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31 October 80 

Dear Fr iends,  

I w o u l d  l i k e  t o  welcome 40 new s u b s c r i b e r s  t o  t h e  J o u r n a l  -of P r e c i s i o n  
Teaching.  A s p e c i a l  welcome goes o u t  t o  t h e  l i b r a r i e s  a t  Kansas S t a t e  
U n i v e r s i t y ,  N o r t h  Texas S t a t e  U n i v e r s i t y  and L o y a l  is t  Col l ege. As o f  t h  i s  
i s s u e  (Vo lume  I, Number 31, t h e  J o u r n a l  has 182 s u b s c r i b e r s  i n  36 s t a t e s ,  
f i v e  p r o v i n c e s  o f  Canada, E n g l a n d  and A u s t r a l i a .  The i n c r e a s e  i n  
s u b s c r i  p t i o n s  i s  d i r e c t  l y  a t - i - r i  b u t a b l e  t o  y o u r  e f f o r t s  and i s  g r e a t  l y  
apprec ia ted.  

The Journal  now has a  L i b r a r y  o f  Congress ISSN number: 0271-8220. We a r e  t o  
r ece i ve  a  c a r d  c a t a l o g  number soon. 

The J o u r n a l  and i t s  e d i t o r  have moved t o  l a r g e r  q u a r t e r s .  P I  ease n o t e  t h e  
new address: 

Journa l  & P r e c i s i o n  Teaching 
P a t r i c k  McGreevy, E d i t o r  
3952 N.W. 82nd S t r e e t  
Kansas C i ty ,  M i  ssou r i  641 51 

Should you w ish  t o  reach me by phone, my o f f i c e  number a t  t h e  U n i v e r s i t y  o f  
M issour i  i s  816-276-1181. 

We a r e  t r y i n g  a new c o v e r  and i n s i d e  f o r m a t  i n  t h i s  i ssue .  I w o u l d-app rec ia te  your  comments and suggest ions. 

I  hope a  l l o f  you have a  s a f e  and happy hol  iday season. 

S i  ncere l y, 

P a t r i c k  McGreevy 
E d i t o r  



P r a c t i c i n g  Prac t ices :  
Learning by A c t i v i t y  

Dr. E r i c  C h r i s t i a n  Haughton 
L o y a l i s t  Col lege 

Abstract:  Th i s  paper presents informat ion  on our  lack o f  a t t e n t i o n  t o  th ree  
major performance var  iab Ies: pract ice,  p r o f i c i e n c y  and app l i c a t i  on. Due t o  
o u r  l a c k  o f  a p p r o p r i a t e  c r i t e r i a  we a r e  g r o s s l y  underdeve lop i  ng I earne rs1  
s k i l l s ,  t h e r e f o r e  adversely  a f f e c t i n g  t h e i r  knowledge and t h e i r  a p p l i c a t i o n s  
t o  v a r i o u s  cha l Ienges. Four  f a c t o r s  r e  l a t e d  t o  a p p r o p r i a t e  p r a c t i c e  
condit ions, s p e c i f i c a l  ly: (1) qua l i t y ,  ( i  il pro f i c i ency  goals, (ii i )  channels 
and m a t r i x e s ,  and ( i v )  d u r a t i o n s  and in t e r v a l s ,  a r e  ana lysed, e x p l  o r i  ng 
var ious  p r a c t i c e s  and some programming imp1 icat ions.  The p o i n t  i s  made t h a t  
w i thou t  appropr ia te  performance c r i t e r i a  we a re  a l l o w i n g  inadequate l e v e l s  o f  
performance t o  pass as acceptable. L e a r n e r s  f a c e  u n f o r t u n a t e  consequences 
when t h e y  e x p e r i e n c e  d i f f i c u l t i e s  r e t a i n l n g ,  e x h i b i t i n g  endurance and 
a t t e m p t i n g  t o  app l y  sk i I I s  and know ledge  3-heylve been eva Iua ted  as 
possess ing, y e t  a r e  we I I be low e s s e n t  ia l per fo rmance  I eve Is. The paper 
po in t s  t o  a  r e s o l u t i o n  o f  t h i s  c r i s i s  i n  l ea rn ing  based on c r i t i c a l  q u a n t i t y  
and qua I it y  c r it e r  ia along w it h  appropr ia t e  amounts o f  and comb inat ions  o f  
p rac t ice .  

I n t roduc t i on  

Our p r a c t i c a l  and research a t t e n t i o n  t o  improving behavioural  management 
focused on the  importance o f  s t i m u l u s  and consequence management f o r  t h e  l a s t  
q u a r t e r  c e n t u r y  (L inds Iey, 1964, 1972). Thus we, l ike much o f  o u r  s o c i e t y ,  
have overlooked t h e  c r u c i a l  Impor tance o f  e s t a b  l is h i  ng e f f e c t i v e  p r a c t i c e  
cond i t i ons  t o  thoroughly develop essen t i a l  q u a n t i t i e s  o f  q u a l i t y  behaviour. 
Fo r  example, d u r i n g  much o f  ou r  e f f o r t s  d u r i n g  t h e  programmed i n s t r u c t i o n  
phase, a few a c c u r a t e  responses coun ted  as adequate f o r  pe r fo rmance  

indevelopment .  An unspec i f  i e d  amount o f  " r e i  n f ~ r c e m e n t ~ ~  t h e  f o r m  o f  
accuracy feedback was supposed t o  cement inf orrnat ion ga ins. Later, the  f  ie ld 
turned i t s  a t t e n t i o n  toward the b e n e f i t s  o f  v a r i o u s  c o n t i n g e n t  r e i  n f o r c i  ng 
cond itions (Haughton, 1967). Dur i ng t h e s e  c o n c e n t r a t i o n s  o f  p r o f e s s  iona I 
perspect ive r e f l e c t e d  i n  our p r a c t i c a l  and research e f f o r t s ,  we acknowledged 
t h e  c r u c i a l  importance of, ye t  neg lected, i n tens i ve  pract ice.  

We a l  l know t h e  o l d  saying, l lP rac t i ce  makes per fec t . "  Now, w i t h  o u r  
r e f i n e d  concerns,  we m i g h t  r e w r i t e  t h i s  t o  a  updated " E f f i c i e n t  p r a c t i c e  
develops p r o f  i c i  ency.I1 Wh i le  prev ious concerns re1 ated t o  a  student becomi ng 
"perfect, we now r e a l  i z e  t h a t  a  s k i  I l f u l ,  competent o r  p r o f i c i e n t  person i s  
i n  b e t t e r  shape t h a n  one s t r i v i n g  f o r  some a b s o l u t e  n o t i o n  o f  p e r f e c t i o n .  
Perhaps we have learned, as did  Jonathon L i v ingstone Seagu l I, t h a t  a t t a  ining 
" p e r f e c t i o n I 1  i s  a  p rocess  r a t h e r  t h a n  an end? There fore ,  we s t r i v e  t o  
improve our  own s k i  I l s and know ledge o r  t o  establ  i s h  appropr ia te  cond i t i ons  
f o r  o thers  t o  achieve p ro f i c l enc ies .  

Appropr iate p r a c t i c e  cond i t i ons  inc lude proper s t imu lus  and consequence 

management, yet, wh iIe these are necessary condi t ions,  they aren't su f f i c  i e n t  
c o n d i t i o n s .  An enormous amount o f  a p p r o p r i  a t e  p r a c t i c e ,  o f t e n  i n c l  u d i  ng 
thousands o f  r e p e t i t i o n s ,  i s  a  c o n d i t i o n  f o r  e f f e c t i v e  s k i  l I development.  



When c o n d i t i o n s  o f  p rac t i ce ,  our  p r a c t i s i n g  p rac t i ces ,  a r e  i n s u f f i c i e n t ,  t h e  
p e r f o r m e r  f a i  Is  t o  r e a c h  a p p r o p r i a t e  l e v e l s  o f  p e r f o r m a n c e  and may s u f f e r  
va r i ous  consequences. Wh i le  numerous aspects  o f  t h i s  complex i ssue  c o u l d  be 
explored, we w i l l b r i e f  l y  check t h r e e  s i g n  i f i c a n t  imp1 i c a t i o n s  o f  inadequate 
p rac t i ce .  

One im p o r t a n t  consequence o f  inadequate  p r a c t i c e  l i e s  In  t h e  person 's  
f a i l u r e  t o  r e t a i n  adequate q u a n t i t y  and/or q u a l i t y  performance d u r i n g  pe r i ods  
o f  non-use. Havi ng l earned a  s k i  l l o r  behavi ou r  pat tern,  then  f a i  I ing t o  use 
it f o r  a  e x t e n d e d  p e r i o d ,  you c o u l d  be  i n  s e r i o u s  d i f f i c u l t y  upon f i n d i n g  
yourse 1 f needi ng t h e  p e r f  ormance b u t  d  iscover ing you've f o r g o t t e n  how t o  act. 
Once s k i l l e d  i n  swimming, f o r  example, you would be i n  se r i ous  t r o u b l e  when 
b o a t i n g  and d i s c o v e r i n g  t h a t  you've f o r g o t t e n  how t o  swim. T h i s  cou ld  happen 
i f  t h e  s k i l l  was i n a d e q u a t e l y  e s t a b l i s h e d  o r i g i n a l l y ,  i n  p a r t  due t o  
i n a d e q u a t e  p r a c t i c e .  W h i l e  t h e r e  may be  f a i r l y  r a p i d  r e l e a r n i n g ,  it i s  
i n e f f i c i e n t  ( o r  even dangerous) t o  l ack  a  p r e v i o u s l y  h e l d  performance. 

Second ly ,  we know t h e r e  i s  a r e l a t i o n s h i p  be tween  q u a n t i t y  o f  
p e r f o r m a n c e  and endu rance  ( B i n d e r ,  1980; H i  gdon, 1980). H i  gdonls a r t i c l e  
analysed t h e  b e n e f i c i a l  consequences o f  marathon runners  l ogg i  ng over  180 km 
p e r  week w h i l e  t r a i n i n g  f o r  marathons.  B i n d e r  ana l y s e d  t h e  r e 1  a t i o n s h i  p  
be tween  l e v e l s  o f  p e r f o r m a n c e  and c a p a c i t y  t o  m a i n t a i n  p e r f o r m a n c e  o v e r  
e x t e n d e d  p e r i o d s .  I n  gene ra  I, he  f o u n d  t h a t  h i g h e r  l e v e l  s  o f  p e r f o r m a n c e  
susta i ned p e r f  ormance l eve l s, whereas lower performance r e l ated t o  g r e a t l y  
decreas ing performance over  t ime. Theref ore, we need t o  ensure t h a t  learners 
e x p e r i e n c e  enough o f  t h e  r i g h t  t y p e s  o f  p r a c t i c e s  t o  mee t  t h e  d u a l  
r e q u  i r e m e n t s  o f  s u f f i c i e n t  p e r f o r m a n c e  l e v e l s  a l o n g  w i t h  p e r f o r m a n c e  
d u r a t i o n s  t o  ensure useable performance endurance. 

