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ABSTRACT 

This report contains results of an experimental evaluation of 

devices designed to prevent an intoxicated individual from operat­

ing his automobile. These devices were developed hy both private 

industry and the Transportation Systems Center. They are designed 

to detect intoxication by measuring changes in ability to perform 

a "second generation" psychomotor task (j .c . •  a task known or 

thought to be nIcollol specific). Four such devices were tested 

and found to be at least as alcohol speciric as those previously 

tested, although they were at an earlier stage of development. 
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PREFACE 

The work de sc r ibe d in this report was per forme d in su pport o f  

a n  over a l l  pro gram a t  t he Transportat ion Systems Center designed 

to develop and evaluate Alcoho l Safety Interlock Syst ems (AS I S) . 

This program wa s sponsored by the Department o f  Transportation 
t hrough the National Highway Traffic Safety Admin istration Research 
Inst itute . 

This report cover s  the l a borat ory test in g  o f  performanc e AS I S  

from Dec . ,  197 2 ,  t o  July,  197 3 .  I t  e laborates u pon ear l ier mat e ­

ria 1(1) o n  three of t he dev ices, a n d  contains new ana lyse s  of t h e  

Visual Div ided Att ention Task base d o n  a revised pa ss/ fa il c r iteria . 

In that it covers new dev ic e s  su bmit t e d  for evalua t ion of AS I S, it 

is a l so a con t inua t ion of previous work . (2 )  

The author woul d  l ike t o  acknowl e dge that much o f  t h e  success 
of t his pro gram is due to t he effor t s  o f  t h e  a bove organiz a t ions 

and many in div idua l s. Specifica l ly,  much of the original formu­
l a t ion of t h e  pro gram and it s over a l l management were t he contribu ­

t ion o f  P .  W .  Davis and K .  Bray. De sign an d c on struc t ion o f  t he 

TSC AS I S  unit wa s carried out by A .  I annin i .  Aid in the ana l y sis 

o f  t he data  wa s provide d by B .  A. Ko l o dz iej and D .  L .  Smit h .  

Computer pro gramming and dat a proc e ssin g  were contribut e d  by D .  
Ofsevit . Draft t y ping wa s done by B .  We iss. 
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1.0 INTRODUCTION 

1 . 1  SCOPE 

This report pre sent s a mor e  e xt en s ive treatment o f  the dat a 

beyo nd that repor t e d  previou s l y . ( 1 )  This tre atment cons is t s  of : 

a .  Cor r e l at ion an alys is o f  performance on t h e  devices  as a 
funct ion o f  BAQ level t o  ver ify the pres ence o f  a r e l ation­

s h ip between de gr ee of int o xic at ion and performance on 

e ac h  device . 

b .  E s t ab l is hment o f  pas s / f ail criteria which e s sent ial ly 

permit s al l sober att empt s  to pas s . 

c .  E s t ab l is hment o f  s t ar t/no -s t art  s tr at e gies givin g  t he 

o pe r at or more t h an one chance at pas s ing a t e s t ,  t hereby 
permit t in g  f ailure on s pecific att empt s  while s t il l  al low­

ing h im to s t art the car . 

d. An analys is of v ar iance to det ermine whether the obt ained 

no-s t arts were in f ac t  due not to fat igue or bore dom in a 

l abor atory s ituat ion but to the effec ts  of alc oho l .  

e .  A c on s ider at ion of other f ac tors affect in g  t he preferen­
t ial s e l e c t ion of one devic e over another . Suc h  f ac tors 
are :  

1 )  the s truc ture o f  the t as k  

2 )  comment s  by  oper ator s  about t he t as k  

3) tre atmen t .o f  t h e  scores  obt ain ab le on t he t as k  

4) tr aining schedu l e s  and pos s ibl e  grou p difference s  in 

performance on t h e  t as k .  

1 . 2  C ONCLU S I ONS 

a. The abil ity of these devic e s  to prevent the int o xic ated 

ind ividu al (BAQ � 0 . 1 0 %) from dr iving and permit the sober 

(BAQ � 0 . 0 3 %) to  drive is muc h gre ater than t hos e pre ­
viou s l y  t e st e d .  

1 



h. Ho wever , further development o f  thes e  devi ces i s  sti ll 
n eces s ar y  befor e any o f  t hem can b e  inst all ed as pot en ­

t i ally effect i ve AS I S .  

1 . 3  RpCOMMENDATIONS 

I t  i s  r ecommended t h at further s tu dy b e  con duct ed to  ans wer· 
quest ions concerning the effects o f  alt ering cer t ain par amet ers  

u pon t h e  efficacy o f  each device as an actu al ins t alled AS I S. 
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2.0 SELECTION AND DESCRIPTION OF DEVICES 

This report is concerned with inve s t igations o f  behavio r al 

Alc o ho l Safety I nterlock Sy stems which took pl ace from mid-1 9 7 2  

t o  mid-1 9 7 3 . The pro gr am was s pons ored by t h e  office of Dr iver 
Performance of the N at ional Highway Tr affic Safety Adminis tration, 

in support o f  the NHTS A Off ic e  of Alcohol Count erme asure s . The 

l aborat ory t e s t s  were per forme d by Dunl ap and As soc . ,  I nc .  under 

c o nt r ac t  DOT- TSC-2 5 l  to  t he Tr ans port at ion Syst ems Center . 

Choice o f  the devices  to be t e s t e d  was b as e d  on  a des ire for 

improvement over previous dat a (2 , p .  2 5 ) which indic ated a ceil ing 
of  about 6 2 % no - s t arts for the very into xicate d (BAQ � 0.18) on the 

bes t  of the psychomotor performance t e s t s . It was d�c ide d that to 
obt ain improv e d  resul t s ,  t his s e r ies of l aboratory s tudies s hou l d  
emph as ize devices which fu l fil l  at l e as t  o ne o f  t he fo l lo wing t wo 

criteria: 

a. Previous pilot dat a s hou l d  be av ail able indic at ing t h at 

t he devic e  works at l e as t  as we l l  as those psychomotor 

t as k s  previo �s ly t e s t e d .  

b .  There should e xis t s om e  � priori reason to  suspect t h at 
o perator s '  per formance on the device shou l d more directly 
refl ect  the debil it at ing e ffec t s  o f  alcoho l t h an do the 

general psychomot or devices previous ly  t e s t e d. 

The fol l owing four dev ic e s  wer e  chos e n .  The r e asons for their 
choic e  are inc lude d  b e low, fol lo we d  by a des cr ipt ion o f  the act ual 

t ask r e quirement s .  

Mo difie d Re ac t ion Analy z e r  (RA) - - Raytheon Company 

Compl e x  Coordinat or (CC) -- JWM, I nc . 

Crit ic al Tr ack ing Tes ter (CTT) -- General Mot ors C o r p .  

Visu al D iv ide d Att ent io n  Task (OAT) -- DOT-TSC . 

2 . 1  THE MOD I FI ED REACTI ON ANALYZER (RA) 

This devic e, buil t by the Raytheon Company (3 ) , was s e l e c t e d  
primarily b e c au s e  previous resu l t s  (2 , p.  2 5 )  h ad shown it 
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t o  be the only  device with a c on s is tent ly  l ow failure rate u p  t o  
0 . 1 0 % BAQ while s til l ach ieving the int oxicated no-start l evel  of 
the ot her s .  Sinc e t hose were t h e  fir s t  data  t a ken on t h is device,  

it was felt that a new ver sion modified as  described b e l ow wou l d  

s how an inc rease d perc ent of no-s tarts for t h e  very int oxicated 

whil e retaining the l ow s ober n o-s t art leve l s . 

As in it s or iginal c onfigurat ion, the operat or is t o  trac k an 

unkn own func t ion by turnin g  a knob a ppr oximat e l y  1 8 00 c l oc kwis e . 

The modificat ion con s is t s  of a s econ d  un kn own func t ion which the 

operator must  track by turning the knob c ounterc l oc kwise back t o  the 

origin a l  s tartin g  pos it ion . F e e dback to the operat or is provide d 

by t wo l ight - emit t in g  diode s : one in dicates that the trackin g is t oo 

s l ow, the other that it is t oo fas t .  I n  prac t ic e ,  the operator 

trie s  t o  kee p  t hem b oth a b out e qu a l l y  bright . There are s ix 
settin gs of difficulty marked from eas ie s t  t o  mos t difficul t : 

E lM 2 3 D.  T wo other l ight -emitt ing diodes indicate a pas s  or 

failure on a tria l .  E s s en t ial ly, t h is is a compensatory trackin g 

t a s k  of a b out 1 5  s ec onds durat ion . 

2.2 THE COMPLEX COORD I N ATOR (CC )  

This device which was buil t  b y  J .  W .  Microe l ect ron ics (4) has 

e xis t e d  previou s l y  as a NASA t e s t in g  devic e .  Prior work on this de ­

vic e  has  revea l e d  a definit e  r e l a t ions h ip b e t ween performance an d 

level of int oxication. S pecifically,  Maraman (S) repor t e d  an increase 
in t ime requir e d  t o  compl ete 1 00 problems due t o  the.  inge s t ion of 
a l c oh ol .  He a l s o  obt a ined dif ferenc e s  in the t ot a l  number of 

err ors  f or a l l  f our l imbs for the same 1 0 0  prob lems .  Pil ot dat a  

for a Ca l ifornia D e partment of jus t ice s tudy (6) s h owed a s t r on g  

c orrelat ion b e t ween BAQ and t he int oxicat e d  minus t h e  s ober t ime 

to compl ete the t a s k. In a ddit ion t o  t he s e  dat a  s ome t he oretic a l  

not ion t h a t  t h e  device wou l d  be direct l y  a l c oh ol sens it ive a l s o  

exis t e d. I t  is wel l  known t hat a l c oh ol dis tur b s  gait and muscu lar 

movement s . I t  is a l s o  known that t h e  cerebel lum plays a key r ol e  
in t he r e gu lat ion of pos ture and c oor dinat ion of movement .  C on ­
s e quent ly, it is hypot he s iz e d  t ha t  a lc oh ol s pecific a l l y  a c t s  on 

t he c er eb e l lum and t hat t he resultant deb ilitat ion is measureab le 

4 
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by a t e s t  of c oordin at ion , the C ompl ex Coor din at or . Unfor tunat e ly,  
there is n o  c oncrete evidence that t h e  cerebel lum is direct ly 

affected by aicoh ol . (7 ) 

The operat or s it s  before a pan e l  c on s is t in g  of 4 c olumns of 

l ight s  in 2 pairs of 5 different c ol or s .  He has c ontrol of one 
r ight han d  column of l igh t s  by man ipu l at ion of a r ight han d  l ever . 
He has s imil ar c ontr ol of one l e f t  han d  c olumn of l ights  with a 

left  h and l e ver. The device chal l enge s  the operat or by pre s en t in g  

a pr ob l em .  I n  the other r ight han d  c olumn a cert ain l ight il lu­

minat e s  and the oper at or mus t  mat c h  t h at l ight in c ol or/ pos it ion 

by use of the r ight h and l e ver . S imu l t an e ous l y, in the other l e ft 
h and c olumn a cert ain l ight il lumin at e s  and t he oper at or mus t  al s o  

matc h that l ight in c ol or/ pos it ion b y  u s e  of t he l e ft hand l ever . 

Once matched t he oper at or mus t  h ol d  that mat c h  f or b ot h  pairs for 
0 . 5  second s . After that ,  a n e w  pr ob l em is presented f or a t ot al 

of 3 5  pr ob lems . Two measure s  are r ec or de d :  the t ot al t ime re­

quired to c om pl e t e  al l 3 5  prob l ems and a c ount of t he number of 

reve r s al s  m ade for e ac h  hand.  The r e vers al c ount indic at es the 

number of t imes the operat or goe s pas t the match point by c ount ing 

the number of differ ent t imes the mat c h  l ight was il lumin at ed.  A 
perfec t revers al c ount would b e  3 5  f or e ach h and or 7 0, c orres pond ­

ing t o  t he number of match l ight s  pre s ented dur in g  a t r ial . The 
devic e  t e s t s  perc e ptual -mot or c oordinat ion . Cumul at ed react ion 

t ime with an indic at or of hand s t e adines s and the dur at ion of a 

trial are de pendent u pon t he oper at or 's abil ity t o  per form . 

