCTIONS 

- Thls card will help you remember near-accldent situations. 
- Please fill in the date you begin your observations (top line). 
-When a near-accident occurs, fill in date, time, approximate location 

and code for each situation as soon as possible. 
- Include all s~tuations, even if the other driver was at fault. 
-Continue obszrvat~ons for several months to  see if the number of 

near-accident situations are decreasing or increasing. 
-Estimate total nunlber of hours you drove between "start and end of 

observations." 

Amerlcan Road Sk~lled Drlv~ng Programs 
World Headquarters, Dearborn, Mlch'lgan 48121 

BH - Braked Hard 

AR - Accelerated Rapidly 
OC - Other C'iir - hriikcd, \wcrvcd o r  



APPENDIX 5 

UNUSUAL USES TEST SHEETS 



NAME @ED) Employe Sk~lled D r ~ v ~ n g  Program 

You are driving along a two lane country road at night behind 
a farm truck going 20 mph. You want to pass. List all the 
things you can do to analyse the conditions and maintain this 
as a safe-driving situation. 



NAME i m p l o y e  SKI  ,eo D r i  ng  Program 

You are driving on a two lane road during dayliyht hours at 
35-40 mph. You notice in your rear view mirror a car following 
closely is starting to pull out to pass you. List all the 
things you can do to analyse the conditions and maintain this 
as a safe-driving situation. 





APPENDIX 6 

D E S C R I P T I O N  OF O B J E C T I V E  BEHIND-THE-WKEEL 
VARIABLES AND DATA SHEET 



Employe Skilled Dr i v~ng  Program 

OBJECTIVE 30.43 TEST 

, Description of Datd Sheet Variables 

Data output provided by the  computer tapes include information on 

s t ee r ing  wheel r eve r sa l  r a t e ,  vehicle  speed, brake appl ica t ions ,  t o t a l  run 

time, delay time, and an index number r a t i n g  system. 

Scoring sheet  i t e n s  #'2 t h r u  #7 r e l a t e  t o  t ne  average r a t e  of s t e e r i n g  

wheel movement a t  t he  s i x  periods of observation, "a" t h ru  " f " .  These a r e  

followed on t h e  sheet  by an a r i thmet ic  mean of s t ee r ing  wheel r eve r sa l  r a t e s  

and a r a t i o  of r eve r sa l  r a t e  during the  freeway s t r e s s  versus t he  freeway 

p re - s t r e s s  per iods.  

Items #10 and #11 a r e  measures of t o t a l  time and delay time, respec t ive ly .  

The l a t t e r  i s  defined a s  t h e  times a t  which vehicle  speed drops below 20 M.P,H. 

Items #12 t h ru  #i4 a r e  index numbers r e l a t i n g  t o  t he  ove ra l l  measure of 

composite d r ive r  behavior, while the  next item i s  another r a t i o  deal ing wi th  

freeway s t r e s s  versus freeway p re - s t r e s s  behavior. 

Item #i6 i s  a measure o f  t he  number of brake appl ica t ions ,  while items 

#17 t h r u  # 2 ~  a r e  measures of vehicle  speed: #17 being t h e  maximum speed achieved 

during the  run and #18 th ru  #20 ind ica t ing  the  average speed during the  th ree  

freeway periods of observat ion.  Items #2i  and #22 a r e  r a t i o s  of,  respect ively,  

speed and s t ee r ing  r eve r sa l  r a t e s  during d i f f e r e n t  observation periods.  



Punch Card 
Frarnes Code - 

Add ( 2 )  -. ta -- (7) 





APPENDIX 7 

S U B J E C T I V E  BEHIND-THE-WHEEL T E S T :  
T E S T  FORM, EXPANDED VERSION OF I T E M S ,  

ITEM ANALYSES, AND STUDY ON THE RELATIONSHIP OF 
THE T E S T  TO MAJOR BIOGRAPHICAL VARIABLES 





SUBJECTIVE R O A D  T E S T :  

D e t a i l e d  I n s t r u c t i o n s  f o r  I t ems  (Key Words i n  P a r e n t h e s e s )  

Freeway Sequence :  

1 .  Did d r i v e r  s can  f a r  enough ahead a l l  t h e  t i m e ?  I f  t h e r e  i s  
any e v i d e n c e  t h a t  d r i v e r  i s  " s u r p r i s e d "  by t r a f f i c  e v e n t s - -  
e . g . ,  hav ing  t o  b r ake  s h a r p l y  t o  m a i n t a i n  headway, o r  r e s -  3 Yes 
ponding l a t e  t o  d i r e c t i o n  s i gns - -mark  "No". Also mark "No" O No 
i f  d r i v e r  a l l o w s  v i s i o n  t o  be b locked  by t r a f f i c  i n  f r o n t .  
(Kept  s c a n n i n g  f a r  a h e a d ? )  