The t h i r d  aspect  l acks  a  thorough da ta  base, so my hope I s  t h a t  f u r t h e r  
f i e l d  and t h e o r e t i c a l  work w i l l  con t i nue  t o  exp lo re  t h e  r e l a t i o n s h i p  between 
c a p a c i t y  t o  a p p l y  s k i l l s  and knowledge,  and s e v e r a l  l e v e l s  o f  s k i l l  
a c q u i s i t i o n .  The re  appea rs  t o  b e  a  d i f f e r e n t i a l  e f f e c t  when we s t u d y  t h e  
consequences o f  s h i f t i n g  from a  s  imp le  t ask  t o  one t h a t  i s  more complex. Low 
q u a n t i t y  on  t h e  s i m p l e r  s k i 1  I w i t  I r e s u l t  i n  l o w e r  p e r f o r m a n c e  on  more  
c o m p l e x  t a s k s  ( B a r r e t t ,  1979; H a r i  ng  8 Gen t r y ,  1976; Haughton, 1972). My 
llAimsll a r t i c l e  i l lu s t r a t e d  t h e  decrements i n  more complex t a s k s  caused by t w o  
types  o f  i n a p p r o p r i a t e  d e c i s i o n  making: (a) t o o  low b a s i c  s k i  l l performance 
i l l u s t r a t e d  by Robert 's performance, and (b) M i k a l  and Rona Id's data show ing 
some consequences o f  t o o  low performance aims. The Ha r i ng  and Gentry da ta  
show t h e  d i f f e r e n t  l a  l e f f e c t s  o f  l ow b a s i c  s k i  l l s  as  c u r r  ic u  l um demands 
increase. Bar re t t l s  d a t a  g raph i ca l  l y  compares t h e  r a t e s  o f  t h r e e  groups o f  
people i n  16 bas i c  s k i l l s .  S ta te  school s tuden ts  exper ienc ing  developmental 
d e l  ay p e r f o r m  somew h a t  be  low r e g u  l a r  5- t o  7 - yea r  0 1  ds and a d u l  t s .  The 
e f f e c t s  o f  low p r e r e q u i s i t e  s k i l l s  a re  c l e a r l y  d i f f e r e n t i a l ,  be ing  r e l a t e d  t o  
l o w e r  comp l e x  sk i I l per fo rmance.  F o r  examp Ie, r e g u l a r  adu  I t s  w r o t e  ones  
( T h i n k / W r i t e  1"s) a t  a  m i d d l e  f r e q u e n c y  o f  abou t  21 0  p e r  m inu te ,  w r i t i n g  
f o u r s  ( T h i n k / W r i t e  4 's )  a t  a b o u t  100 p e r  m inu te .  T h i s  d i v i d e  b y  2.1 
dec remen t  can  be compared  t o  a p e r f o r m a n c e  l o s s  o f  d i v i d e  by 12 f o r  
i n s t i t u t i o n a l i z e d  p e o p l e  aged 12 t o  54 who p e r f o r m e d  T h i n k / W r i t e  1's a t  
6O/mi nu te  and Th ink/Wri t e  4% a t  5/mi nute. These t h r e e  examp l es i l l u s t a t e  
t he  d i f f e r e n t i a l  e f f e c t  o f  low c o r r e c t  f r e q u e n c i e s  on p r e r e q u i s i t e s .  Even 

g r e a t e r  d i f f e r e n c e s  a r e  measurab l e  when compar ing performance on more compl ex 
tasks.  



Hope fu l  l y ,  t h i s  b r i e f  o v e r v i e w  o f  t h r e e  i s s u e s  r e l a t i n g  t o  t h e  
importance o f  adequate p r a c t i c e  w il l serve, a l  l o w i n g  us t o  exp lo re  several  
d i m e n s i o n s  o f  a p p r o p r i a t e  p r a c t i c e  u s e f u l  i n  a v o i d i n g  t h e s e  u n f o r t u n a t e  
performance consequences. Perhaps it i s  unnecessary t o  po i  n t  o u t  t h a t  t he re  
a r e  a m u l t i t u d e  o f  f a c t o r s  r e l a t i n g  t o  performance development, so we w i l  l 
examine o n l y  a  few. Those t h a t  w i l l  be d iscussed are: ( i 1  adequate qua1 i t y ,  
( i i1  p r o f i c i e n c y  goa ls and p r a c t i c e  ranges, ( i i i1  channe ls and matr  ixes, and 
( i v )  d u r a t i o n s  o r  in t e r v a  l s. These t o p i c s  c a n n o t  be d  i v o r c e d  f r o m  o u r  
t r a d i t i o n a l  t o p  i c s  o f  e f f e c t i v e  s t i  mu1 us  and consequence management, so 
a l though these won't be s p e c i f  i c a l  l y  discussed, you w i l l understand t h a t  we 
assume e f f e c t i v e  h a n d l i n g  o f  these p rogramat ic  features. I n  t h i s  way we can 
i s o l a t e  our  d i scuss ion  t o  t h e  f o u r  i n t r i g u i n g  t o p i c s  j u s t  mentioned. 

1 .  pdeauate Performance Ouallt~ 

We cannot develop p e r f  ormance w it h o u t  a base o f  moderate qua 1 ity. Too 
much emphasis on qua1 ity ,  however, w i l l reduce b o t h  t h e  quant i  t y  produced and 
t h e  r a t e  o f  improvement. Therefore, much c a r e  must be exe rc i sed  so t h a t  t h e  
l ea rne r  i s  n o t  i n t i m i d a t e d  by over-emphasizing q u a l i t y  c r i t e r i a .  

A l t h o u g h  much c o n t e m p o r a r y  e v i d e n c e  e x i s t s ,  I w i l  l r e f e r  t o  an o l d  
source, an an t i que  penmanship b o o k l e t  (Bai  ley, 191 0) where it s ta tes :  

Speed i s  an i m p o r t a n t  f a c t o r  i n  t h e  p r o d u c t i o n  o f  good w r i t i n g .  
Stow w r i t i n g ,  excep t  when done by an e x p e r t  s c r i p t  w r i t e r ,  i s  heavy, 
wavy, i r r e g u l  a r  and inaccu ra te .  F a s t  w r i t i n g  i s  f r e q u e n t l y  
i I l e g i b l e .  Be tween  t h e s e  t w o  t h e r e  shou Id, t h e r e f  ore,  b e  a  happy 
med i  um. T h a t  r a t e  o f  speed w h i c h  e n a b l e s  one  t o  make t w o  hundred  
down s t rokes  per  m inu te  i n  a  movement e x e r c i s e  i s  t he  r a t e  t h a t  w iI l 
produce those I ight ,  even, accurate l ines t h a t  peop le  admire so much 
i n  t h e  penmanship o f  t h e  master a r t i s t s .  A l l  work should be done a t  
t h e  same speed I f  you e x p e c t  t o  become a  good penman. Do n o t  have  
one speed f o r  movement exe rc i ses  and another  f o r  l e t t e r s  and words. 
When you have c u l t i v a t e d  a smooth movement and an even speed, your 

, w r i t i n g  w i l l  be b o t h  p l eas ing  and l eg ib l e .  

Furthermore, coach ing in s t r  u c t  ions in  a r t ,  dance, a c t i  ng, mus ic and var  ious 
a t h l e t i c s  encourage t h e  i n i t i a l  development o f  r e l a t i v e l y  h i g h  frequency ac t s  
be fo re  requ ir Ing r e f  inement o f  t h e  des i r ed  movements. O f t en  these d i r e c t i o n s  
in c l  ude w a r n i n g s  t h a t  t o o  much a t t e n t i  on  t o  qua I i t y ,  e a r  l y  in  p e r f o r m a n c e  
b u i l d i n g  o r  acqu i s i t i on ,  w i l l  i n h i b i t  performance development. 

2 .  P r o f i c i e n c y  Goals and P r a c t i c e  Ranges 

F o r  some t i m e ,  t h o s e  o f  us i n v o l v e d  i n  P r e c i s i o n  T e a c h i n g  and some 
segments o f  App l ied  Behaviour Ana lys is  d e l i g h t e d  i n  produc ing change as w e l l  
as improved l e a r n i n g  pat terns.  Our use o f  f requency o r  r a t e  as our  fo rm of  
da ta  d i d  n o t  i n v o l v e  search ing f o r  r e l e v a n t  c r i t e r i a  l e v e l s  o f  performance 
r e l a t e d  t o  such c r i t i c a l  f a c t o r s  as re ta i n i ng ,  e n d ~ r i ~ n gand a p p l y i n g  s k i l l s  
and know ledge. We were, however, by t h e  19701s ( ~ a u ~ h t o n ,  1972; Kunze lmann, 
1970) c o t  l e c t i  ng some s u g g e s t i v e  d a t a  i n d i c a t i n g  t h a t  c e r t a i n  l eve1 s  o f  
p e r f o r m a n c e  in  one t o p i c  r e  l a t e d  t o  success  i n  o t h e r  areas. C e r t a i  n  l y  t h e  
data a r e  n o t  a1 I in; much more work w i  I l be done f u r t h e r i n g  ou r  awareness and 
our understanding o f  t h i s  complex issue. A g row ing  r e a l  i z a t i o n  t h a t  we a re  
dea l ing w It h  severa l in te r - re  lated f a c t o r s  such as re ten t i on ,  endurance and 



app l i ca t i on ,  each i m p l y i n g  d i f f e r e n t  l e v e l s  o f  competent a c t i v i t y ,  expands 
our  s e n s i f i v i t y  t o  t h i s  cha l  l eng lng  t op i c .  

We now know t h a t  r e l a t i v e l y  low f requenc ies  suppor t  r e t e n t i o n  o f  h i g h  
degrees o f  accuracy. For  example, when we s tud ied  t h e  e f f e c t  o f  a summer o f  
d isuse on t h e  qua l i t y  o f  a r i t h m e t i c  performance, we found t h a t  computat iona l 
a c c u r a c y  s t a y e d  h i g h  i n d e p e n d e n t  o f  p e r f o r m a n c e  f r e q u e n c y .  We h a d  
a n t i c i p a t e d  t h a t  t h e r e  would be a d i f f e r e n t i a l  e f f e c t  w i t h  h i ghe r  performance 
l o s i n g  l e s s  than  lower  performance, b u t  t h i s  was no t  s u b s t a n t i a t e d  ove r  J u l y  
and August, 1976 (Haughton, 1976). 

Some o f  t h e  b e s t  pub l ished d a t a  r e  l a t  ing t o  r e q u  i r e d  p e r f  o rmance  
q u a n t i t y  comes f rom a landmark a r t i c l e  by Wood, Burke, Kunzelmann and Koenig 
(1978). T h i s  a r t i c l e  de l i nea tes  q u a n t i t y  requ i rements  f o r  t h e  a p p l i c a t i o n  o f  
p e r f o r m a n c e  I n f o r t y  t o p  ic s  ln f undamenta l m a t h e m a t i c s  sk i l l s. In t h  i s 
a r t i c l e  t hey  a l s o  document performance q u a n t i t i e s  r e l a t e d  t o  f a i l u r e  i n  math 
programs a t  t h e  grade e i g h t  leve l .  One aspect  ev i den t  i n  t h i s  s tudy  i s  t h a t  
t h e  r a t i o  between d i sab led  and unsuccessfu l  s tuden ts  i s  s i m i  l a r  t o  t h a t  o f  
t h e  r e l a t i o n s h i p  between unsuccessful s t uden ts  and t he  community median. Now 
we have a d rama t i c  focus on t h e  consequences t o  s tudents  when an educa t iona l  
s y s t e m  f a i l s  t o  s e t  r e l e v a n t  q u a n t i t y  e x p e c t a t i o n s  f o r  i t s  c l i e n t s .  To 
s e l e c t  o n l y  one example, t h e  r e l a t i o n s h i p  o f  a bas i c  a d d i t i o n  performance i s  
t h a t  d i sab led  s tudents  a re  d i v i d e  by 1.6, w h i l e  unsuccessful  t o  community i s  
d i v f  de by 1.5, c r e a t i n g  a gap o f  d i v i d e  by 2.5 between d i s a b l e d  and commun i t y  
users  o f  regu l  a r  mathematics. 