2 . 3  THE CRITI C AL TASK TESTER (CTT) 

This device wh ich was submit t e d  by General Mot ors h as al s o  e x­
is t e d  previously for the study of pil ot s an d NASA crewmen . Resul t s  

of pil ot dat a* showe d the device t o  b e  more alcoh ol s en s it ive than 

t hos e pre viou s l y  t e s t e d  at TSC . Those dat a h ave recen t l y  been 
formal l y  pre s en t e d .  (9) Further, t h e or e t ic al evid ence impl ie s  that 

performance on this devic e  is alcoh ol s pecific . S pecific al ly ,  it 

h as been e s t ab l is hed that t his dev ic e  me asures the oper at or 's 

* 
Tennan t ,  J .  A . , Unpu b l is he d  dat a, D ecember , 1 9 7 2 . 
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effec tive time de lay . (1 0) This parameter is obtained fro m  the 

operator 's own remnant noise an d is taken as an indic ator of 
neuromuscular tonu s . (1 1 )  I t  is th is neuromuscu lar tonus wh ic h  
become s  directly affec ted b y  alcohol. (12) Con s e quently , measures  
on  the Cr itic al T as k  Tester should be  more directly res ponsive to 

the actions o f  alcohol.  

The o per ator s its be fore a small meter an d mus t  c ompensate 
for meter po inter movement by appro pr iate ly turning a steering 
wheel.  At the be ginnin g  o f  a tr ial, the po inter r e s ts vertic ally 
in the center of the meter . As the trial begin s ,  the po inter is 

driven by the r an dom o s c illation s  o f  a s y s tem who s e  leve l  of 

in stability incre ases  monoton ic ally with tr ial time . By turnin g  
the steering wheel, the o perator attempts to vertic ally realign 

the pointer. The tr ial may ceas e  e ither when the o per ator c an no 

longer compens ate for the sys tem instability or when a pas s in g  

l evel o f  instabil ity is ach ieved.  The for c ing voltage (A) of the 

system c orre s ponding to the level of in s tab ility at which the 

o perator los e s  control is recorde d .  

2 . 4 THE V I SUAL D I V IDED ATTENT I ON TASK 

This dev ic e  was develope d  at TSC (l3 ) to as s e s s  the v alue o f  

this type o f  tas k as an alcohol s afety inter l oc k system . Mos ko witz 

an d DePry, (l4 ) as well as Talland, (lS) h ad demon s tr ate d an effec t 

of alcohol upon div ide d attention in the auditory mode in a vigil­
anc e  tas k although the s e  resu lts were s ome wh at c onfounded with 
motiv ation . However, the auditory mo de is not c on s ider e d  appr o ­

pr iate for u s e  as an ASI S .  Two v igilance studies in the visual 

mode (1 6 , l7 )  cons isting o f  a cen tr al tr ac king tas k and a hor izontal 
per ipheral visual f ield detec tion tas k have reveale d decrements in 

per formanc e  in the peripheral component for both and in the centr al 

for one o f  the s tu die s . Although thes e s tu dies jus tif ie d fur ther 

work on the ide a, the 40 minutes of subject time an d the pos s ibil­
ity of motivational bias e s  towards one tas k over another implied 

the need for c ar e fu l  con s tru stion o f  the tas k .  I n  a rev ie w  o f  

attention and alcohol r e s e arch Mos ko witz (l8 ) hypo th e s iz e d  that 

under the influence of alcohol, one unconsc ious ly directs attention 
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to one channel or c ate gory o f  in formation . I t  was dec ided to 
divide the o perator 's attention between two dis simil ar tasks kno wn 
to be alcoho l su sce ptib le . A tas k distr ibuted over the entire 
horizontal v isual fie l d  wou ld c ons titute the peripheral c omponent. 
A pursuit trac king tas k was chosen as the c entr al component hecause 
previous pil ot wor k  at TSC and work by others has shown this tas k 
to be the mos t  alcohol susce ptihle psychomotor per formance tas k  

e s pecial ly when c ouple d  with a secondary tas k  (2, p. 1 6). The tas k  

dur ation was set at the longe st toler ab l e ,  two minu te s . 

The o perator s its before a task distr ibute d throughout the 

horizontal per ipheral v i su al field. One component is a pur sui t  

trac kin g  tas k; the other is a per ipheral visual f ie l d  detec tio n  

tas k. F o r  the pursu it tr ac king task, the tar get is horiz o ntal ly 

dr iven by two s inusoidal forc ing functions. The oper ator tracks 

this target u s ing a s teerin g  whee l .  D is tr ibute d every 1 1 0  out to 
8 8 °  on  the le ft and r ight s ide s of this pursu i t  trackin g  tas k is 
a s e r ie s  o f  peripher al lights subtendin g 1 / 20 at 28 inches.  The 

operator mus t  react to the illumin ation of one of the s e  lights 

with an ips ilateral s witc h place d  on the left an d r ight s ides o f  

the s teerin g  whee l .  Thes e  l ights illumin ate at r an dom in s pace and 

time ; they remain illumin ate d until r e s po n de d  to or for 1 . 4 second s . 

Both the volt- seconds of trac king error and the r e action time to 

the per ipher al lights are reco r de d .  The tas k duration was s e t  at 

2 minutes ,  allo wing for e ach peripheral light to illuminate at 
least once for a total o f  about SO pre sentations dis tr ibu ted over 
all 1 6  peripheral l ights . 

The method of s e lecting o perators  an d tr ain in g  them, tes tin g  

the devices , adminis terin g  alc ohol, and the ir results are pre ­

sente d  els e where .  (1 ) The section imme diate ly fo l lo wing pre s e nts 
further analytic al resu lts b as e d  on tho s e  data, and the s ection 

there after elabor ates u pon the potential prob l ems in implementation 
o f  e ac h  device as an AS I S .  
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3.0 RESULTS 

3.1 START/NO - START DI FFERENTIA L  

Comparative resu l t s  o f  t h e  l aboratory eva luation o f  potent ia l  
hehaviora l AS I S  devic e s  are pre s ented in Figure I a s  a perc ent of  

no-start s as  a func t ion o f  BAQ c l a s s  interval (at t e mpt s to start 

were groupe d  into c la s s e s  o f  BAQ to provide stat is t ic a l l y compar ­

a b l e  numbers o f  o perator - t ria l s  o n  each o f  the devices as o pera t or 

l evel o f  int o xica t ion r o s e )  for t he opt ima l univers a l  crit erion 

for each dev ice . Thes e  same data  are compared in Table  1 wit h 

those  da ta previous l y  obtained on the original Reac t ion Ana lyzer.  
the  Compl e x- Reac tion Tester.  the  Quic Key, and the Phystester 

devices (2. p. 25 ). C l early, t he resu l t s  from the pr esent devic e s  

a r e  bet ter  than t h o s e  previous l y  t e s t e d  except f o r  t h e  Reac tion 

Ana l y z er . I t  is c onc luded t hat the increa se in no - s tart differ­

ent ial for the pre s ent  dev ic e s  over t ho s e  previous ly t e s t e d  is due 

l e s s  to their bein g  o f  ps ychomo t or nature and t hereby su sc e pt ibl e 

only to t he general de bil ita t ing e ffect s o f  a l cohol and more to  

bein g  involved in the  c oordination o f  variou s psychomo tor func t ions.  

The  comparativ e l y  poor showin g o f  the  React ion Ana l y z er mo st  

probabl y  is fur ther confirma t ion o f  it s being a s imple psychomotor 

t e st . 

To con firm the r e l a t ionship be t ween a lcohol and o perator's 
per formance on these  four c andida t e  ASI S  devic e s ,  the data obt a ined 

from t e s t in g  can be l o o ke d  at in t wo ways : 

a. by c a lc u l at in g  t he Pearson - product -moment coeffic ie nt s o f  
c orre la t ion (r) be tween a n  a ppropr ia t e  in dex o f  o perator 

per formance and t he BAQ for each at  the t ime o f  t hat 

per formance . 

b .  by c omparin g  the a lcohol versus placebo per formance o f  

o pera tors b y  means  o f  a n  ana l y s is o f  var iance . This 
ana lysis wil l indicat e whe ther any obtained no - s t arts 

were in fac t  pr ima ril y  due to alcoho l  and not to  fat igue 

or boredom in t he laboratory s ituat ion . 
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TAB LE 1. COMPARI SON OF PERCENT OF NO - STARTS FOR UNIVERSAL 
CRITERIA BY BAQ C LASS I NTERVAL FOR PRESENT 
AND PREV IOUS .LABORATORY STUD I ES 

Pre s en t  Prev ious 
Compl e x  

CC CTT DA RA Qu ic Key React ion T e s t er 

0.0% 0.0% 4.6% 3.4% 8.5% 6.8% 

0.0 0.0 4.4 0.0 16.7 16.7 

0.0 0.0 5.6 5.3 21.1 10.5 

4.4 13.0 21. 7 8 .3 41.7 25.0 

19.2 18.4 45.8 30.6 38 .8 28.6 

37.0 57.1 67.9 44.2 59.6 44.2 

61.1 77.8 100.0 61.9 61.9 57.1 

61.1 77.8 95.4 58.5 53.4 50.3 
-

.. 

Phys tes ter 

1. 7% 

4.2 

31.6 

33.3 

34.7 

48.1 

61. 9 

60.2 
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3 . 2 CORRELATI ON COEFFIC I ENTS 

The corre l a t ion coeffic ient s  for eac h device are l is t e d  in 
Ta ble 2, and c o mparison wit h those previousl y o bt a ined ( 2 ,  p. 1 6) 
indicates s tronger corr e l a t ion bet ween operat or BAQ and perfor mance 

measure. F igure 2 pre s ents  these s a me da ta  in graphic form. Note 

that the curves are actua l l y  non - l inear in that t he deteriora t ion 

gener a l l y  acc e l erat e s  at h igher BAQ l eve l s ,  e s pecia l l y  for the 
CTT . 

3.3 TREATMENT D I FFERENCES 

The abil ity of these  four c andidat e AS I S  devic e s  to disc r i­

minate bet ween sober and intoxicated o perators  on the ba s is o f  

start/no - s tart data can be fur ther evaluated by usc  of a n  ana l y s is 
of var iance .  The o perat ors  were t e s t e d  hourly for t wo 8 hour 

s e s s ions under an "alcohol" t reatment (i. e . ,  inge s t ing l ar ge quan­
tit ies of a l cohol in fru it juice and t e s t e d  hour by hour for 

8 hours )  and t wo 8 hour s e s sions of "plac ebo "  treatment (in which 
they were given fru it juic e dilut e d  wit h water and 2 mil l il iters  

of 9 5 % alcohol floa t e d  on t o p  to convey the o dor o f  ethano l ) . 

Fur t her commentary on t he maint enance of the "placebo "  treat ment 

and its succ e s s  are discus se d  in (1 , p. 10 ) .  The r e su l t s  of these 

t wo t reatment s ,  "alcoho l" versu s  "plac e bo", were ana l y z e d  u s in g  a 
2 treat ment by 8 t e s t in g  condit ions ana ly s is o f  var iance for eac h 

devic e .  To c ompen s a t e  for the discrete nature o f  the no - s ta r t  

dat a  and t h e  t en dency towards heterogeneous error �ariance �n t he 
data, an inverse s ine t ran s forma t ion was emp loyed (19, p.  3 1 6 ;  

2 0, p. 2 2 1 ; 2 1, p . 66 ) . Te s t s  o f  s impl e ma in e ffect s  were done 

comparing per formance under al coho l versus placebo treatment s  at 

each of the e ight hourly  t e s t ing con dit ions :  Control 1, Control 2 ,  

nrin k 1, Drin k  2,  Drink 3 ,  nr in k 4, Po st - Drink 1,  Pos t - Dr in k  2 .  

