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itt: prclrnt study res notivated by a dcrtre to do !'crrG
research wrthrn the {ramework of Powers" Eontrol  Systerr
T h e s r y ( 1 9 7 3 t .  I t  i s  r a r e  i n  P s v c h o l o g y  t o  b e  a b l e  t o
accura te ly  p red ic t  peop le 's  behav io r  in  any  task  to  any
great  degree.  The Purs l r r t  T rack ing  Task  as  ana lyzed by
l f r l l ram Fowers  ls  an  in te res t ing  except ion .  He has  s ta ted
t h a t  h e  i s  a b l e  t o  p r e d i c t  b e h a v r s r  i n  t h r s  t a s k  t o  a  h i g h
degree o{ accuracy. Ne chsse the tagk o{ Pursuit  Tracking
*sr  th rs  exp lo ra to ry  s tudy  because o{  the  promise  i t  he ld
+oraccura te  p redrc t ions  o f  behav io r .

$ ' fe chose to study specral  educat ion students because of
t h e r r  a v a l l a b r l r t v  a t  o u r  p l a c e  o f  e m p l o y m e n t .  n a m e l y t
Eancro{ t  Schoo l  rh ich  is  a  p r iva te .  spec ia l  educat ion  schoo l
rn  Haodonf re ld ,  NJ ,  and because o f  our  rn te res t  in  coming up
wr th  tes t rng  pro t redures  whrch  mrght  have a  h igh  in te res t
va lue  to  the  s tudents ,  te l l  us  someth ing  about  the i r
cognx t rve  {unc t ron ing  end have a  low demand c ln  verba l
abr l i t ies ,The Pursu i t  T rack ing  Task  Has presented  as  a
computer game.

The quest ions we hoped to answer in this study were:
(a )  How accura te ly  t ran  one pred ic t  s tudent 's  behav io r  in
th is  task?
(b) t{hat does performancc in this tagk relate to? The
dependent var iable conslsted of measures of students'
per fo rmance rn  s ix  t r ia ls  o f  Pursu i t  T rack ing .  The
r ndependent vari abl es congisted eI one task
v a r r a b l e t E a r y / D i f f i c u l t )  a n d  t h r e e  s u b 5 e c t  v a r i a b l e s ( I t r t
a t ten t iveness  in  the  c lassroom!  behav io r  p rob lems a t  home) .

l.lethod

Descrrtr t ron o{ Task--Sub5ects were seated in front of  a
Cornmodore-64 Computer. On the screen there appeared a bar
whrch  was red  on  the  ends  and green in  the  mrdd le .  The
sub5ect had control  over the vert ical  rnovements of the red
lrnes by neans o{ a gatne paddle. The cornputer rnsved the
grrsln part  up and dor*n ln a random fashion- The subSect 's

* isb was to chase a{ter the green part  with the red parts scr
tha t  the  th ree  par ts  renarnElc t  in  a  s t ra igh t  hor i=onta l  l ine .
1 ' h e r e  w e r e  t w o  l e v e l s  o {  t a g k  d i f f i c u l t y ( e a s y / d i + { i c u t }
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which referred to how {ast the conputer moved the green
l i n e .  F o r  t h e  E a s y  t a s k  t h e  g r e e n  l i n e  m o v e d  s l o w l y  w h i l e
on the  D i f+ icu l t  task ,  the  gree ln  l ine  moved cons iderab ly
fas ter .A  cornputer  p rogram genera ted  the  two d i+{eren t
d i { f i c u l t y  l e v e l s . '

Descr ip t ron  o f  Sub5ects - -The sub5ects  were  ??  s tudents
in  the  "ACT UNIT"  whose parents  had g iven pern iss ion  fo r
ther r  par t rc rpa t ion  in  th rs  s tudy .  The ACT UNIT is  cornposed
of  g tudents  who fo l low a  . t to re  academica l l y -o r ien ted  program
at  Eancro f t  Schoo l -  C I+  course !  th is  ge lec t ion  t r f  sub5ects
l r m r t s  t l u r  c o n c l u s i o n s  t o peopl e ni  th g i m i l a r

charac tdr rs t i cs .  The mean IQ was 75  wr th  a  renge f rom 43 to
1(r4. 

' l 'he 
rnean t lA was 15.?6 years with a range o{ 12-5 to ?0

y e a r s  o l c t .  T h e  e d u c a t i o n a l  c l a s s i f i c a t i o n s  i n c l u d e d
H H  (  1 3 )  t N I  ( 1 )  . E H R ( 1 ) , E D ( 7 )  .