We eas i Iy understand why those l abe l led as d i sab led cannot  expec t  t o  meet 
regu l a r  performance requ 1rements when t h e i r  d e f i c i e n c y  is, in par t ,  caused by 
l ack o f  a p p r o p r i a t e  r e f e r e n c e  c r i  t e r  ia t o  g u i d e  t h e i  r t e a c h e r s  and t h e i  r 
d i d a c t i c  sequences. A q u o t e  f r o m  a s t a t e m e n t  o f  i n s t r u c t i o n a l  t h e o r y  
i l l usi - ra tes t h a t  t h  is l ack o f  c r i t e r  ia beg ins a t  an ear  ly age: 

The t e rm  ' *k indergar tenN should be r e t a i  ned, s i n c e  it descr ibes  t h e  
f u n c t i o n  o f  t h  is in t r o d u c t o r y  per  iod and serves t o  r e s 1 s t  pressure 
t o  a p p l y  t h e  r i g o r s  o f  s c h o o l i n g  t o o  e a r l y  t o  young c h i l d r e n .  
(Ha l l -Denn is Report, 1968). 

The  i m p o r t a n c e  o f  p r a c t i  s i  n g  a t  d l  f f e r e n t  f r e q u e n c i e s  i s  o f t e n  
o v e r l o o k e d .  P r a c t i c e  can  o c c u r  be low,  at, o r  above c o m p e t e n t  o r  f l u e n t  
performance levels.  T h i s  d e f i c i e n c y  i n  ou r  p l  anning i s  e a s i  ly understood as 
a s i d e  e f f e c t  o f  our  lack  o f  performance r e f e r e n c i n g  c r i t e r i a  w i t h  which t o  I 

assess o r  eva luate  t h e  adequacy o f  s t uden t  a c t i v  ity. I, 

Perhaps  t h e  a r e a  t h a t  i s  m o s t  s e r i o u s  l y  o m i t t e d  i s  t h a t  some p r a c t i c e  . I 
I 

I
needs t o  o c c u r  a t  h i g h e r  f r e q u e n c i e s  t h a n  t h e  d e s i r e d  pe r fo rmance .  F o r  
example, o r a l  r e a d i n g  reaches  c o m p e t e n t  l e v e l s  i n  t h e  400 t o  250 w o r d s  

I 

c o r r e c t  pe r  m inute range. Nor th  American averages in t h e  f i r s t  t h r e e  grades i 
a re  i n  t h e  50 t o  70 words per  m inu te  range. I t  i s  ex t reme ly  d i f f i c u l t  f o r  a t 
s tudent  t o  reach 250 words per  m i n u t e  when he rece i ves  d i r e c t  exper ience a t  I 

I 

these low l e v e l s  a long  w i t h  new s e l e c t i o n s  t o  read d a i  ly. Therefore,  we use 
poe t r y  o r  s h o r t  passages o f  t e n  t o  t w e n t y  words a t  f i r s t  t o  ensure t h a t  t h e  
s tuden t  w i l l achieve ove r  300 words pe r  m inu te  d u r i n g  t h e  f i r s t  few weeks o f  
h i  s o r a l  r e a d i ng e x p e r  iences. N o t  on  l y does t h  is e x p e r  ience  improve  t h e  
development o f  o r a l  reading, it a l s o  e s t a b l i s h e s  c r u c i a l  p r e r e q u i s i t e  a c t s  
necessa ry  f o r  s i l e n t  r e a d i n g .  E x t e n d e d  e x p o s u r e  t o  o r a l  s e l e c t i o n s  a t  



inadequate Ieve1 s  i n  t h e  50 t o  70 words per m inute  range f a i  ls t o  prepare a  
s tuden t  adequate l y  f o r  e i t h e r  e f f e c t i v e  o r a l  o r  s l l e n t  reading. Furthermore, 
t h e  s t u d e n t  i s  a c t u a l  l y  p r a c t i s i n g  t h e  wrong  b e h a v i o u r  when n o t  r e a d i n g  
o r a l  l y  a t  o r  abou t  250 words per  m inu te  o r  s i l e n t  read ing  over  600 words per 
minute. 

Teache rs  o r  o t h e r  p e o p l e  t r y i n g  t o  e s t a b l  ish e f f e c t i v e  r e a d i  ng s k i  l Is 
c a n n o t  be  b l  amed f o r  f a i  l ing  t o  p rog ram s t u d e n t s  t o  c r i t e r i a  l e v e l s  when 
t h e s e  a r e n ' t  spec  if ie d  f o r  t e a c h e r  gu idance and dec  is ion-mak ing. An 
a u t h o r i t y  on reading, Dr. E l  i zabe th  Thorn, suggests f o u r  c r i t e r i o n  types  o f  
s l  Ie n t  r e a d i  ng in  he r  book, S t r a t e s  i e s  fQf F f  f e c t  ive Read ing (Thorn & Fagan, 
1975). These are:  s c a n n i n g  ( v e r y  f a s t ) ,  sk imming  ( f a s t ) ,  r e c r e a t i o n  ( f a s t  
and s l o w ) ,  and s t u d y  ( s l o w ) .  These d e s c r i p t i o n s  a r e  v a l u a b l e ,  y e t  t h e  
author 's  f a i  l u r e  t o  o f f e r  q u a n t i t a t i v e  va lues  as c r i t e r i a  leaves teachers  and 
s t u d e n t s  g r o p  ing f o r  r easonab Ie  and e f f e c t i v e  l eve  ls. I s u g g e s t  c e r t a  in 
l e v e l s  as g u i d e l i n e s  i n  t h e s e  a reas :  s c a n n i n g  20,000 words  p e r  m inu te ;  
sk imming 5,000 words per  m inute; r e c r e a t i o n  2,000 t o  1,000 words per  minute; 
and s tudy  1,200 t o  600 words per  minute. Each o f  these es t ima ted  l e v e l s  o f  
word consumption needs t o  be p a i r e d  w i t h  an exce l  l e n t  l e v e l  o f  comprehension. 
Comprehension can be checked by t h e  app rop r i a te  use o f  e i t h e r  o r a l  o r  w r i t t e n  
answers,  each p e r f o r m e d  a t  an a p p r o p r i a t e  l e v e l .  Some c o m p e t e n t  l e v e l  o f  
r ead ing  words i s  c r u c i a l  t o  bo th  teachers1 and learners '  func t ion ing .  

To summar ize,  we need t o  become a w a r e  o f  and t o  s e t  competency 
achievement goals, as we1 l as t o  s p e c i f y  e f f e c t i v e  p r a c t i c e  ranges ensur ing  
p r o f  ic iency development. 

One way t o  o f f e r  exper iences a t  h i gh  l e v e l s  i s  t o  encourage t h e  l ea rne r  
t o  r e c i t e  (Thl nk/Say) sequent ia l  ma te r i a l s ,  such as coun t ing  o r  t h e  alphabet. 
Pe r fo rmance  in  t h e  600  t o  400 p e r  m in u t e  r a n g e  d e v e l o p s  b o t h  a t t e n t i o n  and 
m u s c l e  f a c  i I i t y .  A l  t h o u g h  my exampl  e s  have come I a r g e  l y  f r o m  r e a d i n g ,  
s i m i l a r  examples  e x i s t  i n  t y p i n g ,  math, w r i t i n g  o r  m u s i c a l  per fo rmance.  
F o l  l o w i n g  t h e  s u g g e s t i o n  by  Bob B a l  abuck a b o u t  h i g h  f r e q u e n c y  e x e r c i s e s ,  
R i c h a r d  McManus p r a c t i c e s  h i s  saxaphone s c a l e s  a t  a round 1,000 n o t e s  p e r  
m inu te  (McManus, 1980). Bob Balabuck i s  a  semi-profess ional  ban jo  p l a y e r  i n  
Thunder  Bay, O n t a r i o ,  who uses p r a c t i c e  r a n g e s  in  t h e  2,000 t o  3,000 n o t e s  
p e r  m i  n u t e  t o  e s t a b  l i s h  c o m p e t e n t  l e v e l s  o f  p e r f o r m a n c e  (Ba l  abuck, 1977). 
Bob uses h i gh -paced  p r a c t i c e  t o  s t r e n g t h e n  t h e  p e r f o r m a n c e  o f  h i s  young 
s tuden t  proteges, who per fo rm we l l d u r i  ng musica l  compet i t i ons .  

Occasional l y  you a l s o  want t o  p r a c t i c e  we1 l below t h e  competent range. 
Th l  s  you do, espec i a  l l y  when r e f  in ing t h e  qua l it y  o f  performance o r  t o  master 
a p a r t i c u l a r l y  d i f f i c u l t  s e t  o f  movements. The i d e a  o f  a p e r f o r m a n c e  
guide1 i n e  f o r  e f f e c t i v e  p r a c t i c e  evo l ved  a f t e r  o b s e r v i n g  many young p e o p l e  
s t r u g g  l ing t o  p r a c t i c e  a t  l ow f r e q u e n c i e s .  Our b e s t  e s t  imate  o f  an 
independent p r a c t i c e  range, a t  the-p resen t  t ime, i s  t o  take  t h e  low p a r t  o f  a 
f l u e n c y  e s t i  ma te  and d i v i d e  by  2. For  example, o r a l  r e a d i n g  becomes 
competent a t  about  250 words c o r r e c t  per  minute. Therefore, an e s t i m a t e  o f  
t h e  l e v e l  necessary for independent p r a c t i c e  i s  about 125 words per minute. 
Independent p r a c t i c e  l e v e l s  a re  important,  s i n c e  a t  these l e v e l s  l ea rne rs  can 
eva lua te  t h e i r  own performance w h i l e  q u i c k l y  reach ing  competent levels.  The 
g u i d e l i n e  o f  " d i v i d e  by  2" i s  o n l y  a rough  a p p r o x i m a t i o n ,  s o  i n d i v i d u a l  

f a c t o r s  need t o  be taken i n t o  account, r e s u l t i n g  i n  h i ghe r  o r  lower re fe rence  
po i  n t s  f o r  an i nd  i v i  dua 1's independent p r a c t i c e  range. 
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Matrix: 

Charter b b / o v  
~a~culatorL  

Think/Uri  t e  d e t a i  1s Per Minute 

F igure  1. Col lege s tudents  who read  t h e i r  t e x t s  more r a p i d l y  a l s o  w r i t e  more 
d e t a i l s  du r i ng  comprehension checks. I n  t h i s  case n e i t h e r  t he  s i l e n t  
r ead i  ng(See/thought)  n o r  t he  comprehension check(Thi  nk /wr i  t e )  i s  a t  
competent l e v e l s ,  minimum es t imated  a t  600 words per  minute and 40 
d e t a i  1s pe r  minute,  r e s p e c t i v e l y .  
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1 

( These data a r e  from s n a ~ s h o t s  , 
Chart 1 .  A sample of 10 pinpoints  from the 271 Pinpoint booklet t h e r e f o r e ,  a r e  qui t e  low' est imates  

(Haughton, 1977).  Note t h a t  young p e o ~ l e  perform a t  ve ls  w i t  
_ o r  about adul t  l eve l s  co r r ec t ly  on these t o ~ i c s .  