Comp a r isons bet ween these t wo treatments are pres en t e d  in F igure 3 

as  percent no - s tart s as  a function o f  t e s t ing condit ion s  for the 

best  univers al  pa s s / fail criteria and s t art/no - start s trate gy for 

a l l  four dev ic e s . The mean SAO at t a in e d  for each of the eight 

hourly t e s t ing con dit ions for both t reat ments  is l is t e d. The re­
sult s  of the analy s is o f  var iance are presente d  in Appen dix A. 
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TABLE 2 .  CORRELAT ION COE FFIC I ENTS OF PERFORMANC E  
SCORES BY BAQ FOR EACH DEVICE  

Devic e  

Reaction Analyzer  
r (no . of pa s s e s  out of 3 atte mpts 

x BAQ) 

Co mplex Coordinator 
r (tota l  tas k  time x BAQ) 
r ( l eft plus r ight hand r evers a l s  

x BAQ) 

Critical Tas k  Tester 
r ( A  x BAQ) 

Vi sual Divided Attention 
r ( trackin g error x BAQ) 
r ( h it reaction time x BAQ) 

** p < . 0 0 5  

1 2  

r 

= 0 . 5 2 ** 

= 0 . 5 0 ** 
= 0 . 3 9** 

= 0. 6 2 ** 

= 0 . 6 4 ** 
= 0 . 5 7 ** 
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Each de vi ce pro duced a s tat is t ical ly  s i gni gi c ant difference 

be tween treatment s and a fur t her anal ys i s  of the s imple main effects 
indic ated a t  whic h o f  the e ight hour l y  t e s t ing condit ions treatment 
l eve l s  contribut e d  to t hose  differenc e s .  Note t hat the fir s t  t wo 
t e s t in g  condit io �s were run as control s  with no drin king for bot h  
treatment condit ions. There was n o  difference bet ween treatments 

for t he s e  fir s t  t wo t e s t in g  condit ions.  Differences did a ppear as 
t he mean BAQ l evel  rose, e s pecia l l y  beyon d . 1 0 %, Te s t ing Condition 

D 2 .  
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4.0 PROBLEMATICAL EFFECTS OF VARIOUS PARAMETERS 

In t he pro c es s  of e s t abl is hing train ing performance s c he dules  

and crit er ia, pas s /fail criteria,  an d s ta r t /no - s tart s trat egies , 

it be came appar en t  that t he s e  four devic es are at an earl ier s ta ge 

in their prac t ical  deve l o pment t han wer e  t ho s e  prev iou s l y  t es t ed. e2l 

The de s ign paramet ers are not o pt imiz e d, and on t he ba s is o f  the 
resu l t s  o f  this trainin g  and t es t ing s er ie s  better definit ion o f  
the m  c a n  be made . Comments o n  t hes e pro bl ems have been summarized 

in Table I I  of Reference 6, p. 7. In  the discus s ion bel o w, each 

device wil l be treated s eparat e l y  as  to  the structure, o perator 
c o mments , trea t ment of raw scor e s ,  train ing sc hedu l e s  and proba bl e 

group differenc es in perfor mance on t hes e four dev ic e s .  

4. 1 REAC TION ANALYZER 

a .  Concerning t he s tructur e o f  t h e  t a s k, it was noted t hat : 

1 .  The configur a t ion is set  for right - handed o pera tors . 
Use  by the left - handed obscure s  t he feedbac k  l ight s 

and pas s /fail indic ators . 

2 .  Ther e  is no mar k  in dica t in g  wher e the revers a l  po int 

o f  the turning kno b  l ie s . This ma y be benefic ial  in 

fail ing the intoxicat e d, whil e so ber operators had 
no not iceabl e  difficul ty with this factor after 

training. 

3 .  Con s ideration shou l d  be given to changing t he fee dbac k 
from indicator l ight s  to a continuous met er . 

4. I n  conjunc t ion with that c hange, a raw trac king error 

score s hou l d  be o bt a inable to  fac il ita t e  more r efined 

s el e c t ion o f  an a dequate train in g  s c he du l e  and a pas s /  

fa il crit e r ia . 

5. The t r ia l  duration of 15  s econds is des irabl e . 

b .  Conc erning c o mments  by o bs ervers a bout t he t a s k :  

1 .  Ther e was a dis t inc t l ac k  of tru s t  in t h e  pas s /fail 
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2. 

resu l t s .  Observers felt  that the dev ice was not 
correc t l y  reflecting their performanc e .  A raw trac k­
ing error score woul d  per mit bet ter,  l e s s  subjec t ive 
feedbac k  to o perators , e s pec ia l ly dur ing train in g .  

Only  t wo of t h e  fourteen o bs erver s fel t  that the 

device was pract ical  for rea l a ppl ic a t ion; ho wever,  

this o pinion was quite pro ba bly bia s e d  by the pre­

s ence o f  an e l a borate aut o mo bil e s imu l a t ion for 
another devic e .  

3 .  I t  was ranke d  four th by ten out of fourteen o perators . 

c .  Concern in g  t he treatment of scores o bt aina ble on the 

device : 

1 .  A univer s a l  pas s/ fail criteria wa s readily o btaina ble 
for this dev ice . 

2. The pas s /fail c r it e r ia on this device was s o me what 

a djust a bl e ,  and a l l  o perator s were a ble to  .rea dily 

a t t a in t he "M" s e t t in g  as the trainin g  dat a  reported 
in Table 3 indic a t e s ;  ho wever, mo st  fa il e d  t o  go 

beyond t h is l evel . Consequent ly ,  a s e t t in g  o f  "M" 

was u s e d  as  t he pa s s / fail c r it e r ia (1 , p. 3 0 ) .  

3 .  The bes t  s tart/ no - s tart s t rategy requir e d  one 

pas s  in three attempt s (1/ 3 ) ,  unl ike that pre ­
vious ly u s ed (3/ 3 ) .  This s e l ec t ion was des igne d 

to fail (no - s ta r t ) as  f e w  s o ber and as  many in­

toxic a t e d  as  pos s ible . 

4 .  Fro m  these  'da t a ,  and as  il l us trated in Figure 3 ,  this 
device did pena l iz e  o perators when t hey were s o ber . 

s .  The res ul t s  r e port e d  in Table B - 1  (Appen dix B )  for the 

RA s ho w  that for bot h  alcohol and pla c e bo condit ions 

o lder or  fema l e  o perators contributed mos t  of the no­
s tart s . In the pas t ,  fur t her t r a in in g  on a dev ic e  has 

a llevia t e d  such pro bl e ms ,  but t he train ing dat a  in 

t h is c a s e  (Table 3 )  is unba lanced and done in s te ps to 
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Set t in g  

Gender Age 

Mal e s  0 

0 

0 

0 

Fe ma l e s  0 

0 

0 

0 
0 

Ma le Y 
Y 

Y 
Fema l e  Y 

Y 
Y 

Y 

Tra in in g  
Tria l  
Number 

E 

TABLE 3 .  NUMBER OF PASSES OUT OF 1 0  ATTEMPTS FOR EAC H 
D I FFICULTY SETT I N G  OF THE REACTI ON ANALYZER 

I M 

10 9 8 8 7 6 8 9 9 9 7 8 9 10 1 0  

1 0  8 6 9 9 1 0  6 9 8 1 0  9 
10 10 10 9 

9 10 8 1 0  9 
o 1 0  4 8 5 5 o 1 0  9 5 7 7 9 1 0  9 
o 1 0  5 8 2 6 4 8 1 0  6 8 9 6 8 4 7 4 

2 5 10 1 5 8 1 0 2 7 4 2 6 9 4 
2 9 5 9 4 10 
5 8 9 10 9 
9 10 10 9 9 1 0  10 10 1 0  1 0  10 1 0  
9 9 9 4 1 0  9 

10 9 6 4 6 9 7 9 10 9 10 1 0  10 1 0  7 

5 9 6 1 0  3 9 7 6 9 8 8 5 8 8 7 9 9 
6 9 1 0  1 0  1 0  
2 1 0  1 0  9 6 1 0  

10 8 8 9 1 0  

7 10 10 

6 1 0  1 0  7 

9 1 0  

1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  13 14 15 1 6  17 1 8  1 9  2 0  21 22 23 24 
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previous l y  determined c r it er ia . Therefore,  no analy­
s is wa s done .  Nor can any difference s  bet ween sub­
groups be disc erned. 

4.2 COMPLEX COORDINATOR 

a. Concernin g  the s tructure o f  the t a s k, it was not ed that : 

b. 

1 .  The t a s k  requires  two hands and may therefore dis ­

c r imina t e  a ga in s t  a certain s e gment o f  the driv in g  

po pu l a t ion . 

2. The tas k incorporated a s ingl e,  f ixe d and mos t  pro b­
ably l earnabl e s e quence o f  pro bl ems . Any increase in 
randomn e s s  of t he se pro bl ems woul d  mos t  l ike ly im­
prove t he s tart/no - start discriminat ion o f  t h is 

devic e .  

3 .  A rather arbitrary choice o f  number o f  matchin g  prob­

l ems pre s ente d(3 5 )  and r e qu ired holding t ime ( . 5 sec . )  
was made . This c hoic e  in turn great ly affect s  total  

tria l  t ime . The dev ic e  po s s e s s e s  a wide var iety of 
task varia bl e s  whic h  are not represen t e d  in t hese 

dat a  and further e xpl or a t ion o f  t hem may prove the 

device to  be more a lcoh o l - susc e pt ibl e t han t he s e  dat a  

indic at e . 

4 .  The t r ia l  dur a t ion range d  from 35 to 8 5  seconds 

became quit e long, as three r e pe t it ions wer e  

r e qu ired.  

C onc ernin g  comments  by o bs ervers a bout t h e  t a s k :  

1 .  Nearly a l l  s tate d  that t h is device was "fun" t o  
o per a t e .  

and 

2. Seven out of fourt een f e l t  it woul d  be impr act ic a l  

for use a s  a n  actual AS I S .  

3 .  A f e w  complained o f  nau s e a  t hough t  t o  be a s s o c iated 

with t h is dev ic e . 
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c .  Conc ernin g  the tre atment of s c or e s  obtain abl e  on the devic e :  

1 .  Either a univer s al or an ind ividual pas s / fail criter ia 

c ould he us e d .  

2 .  U s in g  indiv idu al c r iter ia, a be tter n o-s tar t differ ­

ential is ob tainabl e ( 1 , p .  3 7 ). However ,  this cri­
ter ia is b ased on tr aining data whic h c an e as ily be 

man ipulate d by the oper ator ( 2, p. 23 ).  

3 .  The univer s al pas s / fail was again r ather arbitr aril y 
c hos en ( 1 ,  p.  3 8 ). The bes t  one r e quired the oper ator 
to c omple te the tas k in 8 0  seconds or l e s s  and 

achieve a reve r s al c oun t of l e s s  than or e qual to 8 0 .  

4 .  The be s t  un ivers al s tar t/no- s tar t s trate gy requir ed 
at le as t one pas s in three attempts ( 1 / 3). 

S. As illu s tr ate d in Figure 3 ,  this device did n ot 
penaliz e oper ators when they were  s ober . 

6 .  The intercorre lation of le ft hand r ever s al c ount with 

th at for the r igh t was 0. 6 2, in dic ating th at one was 

pre dic table of the other .  Their dis per s ion was 

s ligh t, indic ating littl e effect due to alc ohol . 

The c orre lation of the sum of left and r ight h an d  

revers al sc or e s  with BAQ was 0 . 3 9 ,  in dic ating s ome 

alc ohol involvement. E limination of reve r s al scores 
as a b as is for pas s / fail cr iter ia deter ior ate d the 

s tart/no- s tar t differen tial res ults . Observation of 

the s c ores which c au s e d  the fail and the ir B AQ r an ge 

su gges ted that the h an d  revers al s c ore did n ot bec ome 

important until higher BAQ lev e l s  (5 . 1 2) wer e  

r e ache d.  