2 .  D i d  d r i v e r  h a b i t u a l l y  check p o t e n t i a l  c o n f l i c t  p o i n t s  t o  
both  t h e  s i d e s  and r e a r ?  Take s p e c i a l  n o t e  o f  r o u t i n e  checks  
of on-ramps and o f f - r a m p s  and merging s i t u a t i o n s ,  r e g a r d l e s s  OYes of t h e  l a n e  he i s  i n .  I f  t h e r e  i s  no a t t e m p t  t o  make e i t h e r  O N a  a  head check o r  a  s e v e r a l - a n g l e d  m i r r o r  check in p o t e n t i a l  
c o n f l i c t  s i t u a t i o n s ,  mark "No". ( H a b i t u a l  m i r r o r  and head 
c h e c k s ? )  

3 .  Did d r i v e r  p r e s e r v e  h i s  s p a c e  c u s h i o n ,  o r  improve i t  by a  
change i n  p o s i t i o n  and speed?  I f ,  d u r i n q  an o b s e r v a t i o n a l  
s e q u e n c e ,  a  d r i v e r  both  d e l i b e r a t e l y  improves  h i s  p o s i t i o n  
and a l l o w s  i t  t o  w o r s e n ,  mark "Yes" o r  "No" a c c o r d i n g  t o  
whe the r  h i s  'good" a c t i o n s  were more s i g n i f i c a n t  t han  h i s  
"bad"  a c t i o n s .  I f  no o p p o r t u n i t i e s  t o  s c o r e  t h i s  a r i s e ,  
check n e i t h e r  box and w r i t e  "N.A." on t h e  fo rm.  Note t h a t  
t h e  keywords t h a t  f o l l o w  do n o t  s u g g e s t  a l l  of  t h e  a b o v e ,  
b u t  I  d o n ' t  want t o  change t h e  forms a t  t h i s  p o i n t .  (De- 
l i b e r a t e  a t t e m p t s  t o  improve c u s h i o n ? )  

4 .  What i s  t h e  a v e r a g e  headway d r i v e r  i s  p r e p a r e d  t o  m a i n t a i n  
a t  speeds  o v e r  45 mph? "Weiqht"  t h e  a v e r a s e  towards  a  
s h o r t e r  t ime  i f  d r i v e r s  seems s o  i n c l i n e d , - b u t  was o n l y  
b r i e f l y  obse rved  w i t h  a  s h o r t  gap .  (Average  gap t ime  a t  
s p e e d s  o v e r  45 mph?) 

OYes 
ONo 

1 s e c .  
E1 s e c .  
t i 4  s e c .  
G2 s e c ,  
o 2" 2 s e c .  
C33 s e c .  
t i 3 +  s e c .  

L e f t  Turn Sequence :  

5 .  Be fo re  making l a n e  change d i d  d r i v e r  check a h e a d ,  behind 
and s i d e s ?  The b l i n d  s p o t  must be checked :  i f  d r i v e r  d i d  OYes 
n o t  make a  head check o r  l ook  i n  h i s  s i d e  m i r r o r  from s e -  No 
v e r a l  a n g l e s ,  mark "No".  ( F u l l  s can  b e f o r e  l a n e  c h a n q e ? )  

6 .  Vas d r i v e r ' s  d e c i s i o n  t o  comp le t e  h i s  l a n e  change t imed 
w i s e l y ,  such  t h a t  he minimized haza rd  and c o n q e s t i o n ?  " N o ' s "  
i n c l u d e :  chang inq  u n n e c e s s a r i l y  l a t e ;  chanq inq  i n  major  i n -  
t e r s e c t i o n s  where t h e r e  i s  w a i t i n g  t r a f f i c  u n l e s s  t h e  



a l t e r n a t i v e s  were more haza rdous ;  chang ing  u n n e c e s s a r i l y  
e a r l y ,  such t h a t  you become t r a p p e d  by v e h i c l e s  t u r n i n g  
l e f t  a t  p r e v i o u s  i n t e r s e c t i o n s  ( a g a i n ,  becoming so  t r a p p e d  
w i l l  no t  always mean t h a t  t h e  d r i v e r  f a i l e d  t o  choose  t h e  
most advan tageous  t ime t o  change--you w i l l  have t o  compare 
y o u r  a s s e s smen t  of t h e  s i t u a t i o n  a g a i n s t  h i s ) .  (Lane 
change t im ing  w i s e ? )  