Descriptidn o+ Procedurl-Eech ltudent flttr Elven six
t r ra ls  on  the  Furgur t  T rackrng  

- l ' ask .  
Ha l f  the  s tu rdents t

w e r e  r a n d o m l y  g r v e n  t h r e e  t r i a l s  o f  t h e  E a s y  T a s k  { i r s t t
then the  Dr f f i cu l t  Task .  Th is  was reversed fo r  the  o ther
h a l f  o {  t h e  s t u d e n t s .  O n  t h e  t h i r d  a n d  s i x t h  t r i a l r  t h e
students exact respr]nses during the task wag saved to disk
+Er  la te r  ana lysrs  f  ro rn  wh ich  a  cornputer  p rogran ca lcu la ted
the "transf er {unctrE}D. "  On each tr ia l  r  sonre sumnary
s ta t i s t rcs  o {  ther r  per fo r .nances  was pr in ted  ou t  on  the
printer.  The total  procedure took about 3O minutes

Degcr ip t ion  o f  Other  Data  Co l lec ted- -The subSects '
paren ts  cornp le ted  Achenbach 's  Ch i ld  Fehav io r  t rheck l i s t  wh ich
provideg measures of behavior problerns as perceived by the
parents .

In  add i t ionr the  teacher l  gavc  ra t ings  o f  the  s tudents
wi th  respec t  to  hon we l l  they  payed a t ten t ion  and
concent ra ted  in  the  c lassroorn .  The ra t ings  cou ld  vary  f rom
O to 1OO and referred to the percentage of t ine the students
t v p l c a l l y  a t t e n d e d  d u r i n g  a  t y p r c a l  d a y .

The s tudents '  la tes t  IA
Eancro{t  Schosl records,

scores were obtai  ned {ron

Resul ts

0-c*c_gt'_g,cy D*,t.lg'-

How accura te ly  cen per fo rmance on  Fursu i t  T rack ing  be
pred ic ted? I 'o  answer  th rs  ques t ion t  a  " t rans{er  func t ion"
was ca lcu la ted  { ro rn  the  exper rmenta l  da ta  by  means o{  a
computer  p rograrn .  The t rans{er  {unc t ion  is  de{ ined as  the
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di sturbanc€!.  From theresponse o{ a person to a unit
t rans fer  func t ion ,  the  person 'E  behav io r  in  the  Fursu i t
l ' rackrng task can be predrcted and compared to the observed
behavror .  An example  o+ the  t rans{er  func t ions  ob ta ined in
the  Easy  and Dr { { i cu l t  Tasks  are  shor*n  in  F igure  1  a long
w r t h  t h e  d e + i n r t r o n g  o {  t h e  t e r m s :  n e q a t i v e  p e a k ,  d e l a y  t o
peak ,  and de lav  to  ax ls  re tu rn .  The mean percentage o f
var labr l i t v  acceunted  {o r  in  the  Easy  Task  h fas  E l9 .45 .  The
rnean percentaqe s f  var rab i l i t y  accounted  fo r  in  the
Dr{ f rcu l t  l ' ask  was €16.O4-  These two means are  no t  d i f fe ren t
s t a t r s t r c a l l y (  t = 1 . 3 1 ,  p = .  1 ? ) . ln  te r rns  o f  cor re l  a t i  sn .
these rneans t rans la te  to  .94  and .93r  respec t ive ly ,  and
provrde a ctrrnparrson o{ the actual behavir  in the Pursuit
Task  to  the  theore t rca l l y  p redrc ted  behav io r -

I t  was found that the performance o{ the students hras
d i f fe ren t  as  a  func t ion  o f  task  d i+ { icu l ty .  The dependent
var lab le  was the  "  s tab i l i t y  nunber  "  wh ich  Powers  de{ ines
as :  l -square  roo t  o f  (  t the  expec ted  var iab i l i t y  i {  the
p e r s o n  d t l e s  n o t  t r y  t o  t r a c k /  (  t h e  o b s e r v e d  v a r i a b i l i t y ) 1 .
The rnean value o{ the stabi l i ty number for the Easy Task was
4.54  vers r - rs  3 .61  fo r  the  D i f f i cu l t  Task .  Thus .  the  s tudents
tracked better on the Easy Task.
1 . 7 t l ,  P = .  O g .

The t-value was

The transfer {unct ions {or the students xere further
ena lyzed-  The Easy  Task  had a  la rger  negat ive  peak .  the
peak occurred scttrnerr and i t  took longer to return to the
a x l g -

F*efl :e l-llrsr.il 9et-a*

hlhat does per{ornance Gtn the Pursuit  Task relate to?
Dses r t  re la te  to  fO? The cor re la t ron  be t r *een g tabr l i t y

nurRber and I l i l  was .57. p=,O?. Thus some relat ionship may
e x r s t  b u t  t h e  e v r d e n c e  i s  m a r q i n a l .