7 .  A very long tr aining per iod may be required as su g­

ges ted by the s low bu t con tinu al improvement illus -
trated in Figure 4 ,  an d the wide 

r e ached by the end of tr ainin g .  

high, me an an d low tas k times of 

both trainin g  (3  s c or e s / s ittin g) 

c onditions ( 3  s c or e S/ Sitting). 

20 

r an ge of scores 

Figure 4 s hows the 

all operator s during 

and s ober tes ting 



Actual Hi 

Mean 

Actual Lo 

30 

IS 

O� __ �� __ � ____ � ____ � ____ � __________ � ____ � __ � 
o 

Training 
Payoff: $0.25 for < 70 sec. 

0.50 for < 60 sec. 
1.00 for < 45 sec. 

Testing (BAQ=O.OO) 
Payoff: $0.25 per pass 

1.50 for all three 
passing I 

where pass ing 
� avg. of next 
t� last 10 trials 
+ 5 seconds 

F igure 4 .  Hi, Me, and Lo Tas k  Time on t he Comple x  
Coordinator as  a Funct ion o f  Sit t in g  Number 
at BAQ = 0. 0 0  for Both Train in g  and Tes t in g  
Condit ions 

2 1  



8 .  Male s did s ome what bet ter t han females thr oug hout 
tr aining and tes t in g  as s h own in Fig ure S for t ot al 
t as k  t ime only . but t h is difference was n ot apparent 

in their s t art/no- s t ar t  dat a (Appendix B,  Table B-2) . 

9 .  Youn ger did do be t ter than older oper at or s  thr oughout 

tr aining and t e s t in g  as s hown in Figure 6 and this 

difference is furt her borne out by differenc es in 

t heir s t art /no- s t art dat a (Appen dix B,  Table B - 2) .  

4 . 3  C RI T I CAL TASK TESTER 

a. C oncernin g  t he s t r uc t ur e  of t he t as k, it was n ot e d  that :  

1 .  The init ial level of diffic ulty may not be opt imal. 

The device was tes ted us ing on ly that wired int o  it 

by the man ufac t urer . 

2 .  The r ate of incr e as e  of this level of diffic ulty m ay 

als o not be opt imal .  Again, t he device was t e s t e d  

us in g only t h e  one wired int o  it by t h e  man ufac t urers . 

3 .  As us ed in this t e s t ,  the better  one did on t he t as k, 

the longer the t r ial up t o  about 2S secon ds .  However,  

t his was done t o  obt ain a r aw s c ore,  and in ac t ual 

us e the t as k  will be t ermin at e d  wit h in a period fixed 
by the minimum leve l  of diffic ulty required t o  pas s .  

b. C oncernin g  comments by obs erver s about t he t as k :  

1 .  R at e d  h ighe s t  by fourteen operat or s ,  h owever , t h is 
r at in g  may be due t o  the face v alidity of it s in­

s t allat ion in a re alist ic aut omobile dash board moc kup. 

2. C on s idered t o  be of le ast n uis anc e of t he four devices  

by fourt een of the operat or s .  

c .  C oncernin g  the tre atment  of s c or e s  obt ainable on the 

devis e : 

1 .  E ither a univer s al or individual pas s / fail criteria 
c ould be used.  

22 
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2. U s ing individual c r iteria, a s light ly better no - s tart 
different ia l  is o bt a inable ( 1 ,  p. 24 ). Ho wever, this 
criteria is bas e d  on train ing dat a whic h  could ea s ily 
be manipula t e d  by t he o perator (2, p. 23 ).  

3 .  The universal pas s / fa il c r iteria was o bt a in e d  by 
a s s e s s in g  the no - s tart different ia l  for a lcohol 

tria ls for s everal different po s s ible final s cores 
( 3 . 8, 4 . 0 , 4 . 2, and 4 . 4 ). The bes t  was found to be 

4 . 20 (1 , p. 1 0 ). 

4 .  The univer s a l  s tart/no - s tart s trategy was found in 

para llel wit h the pas s / fa il c r it e r ia . The bes t  one 
requires  at  lea s t  one pas s  out of three a t t empt s  

(1 , p .  1 9). 

S .  A s  illu strat e d  in F igur e  3 ,  t h is device did not 

penalize o perators when they were s o ber . 

6. The train in g  was suffic ient to  kee p  the lo we s t  scores 

a bove t he pas s / fail mark o f  4 . 20 and hold it there 
durin g  t es t in g .  Figure 7 indic a t e s  t h e  h igh, me dian 

and low scores of a ll operators bot h  dur in g  t r a in ing 

(1 0 score s / s it t ing) and sober t e s t ing condit ion s  (3 
score s / s it t in g). 

7. There was a very s light continua t ion of learnin g  

t hrough t he t e s t ing t r ia ls ; t he e xtent o f  this trend 

is not kno wn (See F igure 7) . 

8 :  Males did s lightly better t han female s  t hroughout 
trainin g  and t e s t in g  as s hown in F igure 8 ,  but this 

difference is not a pparent in their s tart/no-s tart 

data  (Appendix B, Table B - 3 ). 

9 .  Young did s light ly better than o lder o perators 
t hroughout train in g  and t e s t in g  as  s ho wn in F igure 9 ,  
but a ga in this differenc e is not apparent in the 

s tart/no -s tart data  (Appendix B,  Table B - 3 ). 
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4 . 4  V ISUAL D I VIDED ATTENT I ON TASK 

a .  C oncernin g  t he structure of the task, it was noted that : 

1 .  The number of per ipheral l ight s  is t oo great for 
practical use .  

2 .  

3 . 

The t ask durat i on of 2 minutes is t oo l ong for prac­
t ical use of t he dev ic e .  

The l ight s  extend t oo far int o  the periphery and 
there is a resu l tant bias in t he task a gain st t h ose 

who wear spectacles for driv in g. 

b .  C oncernin g  c omments by ob server s about t he task :  

1 .  This task wa s rated a s  moderat ely  ac ceptable.  

2 .  Many ha d diff iculty in c onsiderin g  it as practic a l  
due t o  it s l ar ge physic a l  si ze and l on g  task durat i on .  

3 .  Some reported feelin gs of nau sea wh ile operatin g  this 

device.  

c .  C oncerning t he treatment of sc ores obt a inab l e  on the 

dev ice : 

1 . . Althou gh an individual  cr iteria might result  in fewer 

sober n o- start, only universa l  c r it er ia were studie d .  

2 .  The universa l  pa ss/ fa il c r it e r ion wa s arrived a t  in 
the fol l owin g manner : The fre quency of occurrenc e of 

c entral  pur su it t racking sc ore s  for a l l t e st in g  

session a t tempt s with BAQ a t  0 . 00 wa s pl ott e d  a n d  a 

5 %  fal se fai lure rat e  cut - off  was chosen . For t he 

peripheral t ask c omponen t  pass/ fail c r iterion , a 

l inear c orre lat ion with BAQ of t ota l react ion t ime, 
hit react ion t ime, and pr oport ion of misse s f or a l l  

1 6  l ight s  indicat ed t ha t  h it react ion t ime was the 

best sc ore to u se (see Tab l e  2 ). In  the manner 

de sc r ib e d  above, t he frequency of occurrenc e  of hit 

react ion t imes for a l l  t est ing se ssion arrempt s with 

BAQ a t  0 . 0 0 was pl ot t e d  and a 5% false failure rate 

cut -off wa s c h osen . The se t wo cut - offs were u sed t o  

2 9  



calculate a t entat ive s tart /no - s t art diff er entia l . 
Reit erations on both components  were tried unt il an 
opt ima l pas s / fail crit eria of l es s  than or equal to 

4 . 60 vo l t - s econds of t rac king error an d l es s  than or 

equal  to  a mean h it react ion t ime o f  65 0 ms ec .  was 

est ab l ished. 

3 .  Sinc e the t wo minut es of running t ime wa s r equ ired to  

obtain data  on  all  per iphera l  l igh t s ,  ther e  was only 
one usab l e  s tart/no - s tart s trat egy (1/ 1). 

4 .  By this method of scorin g  an o per at o r  c ou l d  fail (no­
s ta r t )  by exc eeding the crit er ion of eith er t he 

c entral , t h e  per ipher a l ,  or both componen t s  for on e 
t wo - minut e  s et t in g. Thes e r esul t s  are tabu l a t ed 

b el o w  as  a funct ion o f  BAQ c la s s  int erva l .  

Failure D ue t o  
BAQ C l a s s  % No - No . o f  Failures /  C r it er ia o f  
I n t erva l s  

. 00 - . 02 9  
. 03 - . 05 9  

. 06 - . 08 9  

. 09 - . 119 

. 12 - . 14 9  

. 15 - . 17 9  

. 18 - . 2 0 

Starts No. o f  Att empt s  Central  Both P er lpher a l  

4 . 62 (3 / 65 )  2 0 1 
4 . 3 5  (1/ 2 3 ) 0 0 1 
5 . 5 6 (1/ 18 ) 1 0 0 

2 1. 7 4  (5/ 2 3 )  3 1 1 

4 5 . 8 3 (2 2 / 4 8 ) 12 7 3 

67 . 9 2 (36/ 5 3 )  2 0  11 5 

100. 00 (18 / 18 )  6 10 2 

I t  was expect ed that both c omponen t s  o f  t h e  visual 
divided a t t en t ion t a s k  wo ul d contribut e  equ a l ly to 

the fail ur e  rate. However ,  the failur es r epor t ed 

wer e du e pr edominat el y  to the c entral  component . Two 

pos s ib l e  explanat ions or t his dis parity are offer ed :  

Rewards for per formanc e o n  the c entral  component 

wer e b a s ed on one score only, the a ccumu l a t ed track­

ing error in vol t -s econds ; wher ea s ,  that for the 

peripheral c omponent was a compo s it e  scor e, only  

roughly indic a t ive o f  t a s k  performanc e. Operators 

3 0  



havin g at  lea s t  2 5  reac t ion t imes l es s  than o r  equa l 
to 500 ms ec .  were re wa rded. Consequ ently,  this re wa rd 
scheme may have inadvert ently bia s ed the o perators 
t o wa rds c onc entra t ing on the component pos se s s ing the 

most direc t ,  eas ies t to  comprehend pay - off c rite rion -
the c entra l  component . The s econd expl anation is 

t hat s inc e there was no manipulat ion of t h e  re l a t ive 
task loadin g for the t wo c omponen t s ,  the dis pa rit y 

in fa ilure rat e s  is du e direc t l y  to a rea l  dis pa rity 

in tas k l oading resultin g  in a relat ively ea s ier 

peripheral component. Only the systema t ic manipu l a ­

t ion of t a s k  loading a n d  reward l evel s  wil l res olve 
t his qu es t ion of t he re lat ive va lue of each task 

c omponent for c on s t ruc t ion of c rit eria fo r use o f  the 

t a s k  a s  an  ASIS .  

5 .  A s  illu s t rat e d  in Figu re 3,  t h ere was a n o t ic eable 
sober failu re rat e  for both alcohol and placebo c on ­

dit ions. I t  is hoped t h a t  a rec onfigu rat ion o f  t he 
layout o f  the devic e to  accommoda t e  s pecta c l e  wearers 

and a short en in g  of the du rat ion couple d with a better 

t rain in g  schedu le will lea d  to far fewer sober 

failures . 

6 .  As illu s t ra t ed in Figure 1 0, learn ing on both the 
c entra l  and periphera l  c om ponents  o f  t he t a s k  

a ppea rs to have pe rsis t e d  we ll into  t h e  t e s t in g  

period, even t hough mean scores for bot h t a s k  com­

pon ent s f ell we ll b e lo w  t h e  pas s / fa il c rit eria . 

Thes e  results imply a need for an improved t rain ing 
sche dule . 