3. Channels and M a t r i x i n g  

Recen t  l y we began r e f  in ing o u r  v e r b s  d e s c r i  b  i ng s t u d e n t  pe r f o rmance .  
L e a r n  ing  is an a c t i v e  verb.  Yet, many t r a d  iti ona l e d u c a t i  ona l s t a t e m e n t s  
used vague d e s c r  ip t  i ons  such  as Ilknow s,I1 "understands," and I t i s  ab l e.I1 The 
move toward  s t a t i n g  more c l  ear-cut  o b j e c t i v e s  introduced b e t t e r  verbs, such 
as: c a  I c u  I ates ,  answers,  w r i t e s ,  responds,  o u t  I ines, summar i  zes  o r  
s y n t h e s i z e s .  Wh i le t h e s e  o u t p u t  v e r b s  a r e  more  adequate,  an e x p  l i c i t 
in p u t / o u t p u t  d e s c r i  p t  i v e  sys tem o f f e r s  c  l a r i  t y  a l o n g  w i t h  s t i  mu1 a t  ion t o  
p l ann ing  (Kunzelmann, 1970; L i  n d s l  ey, 1964). 

T h e r e f o r e ,  many e d u c a t o r s  and p s y c h o l o g i s t s  now i n c l u d e  c h a n n e l  
r e f e r e n c e s ,  such  as See/Say t o  d e s c r i b e  more p r e c i s e l y  o r a l  r e a d i n g ,  o r  
See/Wri te t o  d e f i n e  d o i n g  math c a l c u l a t i o n s .  Basic math p r o b l e m s c a n  a l s o  be 
d i c ta ted ,  so Hear/Wri t e  becomes t he  channel or, i f  s tuden ts  answer o r a l  ly, 
t h e  channe l i s  Hear/Say. Un t i  l r e c e n t  ly we used l is t s  o f  t h e  usefu l channe l 
components t o  he lp  us, such as: 

l NPUT OUTPUT 

See (Se) Say (S)
Hear (H I  W r  it e  (W) 
Think ( T I  Th ink ( T I  
Fee l (F) Poi  n t  (P 1 
Touch (To) Mark ( M  

Do ( D l  

Whi le  such l i s t s  served us w e l l  f o r  t h e  p a s t  few years, they s u f f e r  f rom 
severa I de f i c i enc ies .  As usual i n  ou r  contemporary programm ing, t w o  major  
s e n s o r y  i n p u t s ,  s n i f f  and t a s t e ,  a r e  l a c k i n g .  F u r t h e r m o r e ,  few o f  us 
exp lo red  a l I o f  t h e  comb1 na t i ons  (30) imp1 l ed  by even ou r  p r i m i t i v e  l ist,  nor 
i s  t h e r e  any sys tema t i c  o rder  t o  such an arrangement s i n c e  o u r  l i s t  access i s  
based o n  a more  o r  l e s s  random t h o u g h t  p rocess ing .  O rde red  t h i n k i n g  
performance r a t e s  a r e  t w o  t o  t h r e e  t i m e s  t h a t  o f  mixed order, s o  t h i s  f a c t  in 
combina t ion  w i t h  a r e a l i z a t i o n  o f  p o t e n t i a l  channel c o m p l e x i t i e s  l e d  me t o  
s e t  these t o p i c s  i n t o  a  m a t r i x  f ramework i n  June o f  1980. 

The f i r s t  s tep  i n  a r rang ing  t h e  m a t r i x  f o rma t  c o n s i s t e d  o f  o r d e r i  ng t h e  
INPUTS. S t a r t i n g  w i t h  Feel  ( f o r  emotions), then Hear, See, S n i f f ,  Tas te  and 
Touch, we end up w i t h  t h e  Think input  mode. Ordered f rom bot tom t o  top, t h i s  
g i ves  an arrangement o f  rows t h a t  i s  s t a b l e  f o r  many o f  o u r  m a t r i x e s  whether 
t h e  m a t r i x  r e f e r s  t o  mobi l i t y ,  emot ions o r  o the r  fo rms o f  expression. For 
exampl e, we a re  now us ing  a m a t r i x  t h a t  covers much o f  ou r  Academic-Persona l-
Soc ia l  development. I t  looks l i k e  t h i s :  



A i m  Do Draw Emote Mark Match Say S e l e c t  Tap Thought Wr i t e  
(A) (Do) (D l  ( E l  (Mk) ( M I  ( S )  ( S t )  (Tp) ( T t )  ( W )  

OUTPUTS 

These 11 o u t p u t s  a r e  o n l y  a  sample o f  t h e  p o t e n t i a l  ou tpu t s  t h a t  can form the  
columns o f  t h i s  m a t r i x  p l ann ing  system. 

I n t e r s e c t i o n s  f o r m e d  by  r o w s  and c o l u m n s  a r e  I abet l e d  ~ h a n n e l  se t s .  
T h i s  i s  a  t e c h n i c a l  t e r m  imp l y i n g  a  I a r g e  amount  o f  d a t a  as in t h e  cases  o f  
See/Say, See/Wri te, Hear/Wri t e  o r  Th ink/Say. 

T h i s  p a p e r  w i l l  o f f e r  o n l y  a f e w  o f  t h e  p o t e n t i a l  l y  n u m e r o u s  
a p p l i c a t i o n s  o f  t h i s  c o n c e p t u a l  f r a m e w o r k .  Based  o n  o u r  g r o w i n g  
understanding o f  and awareness about  t r ans - and inter-channel i n t e rac t i ons ,  
our  c a p a c i t y  t o  serve Iearners w i l I r e c e i v e  a  g r e a t  boost as we apply  these 
m a t r i x e s  t o  desc r i  p t ion,  programming, summarizing, r e p o r t i n g  and ana l y s i  s. 

T h r e e  examp les  o f  t h e  m a t r i x  a p p l  i e d  t o :  ( I ) an O r f f  m u s i c  c o u r s e  
o f f e r e d  t o  Loyal  is t  E a r l y  Chi ldhood Educat ion students;  ( ii) p repa ra t i on  f o r  
t e a c h  ing p re -schoo  I s t u d e n t s  abou t  Commun i t y  Se rv i ces ,  spec  i f ic a  l I y 
t r anspo r ta t i on ;  and ( i i i) i n f o r m a t i o n  r e l e v a n t  t o  s tudy ing  and Iearn ing  about 
vegetables;  a r e  o f fe red .  E n t r i e s  a r e  condensed p a r t l y  due t o  t h e  sma l l  s i z e  
o f  t he  channel s e t  boxes. 

A n o t h e r  m a t r i x  t h a t  is r e c e i v  ing a t t e n t i o n  w i t h  o u r  r e c e n t  grow ing 
i n t e r e s t  i n  A c t i v i t y  E l e m e n t s  d e s c r i b e s  63 channe l  s e t s  w i t h  t h e  o u t p u t s :  
Wave, Aim, Tap, Squeeze, and Get, a  l o n g  w i t h  Pump, Rub, Shake and Tw is t  
( f o r m e r l y ,  t h e  B i g  6 + 6). 

Wave Aim Tap Squeeze Get Pump Rub Shake Twis t  
(Wa) ( A )  (Tp) (Sq) ( G I  (P I  ( R )  (Sh) (Tw) 

OUTPUTS 

The v a r i  e t y  o f  channe I s e t s  and even some r e a l  i z a t i o n  o f  t h e i  r 
imp1 i c a t i o n s  g i v e s  r i s e  t o  g r e a t e r  awa reness  o f  p rog ramming  r e q u  i rements .  
Our d a t a  t o  t h i s  d a t e  sugges t  t h a t  s u b s t a n t i a l  I eve1 s  o f  p e r f o r m a n c e  a r e  
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1 F igure  2. An example of a  m a t r i x  d e s c r i b i n g  p o r t i o n s  o f  an Orff Music Program 
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required, e s p e c i a l l y  i n  t h e  Think/  and Feel /  rows, making 18 channel se t s  o f  
t h e  p o s s i b l e  t o t a l  o f  63. U s i n g  t h i s  m a t r i x  d e s c r i p t i v e l y ,  y o u  w i l l  be 
s u r p r i s e d  a t  how few channel se t s  we genera l  ly employ i n  o u r  programm ing. 

T h i s  l a c k  o f  comprehens i ve  use o f ,  and i n s t r u c t i o n  in ,  a p p r o p r i a t e  
amounts  o f  c h a n n e l  s e t s  can  b e  i l l u s t r a t e d  by  r e f e r r i n g  back  t o  t h e  math 
comparison data. The examples I se lec ted  were a l l  See/Write, as were a l l  o f  
t h e  40 t o p  ics checked. Thus, descr ip t  i v e  ly, t h  is s tudy exp lored 40 d if f e r e n t  
math top ics ,  a1 l i n  t h e  See/Wri te channel set, o r  V/l, where 77 i s  t h e  t o t a l  
p o s s i b l e  and 1 i s  t h e  number o f  channe I se t s  measured, recorded, compared and 
ana lysed.  I n  a n o t h e r  i n s t a n c e ,  I summar i zed  o u r  e f f o r t s  w i t h  a young 
e x c e p t i o n a l  s t u d e n t ,  a n d  s u r p r i s e d  m y s e l f  by " d i s c o v e r i n g ~ ~  t h a t  o f  
app rox ima te l y  80 c h a r t e d  p ro jec ts ,  we indu lged  i n  ma in l y  f o u r  channel sets: 
See/Say, See/ W r  i t e ,  Th ink/Say and Th i n k /  W r i te .  We gave  no spec  ia l ized 
a t t e n t i o n  t o  t h e  Fee I/ row and on l y  q u i t e  mechanical coverage t o  Think/  row. 

Since m o b i l i t y  i s  a c r u c i a l  top ic ,  we ' l l  touch  b r i e f l y  on t h i s  mat r i x .  
The r o w s  a r e  t h e  fam i l i a r  Fee l ,  Hear, See, S n i f f ,  Taste,  Touch, and Th ink ,  
w h i l e  t h e  columns a r e  Ro l l ,  Creep, Crawl, Scoot, Cruise, Walk, Run, Gallop, 
Hop, Jump, Leap, S l  ip, and S l  ide: 

OUTPUTS 

T h i s  g i v e s  u s  a m a t r i x  o f  91 channe l  se t s ,  n o t  a l l  o f  w h i c h  have  t h e  same 
s i g n  ifi cance o r  programming importance, b u t  which can be impo r tan t  as we1 l as 
use fu l  d u r i  ng in s t r u c t i o n a  l programs designed t o  develop bas i c  rnobi l it y  and 
walking. 