7 .  Did d r i v e r  s i g n a l  adequa t e  i n f o r m a t i o n - - h o r n ,  t u r n  s i g n a l s ,  
eye  c o n t a c t  e t c . - - i n  bo th  t h e  l a n e  change and l e f t  t u r n  
maneuvers? Turn s i g n a l s  shou ld  be used f o r 1 1  l a n e  
changes  and t u r n s  on t h e s e  busy urban s t r e e t s .  Remember 
t h a t  t h e  t i m i n g  of s i g n a l s  i s  i m p o r t a n t .  Mark "No" i f  he 
changes  l a n e s  b e f o r e  s e v e r a l  c l i c k s  of  t h e  t u r n  s i g n a l - -  
b u t  be l e n i e n t  i n  t h e  c a s e  of t h e  o c c a s i o n a l  r a p i d  e v a s i v e  
l a n e  change ,  p r o v i d i n g  adequa t e  v i s u a l  checks  were made, 
and he d i d  n o t  b r i n g  such a  c r i t i c a l  s i t u a t i o n  upon him- 
s e l f .  (Adequate  s i g n a l l i n g  i n  l a n e  change - and l e f t  t u r n ? )  

OYes 
ON0 

OYes 
ON0 

8 .  Did d r i v e r  a d e q u a t e l y  check t r a f f i c  ahead ,  beh ind ,  and t o  
t h e  s i d e s  on t h e  s t r e e t  from which he makes h i s  turn? ------ OYes 
Th i s  r e f e r s  t o  h i s  a c t i o n s  a f t e r  t h e  l a n e  change .  ON0 
(Checked c o n f l i c t s  a h e a d / b e h i n d / t o  s i d e s  on th rough  s t r e e t ? )  

9 .  Did d r i v e r  a d e q u a t e l y  check s t r e e t  he i s  turning i n t o  f o r  
~ o t e n t i a l  o b s t r u c t i o n s  which m i q h t  l e a v e  him " s t r a n d e d "  
( p e d e s t r i a n s ,  c a r s ,  e t c .  ) i n c l u d i n g  check ing  s i d e w a l k s ?  
(Checked o b s t r u c t i o n s  i n  s t r e e t  be ing  t u r n e d  i n t o ? )  

10 .  Did d r i v e r  keep h i s  wheels  s t r a i g h t  ahead b e f o r e  t u r n ?  
Give him about  15 d e g r e e s  f o r  " a rm-d roop" ,  a s  t h i s  i s  u n -  
l i k e l y  t o  change t h e  t r a j e c t o r y  t o o  much i f  t h e  c a r  i s  
s t r u c k .  Remember, he i s  l e s s  v u l n e r a b l e  i f  o t h e r  c a r s  a r e  
w a i t i n g  behind h i m .  A l so ,  mark "NoN i f  he t u r n s  t h e  wheels  
b e f o r e  he s t a r t s  h i s  turn, b u t  he can begin t o  move t h e  
wheel a s  he i s  passed  by t h e  l a s t  oncoming c a r  b e f o r e  an 
a c c e p t a b l e  gap .  (Wheels s t r a i g h t  ahead b e f o r e  t u r n ? )  
"N.A." may be used f o r  t h i s  i t em .  

OYes 
No 

OYes 
ONo 



SUBJECTIVE BEHIND-ThE-WHEZL 
ITEM AKALYSES 

Inter-Observer Reliability 

i November 72 March 73 May 73 I ! 1tem AT , h7 Y N 'f 
I 

1 24 0.75 2 7 0.52 33 0.64 
i 2 24 0.42 27 0.33 33 0.40 
1 3  2 1  0.24 22 0.05 33 0.27 
1 4 23 0.75 27 0.93 33 0.88 

5 24 0.42 2 7  0.11 33 -0.03 
i 6 23 0.29 2  7 0.46 33 0.64 
.i 7 24 0.06 27 0.48 33 0.03 

8 24 -0.08 27 0.15 33 0.21 
23 0.37 27 0.41 33 0.27 
24 0.42 27 0.30 28 0.47 

Ai-Di 
- - -  

"i *i 

Ai 
= Number of agreements between 
observations on item i. 

Di 
= Number of disagreements between 
observations on iten i. 

Ni = Total number of observations 
on item i. 