7 .  On the periphera l  component ,  there was no difference 

due to gender, a s  shown in Figure 1 1 . However, on 

t h e  cen t ra l  component, males did s light ly bet t er 

t h rou ghou t  the t ra inin g  and t e s t in g  perio ds . This 

centra l  component a pparent ly c on t ribu t e d  largely to 

the gen der differenc es in the s t a rt/no - s ta rt data  

(Appendix B ,  Table B - 4 ) .  

3 1  



9.0 

o 
Training 

20 
SUI,ber 

Il III lU 
Numb"r 

Pa)'off: $0.50 for tracking error 
� 5.0 volt-sec. 

Testing (BAQ·O.OO) 
Payoff: $0.50 for 

5.0 volt·sec. 
t racking error 

Trainin� 
"3)"off: so.so for ha\"inj: 3t 
least 25 reac ti on time� Sou 

mi 11 iscconJs 

TestinG IBAQ-P.OO) 
Pa)"ofr: 50.50 for ha\'in� at .... I't 
!5 rcaction times .: SOO cilliH',onJs 

Figure 10. C en t ra l  and P eriphera l Mean a n d  Standard Devia t ion Sco res on t h e  
Vis ual D ivided Att en t ion Ta s k  a s  a Funct ion o f  Sit t in g  N umber a t  
BAQ = 0. 00 for B o t h  Training a n d  Tes t in g  Condit ion s  

" 



800 

700 
," 

.." c 0 u " 
:: 

G 
c 

. � 

.. 
... .z: 
.� 
... 
... to ... 
" .c: 
.� 400 
.. 
.. Co 

VI ! 
.. VI .. 

300 > 0 
.. 
.!l 
... 
c: 0 
... 
u 
.. 
.. 

'" 
... 

. � 
:: 

o 5 10 15 20 25 30 
S i t t  i ng SU!!Iher 

Tr� i n ing Testing ( BAQ- O . O O )  
Payoff: S O . SO for hav i ng at Payoff : for having at l east 
least ZS reaction t i !!les 500 lS reacti on t ines < 500 
oi11 is  ... c .  m i l liseconds -

'" 
] 0 
... 
.. 
." 

0 > 
r c 

.� 

.. 0 �I 
.. 
.. w 
... c: 

... 
u 

� 
... 

" ." 
.. 
" 

"-

8.0 

. nl-

o 10 I S  20 
51 tt ing Sumber 

Training Testing 
Pa),o H :  S O .50 for tracking Pa)'o H :  
error � 5 . 0  vol t ·  sec. error 

--- �I 

25 30 

(BAQ-O . O O) 
S O . 50 for tracking 

5 . 0  \"olt-sec . 

Figure 11. C o mpar ison o f  C entr a l  and P er iphera l Sco res for Ma les and Femal es 
on t h e  V is ua l  D ivided A tt ent ion Task  a s  a Function o f  Sitt in g  
Numb er BAQ = 0. 00 for Bot h Tra inin g  and Tes tin g  C ondit ions 



8 .  On b ot h  t a sk c omponents,  y oung learn e d  fa st er than 

ol der opera t or s  dur ing t r a ining,  but showed n o  
difference i n  per f ormanc e dur ing t esting a s  shown in 
F igure 12 . Suc h  a dif ference di d a ppear in the start/ 

no- start data (Appendix B ,  Tab l e  B - 4 )  implying a 

possib l e  age interac t i on with a lc oh ol on t h i s  visual 

divi ded attent i on t a sk .  
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TABLE A - I  

React ion Ana l y z er :  Un iversa l  Pas s / Fail Crit eria (�t); No- Start 
Strategy ( 1 / 3 )  

Sou rc e o f  d egrees o f  sum o f  mean 
Varianc e freedom s qua res s quares F- rat io 

Alcoho l v s  P lacebo 1 1 .  03 1 .  03 2 0 . 8 0  P < . 0005 
erro r 1 5  0. 7 4  0. 05 

Tes tin g  Condit ion s  7 1 .  3 0  0 . 1 9  3 . 9 9 P < 0. 001 
erro r 1 05 

Interac t ion 7 1 .  7 6  0. 2 5  5 . 4 5 p < 0. 001 
erro r 1 05 4 . 8 4  0 . 05 

Difference b et ween alcohol and placebo t reatmen t s  a t  each t es t ing 
condit ion 

Tes t in g  Condit ions df s s  ms F 

Con t ro l  1 1 0 . 00 0 . 00 P > . 05 
Cont ro l  2 1 0 . 1 4  2 . 91 P > . 05 
Drink 1 1 0. 01 0. 1 6  P > . 05 
D rink 2 1 0. 08 1 .  7 2  P > . 05 
Drink 3 1 0 . 2 1  4 . 4 1 P < . 05 
D rink 4 1 1 .  2 8  2 7 . 5 4  P < . 0005 

P o s t  D rink 1 1 0 . 67 1 4 . 4 8  P < . 0005 
P o s t  Drin k  2 1 0 . 4 2  9 . 11 P < . 005 

erro r 12 0 0 . 05 

4 0  



Complex Coordinator : Universal Pas s / Fa il Crit eria ( �  8 0  s ec + 

� 8 0  r eversals ); No - Start Strat egy (1/ 3 )  

Source o f  degrees o f  sum o f  mean 
Var ianc e  fr eedom s quares s quares F- ratio 

Alcohol vs P lac ebo 1 2 . 17 2 . 17 17 . 7 7 P < . 001 
error 15 1 .  8 3  0 . 12 

Tes t in g  Condit ions 7 3 . 11 0 . 4 4  10 . 7 3  P < 0 . 001 
error 105 4 . 3 5 0. 04 

I n t eract ion 7 3 . 04 0. 4 3  11 . 98 P < 0 . 001 
error 105 3 . 8 0 0. 04 

Differenc e b et ween a lc ohol and plac ebo treatment at  each t es t ing 
con dit ion 

Test in g  Condit ions df s s  ms F 

Control 1 1 0. 00 0. 00 P > . 05 
C ontrol 2 1 0. 00 0. 00 p > . 05 
D r in k  1 1 0. 00 0. 00 p > . 05 
Drink 2 1 0. 0 1  0 . 15 P > . 05 
Drink 3 1 0. 8 2  17 . 4 7  P < . 0005 
Drin k  4 1 3 . 38 7 2 . 06 P < . 0005 

Pos t  Drin k  1 1 0. 67  14 . 34 P < . 0005 
Post Dr in k  2 1 0. 2 3  4 . 93 P < . 05 

error 12 0 0. 05 
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Crit it a l  Tas k  Tes t er :  Univer s a l  Pas s / Fail Crit er ia (4 . 2 ) ; 
No - s tart S t ra t egy (1/ 3) 

Sourc e of  degr ees o f  sum o f  mean 
Vari ance fr eedom s quares s quares F - ra t io 

Alcohol vs P lac ebo 1 3 . 7 2  3 . 7 2 3 9 . 9 2  P < . 0005 
error 15 1. 4 0  0. 09 

Tes t ing Condit ion 7 4 . 3 9 0. 63 2 5 . 2 0  P < 0. 001 
error 105 2 . 6 2 0. 03 

I n t erac t ion 7 4 . 7 8 0 . 68  2 3 . 03 P < 0. 001 
error 105 3 . 12 0 . 03 

Differ enc e bet ween alcohol and pl ac ebo t r eatment at each t es t ing 
condit ion 

Test in g  Con dit ion df s s  ms F 

Contr o l  1 1 0. 01 0. 19 P > . 05 
Contro l 2 1 0. 00 0 . 00 p > . 05 
Drin k  1 1 0. 01 0. 19 P > . 05 
Drin k  2 1 0. 03 0. 7 7  P > . 05 
Drin k  3 1 1. 04 2 7 . 5 6 P < . 0005 
Dr in k  4 1 4 . 8 7 12 9 . 3 6  P < . 0005 

P o s t  Drin k  1 1 1. 4 1  3 7 . 5 1  P < . 0005 
P o s t  Drin k  2 1 1 .  04 2 7 . 5 6 p < . 0005 

error 12 0 0. 04 

4 2  



Visua l Divided Att ent ion : Univer s a l  Pa s s / Fail « 4 . 6  vs < 6 5 0  
ms ec ); No - start S t rategy (1/ 1) -

Source of degr ees o f  sum o f  mean 
Var ianc e fr eedom s quares s quares F- rat io 

Alcohol vs P l ac ebo 1 5 . 5 5  5 . 5 5 4 3 . 2 4 p < 0 . 0 0 0 5  
error 15 1. 92  0 . 13 

Tes t in g  Condit ions 7 7 . 18 1. 03  3 9 . 93 P < 0 . 0 0 1  
error 10 5 2 . 7 0  0 . 03 

I n t erac t ion 7 5 . 9 5  0 . 8 5  2 9 . 4 8 P < 0 . 0 0 1 
error 10 5 

Differ enc e b et ween alcohol and placebo t r eatment at each t es t ing 
condition 

Tes t in g  condit ion s  df s s  ms F 

Control 1 1 0 . 0 1 0 . 18 P > . 0 5 
Control  2 1 0. 0 1  0 . 18 P > . 0 5 
Drin k  1 1 0. 00  0 . 0 0 P > . 0 5 
Dr in k  2 1 0 . 08 1. 94  P > . 0 5 
Dr in k  3 1 1. 04  2 5 . 13 P < . 00 0 5  
Dr in k  4 1 5 . 2 5  127 . 19 P < . 0 0 0 5  

P o s t  Drin k  1 1 3 . 8 1  9 2 . 3 0  P < . 00 0 5  
P o s t  Drin k  2 1 1 .  2 8  3 1 . 0 2  P < . 00 0 5  

error 12 0 0 . 04 

4 3  
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TABLE B - 1  

Resu l t s : RA - U  Alcohol Treatment Data Per forma nce v s  BAQ 

BAC C LASS STRATE GY NO. OF  
I NTERVAL 1 / 1  1 / 2  2 / 2  1 / 3  2 / 3  3 / 3  REPET I T I ONS 

A - < . 03 1 4 . 5 8 6. 2 5  2 0. 3 1 3 . 1 3  1 0. 94 2 9 . 69  64  
• . 03 - . 06 1 1 . 5 9  4 . 3 5  1 3 . 04 0. 00 1 3 . 04 2 1 .  7 4  2 3  .... 
L . 06 - . 09 3 3 . 3 3 1 6 . 67 5 5 . 5 6  5 . 5 6  3 3 . 33 6 1 . 1 1 1 8  

. 09 - . 1 2 3 1 . 8 8  1 7 . 3 9  5 2 . 1 7  4 . 3 5 2 6. 09 6 5 . 2 2  2 3  
. 1 2 - . 1 5 4 2 . 8 6 2 6. 5 3  6 3 . 2 7  1 2 . 2 4  4 6. 94 69. 3 9  4 9  
. 1 5 - . 1 8 6 2 . 50  4 2 . 8 6  7 5 . 00 3 3 . 93 6 4 . 2 9  8 9 . 2 9  5 6  

> . 18  6 8 . 5 2  5 0. 00 8 3 . 3 3  5 0. 00 6 6 . 67 8 8 . 8 9  1 8  

M < . 03 8 . 3 3  3. 5 7  1 0. 7 1  3 . 5 7 3 . 57 1 7 . 8 6 28  
A . 03 - . 06 7 . 69 0. 00 7 . 69  0. 00 7 . 69  1 5 . 38 1 3  
L . 06 - . 09 3 8 . 1 0 1 4 . 2 9  5 7 . 1 4  1 4 . 2 9 2 8 . 57  7 1 . 4 3  7 
E . 09 - . 1 2 33 . 3 3 1 8 . 1 8  54. 5 5  9 . 09 2 7 . 27 6 3 . 64 1 1  
S . 1 2 - . 1 5 2 7 . 7 8  1 1 . 1 1  5 0. 00 5 . 5 6  2 2 . 2 2  5 5 . 5 6  18  