4. D u r a t i o n s  and J n t e r v a l s  - Ser i n t s  

In t h e  l a t e  19601s when we began o u r  s e r i o u s  a t t e m p t  t o  r e c o r d  b o t h  
count  and t ime, t o  e x p l o r e  such data's e f f i c i e n c y  and use fu l  ness, we tended 
t o  r e c o r d  p e r f o r m a n c e  t o  i t s  c o m p l e t i o n ,  t h e  end o f  a s h e e t  o r  o t h e r  
a r b i t r a r y  a s s i g n m e n t  l eng th .  T h i s  caused  c o m p u t a t i o n a l  d i f f i c u l t i e s  i n  
determ in ing t h e  ra tes,  and a lso s e t  r a t h e r  Iengthy performance in t e r v a ls f o r  
students. Ha ro ld  Kunzelmann and I began e x p l o r i n g  s t a b l e  one and t w o  minu te  
i n t e r v a l s  as a s t a r t i n g  base f o r  students,  teachers and o u r  i n f o r m a t i o n  base. 
Since s tuden ts  seemed more comfo r tab le  and da ta  were much eas ie r  t o  compute 
(many p e o p l e  f i n d  s i m p l e  d i v i s i o n  d i f f i c u l t ) ,  we s h i f t e d  much o f  o u r  
a t t e n t i  on t o  r e la t  i ve  ly s h o r t  in te rva Is. 

One m i  n u t e  is n o t  a s h o r t  in t e r v a l  if you a r e  u n s k i  l l ed! I remember 
d r o p p i n g  t o  a .5 m i n u t e  i n t e r v a l  i n s t e a d  o f  t h e  who le  m i n u t e  w i t h  a l ow  
p e r f o r m i n g  s t u d e n t  i n  Eugene, Oregon, t o  see i f  t h i s  i n t e r v a l  wou ld  
accel e r a t e  performance devel opment. The s t u d e n t ' s  ha l f m in u t e  r a t e  doub I e d  



t h e  f u l  I m inute's performance. T h i s  meant t h a t  t he  student  em i t t e d  h i  s  f uI I 
performance i n  the  f i r s t  h a l f  minute, f a t i g u i n g  o r  burn ing ou t  in  t h e  l a s t  30 
seconds. Duri  ng s k i  l I bu iId l  ng we've found t h a t  s h o r t  in te rva l s  a r e  re1  ated 
t o  h i g h e r  pe r fo rmance  l e v e l s  w h i l e  a l s o  r e d u c i n g  t h e  amount o f  d u r a t i o n -
induced f a c t o r s  ( a t t e n t i o n  and mot iva t ion ,  1 ess fat igue, fo r  examp l el. We 
now s e t  up I t s p r i  n t H  p r a c t i c e s  where a  s e r i e s  o f  s h o r t  in t e r v a l s  g i v e s  t h e  
learner  t h e  experience of  high q u a n t i t y  i n  b r i e f  periods. 

You c o u l d  check v a r i o u s  l n t e r v a l  s  i n  t h e  same way you wou ld  check 
s t i  mu l i, consequences, channe ls o r  in t e r v a  l s, by snapshots  o r  10-day 
C l  assroom Learn i ng Screen ing, a process deve Ioped by Og Lindsl ey and c a r r i e d  
on by In t e r n a t  i ona  I Management Systems (Kunze lmann 8, Koen ig, 1979). 
D e t e r m i n i n g  t h e  l e a r n e r ' s  maximum i n t e r v a l  t h a t  e n s u r e s  l e a r n i n g  i s  a 
cornerstone in  an e f f e c t i v e  program. 

combinat ions o f  s k i  l I -bui l d i n g  fac to rs  w i l  l help people t o  develop h igh  
pe r fo rmance  l e v e l s  i n  b r i e f  deve lopmen ta l  pe r iods .  Perhaps it i s  s e l  f -
e v i  den* t h a t  e f f e c t i v e  p r a c t i c e  c o n d i  t i o n s  may combi ne s e v e r a l  p r a c t i c e  
c o n s i d e r a t i o n s .  Common combi n a t i o n s  a r e  t h e  s p r i  n t  in t e r v a  I, s t r o n g  
channels,  r e l a t e d  t o  a i m s  based on o u r  b e s t  e s t i m a t e  o f  p r o f i c i e n t  
per f  ormance. 

One o f  t h e  most e f f e c t i v e  appl i c a t i o n s  o f  these contemporary q u a n t i t y  
and qual it y  cons idera t ions  occurs in l o c a t i n g  and es tab l  i sh ing  p r e r e q u i s i t e  
s k i  l l performances.  I t  seems c r u e l  l y  i r o n i c  t h a t  o u r  f a i  l u r e  t o  s p e c i f y  
f requency-based p e r f  ormance c r  i t e r  l a  causes s t u d e n t  f a i  l u r e  t o  r e a c h  
necessary  l eve1 s. Not  o n l y  i s  t h e r e  a  l ack o f  c r i t e r i a ,  b u t  t e a c h e r s  a r e  
even encouraged not  t o  q u a n t i f y  i n f o r m a t i o n  about performance. Quot ing  again 
f r o m  t h e  H a l l - D e n n i s  R e p o r t  (19681, e l e m e n t a r y  schoo l  t e a c h e r s  a r e  
instructed:  

The t e a c h e r  w i l I b e  c o n c e r n e d  w i t h  q u a l  i t a t i v e  a s p e c t s  o f  
ach ievemen t  - 'Does Jan l i k e  t o  read? '  'Can Susan d e s c r i b e  h e r  
house?' r a t h e r  than w it h  auant it a t  ive measurement. (emphasis added -
EH1 

I n  Ontario, Canada, one consequence of  such phi losophy s h i f t e d  teachers from 
poor achievement t e s t i n g  t o  no q u a n t i t a t i v e  ana l y s i  s  a t  a1 I. 

Al though  t h e r e  a r e  many p o s s i b l e  examples, perhaps r e l a t i n g  t o  b a s i c  
math s k i l l s  w i l l  su f f i ce .  By about 1971 we r e a l i z e d  t h a t  bas ic  math f a c t s  i n  
a d d i t i o n ,  s u b t r a c t i o n ,  m u l t i p l  i c a t i o n  and d i v i s i o n  i s  needed a t  120 t o  80 
c o r r e c t  per minute i n  t he  See/Wri t e  channe I, whereas pe r fo rmance  a c t u a l  l y 
checked o u t  a t  25 t o  30 p r o b l e m s  c o r r e c t  pe r  minute.  Many s t u d e n t s  and 
t e a c h e r s  r e p o r t e d  d i f f i c u l t i e s  i n  r e a c h i n g  these  new l e v e l s .  We q u i c k l y  
r e a l i z e d  t h a t  pe r fo rmance  on S e e / W r i t e  sums t o  18 r e s t e d  on a s e t  o f  
p r e r e q u i s i t e s ,  t h a t  a l l  had t o  be  at, o r  c l o s e  to, c o m p e t e n t / p r o f i c i e n t  
leve1 s  t o  synthesize c o n s t r u c t i v e l y  i n t o  the  See/Wri t e  +18 assignment. We 
checked some c o r r e l a t i o n s ,  f i n d i n g  h i g h ,  s t a t i  s t i c a l  l y  s i g n  i f  i c a n t  
r e la t  ionshi  ps between t h e  t a r g e t  task (eg. See/Wri t e  +18) and prerequ is i t e s  

such as T h i n k / W r i t e  d i g i t s  0-9 (Haughton, 1972)- 1 r e c e n t l y  checked t h e  
pe r fo rmance  o f  Loya l  is t  Col lege s t u d e n t s  on  See/Wri t e  m ixed  math f a c t s  
co r re la ted  t o  Th ink /Wr i te  0-9. The middle co r rec t  on computations f a l l s  a t  
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Char t  2.  A sample page f rom t h e  Body C o n t r o l  G u i d e l i n e s  book le t (Kovacs  
1978). The performance l e v e l s  i n d i c a t e d  b y  aand ~ a u ~ h t o n ,  

range b a r  were c o l l e c t e d  by  Mary Kovacs and h e r  s t a f f .  Wh i le  
these  ranges have p roved  t o  be l o w e r  than  competent l e v e l s ,  
they  formed t h e  b a s i s  o f  o u r  e a r l y  d e c i s i  on-maki ng w i  t h  
s e v e r e l y  d i s a b l e d  s t u d e n t s .  
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Figure  5. Col lege s tudents  per form w r i t i n g  d i g i t s  0-9(Think/wr i  t e )  a t  t oo  low a l e v e l  t o  
c o r r e c t l y  s i g n i f y  t h e i r  s k i  11s i n  b a s i c  math computations on a sheet  w i t h  mixed 
+,- ,x,/(See/wri t e )  . The c o r r e l a t i o n  o f  .56 r e i n f o r c e s  the  p o i n t  t h a t  more 
adequate Th ink /wr i te  0 -9 (a t  250-150 l e g i b l e  d i g i t s /m inu te )  would f a c i l i t a t e  
these s tudents  ' math capabi 1it i e s .  
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45 per  minute, whi l e  sequent ia l  number w r i t i n g  i s  a t  130 per  minute. 

We a r e  n o  1 o n g e r  s u r p r i  sed t o  f in d  t h a t  e d u c a t i o n a l  s e t t i n g s  t h a t  a r e  
unaware o f  q u a n t i t y  c r i t e r i a  f a i  l t o  p r o d u c e  a p p r o p r i a t e  1 eve1 s i n  such  
c r u c i a l  t o p i c s  as: Th ink /Say  c o u n t i n g  f o r w a r d s  and backwards,  See/Say 
r e a d  ing numera 1 s, sequenced and  m i x e d  o r d e r ,  Th i  nk /Wr i t e  numbers, See/Say 
ope ra t i ona l  signs, Think/Say from a number t o  a number a long w i t h  adequate 
coverage o f  Think/Say o r  / W r i t e  and Feel/Say o r  W r i t e  my personal reasons f o r  
becoming  s k i  l l e d  i n  math. I won ' t  g o  i n t o  s p e c i f y i n g  c r i t e r i a  l e v e l s  f o r  
t h e s e  t o p i c s ,  b u t  you w i l I n o t  b e  s u r p r i  sed  t o  f i n d  e x t r e m e l y  low and non- 
a p p l i c a b l e  per formance l e v e l s  i n  these top ics ,  s i n c e  no e f f o r t  had been made 
toward e s t a b l i s h i n g  high, p r o f i c i e n t  l e v e l s  o f  performance. 

Our l ack  o f  s p e c i f i c  performance aims, goa l s  o r  standards i s  c r e a t i n g  a 
c o n t i n t e n t a l  c r i s i s  i n  education. I t  i s  a l s o  p a r t l y  due t o  t h i s  lack  t h a t  we 
f a i  l t o  p r a c t i c e  adequately. When per fo rmers  know what c r i t e r i a  they a re  up 
a g a i n s t ,  as i n  t r a c k  o r  sw imming, t h e y  g e n e r a t e  e x t r e m e l y  h i g h  p r a c t i c e  
r a t i o s  t o  ensure adquate performance 1 eve l s. 

Whi 1 e many p ro fess  iona I s  have ignored  t h e  importance o f  goa l s o r  a i  ms, I 
w i 1 l n e v e r  f o r g e t  t h e  i n s i g h t f u l  r e a c t i o n  o f  a second g rade r .  Wh i Ie 
e x p l o r i n g  t h e  i m p o r t a n c e  o f  aims, I asked  t h e  c l  ass why we needed goa 1 s o r  
aims. One second g rader  popped up w i th ,  "We l I, i f  you don't have aims, then 
you'd be AIMLESS!f1 Whi l e  we haven't e x a c t l y  been aimless, d e s i r i  ng as we do 
t o  p roduce  p e r f o r m a n c e  improvement ,  o u r  l a c k  o f  p r e c i s e  a i m s  has l e d  t o  
conduct ing inadequate p r a c t i c i n g  p rac t i ces .  Out o f  t he  mouths o f  babes.... 