Does Pursu i t  T rack ing  re la te  to  r  s tudent 's  c lassrosm
at ten t iveness? The cor re la t ion  be tween s tab i l i t y  nurnber  and
teacher  ra t rngs  o f  a t ten t iveness  was .3O!  p= .17  .  Thus  the
answer seems to be no. However,  the csrrelat igt  between
classrosm attent iveness and one aspect o{ the transfer
{ u n c t i o n "  n a m e } y ,  t h e  t r r n e  t o  r e t u r n  t o  t h e  h o r i z o n t a l  a x i s
c lu r lng  the  Easv  Task  was .62 !  p= .O4.

Dortt pcrfclrilxrca on thrr Pursuit Tracklng ralate to
behavror  p rsb iems? AI I  cor re la t iong h fe l re  no t  s ign i f i can t -
Thus we rnust say ntr .  The {actor of "  Del inquency " in boys
and gr r l s  and "  Depressed h l i thdrawal  "  in  g i r l s  were  the
h r g h e s t  o f  t h e  n o n s r g n i f i c a n t  c o r r e l a t i o n g .
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Dr scussr on

trle {otrnd that it was poslrible to predict studcnt
per fo rmance sn  the  Pursu i t  T rack ing  task  to  a  h igh  degree o f
accuFacy .  Per {ornance on  Pursur t  

" l ' rack inq  
was sent t t rve  to

Easy /Dr f { rcu l t  task  dr f fe rences-  t ' {e  found tha t  Fursu i t
l ' rackrng  per*or rnance Nas rndependent  o f  behav io r  p rob lems
ancl oerh;rFsr rr las very weakly related to IGl and clagsroom
attentr veness.

The Eagv /D i ' t+ icu l t  task  d i { fe rences  are  in te res t ing .
They geern ts rndicate that students can not be viewed ag
p r o c e s s r n g  t h e  t w o  t a s k s  i n  t h e  i d e n t i c a l  w a y .  T h i s  i s
rather surpr isrng. t r lhen one thinks of a temperature control
sys tem ln  a  house,  r t  wou ld  be  as  i f  the  proper t ies  o {  the
system changed as i t was asked to control the sarne roocl at
two c t r { fe ren t  te rnpera ture  leve ls -

To gain a better understanding of which control  system
proper t ies  changed,  a  computer  s imu la t ions  approach can be
taken.  Usrng l3owers(1979)  cont ro l  sys tem g imu la to r r  the
proper t ies  o {  the  cont ro l  sys tem can be  svs temat ica l l y
varred. The output nf the control  system simulator tran then
be fed  rn to  the  t rans fer  func t ion  pr€gra to .  Thus .  o r ie  can
see how the  t rans fer  func t ion  changes x i th  changes in  a
cont ro l  sys tem guch a : i  inpu t  sens i t i v r ty r  ou tpu t
sensr t i v i t y !  {eedback  cons tan t ,  and s lowing  {ac tor
cons tan ts .

The effort  to f ind the correlates of perfornance on the
Pur tu r t  T rackrng  task  was negat ive  f rom a  prac t ica l
v rewporn t .  l t  rs  c lear  tha t  per {o rmance on  th is  task  wou ld
n t r t  a l low a  verv  good pred ic t ion  about  how br igh t  a  s tudent
r ' last whether the student wolr ld present s behavioral  problem
to the teacher or whether the student nould have
d r i { r c u l t r e s  p a y i n g  a t t e n t i o n .

Future  research  invo lv rng  th is  task  cou ld  go  in  rnany
d i r e c t i o f i s .  l ' h e  f a c t  t h a t  i t  i g  p o s s i b l e  t o  p r e d i c t
behavror  so  eccur ra te ly  encourages  one to  be l ieve  in  Powers '
ana lysrs  o {  th is  task .  l t  remalns  to  be  seen whether  th is
t a s k  w r l l  b e  u s e { u l  i n  a  p r a c t i c a l  o r  t h e o r e t i c a l  w a y .

' . i

Rcf rrnH3rr

The computer programs used in
ava i l ab le  to  peop le  nho  wou ld  l i ke
Purgur t  Trackrnq Task.  ln terested

th is  s tudy  w i l l  be  nade i
to do regearch with the

peop le  shou ld  contac t :
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Fiqure  1 :  A  typrca l  t rans{er  func t ion  fo r  the  Easy  and
Dr{ f i cu l t  Pursur t  T rack ing  Task  r i th  cer ta in  charac ter is t i cs
de{ r  ned.