. 1 5 - . 1 8 5 2 . 7 8 2 5. 00 7 0. 8 3  2 0 . 8 3  5 0 . 00 8 7 . 5 0  2 4  
> . 18  5 4 . 5 5  2 7 . 2 7  7 2 . 7 3  2 7 . 2 7 5 4 . 5 5 8 1 .  8 2  1 1  

F < . 03 1 9 . 4 4  8 . 3 3 2 7 . 7 8  2 . 7 8 1 6 . 67 38 . 8 9 3 6  
E . 03 - . 06 1 6 . 6 7  1 0. 00 2 0. 00 0. 00 2 0 . 00 3 0 . 00 1 0  
M . 06 - . 09 3 0 . 3 0  1 8 . 18 5 4 . 5 5 0 . 00 3 6 . 3 6 5 4 . 5 5  1 1  
A . 09 - . 1 2 3 0. 5 6  1 6. 67  5 0. 00 0. 00 2 5 . 00 66 . 67 1 2  
L . 1 2 - . 1 5 5 1 . 6 1  3 5 . 4 8 7 0. 9 7 1 6 . 1 3 6 1 .  2 9  7 7 . 4 2 3 1  
E . 1 5 - . 1 8 6 9 . 7 9 5 6. 2 5 78. 1 3  4 3 . 7 5  7 5 . 00 90. 6 3  3 2  
S > . 1 8  9 0. 4 8 8 5 . 7 1  1 00. 00 8 5 . 7 1 8 5 . 7 1  1 00. 00 7 

Y < . 03 9 . 2 0 0. 00 1 0. 3 4 0 . 00 1 0. 3 4  1 7 . 2 4 2 9  
0 . 03 - . 06 1 4 . 8 1 1 1 . 1 1 2 2 . 2 2  0. 00 2 2 . 2 2  2 2 . 2 2 9 
U . 06 - . 09 2 8 . 57 1 4 . 2 9  5 7 . 1 4  0 . 00 2 8 . 57 57 . 1 4 7 
N . 09 - . 1 2 1 1 . 1 1 0. 00 1 1 . 1 1  0 . 00 0. 00 3 3 . 33  9 
G . 1 2 - . 1 5 2 9 . 3 3  1 6 . 00 4 8 . 00 8 . 00 2 8 . 00 5 2 . 00 2 5  

. 1 5 - . 1 8 5 3 . 3 3 3 6. 00 7 2 . 00 2 0. 00 5 2 . 00 8 8 . 00 2 5  
> . 18 4 2 . 8 6  1 4 . 2 9 7 1 . 4 3  1 4 . 2 9 2 8 . 5 7 8 5 . 7 1  7 

0 < . 03 1 9 . 05 1 1 . 43 2 8 . 5 7  5 . 7 1 1 1 . 4 3  4 0 . 00 3 5  
L . 03 - . 06 9 . 5 2  0. 00 7 . 1 4  0 . 00 7 . 1 4  2 1 .  4 3  1 4  
D . 06 - . 09 3 6 . 3 6  1 8 . 1 8  54 . 5 5 9 . 09 3 6 . 3 6 6 3 . 64 1 1  

. 09 - . 1 2 4 5. 2 4  2 8 . 5 7  7 8 . 5 7  7 . 14 4 2 . 8 6  8 5 . 7 1 1 4  
. 1 2 - . 1 5 5 6 . 94  3 7 . 5 0 7 9. 1 7  1 6. 67 66. 6 7  8 7 . 5 0  2 4  
. 1 5 - . 1 8 6 9 . 8 9 4 8 . 3 9 7 7  . 4 2 4 5 . 1 6 7 4 . 1 9 9 0. 3 2  3 1  

> . 18 8 4 . 8 5 7 2 . 7 2 9 0. 91 7 2 . 7 3 90. 9 1  9 0. 91 1 1  
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TABLE B - 1  

Resul t s : RA- U  Placebo Treatment Data Performance vs Cyc le 

CYCLE STARTEGY NO . OF  
NUMBER 1 / 1  1 / 2  2 / 2  1 / 3  2 / 3  3/ 3 REPET I T I ONS 

A 1 1 7 . 7 1 3 . 1 3 2 5. 00 3 . 1 3 1 2 . 50 3 7 . 50 3 2  
L 2 2 5. 00 1 8 . 7 5 3 7 . 50 1 2 . 50 2 1 . 8 8  4 0. 63 32  
L 3 2 2 . 9 2 1 2 . 50 3 7 . 50 3 . 1 3 2 1 . 88  4 3 . 7 5  3 2  

il 1 4 . 58 6 . 2 5 2 8 . 1 3 0. 00 9 . 3 8 34 . 3 8 3 2  
5 1 3 . 54 6. 2 5  2 5. 00 3 . 1 3  9 . 38 28 . 1 3  3 2  

.. 6 1 7 . 7 1 1 5. 63 2 8 . 1 3 6 . 2 5 1 5. 63 3 1 . 2 5  3 2  
7. 1 1 . 4 6  3 . 1 3 1 8 . 7 5 0. 00 6 . 2 5 2 8 . 1 3 3 2  
8 8 . 6 0 0. 00 1 6. 1 3  0 . 00 6 . 4 5 1 9 . 3 5  3 1  

M 1 7 . 14 0. 00 2 1 . 4 3 0. 00 0. 00 2 1 .  4 3  1 4  
A 2 9 . 52 7 . 14 1 4 . 2 9  0 . 00 1 4 . 2 9 1 4 . 2 9 1 4  
L 3 4 . 7 6 0. 00 7 . 14 0. 00 0. 00 1 4 . 2 9 1 4  
E 4 2 . 3 8 0. 00 0. 00 0. 00 0. 00 7 . 1 4 1 4  
S 5 4 . 7 6  0. 00 7 . 1 4  0. 00 0. 00 1 4 . 2 9  1 4  

6 4 . 7 6 0. 00 7 . 1 4 0. 00 0. 00 1 4 . 2 9 1 4  
7 2 . 38 0. 00 7 . 1 4 0. 00 0 . 00 7 . 1 4 1 4  
8 0. 00 0. 00 0. 00 0. 00 0 . 00 0. 00 1 4  

F 1 2 5. 93 5. 56 2 7 . 7 8 5. 56 2 2 . 2 2  50. 00 1 8  
E 2 3 7 . 04 2 7 . 7 8 55. 56 2 2 . 2 2 2 7 . 7 8 6 1 . 1 1 1 8  
M 3 3 7 . 04 2 2 . 2 2 6 1 . 1 1 5. 56 3 8 . 8 9 66 . 6 7  18  
A 4 2 4 . 07 1 1 . 1 1  50. 00 0. 00 1 6 . 67 55. 56 1 8  
L 5 2 0 . 3 7  1 1 . 1 1  3 8 . 8 9  5. 56 1 6 . 67 38 . 8 9 1 8  
E 6 2 7 . 7 8 2 7 . 7 8 4 4 . 4 4 1 1 . 1 1 2 7 . 7 8 4 4 . 4 4 1 8  
S 7 1 8 . 52 5. 56 2 7 . 7 8  0 . 00 1 1 . 1 1  4 4 . 4 4 1 8  

8 1 5. 69  0. 00 2 9 . 4 1  0 . 00 1 1 .  7 6  3 5. 2 9 1 7  

Y 1 4 . 7 6  0. 00 1 4 . 2 9  0. 00 0 . 00 1 4 . 2 9 1 4  
0 2 7 . 1 4 0 . 00 2 1 .  4 3  0 . 00 0. 00 2 1 .  4 3  1 4  
U 3 1 1 .  90 0. 00 2 1 . 4 3  0 . 00 7 . 1 4  2 8 . 57 1 4  
N 4 9 . 52 0. 00 1 4 . 2 9 0. 00 0. 00 28 . 57 1 4  
G 5 7 . 1 4 0. 00 1 4 . 2 9  0. 00 0. 00 2 1 .  4 3  1 4  

6 9 . 52 7 . 1 4  1 4 . 2 9  0 . 00 7 . 1 4 2 1 .  4 3  1 4  
7 7 . 1 4 7 . 1 4 1 4 . 2 9  0. 00 7 . 1 4 14 . 2 9 1 4  
8 0. 00 0. 00 0. 00 0 . 00 0 . 00 0. 00 1 3  

0 1 2 7 . 7 8 5. 56 3 3 . 33 5. 56 2 2 . 2 2  55. 56 1 8  
L 2 3 8 . 8 9 3 3 . 33  50. 00 2 2 . 2 2  38 . 8 9  55. 56 1 8  
D 3 3 1 .  4 8  2 2 . 2 2 50. 00 5. 56 3 3 . 3 3  55. 56 1 8  

4 1 8 . 52 1 1. 1 1  3 8 . 8 9 0. 00 1 6 . 6 7  38 . 8 9  1 8  
5 1 8 . 52 1 1 . 1 1 3 3. 3 3  5. 56 1 6. 6 7  3 3 . 3 3 1 8  
6 2 4 . 07 2 2 . 2 2  3 8 . 8 9 1 1 . 1 1  2 2 . 2 2 3 8 . 8 9  1 8  
7 1 4 . 8 1  0 . 00 2 2 . 2 2 0. 00 5. 56 3 8 . 8 9 1 8  
8 1 4 . 8 1 0. 00 2 7 . 7 8  0. 00 1 1 . 1 1 33 . 3 3 1 8  
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TABLE B - 2  

Resu l t s : CC -U  Alcohol Treatment Data Per formanc e vs BAQ 

BAC CLASS STRATEGY NO . OF 
I NTERVAL 1 / 1  1 / 2 2 / 2  1 / 3  2 / 3  3 / 3  REPET IT I ONS 

A < . 03 4 . 62 1 .  5 4  1 2 . 3 1 0 . 0 0 1 .  5 4  1 2 . 3 1 6 5  
L . 03 - . 0 6 1 .  4 5  0 . 0 0 4 . 3 5 0 . 00 0 . 00 4 . 3 5 2 3  
L . 0 6 - . 0 9 1 6 . 67 1 1 . 1 1  2 7 . 7 8 0 . 00 1 6 . 6 7 3 3 . 33 1 8  

. 09 - . 1 2 2 6 . 0 9 2 1 .  7 4  3 8 . 1 3 4 . 3 5 3 0 . 4 3  4 3 . 4 8 2 3  

. 1 2 - . 1 5 3 7 . 5 9  2 7 . 68 5 9 . 5 7  1 9 . 1 5  3 1 . 9 1  6 1 . 7 0 4 7  

. 1 5 - . 1 S 5 6 . 7 9 4 6 . 3 0 7 2 . 2 2 3 7 . 04 57 . 4 1 7 5 . 93 54 
> . 1 8 7 5 . 93 6 6 . 67  8 3 . 3 3 6 1 . 1 1 77 . 7 8 8 8 . 8 9 1 8  

M < . 0 3 1 . 1 9 0 . 0 0 3 . 5 7 0 . 0 0 0 . 0 0 3 . 5 7 2 8  
A . 03 - . 06 2 . 56 0 . 0 0 7 . 6 9 0 . 00 0 . 0 0 7 . 69 1 3  
L . 0 6 - . 09 9 . 5 2  0 . 0 0 1 4 . 2 9 0 . 00 0 . 00 2 8 . 5 7 7 
E . 0 9 - . 1 2 3 6 . 3 6  2 7 . 2 7 54 . 5 5 0 . 00 4 5 . 4 5 63 . 64 1 1  
S . 1 2  - . 1 5 4 5 . 1 0  3 5 . 2 9  7 0 . 5 9 1 7 . 6 5 4 1 . 1 8 7 6 . 47 1 7  

. 1 5 - . 18 4 8 . 4 8 4 0 . 91 7 2 . 7 3 2 7 . 2 7 4 5 . 4 5 7 2 . 7 3 2 2  
> . 1 8 7 5 . 7 6 6 3 . 64  8 1 . 8 2  5 4 . 5 5  8 1 .  8 2  9 0 . 91 1 1  