C o m b i n i n g  t h e  w i l I o f  o u r  s t u d e n t s  t o  i m p r o v e  w i t h  o u r  e x c e l  l e n t  
s t i  mu1 us and consequence management, whi  i e augmented by o u r  g row ing 
i n f o r m a t i o n  about  p r o f i c i e n c y  l e v e l s  and p r a c t i c e  condi t ions,  we w i l 1 g r e a t l y  
i n c r e a s e  o u r  s t u d e n t s 1  p e r f o r m a n c e  and  p r o b l e m - s o l v i n g  c a p a c i t i e s .  
T h o r o u g h l y  d e v e l o p i n g  ou r  s t u d e n t s 1  s k i  1 l s w i l 1 g r e a t l y  enhance t h e i r  
capac i t y  t o  cope w i t h  problem r e s o l u t i o n  and dec is ion-making chat lenges they  
w i  1 l f ace  i n  t h e  fu tu re .  
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F isher ' s  Exact P r o b a b i l i t y  and Prec ls lon  Teaching: 
Uses, L i m i t s  and an E f f i c i e n P  Method o f  Calculat ion. 

Bruce C. F l  anagan 
Kansas Sta te  Un ivers  it y  

Workers i n  t h e  d i s c i p l i n e  o f  Prec is ion  Teaching occasional ly  need t o  make 
s t a t i  s t i c a l  s t a t e m e n t s  abou t  t h e i r  data. When these occas ions  a r l  se, 
p rov id ing  an exact  p r o b a b i l i t y  i s  a  more precise statement than p rov id ing  an 
e s t i m a t e  o f  a  s i g n i f i c a n c e  l e v e l  ( L i n d s l e y ,  1980). The purposes o f  t h i s  
paper a r e  t o  r e f r e s h  t h e  P r e c i s i o n  Teacher's memory o f  F i  sher 's e x a c t  
probab i l it y  formula; t o  show how t o  e f f  i c l e n t  l y  c a l c u l a t e  exact probab i l ity; 
t o  provide an example o f  t he  use o f  t h i s  s t a t i s t i c  w i t h  data p l o t t e d  on the  
Standard Behavior Chart; and t o  share some o f  the  st rengths and weaknesses o f  
Fisher's exact  p r o b a b i l i t y  t e s t  which have been expressed i n  t h e  s t a t i s t i c a l  
I ite ra ture .  

I t  shou I  d  be made c  I  ea r  t h a t  t h e  a u t h o r  is  n o t  advocat  ing s t a t  is t  i c a  I 
ana l ys i  s, but  simp l y  recogn izes t h a t  the P rec i s ion  Teacher must communicate 
w i th  r e l a t e d  professionals. Some o f  these pro fess iona ls  need t o  see o r  hear 
a  s  ign if icance leve l s ta ted before  they appear ab Ie t o  process the  data one 
wishes Po share. I f  t h e  methodology and product o f  Prec is ion  Teaching i s  n o t  
compromi sed by the  d i c t a t e s  o f  s t a t i  s t i c a l  ana l y s i  s, the  on ly  poss ib l  e  l oss 
i s  t h e  t i m e  used t o  punch numbers i n t o  a  c a l c u l a t o r  and record the  product. 

The f requenc ies (count per m inute, etc.) generated over t I me (success ive  
calendar days, etc.) and recorded on t h e  Standard Behavior Chart can be cas t  
in t o  a  2 x 2 c o n t i n g e n c y  t a b  l e. The coun t  per  m inute, t h e  y  a x i  s, can be 
b isec ted  by t h e  median f requency  o f  t h e  d  i s t r  ib u t  ion f o r  t h e  f r e q u e n c i e s  
char ted .  Success ive  c a l e n d a r  days, t h e  x  ax is ,  can be d i v i d e d  a t  a  phase 
change. There are  a  number of o ther  r a t i o n a l  methods f o r  d i v i d i n g  t h e  x and 
y  ax1 s  o f  t he  Standard Behavior Chart i n t o  the  f o u r  quadrants necessary f o r  
the  cons t ruc t i on  o f  a  2 x 2 contingency table.  

Chart 1 provides an example, using the  median frequency t o  b i s e c t  the  y  
a x i s  and t h e  phase change t o  d i v i d e  t h e  x  ax is .  Each d o t  on t h e  c h a r t  
r e p r e s e n t s  t h e  m idd Ie f requency counted per  day o f  a p p r o p r i a t e  I ingu is t  ic 
pauses wh ich  Steve e m i t t e d  whi I e  v o c a l l y  d e s c r i b i n g  a  v a r i e t y  o f  s t i m u l  i. 
Three one-minute t i m i n g s  were ob ta i  ned per session. The frequencies t o  the  
l e f t  o f  t h e  phase change I ine (Phase I )  were o b t a  i ned when t h e  c l  i n  i c i a n  
p r o v i d e d  p i c t u r e s  and c h i  I d r e n t s  books f o r  Steve t o  descr ibe .  A f t e r  t h e  
phase change (Phase I I )  t h e  s t i m u l i  which t h e  c l i n i c i a n  p r o v i d e d  were 

Y' mani put able objects. The aim of the  t r a i n i n g  was t o  increase Steve's count 
o f  appropr iate l i n g u i s t l c  pauses t o  a t  l eas t  12 per minute (Fl anagan, 1977). 

i The Phase I I  change was made because the  Phase I  was not  y i e l d i n g  t h e  desi red 
ce lera t ion .  

Employ i n g  t h e  d a t a  f r o m  C h a r t  1, t h e  median f requency and t h e  phase 
change were used t o  assign each frequency p l o t t e d  t o  one o f  t he  four  c e l l s  o f  
a 2 x 2 contingency tab1 e. The median frequency fo r  the  two  phases combi ned 
was equal  t o  10. The phase change o c c u r r e d  b e f o r e  t h e  50 th  s u c c e s s i v e  
c a l e n d a r  day. For Phase I  t h e  f r e q u e n c i e s  were ass igned  t o  c e l  l a o r  c  as 
fo l lows:  I f  a  frequency was above the  median it was assigned t o  c e l l  a. I f  
the  frequency was a t  o r  below t h e  medi an it was assigned t o  ce l  l c. The same 
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c r i t e r i a  were used f o r  assigning t h e  frequencies i n  Phase I 1  t o  c e l l s  b o r  d. 
The data from Chart  1 casted as described i n t o  2 x 2 t a b l e  are shown i n  Table 
1. 

Table 1 

Frequencies from Chart 1 Div ided by Median and Phase Change 
Cast I n t o  a 2 x 2 Contingency Table 

Phase I Phase I I 

Above MD 

MD = 10 

A t  o r  
Below Fr64 

A common l y  c i t e d  work! ng formul a (Cochran, 1952; McNemar, 1955; Siegel, 1956) 
f o r  computing F i she r ' s  exact  p r o b a b i l i t y  t e s t  (1934) i s  

using t h e  data from Chart 1 

S t a t i s t i c i a n s  ag ree  t h e  t e s t  c i t e d  i s  I abo r ious  t o  compute. RecaI I t h a t  a 
f a c t o r i a l  ( I )  i s  the  product o f  a g iven se r ies  o f  consecutive whole numbers 
b e g i n n i n g  w i t h  1: as t h e  f a c t o r i a l  o f  5 i s  5 x 4 x 3 x 2 x 1 o r  120. 
Consider t h e  f o l  lowing re1 a t i o n  between n, n! and t h e  common logar i thm of n I  
( l o g  n ! )  shown i n  T a b l e  2. 



Table 2 

F a c t o r i a l s  and The i r  Comon Logarithms 

Given t h e  s i z e  o f  t h e  numbers w h i c h  need t o  be computed i n  t h e  p r o b l  em a t  
hand, one ga ins  an i n t u i t i v e  understanding o f  why Fisher 's exact  p r o b a b i l i t y  
t e s t  I s  considered labor ious  t o  compute. Even w i t h  the  c a l c u l  a t o r s  ava i  labl e 
today, t he  capac i ty  o f  these mach ines i s  qu i ck l y  exhausted. However, F i  nney 
(1948) suggested t h e  labor  can be reduced by the  use o f  a t a b l e  o f  t h e  common 
logar i thms o f  t he  f a c t o r i a l  funct ions. I t  can be noted i n  t h e  r i g h t  column 
o f  Table 2 how the conversion o f  f a c t o r i a l s  t o  a common logar i thm keeps the  
numbers t o  a manageable s i ze .  Even t h e  l o g  o f  1001 i s  157.97000, a number 
which i s  no t  beyond the c a p a b i l i t i e s  o f  today's e l e c t r o n i c  ca lcu la tors .  

To t u r n  t h e  labor ious task  o f  computi ng F isherls exac t  probabi l i t y  i n t o  a 
r e l a t i v e l y  modest e f f o r t ,  the P r e c i s i o n  Teacher needs t o  be reminded o f  t w o  
r u l e s  which are requ i red  f o r  t h e  m u l t i p l i c a t i o n  and d i v i s i o n  o f  logar i thms:  

1. To m u l t l p  l y  two numbers, add t h e i r  logarithms. 
2. To d i v i d e  two numbers, s u b t r a c t  t h e i r  logarithms. 

These mathematical r e l a t i o n s  h o l d  regardless o f  t he  magnitude o f  t he  number. 

The c o n v e r s i o n  o f  t h e  l i n e a r  e q u a t i o n  c i  t e d  p r e v i o u s l y  f o r  c o m p u t i n g  
F i  sherls exact  probab i l it y  t o  a l oga r i t hm ic  equat ion requ i r e s  t h a t  the  two 
r u l e s  s ta ted  above be f o l  lowed. The r e s u l t i n g  l oga r i t hm ic  equat ion i s :  

l og  P = 

P = ( l o g  PP 
o r  

us ing t h e  data from Chart 1 

l o g P =  log (91) 
log  (151) 

= 
= 

5.55976+ 
12.11650+ -

log (24!) 
log (21 1 

= 
= 

23.79271+ 
0.30103+ 

log  (151) = 12.11650+ log  (71)  = 3.70234+ 
log (91) = 5.55976 log (2! )  = 0.30103 



The sums o f  t h e  above logar ithm ic convers ions are:  

l o g  P  = 35.35253 - 37.89148 = -2.53895 

I f t h e  read.er has a  c a  l c u  l a t o r  e  u ipped w it h  t h e  f a c t o r  l a  l ( x ! )  common 
l o g a r i t h m  ( l o g )  and a n t i  l o g a r i t h m  ( 3 0 )  m a t h  f u n c t i o n  keys, p l u s  a  memory 
capabi l ity, t h e  csmputat  i o n  o f  t h e  above da ta  takes  a  .few m 1 nutes. See t h e  
Append i x  f o r  t h e  e x a c t  s t e p s  necessary ,  w i t h  a c a l  c u l  a t o r  e q u i p p e d  as 
described, f o r  t h e  c a l c u l a t i o n  o f  t h e  p roduc t  o f  t h i s  equat ion. 