Item Difficulty 

f 
- 1 

November 72 March 73 May 73 
N P ?J N D I tern P 

3 
- i - - 

'i N~ 

'i = Number of agreed observations of correct execution of item i. 
Ni = Total number of agreed observations 

of item i. 
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Abstract 

The w r i t e r  has p r e v i o u s l y  deve loped  a  t e s t  o f  
s e l e c t e d  au tomob i l e  d r i v i n g  a 6 i Z i t i e s  a s  p a r t  
o f  t h e  e v a l u a t i o n  o f  an a d u l t  d r i v e r  improvement 
program. Such t e s t s  a r e  f r e q u e n t l y  s u s p e c t e d  t o  
be dependen t  upon c e r t a i n  b i o g r a p h i c a l  v a r i a b l e s ,  
most  commonly soc io - economic  s t a t u s ,  age ,  and 
d r i v i n g  e x p e r i e n c e .  T h i s  s t u d y  e x p l o r e s  t h e  
r e l a t i o n s h i p  be tween  p r e - t r e a t m e n t  t e s t  s c o r e s  
and t h e s e  t h r e e  v a r i a b l e s  I N = 5 0 8 ) .  S e v e r a l  s i g -  
n i f i c a n t  r e g r e s s i o n  e q u a t i o n s  were o b t a i n e d ,  b u t  
e v e n  w i t h  a l l  t h r e e  i n d e p e n d e n t  v a r f a b Z e s  i n  t h e  
mode l ,  o n l y  4 . 4 %  o f  t h e  t e s t  s c o r e  v a r i a n c e  c o u l d  
be e x p l a i n e d .  T h i s  r e s u l t  was t e s t e d  and uphe ld  
u s i n g  a  s p l i t  h a l f  t e c h n i q u e .  



1 . 0  I n t r o d u c t i o n  

I n  r e c e n t  y e a r s ,  t h e  a u t h o r s  of t e s t s  o f  au tomob i l e  

d r i v i n g  a b i l i t y  have  been  c r i t i c i z e d  i n  t h e  l i t e r a t u r e  f o r  

f a i l i n g  t o  e s t a b l i s h  t h e  d e g r e e  of  dependence  between t e s t  

s c o r e s  and c e r t a i n  b i o g r a p h i c a l  v a r i a b l e s .  Most o f t e n  men- 

t i o n e d  a r e  soc io -economic  s t a t u s ,  a g e ,  and d r i v i n g  a b i l i t y .  

The p u r p o s e  of  t h i s  s t u d y  i s  t o  e x p l o r e  r e l a t i o n s h i p s  between 

s c o r e s  on t h e  SBTW t e s t  and t h e s e  t h r e e  b i o g r a p h i c a l  v a r i a b l e s .  

2 . 0  A n a l y t i c a l  P r o c e d u r e s  

The a n a l y s i s  was per formed  i n  t h r e e  p h a s e s :  p r e l i m i n a r y  

e x p l o r a t i o n ;  deve lopment  and v e r i f i c a t i o n  of  t h e  r e g r e s s i o n  

model ;  and a  s p l i t - h a l f  r e l i a b i l i t y  check  o f  t h e  model .  

2 . 1  P r e l i m i n a r y  E x p l o r a t i o n  

T h i s  c o n s i s t e d  of t h e  s e l e c t i o n  of  dependen t  and i n d e -  

penden t  v a r i a b l e s ,  and i n i t i a l  s e a r c h e s  o f  t h e  d a t a .  

2 . 1 . 1  S e l e c t i o n  of  t h e  dependen t  v a r i a b l e .  The SBTW 

t e s t  s c o r e  ( Y )  c o n s i s t s  of  3 s e t s  of  9 b i n a r y  o b s e r v a t i o n s  

t a k e n  o v e r  f i x e d  s t r e t c h e s  o f  highway. The maximum s c o r e  

i s  2 7  ( m e r i t  p o i n t s ) ;  t h e  minimum i s  0. The i t e m s  r e l a t e  

c l o s e l y  t o  a  sample  o f  b e h a v i o r s  which r a t i o n a l l y  s h o u l d  

change  a s  a  r e s u l t  of  t h e  t r a i n i n g  c o u r s e s .  

There  a r e  t h r e e  a p p l i c a t i o n s  of  t h i s  t e s t :  a  p r e -  

t e s t i n g ,  p o s t - t e s t i n g ,  and f o l l o w - u p  t e s t i n g .  I n t u i t i v e l y ,  

t h e  p r e - t e s t  s c o r e  was p r e f e r a b l e ,  b e c a u s e  t o  t h a t  p o i n t  a l l  

s u b j e c t s  had been  t r e a t e d  a l i k e .  T h i s  i n c l u d e d  t h e  r andomiz -  

a t i o n  o f  t r e a t m e n t  g r o u p s ,  and age  and s a l a r y  g r a d e  s t r a t i f i -  

c a t i o n s  w i t h  t h e  g r o u p s ,  o v e r  t ime  of  d a y ,  day of week,  and 

o b s e r v e r .  However, t h e  p r o c e d u r e s  i n c l u d e d  p a r t i a l  r e p l i c a t i o n  

of  t h e  a n a l y s e s  d e s c r i b e d  below u s i n g  p o s t - t e s t  s c o r e s .  The 

r e s u l t s  were  s i m i l a r  enough t o  j u s t i f y  s t a n d a r d i z i n g  on p r e -  



t e s t  s c o r e s  f o r  t h i s  s t u d y .  Follow-up t e s t  d a t a  was not  used 

as  i t  was incomplete  a t  t h e  t ime of a n a l y s i s ;  and p r e - t e s t  t o  

p o s t - t e s t  d i f f e r e n c e  s c o r e s  were not  a t tempted  a s  i t  was f e l t  

t h a t  t h e i r  u se  would r a i s e  i s s u e s  beyond t h e  scope of t h e  

p r e s e n t  s t u d y .  