F < . 03 7 . 2 1 2 . 7 0 1 8 . 9 2 0 . 0 0 2 . 7 0 1 8 . 92 3 7  
E . 03 - . 06 0 . 00 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 00 1 0  
M . 0 6 - . 0 9 2 1 .  2 1  1 8 . 18 3 6 . 3 6 0 . 00 2 7 . 2 7 3 6 . 3 6 I I  
A . 0 9 - . 1 2 1 6 . 6 7  1 6 . 67 2 5 . 0 0 8 . 33 1 6 . 67 2 5 . 00 1 2  
L . 1 2 - . 1 5 33 . 3 3 2 3 . 33 5 3 . 3 3 2 0 . 0 0 2 6 . 6 7  5 3 . 33 3 0  
E . 1 5 - . 1 8 6 2 . 5 0  5 0 . 0 0 7 1 . 8 8 4 3 . 7 5 6 5 . 63 7 8 . 1 3 3 2  
S > . 1 8 7 6 . 1 9 7 1 . 4 3 8 5 . 7 1 7 1 . 43 7 1 .  4 3  8 5 . 7 1 7 

Y < . 03 6 . 9 0 3 . 4 5  1 7 . 2 4  0 . 00 3 . 4 5 1 7 . 2 4 2 9  
o . 03 - . 06 0 . 0 0 0 . 00 0 . 00 0 . 00 0 . 00 0 . 0 0 9 
U . 0 6 - . 0 9 1 4 . 2 9 0 . 00 2 8 . 5 7 0 . 00 1 4 . 2 9 2 8 . 57 7 
N . 09 - . 1 2 1 1 . 1 1 1 1 . 1 1 2 2 . 2 2 0 . 00 1 1 . 1 1 2 2 . 2 2 9 
G . 1 2 - . 1 5 3 3 . 3 3 28 . 00 44 . 00  1 6 . 00 3 6 . 00  4 8 . 0 0 2 5  

. 1 5 - . 1 8 3 6 . 2 3 2 6 . 09 5 2 . 1 7 2 1 .  74  3 0 . 4 3 5 6 . 5 2 2 3  
> . 1 8 5 2 . 38 4 2 . 8 6 5 7 . 1 4 2 8 . 57 57 . 14 7 1 . 4 3 7 

0 < . 03 2 . 7 8 0 . 00 8 . 3 3 0 . 00 0 . 0 0 8 . 33 36  
L . 0 3 - . 06 2 . 3 8 0 . 0 0 7 . 1 4 0 . 0 0 0 . 0 0 7 . 1 4 1 4  
D . 06 - . 0 9 1 8 . 1 8 1 8 . 1 8 2 7 . 2 7 0 . 00 1 8 . 1 8 3 6 . 3 6 1 1  

. 09 - . 1 2 3 5 . 7 1 28 . 5 7 5 0 . 00 7 . 1 4 4 2 . 8 6 57 . 1 4 1 4  

. 1 2 - . 1 5 4 2 . 4 2 2 7 . 2 7 7 7  . 2 7 2 2 . 7 3 2 7 . 2 7 7 7 . 2 7 2 2  

. 1 S - . 1 8 7 2 . 04 6 1 . 2 9  8 7 . 1 0 4 8 . 3 9 7 7 . 4 2 90 . 3 2 3 1  
> . 1 8 9 0 . 9 1 8 1 . 8 2  1 0 0 . 00 8 1 . 8 2  9 0 . 91 1 00 . 0 0 1 1  
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TABLE B - 2  

Resu lt s :  CC - U  P l ac ebo Trea tment Dat a Performance vs Cyc l e  

CYCLE STRATEGY NO . OF 
NUMBER 1 / 1  1 / 2  2 / 2  1 / 3  2 / 3  3 / 3  REPETI T I ONS 

A 1 5 . 2 1 3 . 1 3 1 2 . 5 0 0 . 00 3 . 1 3 1 2 . 5 0 3 2  
L 2 1 .  04 0 . 00 3 . 1 3 0 . 0 0 0 . 0 0 3 . 1 3 3 2  
L 3 3 . 1 3 0 . 00 6 . 2 5 0 . 0 0 0 . 00 9 . 38 3 2  

4 2 . 08 0 . 0 0 6 . 2 5 0 . 0 0 0 . 00 6 . 2 5 3 2  
5 2 . 08 0 . 0 0 6 . 2 5  0 . 0 0 0 . 0 0 6 . 2 5  3 2  
6 3 . 1 3 0 . 0 0 3 . 1 3 0 . 0 0 0 . 0 0 9 . 38 3 2  
7 1 .  04 0 . 0 0 3 . 1 3 0 . 0 0 0 . 0 0 3 . 13 3 2  
8 3 . 3 3 0 . 0 0 6 . 6 7 0 . 0 0 0 . 0 0 1 0 . 0 0 3 0  

M 1 7 . 14 0 . 0 0 2 1 . 4 3  0 . 0 0 0 . 0 0 2 1 . 4 3  1 4  
A 2 0 . 00 0 . 0 0 0 . 00 0 . 0 0 0 . 0 0 0 . 0 0 1 4  
L 3 2 . 38 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 7 . 14 1 4  
E 4 2 . 38 0 . 0 0 7 . 14 0 . 0 0 0 . 0 0 7 . 1 4 1 4  
S 5 0 . 00 0 . 0 0 0 . 00 0 . 0 0 0 . 0 0 0 . 00 1 4  

6 2 . 38 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 7 . 1 4 1 4  
7 2 . 38 0 . 00 7 . 1 4 0 . 0 0 0 . 0 0 7 . 14 1 4  
8 2 . 56 0 . 0 0 7 . 69 0 . 00 0 . 0 0 7 . 6 9 1 3  

F 1 3 . 7 0  5 . 5 6 5 . 5 6 0 . 0 0 5 . 5 6 5 . 5 6 1 8  
E 2 1 .  8 5  0 . 0 0 5 . 5 6 0 . 00 0 . 00 5 . 56 1 8  
M 3 3 . 7 0 0 . 00 1 1 . 1 1 0 . 0 0 0 . 0 0 1 1 . 1 1 1 8  
A 4 1 .  8 5  0 . 0 0 5 . 56 0 . 0 0 0 . 00 5 . 5 6 1 8  
L 5 3 . 7 0 0 . 00 1 1 . 1 1  0 . 0 0 0 . 00 1 1 . 1 1 1 8  
E 6 3 . 7 0 0 . 0 0 5 . 5 6 0 . 0 0 0 . 0 0 1 1 . 1 1 1 8  
S 7 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 1 8  

8 3 . 92 0 . 0 0 5 . 8 8 0 . 0 0 0 . 0 0 1 1 . 7 6  1 7  

Y 1 2 . 38 0 . 0 0 7 . 1 4 0 . 0 0 0 . 0 0 7 . 1 4 1 4  
0 2 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 00 1 4  
U 3 2 . 38 0 . 0 0 7 . 1 4 0 . 00 0 . 0 0 7 . 1 4 1 4  
N 4 0 . 00 0 . 0 0 0 . 0 0 0 . 00 0 . 0 0 0 . 0 0 1 4  
G 5 0 . 00 0 . 0 0 0 . 00 0 . 00 0 . 0 0 0 . 0 0 1 4  

6 2 . 38 0 . 0 0 0 . 0 0 0 . 00 0 . 00 7 . 1 4 1 4  
7 0 . 00 0 . 0 0 0 . 0 0 0 . 00 0 . 0 0 0 . 0 0 1 4  
8 2 . 56 0 . 00 7 . 69 0 . 0 0 0 . 00 7 . 6 9 1 3  

o 1 7 . 4 1  5 . 56 1 6 . 6 7  0 . 0 0 5 . 5 6 1 6 . 6 7  1 8  
L 2 1 . 8 5  0 . 0 0 5 . 5 6 0 . 0 0 0 . 0 0 5 . 5 6 1 8  
D 3 3 . 7 0 0 . 0 0 5 . 5 6 0 . 0 0 0 . 0 0 1 1 . 1 1 1 8  

4 3 . 7 0 0 . 0 0 1 1 . 1 1 0 . 0 0 0 . 0 0 1 1 . 1 1 1 8  
5 3 . 7 0 0 . 0 0 1 1 . 1 1  0 . 0 0 0 . 0 0 1 1 . 1 1 1 8  
6 3 . 7 0 0 . 0 0 5 . 5 6 0 . 00 0 . 0 0 1 1 . 1 1 1 8  
7 1 .  8 5  0 . 0 0 5 . 5 6 0 . 00 0 . 00 5 . 5 6 1 8  
8 3 . 92 0 . 0 0 5 . 88 0 . 0 0 0 . 00 1 1 .  7 6  1 7  
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TABLE B - 3 

Resul ts : CTT - U  Alcoho l Treatment Data Per formance vs BAQ 

BAC CLASS STRATEGY NO . OF 
I NTERVAL 1 / 1  1 / 2  2 / 2  1 / 3  2 / 3  3 / 3  REPET I T I ON S  

< . 03 8 . 2 1 1 .  5 4  1 3 . 8 5  0 . 00 4 . 62 2 0 . 00 6 5  
. 03 - . 06 1 0 . 14 0 . 0 0 1 3 . 04 0 . 0 0 8 . 7 0 2 1 . 7 4  2 3  
. 06 - . 09 1 4 . 8 1 5 . 5 6 2 2 . 2 2 0 . 00 1 1 . 1 1 33 . 33 1 8  
. 0 9 - . 1 2 3 6 . 2 3 2 6 . 09 4 7 . 8 3 1 3 . 04 4 3 . 48 5 2 . 1 7  2 3  
. 1 2 - . 1 5 4 8 . 3 0 2 6 . 5 3  6 5 . 3 1 1 8 . 37 4 6 . 94 7 9 . 5 9 4 9  
. 1 5 - . 18 7 3 . 2 1 6 0 . 7 1 7 8 . 5 7 5 7 . 1 4 7 5 . 0 0 8 7 . 5 0 5 6  

> . 18 8 5 . 1 9 8 3 . 33 8 3 . 3 3 7 7 . 7 8 8 3 . 33 94 . 44 1 8  

< . 03 7 . 14 3 . 57 1 4 . 2 9 0 . 0 0 7 . 14 1 4 . 2 9 28  
. 03 - . 06 7 . 69 0 . 00 7 . 6 9 0 . 0 0 7 . 6 9 1 5 . 38 1 3  
. 06 - . 0 9 1 4 . 29 0 . 0 0 2 8 . 5 7 0 . 0 0 1 4 . 2 9 2 8 . 57 7 
. 09 - . 1 2 3 6 . 36 9 . 0 9 4 5 . 4 5 9 . 0 9 4 5 . 4 5  54 . 5 5 1 1  
. 1 2 - . 1 5 44 . 4 4 33 . 3 3 6 1 . 1 1 1 6 . 6 7 5 5 . 56 6 1 . 1 1 1 8  
. 1 5 - . 1 8 6 5 . 2 8 5 8 . 3 3 7 0 . 8 3  54 . 1 7 6 6 . 67 7 5 . 0 0 2 4  

> . 1 8 8 1 . 8 2  8 1 . 8 2  8 1 .  8 2  7 2 . 7 3 8 1 . 8 2 9 0 . 9 1 1 1  

< . 03 9 . 0 1 0 . 00 1 3 . 5 1 0 . 00 2 . 7 0 2 4 . 32 37  
. 03 - . 06 1 3 . 3 3 0 . 0 0 2 0 . 0 0  0 . 00 1 0 . 00 3 0 . 00 1 0  
. 06 - . 0 9 1 5 . 1 5 9 . 0 9 18 . 1 8 0 . 00 9 . 0 9 3 6 . 3 6 1 1  
. 09 - . 1 2 3 6 . 1 1 4 1 .  67 5 0 . 0 0  1 6 . 67 4 1 . 6 7  5 0 . 00 1 2  
. 1 2 - . 1 5 5 0 . 54 2 2 . 58 6 7 . 7 4 1 9 . 3 5  4 1 . 94  9 0 . 3 2 3 1  
. 1 5 - . 18 7 9 . 17 6 2 . 5 0  8 4 . 3 8 5 9 . 38 8 1 .  2 5  96 . 8 8 3 2  