T o o b t a l n  a  p r o b a b i l i t y  (P I  v a l u e  c o m p a r a b l e  t o  t h e  u s u a l  s i g n i f i c a n c e  
t e s t  o f  t h e  nu l I hypothes is, a1 l P's more extreme than  t h e  ob ta  ined P  must be 
c a l  cu l  a ted  and added t o  t he  P c a l  cu l  a ted  above. Thi  s  can be made c l  ear by an 
example. I n  T a b l e  3  t h e  o b s e r v e d  s e t  o f  f r e q u e n c i e s  ( p a r t  I )  and s e t s  
showing more extreme f requenc ies  a r e  found ( p a r t s  I I  and I l l ) .  

Tab le  3  

The Ser ies  o f  2 x  2  Tab le  Required 
For  C a l c u l a t i o n  o f  P D i r e c t l y  and E x a c t l y  

I I I I I I  
observed more extreme more extreme 

a+c b+d N=24 a+c b+d 

=15 =9 =15 =9 

Note t h a t  each p a r t  is  based on t he  preceding p a r t  by s u b t r a c t i n g  1 f rom 
a  and d  and add ing 1 t o  b  and c. T h i s  p r o c e s s  i s  c o n t  i nued u n t  i I c e l  l a  o r  d  
o r  bo th  a re  equal t o  zero. The ad bc s u b t r a c t 1  on and add1 t i o n  process would 
be reversed  i f  a  ze ro  c e l l  cou ld  be reached i n  fewer  s teps  by p rogress ing  i n  
t h e  reve rse  d i r e c t i o n .  

P a r t  I c o n t a i  ns t h e  o b s e r v e d  f r e q u e n c i e s  p r e s e n t e d  i n  T a b l e  1  and 
c a l c u l a t e d  i n  t h e  p r e c e d i n g  s e c t i o n  u s i n g  a l o g a r i t h m i c  f o r m u l a  f o r  
c a l c u l a t i o n  o f  P. Thus P = .00289. T a b l e  3  shows t h a t  t h e  m a r g i n a l  
f r e q u e n c i e s  f o r  P a r t s  I I and I I I r e m a i n  unchanged f r o m  P a r t  I. From t h e  
v i e w p o i n t  o f  e f f i c i e n c y  o f  ca l cu la t i on ,  t h i s  f a c t  i s  i m p o r t a n t  because t h e  
va lue  o b t a i  ned f o r  t h e  l e f t  h a l f  o f  t h e  c a l  cu l  a t i o n  [log(a+b!)+ ...1 - remai ns 

a c o n s t a n t  in t h e  c a  l c u  I a t  ions o f  t h e  P1s f o r  P a r t s  I I and I I I. The 
r e s u l t i n g  p r o b a b i l i t i e s  are: 



Without  any assumptions o r  approximat ions, which would be necessary w i t h  
a l  t e r n a t  i ve  s t a t i  s t i c a l  t r e a t m e n t s ,  t h e  c o n t i  ngency  t a b  Ie o b s e r v e d  may b e  
judged t o  s i g n i f i c a n t l y  c o n t r a d i c t  t h e  n u l l  hypo thes is  o f  p r o p o r t i o n a l i t y  i f  
P i s  a sma I l q u a n t i t y :  i n  t h i s  case, .003, o r  a b o u t  1 o u t  o f  333, s h o w i n g  
t h a t  f o r  any case  i n  w h i c h  t h e  h y p o t h e s i s  we re  t r u e ,  o b s e r v a t i o n s  o f  
f requenc ies  o b t a i  ned would be ext reme l y  excep t iona l  (F isher ,  1934). Us ing  an 
a l t e r n a t i v e  s t a t i s t i c ,  Chi -square,  t h e  b e s t  t h e  P r e c i s i o n  Teacher c o u l d  do 
would be t o  e s t i m a t e  t h e  P va lue. l nstead o f  s t a t i n g  t h a t  t h e  probab i l it y  o f  
p r o p o r t iona l it y  o f  t h e  Phase I versus Phase I I f requenc ies  cou Id be exp l  a i  ned 
by chance one t i m e  o u t  o f  333 t imes,  it would be necessary t o  s t a t e  t h a t  t he  
p r o b a b i l i t y  o f  p r o p o r t i o n a l i t y  was g r e a t e r  than  one t i m e  o u t  o f  100, b u t  l e s s  
than one t i m e  o u t  o f  1000. 

The P rec i  s i  on Teacher shou ld r e c a l l t h a t  F i  sher's exac t  probab i l it y  t e s t  
i s  a o n e - t a i  l e d  t e s t .  T h a t  i s, one  m u s t  b e  w i l l in g  t o  s t a t e  t h e  e x p e c t e d  
d i r e c t i o n  o f  change i n  f requency t h a t  t h e  c o n d i t i o n s  o f  t h e  phase change a r e  
l i k e  l y  t o  produce. The expected d i r e c t i o n  o f  change i n  f requencies between 
Phase I and I I  i n  t h i s  example was t h a t  t h e  frequency would increase. I f  t h e  
P r e c i s i o n  Teacher does n o t  have a b a s i s  f o r  expec t ing  what e f f e c t  t h e  phase 
change w i l l  have  on  subsequent  f r e q u e n c i e s ,  such a s  w i t h  a m a i n t e n a n c e  
schedule, a t w o - t a i l e d  t e s t  o f  p r o b a b i l i t y  should be used. To o b t a i n  a two- 
t a i  l e d  probabi I i t y  value, mu1tip l y  t he  P ob ta ined  above by two. 

F i s h e r  recommends t h e  t e s t  f o r  a l l  t y p e s  o f  d i c h o t o m o u s  da ta ;  t h i s  
recommendat ion has been questioned. Tocher ( 1950) has o f f e r e d  a mod if ic a t ion 
t o  c o r r e c t  f o r  p o s s i b l e  Type I e r r o r s  w h i c h  wou ld  be u s e f u l  i n  c e r t a i n  
sampl ing s i t u a t i o n s .  A c c o r d i  ng t o  Cochran (1  9521, Tocher ' s  mod i f  i c i a t  i o n  
should be used when: 

( 1 )  One i s  s e l e c t i n g  a random s a m p l e  (n )  f r o m  some p o p u l a t i o n  and 
c l  ass i f y i  ng t h e  obse rva t i on  in t o  one o f  f o u r  ce l l s. 

(2) One i s  t a k i n g  a random 2ample f rom a popu la t i on  denoted by A, and an 
independent random sample s i z e  r from another populat ion.  

I n  t h e  example i n  t h i s  repor t ,  n e i t h e r  o f  these s i t u a t i o n s  appear t o  f i t .  
The f r e q u e n c i e s  f r o m  Phase I and Phase I I have n o t  been random l y  s e l e c t e d ,  
b u t  r e p r e s e n t  t h e  p o p u l a t i o n  o f  f r e q u e n c i e s  w h i c h  e x i s t  f o r  S t e v e  a t  t h e  
de f  ined task .  The popu I a t i  on o f  in t e r e s t  i s S teve 's  r a t e  o f  a p p r o p r i a t e  
l i n g u i s t i c  pauses and t h e  r e l a t e d  v a r i a b l e  o f  h i s  f l u e n c y  w h i l e  speak ing .  
Un I ik e  F i  s h e r ' s  examp le  ( 1  956) o f  I t M a t h e m a t i c s  o f  a l a d y  t a s t i n g  tea," t h e  
quest i on  o f  whether t h e  f requencies o f  Steve's t r a i  n i  ng da ta  w i l l re1 a te  h i s  
b e h a v i o r  i n  a n o t h e r  s e t t i n g  i s  n o t  a t h e o r e t i c a l  i ssue ,  b u t  an e m p i r i c a l  
question, which can be and was reso l ved  by t h e  cot l e c t i o n  o f  repeated probe 
da ta  (Sidman, 1960) i n  s e t t i n g s  removed from the  t r a i n i n g  s i t u a t i o n .  

The p r o b a b i  l i t y  s t a t e m e n t  c o n c e r n  i ng t h e  f requencies i n  Phase I versus 
Phase I I w i l I m o s t  l ik e  l y  have  t h e  g r e a t e s t  u t  i l it y  when t h e  a u t h o r  i s  
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To c a l c u  1 a t e  t h e  m a r g i  na l f r e q u e n c i e s  o f  
[ log(a+b)+ ......I -, t h e  s teps a r e  as f o l l o w s :  

t h e  l o g a r i  thrn i c  e q u a t i o n ,  

En te r  8 
Press x !  
Press l o g  
Press SUM 
Ente r  12 
Repeat s teps  2 t h r u  4 
E n t e r  9 
Repeat s teps  2 t h r u  4 
En te r  11  
Repeat s teps 2 t h r u  4 
Press RCL 
Record d isp l ay 26.446776 

To c a l  c u l  a t e  N and t h e  c e l  l f r e q u e n c i e s  - log(^!) + l o g ( a ! )  .....I, t h e  
s teps  a r e  as f o l l o w s :  

Press O f f  
Press ON/C 
Ente r  20 
Press x !  
Press l o g  
Press SUM 
Ente r  6 
Repeat s teps  4 t h r u  6 
E n t e r  2 
Repeat s teps  4 t h r u  6 
E n t e r  3 
Repeat s teps  4 t h r u  6 
En te r  9 
Repeat s teps  4 t h r u  6 
Press RCL 
Record 77.887402 

To o b t a i n  t h e  l o g  o f  P: 

Press ON/C c l e a r  d i s p l a y  
E n t e r  26.446776 l og (a+b l )  ...... 
Press -
Press RCL 
Press = 
Record -1.4756757 

To o b t a i n  P: 

Press INV 
Press l o g  (code f o r  xlO) 
Record .O3667 54 

A s im i 1 a r  step-by-step procedure for a Texas Instruments, Model TI  -55, 
f o r  t h e s e  c a l  c u l  a t i  ons  is a v a i  l a b l  e f r o m  t h e  a u t h o r  on r e q u e s t .  T h i  s more 



advanced c a l c u l a t o r  has t h e  advantages o f  capabi l i t y  f o r  programming p a r t  o f  
t he  s teps  and a s u f f i c i e n t  number o f  memories t h a t  the sub-products o f  t h e  
equa t ion  can be s t o r e d  i n  t h e  machi ne (i.e., more e f f i c i e n c y  and l ess  chance 
o f  e n t e r i n g  an e r ro r ) .  

B r u c e  C. F l a n a g a n  i s  P r o f e s s o r  o f  Speech Pa tho logy ,  Speech and H e a r i n g  
Center, Kansas S ta te  Un i ve rs i t y ,  Manhattan, KS 66506. 

PERFORMANCE AND LEARNING WORLD RECORDS 

performance Records 

TanyaKe lb  ( B e l l e v i l l e , O n t a r i o )  S e e - t h i n k 1 4 7 0 w o r d s p e r m i n u t e  
( s i l e n t  read ing)  

V icky Vachon ( B e l l e v i l l e ,  On ta r i o )  See-wr i te  146 s u b t r a c t  f a c t s  
o f  16 per minute 

I earn ina  Records 

Mary Hurs t  and Patsy (Potos i ,  M i s s o u r i )  See-say 10 s u r v i v a l  words over  
and over  f o r  one minute --
c o r r e c t s  x20 and i n c o r r e c t s  
/I5 f o r  e i g h t  da ta  days 

A REM lNDER 

I f  you want t o  renew o r  become a  subsc r i be r  t o  t he  Data-Sharing k w s l e t t e r ,  
f i l l  i n  t h e  form below and send i t  ASAP: 

Name . 