2 . 1 . 2  S e l e c t i o n  of t h e  independent  v a r i a b l e s .  The i n i t i a l  

choice  of socio-economic s t a t u s ,  a g e ,  and d r i v i n g  exper i ence  

was sugges ted  by c r i t i c i s m s  of p rev ious  r e s e a r c h .  

Some e a r l y  i n v e s t i g a t i o n s  i n  t h e  HSRI p r o j e c t  confirmed 

t h a t  company s a l a r y  grade  was a v i a b l e  summative v a r i a b l e  f o r  

socio-economic f a c t o r s ,  normally cons ide red  i n  s t u d i e s  of  

t h i s  type f o r  s t r a t i f i e d  random sampl ing ,  such as  income, edu- 

c a t i o n a l  l e v e l  and s o c i a l  c l a s s .  S a l a r y  g rade  was hence adopted 

a s  t h e  f i r s t  independent  v a r i a b l e .  Although it  i s  an o r d i n a l  

s c a l e  from 0 t o  1 8 ,  i t  may be t r e a t e d  a s  i n t e r v a l  w i t h  t o l e r a b l e  

accuracy ,  

The second independent  v a r i a b l e  i s  a g e ,  which was s imply 

t ransformed from d a t e s  of b i r t h  d e r i v e d  from company r e c o r d s ,  

I t  i s  expressed  i n  one yea r  inc remen t s .  

Dr iv ing  exper i ence  i s  a  d i f f i c u l t  v a r i a b l e  t o  o b t a i n .  

A major r e s e a r c h  e f f o r t  used s i x  v a r i a b l e s *  t o  d e f i n e  26 

c l a s s e s  of d r i v i n g  exposure and recommended t h a t  a l l  s i x  v a r -  

i a b l e s  be r e t a i n e d  i n  f u t u r e  s t u d i e s  ( C a r r o l l  e t  a l . ,  1 9 7 1 ) 2 .  

Only two v a r i a b l e s  a r e  a v a i l a b l e  on exposure ;  t h e  b i o g r a p h i c a l  

q u e s t i o n n a i r e  a s k s  t h e  number of y e a r s  of d r i v i n g  exper i ence  

and approximate number of m i l e s  d r i v e n  pe r  y e a r .  The p roduc t  

of t h e s e  two (expressed  i n  thousands of m i l e s ) ,  and y e a r s  

d r i v e n  were bo th  a t t e m p t e d .  The fo rmer ,  an a r b i t r a r y  e s t i m a t e  

of t o t a l  m i l e s  d r i v e n ,  was adopted a  p r i o r i  a s  t h e  t h i r d  i n d e -  

pendent v a r i a b l e  a s  i t  was l e s s  c o r r e l a t e d  w i t h  age than  was 

y e a r s  d r i v e n .  L a t e r  comparisons showed t h a t  t o t a l  mi l e s  was 

marg ina l ly  more u s e f u l  i n  t h e  r e g r e s s i o n  model. 

2 . 1 . 3  I n i t i a l  d a t a  s e a r c h e s .  A c o r r e l a t i o n  m a t r i x  of 

*The s i x  v a r i a b l e s  were :  a g e ,  s e x ,  v e h i c l e  type  [ i . e .  au to  
v .  t r u c k ,  e t c ) ,  model y e a r ,  day v .  n i g h t ,  and road t y p e .  



three candidate Y's and four candidate Xi's was run using 

MIDAS* to facilitate variable selection. This is reproduced 

in Table 1. Relationships between Y and the chosen Xi's 
although low, were enough to justify attempts to build a 

regression model. 

TABLE 1. Correlations between Candidate Dependent and 
Independent Variables. 

VARIABLE 

SBTW Pre-Test /1.0000 

SBTW post-~est 1 ,3171 1.0000 

SBTW Post-Pre 1 - ,4880 ,6731 1.0000 

Total Miles 1 ,0390 -.0919 -.I205 ,2765 ,4691 1,0000 

Salary Grade 

Ag e 

Years Driven 1-,0767 -.0932 -.0259 ,2589 .6811 ,7716 

SBTW SBTW SBTW Salary Age Total 
Pre- Post- Post- Grade Miles 
Test Test Pre 

,0631 ,0234 -.0276 1.0000 

-.I588 -.0653 .0637 ,2554 1.0000 

It was decided to set a significance level of a=0.05 

for this purpose. A more stringent level would have been 

chosen (given the N of 508) but for the degree of measurement 
of variability inevitable in observational tests such as SBTW. 