> . 1 8 90 . 4 8 8 5 . 7 1 8 5 . 7 1  8 5 . 7 1 8 5 . 7 1 1 00 . 0 0 7 

< . 03 3 . 4 5  0 . 0 0 6 . 9 0 0 . 0 0 0 . 0 0 1 0 . 3 4 2 9  
. 03 - . 06 3 . 7 0 0 . 0 0 1 1 . 1 1 0 . 0 0 0 . 0 0 1 1 . 1 1 9 
. 06 - . 09 9 . 5 2 0 . 0 0 0 . 0 0  0 . 0 0 0 . 0 0 2 8 . 57 7 
. 0 9 - . 1 2 7 . 4 1 1 1 . 1 1 1 1 . 1 1  0 . 0 0 1 1 . 1 1 1 1 . 1 1 9 
. 1 2 - . 1 5 3 6 . 00  1 2 . 0 0 4 8 . 0 0 1 2 . 0 0 3 2 . 0 0 64 . 0 0 2 5  
. 1 5 - . 18 4 9 . 3 3  3 2 . 0 0 5 6 . 0 0  2 4 . 0 0 5 2 . 00 7 2 . 0 0 2 5  

> . 18 6 1 . 9 0  5 7 . 14 57 . 1 4 4 2 . 8 6 57 . 1 4 8 5 . 7 1 7 

< . 03 1 2 . 04 2 . 78 1 9 . 4 4 0 . 00 8 . 33 2 7 . 7 8 3 6  
. 0 3 - . 06 14 . 2 9 0 . 0 0 1 4 . 2 9  0 . 00 1 4 . 2 9  2 8 . 57 1 4  
. 0 6 - . 09 1 8 . 1 8  9 . 0 9 3 6 . 3 6  0 . 0 0 1 8 . 1 8  3 6 . 3 6  1 1  
. 0 9 - . 1 2 54 . 7 6 3 5 . 7 1  7 1 .  4 3  2 1 . 4 3  6 4 . 2 9  78 . 5 7 1 4  
. 1 2 - . 1 5 6 1 . 1 1 4 1 . 67  8 3 . 3 3 2 5 . 0 0 6 2 . 5 0  9 5 . 8 3 2 4  
. 1 5 - . 1 8 9 2 . 47 8 3 . 8 7 9 6 . 7 7 8 3 . 8 7 93 . 5 5 1 0 0 . 0 0 3 1  

> . 1 8 1 0 0 . 0 0 1 00 . 0 0 1 00 . 0 0 1 00 . 00 1 0 0 . 0 0 1 0 0 . 0 0 1 1  

s o  



TABLE B - 3  

Resul t s : CTT - U  P l ac ebo Tr eatment Data Per formance v s  Cyc l e  

CY C LE STRATEGY NO . OF  
NUMBER 1 / 1  1 / 2  2 / 2  1 / 3  2 / 3  3 / 3  REPET I T I ONS 

A 1 1 2 . 5 0 3 . 1 3 1 2 . 5 0 3 . 1 3 6 . 2 5 2 8 . 1 3 3 2  
L 2 9 . 38 3 . 1 3 1 5 . 6 3 0 . 0 0 6 . 2 5 2 1 . 8 8  3 2  
L 3 9 . 38 6 . 2 5  1 5 . 63 3 . 1 3 9 . 38 1 5 . 6 3 3 2  

4 5 . 21 0 . 00 9 . 38 0 . 0 0 6 . 2 5 9 . 3 8 3 2  
5 6 . 2 5  0 . 0 0 1 2 . 5 0 0 . 0 0 6 . 2 5  1 2 . 5 0 3 2  

• 6 4 . 17 0 . 00 3 . 1 3 0 . 0 0 3 . 1 3 9 . 38 3 2  
7 5 . 2 1 0 . 0 0 9 . 38 0 . 0 0 0 . 0 0 1 5 . 63 3 2  
8 2 . 1 5 0 . 0 0 3 . 2 3 0 . 0 0 0 . 0 0 6 . 4 5 3 1  

M 1 4 . 7 6 0 . 0 0 0 . 0 0 0 . 0 0 0 . 00 1 4 . 2 9 1 4  
A 2 4 . 7 6 0 . 0 0 1 4 . 2 9 0 . 0 0 0 . 00 1 4 . 2 9 1 4  
L 3 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 1 4  
E 4 0 . 0 0 0 . 00 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 1 4  
S 5 7 . 14 0 . 0 0 1 4 . 2 9 0 . 0 0 7 . 1 4 1 4 . 2 9 1 4  

6 2 . 38 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 7 . 14 1 4  
7 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 00 0 . 0 0 1 4  
8 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 00 0 . 0 0 1 4  

F 1 1 8 . 5 2  5 . 56 2 2 . 2 2 5 . 56 1 1 . 1 1 3 8 . 8 9 1 8  
E 2 1 2 . 9 6 5 . 5 6 1 6 . 67 0 . 00 1 1 . 1 1 2 7 . 78 1 8  
M 3 1 6 . 67 1 1 . 1 1 2 7 . 78 5 . 5 6 1 6 . 67 2 7 . 78 1 8  
A 4 9 . 2 6 0 . 00 1 6 . 67 0 . 00 1 1 . 1 1 1 6 . 67 1 8  
L 5 5 . 5 6 0 . 00 1 1 . 1 1 0 . 00 5 . 5 6 1 1 . 1 1 1 8  
E 6 5 . 5 6 0 . 00 5 . 5 6 0 . 00 5 . 5 6 1 1 . 1 1 1 8  
S 7 9 . 2 6 0 . 00 1 6 . 6 7 0 . 00 0 . 0 0 2 7 . 7 8 1 8  

8 3 . 9 2 0 . 0 0 5 . 88 0 . 0 0 0 . 0 0 1 1 . 7 6  1 7  

Y 1 2 . 3 8 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 7 . 14 1 4  
0 2 2 . 38 0 . 0 0 7 . 14 0 . 0 0 0 . 0 0 7 . 14 1 4  
U 3 2 . 38 0 . 00 7 . 1 4 0 . 0 0 0 . 0 0 7 . 14 1 4  
N 4 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 1 4  
G 5 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 1 4  

6 0 . 00 0 . 00 0 . 0 0 0 . 0 0 0 . 00 0 . 0 0 1 4  
7 2 . 38 0 . 00 0 . 00 0 . 0 0 0 . 00 7 . 1 4 1 4  
8 0 . 00 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 00 1 3  

• 

0 1 2 0 . 37 5 . 5 6 2 2 . 2 2 5 . 5 6 1 1 . 1 1 4 4 . 44 18  
L 2 1 4 . 8 1  5 . 5 6 2 2 . 2 2 0 . 0 0 1 1 . 1 1 3 3 . 3 3  1 8  
D 3 1 4 . 8 1 1 1 . 1 1 2 2 . 2 2  5 . 56 1 6 . 67  2 2 . 2 2 1 8  

4 9 . 2 6 0 . 00 1 6 . 67 0 . 00 1 1 . 1 1  1 6 . 6 7 1 8  
5 1 1 . 1 1 0 . 0 0 2 2 . 2 2 0 . 00 1 1 . 1 1 2 2 . 2 2 1 8  
6 7 . 4 1 0 . 0 0 5 . 5 6 0 . 0 0 5 . 5 6 1 6 . 67 1 8  
7 7 . 41 0 . 0 0 1 6 . 6 7  0 . 0 0 0 . 0 0 2 2 . 2 2 1 8  
8 3 . 7 0 0 . 0 0 5 . 5 6 0 . 0 0 0 . 0 0 1 1 . 1 1 1 8  

5 1  



TABLE B - 4  

Resul t s : DA- U  Alcohol Treatment Data Performance vs BAQ 

BAC CLASS STRATEGY NO . OF 
I NTERVAL 1 / 1  REPET I T I ONS 

A < . 03 4 . 62 6 5  
L . 03 - . 06 4 . 3 5  2 3  
L . 06 - . 09 5 . 5 6 1 8  

. 09 - . 1 2 2 1 .  7 4  2 3  

. 1 2 - . 1 5 4 5 . 8 3 4 8  

. 1 5 - . 1 8 6 7 . 92 53 
> . 1 8 1 0 0 . 00  1 8  

1>1 < . 03 3 . 5 7 2 8  
A . 03 - . 06 7 . 6 9 1 3  
L . 06 - . 0 9 0 . 0 0 7 
E . 0 9 - . 1 2 3 6 . 3 6 1 1  
S . 1 2 - . 1 5 4 1 . 1 8 1 7  

. 1 5 - . 1 8 5 0 . 00  20  
> . 1 8 1 0 0 . 0 0 1 1  

F < . 03 5 . 4 2 3 7  
E . 03 - . 06 0 . 00 1 0  
1>1 . 06 - . 0 9 8 . 4 6 1 1  
A . 0 9 - . 1 2 8 . 34 1 2  
L . 1 2 - . 1 5 4 8 . 38 3 1  
E . 1 5 - . 18 78 . 7 8 3 3  
S > . 18 1 0 0 . 0 0  7 

Y < . 03  3 . 4 5  2 9  
0 . 03 - . 06 0 . 0 0 9 
U . 06 - . 09 0 . 00 7 
N . 0 9 - . 1 2 1 1 . 1 1 9 
G . 1 2 - . 1 5 4 1 . 67  2 4  

. 1 5 - . 1 8 5 6 . 5 2 2 3  
> . 18 1 0 0 . 00 7 

0 < . 03 5 . 5 6 3 6  
L . 03 - . 0 6 6 . 5 0 1 4  
D . 06 - . 0 9 8 . 4 6 1 1  

. 0 9 - . 1 2 2 8 . 57 1 4  

. 1 2 - . 1 5 4 9 . 99 2 4  

. 1 5 - . 18 7 6 . 66 3 0  
> . 18 1 00 . 0 0 1 1  

5 2  
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TABLE B - 4  

Results : DA- U  P l ac ebo Treatment Data  Performance v s  Cyc l e  

CYCLE STRATEGY NO . OF 
NUMBER 1/1  REPET I T I ONS 

A 1 6 . 0 0 3 2  
L 2 3 . 0 0 3 2  
L 3 3 . 0 0 3 2  

4 6 . 0 0 3 2  
5 6 . 0 0 3 2  
6 9 . 0 0 32  
7 6 . 0 0  3 2  
8 3 . 0 0 3 2  

M 1 0 . 0 0 1 4  
A 2 0 . 00 1 4  
L 3 0 . 00 1 4  
E 4 0 . 0 0 1 4  
S 5 0 . 0 0 1 4  

6 0 . 0 0 1 4  
7 0 . 0 0 1 4  
8 0 . 0 0 1 4  

F 1 1 1 . 0 0  18  
E 2 6 . 00 18  
M 3 6 . 00 1 8  
A 4 1 1 . 00 18  
L 5 1 1 . 00 1 8  
E 6 1 1 .  00  18  
S 7 1 1 . 0 0  1 8  

8 6 . 0 0 1 8  

Y 1 0 . 0 0 1 4  
0 2 0 . 0 0 1 4  
U 3 0 . 0 0 1 4  
N 4 0 . 0 0 1 4  
G 5 0 . 00 1 4  

6 7 . 1 4  1 4  
7 0 . 00 1 4  
8 0 . 0 0 1 4  

0 1 1 1 . 1 1 1 8  
L 2 5 . 5 6 1 8  
D 3 5 . 5 6 1 8  

4 1 1 . 1 1 1 8  
5 1 1 . 1 1 1 8  
6 1 1 . 1 1 1 8  
7 1 1 . 1 1 1 8  
8 6 . 2 5  1 6  

5 3  