A less stringent level could not be justified as the data will 
be used to make decisions about future phases of the training 

program. 

2 . 2  Development and Verification of the Regression Model 

A forward stepwise selection of regression was run using 

MIDAS. An equation was chosen and the residuals were plotted 

against predicted SBTW pre-test scores. 

*Michigan Interactive Data Analysis System--a comprehensive 
statistical software package. 
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2 .3  S p l i t  Half R e l i a b i l i t y  Check of t h e  Regress ion  Model 

I n  o r d e r  t o  s u b s t a n t i a t e  t h e  model de r ived  from t h e  e n t i r e  

d a t a  s e t ,  a  s p l i t - h a l f  r e l i a b i l i t y  t echn ique  was used .  This  

was i n  f o u r  s t a g e s :  

S tage  ( i ) :  t h e  randomiza t ion  o p t i o n  i n  MIDAS:TRANS* 

was used t o  a s s i g n  t h e  508  cases  wi th  v a l i d  SBTW p r e -  

t e s t  d a t a  i n t o  two random samples .  

S tage  ( i i ) :  r e g r e s s i o n  equa t ions  were gene ra ted  from 

both  samples ,  and t h e i r  r e s i d u a l s  p l o t t e d  a g a i n s t  t h e i r  

r e s p e c t i v e  p r e d i c t e d  SBTW s c o r e s .  

S tage  ( i i i ) :  t h e  equa t ion  from t h e  f i r s t  random sample 

was a p p l i e d  t o  t h e  second random sample,  u s i n g  MIDAS 

t r a n s f o r m a t i o n s ,  t o  o b t a i n  r e s i d u a l s .  These were then  

p l o t t e d  a g a i n s t  t h e  p r e d i c t e d  SBTW s c o r e s  f o r  t h e  second 

sample.  

S tage  ( i v ) :  t h e  r e g r e s s i o n  equa t ions  from t h e  two 

samples were compared by p l o t t i n g  t h e  second sample 

v a l u e s  p r e d i c t e d  by t h e  f i r s t  sample equa t ion  a g a i n s t  

t h e  second sample v a l u e s  p r e d i c t e d  by t h e  second 

sample e q u a t i o n .  A s i m i l a r  comparison was made between 

t h e  fo rmer ,  and t h e  second sample v a l u e s  p r e d i c t e d  by 

t h e  equa t ion  de r ived  from t h e  e n t i r e  d a t a  s e t .  

3 .0  Di scuss ion  of R e s u l t s  

3 . 1  S tepwise  S e l e c t i o n  of Regress ion  

The MIDAS s t epwise  procedure  y i e l d e d  t h r e e  e q u a t i o n s ,  t h e  

r e s u l t s  of which a r e  summarized i n  Table  2 .  These equa t ions  

a r e  e s s e n t i a l l y  s i m i l a r  i n  s t a n d a r d  e r r o r  and s i g n i f i c a n c e ,  and 

R~ v a l u e s  a r e  s o  low t h a t  i t  i s  d i f f i c u l t  t o  make judgements a s  

t o  which equa t ion  i s  p r e f e r a b l e .  A t  t h e  a  p r i o r i  a l e v e l  of 
0 .05 ,  equa t ion  3 should  be r e j e c t e d  because of t h e  poor  s i g -  

n i f i c a n c e  of t h e  t o t a l  mi leage  v a r i a b l e  (0.1102).  However, i t  

*TRANS i s  a  sub-program of MIDAS. 

1 4 8  



would  be  d i f f i c u l t  t o  a rgue  t h e  e x c l u s i o n  of d r i v i n g  exper i ence  

from %mode l  des igned  t o  r e v e a l  t h e  dependent  of t h e  SBTW 

t e s t  s c o r e ,  because  t h e r e  i s  a  h i g h  expectancy  t h a t  i t  would 

i n f l u e n c e  a  t e s t  of d r i v i n g  a b i l i t y .  T h e r e f o r e ,  e q u a t i o n  3  

was s e l e c t e d .  I t  i s :  
A 

Y = 14.828 + 0.17356X1 - 0.10569X2 + 0.00141X3 

TABLE 2 :  Summary of Regress ion  Equat ion  R e s u l t s  Obtained 
by Forward Stepwise  S e l e c t i o n  [N=508) . 

S a l a r y  Grade 0.0177 I 
3  0.0000 0.044 4 .44  0.0000 

- - - - - - - - - - - - - - -  I 
T o t a l  Miles  0.1102 

When t h e  r e s i d u a l s  of t h i s  e q u a t i o n  a r e  p l o t t e d  a g a i n s t  p r e -  

d i c t e d  v a l u e s  of Y i  (F igure  I), t h e  s c a t t e r  i s  e s s e n t i a l l y  

random, s u g g e s t i n g  t h a t  t h e  assumption o f  homogeneous v a r i -  

ances  I s  met .  

Given t h e  sample s i z e ,  and because  t h e  R' v a l u e s  a r e  s o  

c o n s i s t e n t l y  low, f u r t h e r  a t t e m p t s  t o  r e f i n e  t h e  model ,  such 

a s  polynomial  p r o c e d u r e s ,  were n o t  c o n s i d e r e d  t o  be  wor th-  

w h i l e .  However, i t  was dec ided  t o  check t h e  model u s i n g  t h e  

s p l i t - h a l f  t e c h n i q u e .  

3 .2  The S p l i t - H a l f  Check R e s u l t s  

The assumpt ion  t h a t  t h e  MIDAS random number o p e r a t o r  

(seeded a t  3333) i s  t r u l y  random was n o t  t e s t e d .  Accept ing 

t h e  assumpt ion ,  t h e  two r e g r e s s i o n  e q u a t i o n s  g e n e r a t e d  by t h e  
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random ha lves  appear no t  t o  d i f f e r  on t h e  b a s i s  of t h e  t e c h -  

n iques  used .  The r e s u l t s  of t h e s e  two equa t ions  a r e  summarized 

i n  Table 3 .  

TABLE 3:  Resu l t s  from Regression Equat ions Generated from 
S p l i t - H a l f  Random Samples Using Three Independent 
V a r i a b l e s .  

The two equa t ions  a r e :  

F i r s t  sample: Y i  = 1 2 . 6 4  + 0.28082X1 - 0.06696X2 + 0 . 0 0 0 7 5 X a  

Second sample: Y i  = 16.936 + 0.06969X1 - 0.13975X2 + 0.00178X3 

Even though t h e  s t anda rd  e r r o r s  a r e  almost i d e n t i c a l ,  t h e  d i f -  

f e r e n c e s  i n  R~ v a l u e s  war ran t  some f u r t h e r  comparisons.  

P l o t s  of r e s i d u a l s  a g a i n s t  p r e d i c t e d  va lues  of Y i  sugges t  

t h a t  t h e  assumption of homogeneous v a r i a n c e s  i s  e q u a l l y  w e l l  

met by t h e  two e q u a t i o n s ,  and t h i s  a l s o  holds  t r u e  when t h e  

equa t ion  from t h e  f i r s t  sample i s  app l i ed  t o  t h e  second 

sample.  

The Y i l s  p r e d i c t e d  f o r  t h e  second sample by t h e  second 

sample equa t ion  were p l o t t e d  a g a i n s t  t hose  p r e d i c t e d  f o r  the  

sample sample by t h e  f i r s t  sample equa t ion .  The t r e n d  i s  

c l e a r l y  l i n e a r  b u t  shows more v a r i a b i l i t y  than  a  s i m i l a r  p l o t  

comparing t h e  va lues  p r e d i c t e d  on t h e  second sample by t h e  

equa t ion  de r ived  from t h e  f u l l  d a t a  s e t  w i t h  those  p r e d i c t e d  

by t h e  second sample equa t ion .  I t  w i l l  be noted t h a t  t h e  two 

equa t ions  i n  t h i s  comparison a r e  c l o s e r  i n  fo rm than  those  i n  

t h e  previous  comparison. 

I t  may be concluded,  wi thou t  f u r t h e r  a n a l y s i s ,  t h a t  on 



t h e  b a s i s  of t h i s  r a t h e r  l a r g e  d a t a  s e t ,  i s  i t  unreasonab le  t o  

expec t  socio-economic s t a t u s ,  age and d r i v i n g  e x p e r i e n c e  t o  

p r e d i c t  more than  approximate ly  f i v e  p e r c e n t  of t h e  v a r i a n c e  

of s c o r e s  on t h e  SBTW d r i v i n g  t e s t .  

4.0 Summary and Conclus ions  

4 . 1  Summary of  F ind ines  

The g e n e r a l  c o n c l u s i o n  t h a t  t h e  SBTW s c o r e  i s  e s s e n t i a l l y  

independent  of  t h r e e  v a r i a b l e s  which a r e  p o p u l a r l y  b e l i e v e d  t o  

i n f l u e n c e  t h i s  k ind  of t e s t  i s  v e r y  u s e f u l  i n  t h e  c o n t e x t  of  a  

d i f f i c u l t  e v a l u a t i o n  p r o j e c t .  The assumpt ions  of t h e  r e g r e s s i o n  

models (homogenous v a r i a n c e s ,  independence of o b s e r v a t i o n s ,  

l i n e a r  r e l a t i o n s h i p )  appea r  t o  be me t ,  b u t  t h e  c o n s i s t e n t l y  

low R~ v a l u e s  do n o t  w a r r a n t  f u r t h e r  r e f i n e m e n t  of t h e  models .  

S i m i l a r l y ,  more s o p h i s t i c a t e d  t e c h n i q u e s  f o r  comparing t h e  

s p l i t - h a l f  r e g r e s s i o n  e q u a t i o n s ,  such  a s  a n a l y s i s  of  c o v a r i a n c e  

and t h e  p l o t t i n g  of conf idence  bands ,  a r e  unnecessa ry  i n  t h i s  

s i t u a t i o n .  There i s  c o n s i d e r a b l e  v a l u e  t o  making e x p l i c i t  

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

v a r i a b l e s ,  a s  p a r t  of  t h e  v a l i d a t i o n  of i n s t r u m e n t s  of  this 

k i n d .  

4 . 2  P o s s i b i l i t i e s  f o r  Fu tu re  Work 

The f a i l u r e  of d r i v i n g  e x p e r i e n c e  t o  have more t h a n  a  

minute  e f f e c t  on SBTW s c o r e  i s  somewhat s u s p e c t .  Some f a u l t  

may be  w i t h  t h e  method of c o l l e c t i n g  t h a t  i n f o r m a t i o n .  An 

a l t e r n a t i v e  exposure  measure might  be  wor th  g a t h e r i n g  s p e c -  

i a l l y  i f  such  a  t e s t  were t o  be  extended t o  wider  a p p l i c a t i o n s  

( i n  t h i s  c a s e  i t  i s  n o t  s o  i n t e n d e d ) .  

A s  a  s e p a r a t e  s t u d y ,  i t  would be  i n t e r e s t i n g  t o  f o l l o w  

t h e  same p rocedure  u s i n g  p r e - t e s t l p o s t - t e s t  d i f f e r e n c e  s c o r e s ,  

a l t h o u g h  t h e  c o r r e l a t i o n  m a t r i x  i n  Appendix 1 is n o t  p ~ o m i s i n g  

i n  t h i s  r e g a r d .  

I t  would c e r t a i n l y  be  wor thwhi le  t o  s e e k  o t h e r  p r e d i c t o r s  



of SBT1i s c o r e .  As t h e  l a r g e r  iiSRI s t u d y  p r o c e e d s ,  i t  w i l l  b e  

p o s s i b l e  t o  l o o k  a t  i t  i n  r e l a t i o n  t o  p r e v i o u s  and c u r r e n t  

d r i v i n g  r e c o r d  and t h e  s c o r e s  of o t h e r  c r i t e r i o n  t e s t s .  
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APPENDIX 8 

NON-VOLUNTEER SURVEY 
MAILED JULY -OCTOBER 1 9 7  2 



Ford Motor Company The American Road 
Dearborn, Michigan 48121 

July 12, 1972 

Dear Ford hploye:  

Last November, we invited you t o  take par t  i n  the C o m p y t s  
Ehploye Skilled Driving Program. The of fe r  was extended to  
a randomly selected smp le  of 2,000 salaried employes in  the  
greater  Detroit metropolitan area. 

More than 1,000 volunteers have been assigned t o  one of four 
courses now underway, We hope to  extend the Program t o  more 
employes i n  the future. Meanwhile, it would be of considerable 
help t o  us i n  fur ther  developing appropriate materials i f  you 
would answer the two questions on the enclosed form, Your 
signature i s  optional. 

We would appreciate the return of the  form a s  soon a s  possible. 
Please use Company mail. 

Thank you f o r  your cooperat ion. 

Sincerely, 

Phil  Gram, Manager 
Ehploye Skilled Driving Program 



Employe Skil led D r ~ v ~ n g  Program 

MAIL TO: Phii 'Gram, Manager 
Employe Sk i i l ed  Driving Trogram 
Main Tdbby - EAST 
Worid iteadquarters 

1. 20 you f e e i  i t  i s  worthw:hile f o r  %rd Notor Company t o  
provide s k i l l e d  d r iv ing  i n s t m c t i o n  f o r  i t s  employes? 

Yes 

rLi0 

Please give your reason f o r  t k i s  answer: 

2. Why d id  yox decide not  t o  take advantage of t h i s  course? 

Signature: 
( 3 p i o n a l )  