Address 
C i t y ,  State,  Z i p  -
Pro fess iona l  A f f i l i a t i o n  
Phone New - Change - Renew -

Send t o :  Car l  V. Binder  
Behavior P ros thes i s  Lab 
Walter E. Ferna ld  S ta te  School 
Box 158 
Be lmont, Massachusetts 02178 



PATSY STARTED IT  AND NOW EVERYBODY WANTS TO DO I T  

Mary Hurst ,  R ick  H u r s t  and Joanie Clemons 
Potos i ,  M issour i  

A f t e r  a t t e n d i n g  t he  seminar, Learn ing  and Teachin'g i n  P l a i n  Engl ish,  I 
was v e r y  e x c i t e d  and a n x i o u s  t o  see w h a t  c o u l d  be  t a u g h t  by  t h i s  method. I 
chose Patsy, a 38-year o l d  woman who i s  c l a s s  i f  i ed  as moderate ly  retarded. 
I n  Pa tsy ' s  e n t i r e  l i f e ,  she had l e a r n e d  t o  s i g h t  r e a d  o n l y  t w o  words  
successf u l l y -- c a t  and dog. I was very  concerned about s e t t ing Patsy's a im 
t o o  h i gh .  I h e s i t a t e d  t o  s e t  h e r  a i m  a t  r e a d i n g  a l o u d  t e n  words, w h i c h  
inc l uded c a t  and dog, a t  a r a t e  o f  50 words per  m i  nute. 

On Patsy's f i r s t  tim ing she successfu l  l y read on ly one word and m isread 
seven wo rds  i n  1 minu te .  I p r a c t i c e d  t h e s e  words  w i t h  P a t s y  on l y  a b o u t  5 
minutes a day. A t  t h e  end o f  o n l y  8 days, Patsy reached her a i  m. She was so 
p r o u d  o f  h e r s e  l f t h a t  she ca  l l e d  h e r  s i  s t e r  and j u s t  r e a d  t h e  wo rds  t o  h e r  
over t h e  telephone aga in  and again. I t  d idn ' t  m a t t e r  who walked i n  t h e  door, 
she would p u l l  them over  t o  t he  b u l l e t i n  board i n  t he  d i n i n g  room, which i s  
where she kep t  her l e a r n i n g  p i c t u r e ,  and show them t h e  progress she had made. 
Then she would r u n  and g e t  her word l is t  and show them how she cou ld  read her  
words. The f i r s t  day Patsy had reached her a i  m we were bo th  cry ing,  jumping 
a round t h e  room, and s h o u t i n g  a t  t h e  t o p  o f  o u r  l ungs. I neve r  in my I i f e  
would have thouch Patsy cou ld  have come near t h i s ,  b u t  t h  is exper ience gave 
me enough conf  i:.once t o  change Patsy's aim t o  add1 ng 20 new words t o  her word 
l i s t  and her r a f t .  t o  100 words per  minute. I  de r i ved  t h i s  r a t e  f rom ask ing  a 
f e  l low err~ployee, who i s  o f  normal in t e  I l igence and a h i gh  school graduate, t o  
r e a d  a l o u d  ::r G F  f o r  1 minute .  He r e a d  a t  a r a t e  o f  117 words p e r  m i n u t e .  
Agai n, Pe-i-.-\,rec2, 3rl t h i  s aim w i t h o u t  any r e a l  d i f f  i c u  l t y  and i n  Iess than 2 
weeks' ti n:c. 

T h i s  t each i  ng method was c a r r i e d  over  t o  t he  o t h e r  res iden ts .  I t  i s  a 
r i t u a l  around t h e  house. Every n i g h t  we ga ther  i n  t h e  l i v i  ng room t o  do t h e  
t im ings ,  mark on t h e i r  l e a r n i n g  p i c tu res ,  and hand o u t  p r i z e s  t o  t h e  ones who 
have reached t h e i r  aim t h a t  evening. 

We made a game o u t  o f  t h i s  method. We l a y  t he  f I ash cards on t he  f l o o r  
i n  t h e  shape o f  a c i r c l e ,  snake, o r  wha teve r  d e s i g n  t h e y  f e e l  l i k e  making. 
They argue about who goes f i r s t !  Everybody wants t o  do it! I t  i s  amazing t o  
see these r e s i d e n t s  so  e n t h u s i a s t i c  about learning. Everyone i s  happy now, 
because we a re  a l l  hav ing fun! 

Mary Hur s t  is t h e  Adm in is t r a t  ive Ass istant ,  R ick Hur s t  is the  Adn in is t r a t o r ,  
and Joanie C l  emons i s  t h e  teacher  a t  t h e  Moses Aus t i n  Group Home i n  Potos i ,  
M issour i  . 
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Chart  1 .  Patsy 's  Char t  

B *  Kyk- R .  Hurt M.  H u r s t  
SUCCESSIVE CALENDAR DAYS p a t s y  see and say38 ---- -- ..-

SUPERVISOR ADVISER M A N A G E R  BEHAVER AGE LABEL C O U N T E D  

Moses A u s t i n  Group Home 
---.-

P o t o s i  , M i s s o u r i  
-

M. H u r s t  words-. 
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EULOGY 

Jean P i a g e t  - 1896-1980 (84 years)  

Dr. E r i c  C. Haughton 
Teaching Master, E a r l y  Chi ldhood Educat ion Program 

L o y a l i s t  College, B e l l e v i l l e ,  O n t a r i o  

I n  September  o f  t h i s  y e a r  one o f  t h e  g i a n t s  o f  c h i  l d s t u d y  d ied .  
P laget 's  concentrated s tudy provoked d iscuss ion, ana lys is and research in t o  
t h e  l i f e  exper iences o f  young people. We i n  t h e  behav iou r i a l  group found h i s  
t a c t i c s  i n t e r e s t i n g  b u t  outdated. I n t e r e s t e d  as he was i n  c l a s s i c a l  b io logy,  
he f o l  l owed  t h e  r e v e r e d  19 th  c e n t u r y  s c i e n t i f i c  p r e c e p t s  o f  d e t a i  led, 
exhaus t i ve  d i s s e c t i o n  and d e s c r i p t i o n  o f  youngsters' in t e r a c t i o n s  w it h  t h e i r  
env ironments. 

Desp i t e  h i s  monumental personal e f f o r t s  and huge impac t  i n  t h e  f i e l d  o f  
c h i  I d  p s y c h o l o g y ,  many b e h a v i o u r i  s t s  f i n d  h i s  f o r m u l  a t i o n s  a n d  
i n t e r p r e t a t i o n s  o f  b e h a v i o u r  c r e a t i v e ,  y e t  b a f f l  ing. L e t  me s u g g e s t  t w o  
reasons as t h e  source o f  t h i s  puzz le  and our  f e e l  ings  o f  impatience. F i r s t l y ,  
P iage t  a s s e r t s  t h a t  ou r  development r e l i e s  on h i g h l y  r e p e t i t i v e  and v igourous 
in t e r a c t ions w it h  our  comp lex env ironments. In t he  t r a n s  l ator 's  preface t o  
The P r i n c i p l e s  o f  Genet ic  Epistemology (P iaget ,  19721, Wolf Mays s t a t e s :  

The h y p o t h e s i s  t h a t  P i a g e t  s t a r t s  f r o m  h i s  s t u d i e s  i s  t h a t  a t  t h e  
b e g i n n i n g  o f  m e n t a l  l i f e  t h e  c h i l d ' s  w o r l d  appea rs  a s  a s e t  o f  
sensory da ta  c e n t r e d  about h i  s own a c t i v i t y .  But, even i n  t h e  most 
p r a c t i c a l  a c t i v i t i e s ,  such as, f o r  exampl e, s u c k i n g  r e f  l exes, 
c e r t a i n  p r o c e s s e s  o f  c o n s e r v a t i o n  may b e  d i s c e r n e d  w h i c h  l e a d  t o  
r e p e t i t i o n  and hence a tendency t o  pers is tence,  and t h i s  introduces 
a c e r t a i  n permanence i n  t h e  p r  irn it i v e  un i v e r s e  o f  t h e  c h  i l d. 
( P i  aget ,  1972). 

Here he sounds l ike a behav iour i  st, ins is t  ing on large amounts o f  r e p e t i t i v e  
behaviour t o  estab l ish performance, pe rspec t i ve  and conceptual  i z a t i  ons. And 
yet, P i a g e t  f a i l e d  t o  s tudy  t h e  course o f  these r e p e t i t i v e  acts, d i s s e c t i n g  
as he d id t he  consequences o r  outcomes o f  these r e p e t i t i o n s .  Hi  s f a i  lu r e  t o  
r e c o r d  t h e  deve lopmen ta  l d e t a i  1 embedded in t h e  t housands  o f  r e p e t i t i o n s  
caused h i m  t o  c o n s t r u c t  e l e g a n t  post h ~ cc a r i c a t u r e s  o f  how young p e o p l e  
passed th rough deve Iopmenta l stages. In a book ana ly s  ing P i  aget's t heo r  ies, 
Ginsberg and Opper s ta te :  

The c h i  ld e x t r a c t s  f r o m  the  o b j e c t s  themse lves a know ledge o f  t h e i  r 
p h y s i c a l  p r o p e r t i e s .  P h y s i c a l  e x p e r i e n c e ,  t h e n ,  i n v o l v e s  
s e n s i t i v i t y  t o  t h e  p h y s i c a l  p r o p e r t i e s  o f  things..,.Piaget h imse l  f 
has  g i v e n  r e l a t  i v e  ly 1 itt l e a t t e n t  ion t o  phys  ic a  l e x p e r  ience, 
d e s p i t e  h i s  e s t i  mate o f  i t s  importance. (Ginsberg 8 Opper, 1979). 

We behaviour i  s t s  have much t o  l e a r n  f rom Piaget 's f o rmu la t i ons ;  however, 
we a r e  g a i n i n g  deeper awareness and in s i g h t s  i n t o  t h e  developmental process 
due t o  o u r  i n t e r v e n t i o n s  and t h e  f o r m  o f  ou r  data,  P i a g e t f s  l a c k  o f  
in t e r v e n t  ions d e s i g n e d  t o  deve lop  p e r f o r m a n c e  c h a r a c t e r  i s t  ic s  k e p t  h im 
i gno ran t  o f  t he  c o n d i t i o n s  t h a t  develop h i s  t o p i c s  o f  i n t e r e s t .  



Second Iy, P i  aget ls  f ormu I a t  ions o f  s t a g e s  a s k s  t h e  q u e s t  i o n  vlJghe~a r e  
y o u n g s t e r s  a t  t h e  same s t a g e  o f  deve l opment?I t  Th is a n t i q u a t e d  q u e s t i o n  
puzz les, whi l e f r u s t r a t i  ng, those o f  us who exper ience t h e  p l  easure and j o y  
o f  ana lys ing t h e  magn if i c e n t  ind iv idua l ism o f  each deve lop ing person. Many 
o f  us ask  l1How does a p e r s o n  d e v e l o p  s k i  l l s and know ledge?"  The t w o  
ques t ions  a r e  va l id, one be ing  more p r o d u c t i v e  in l earn ing  how t o  suppor t  and 
a s s i s t  development. No person is ever  a t  t h e  same %tagelt i n  e i t h e r  space o r  
t i m e  as another. Al though a gross conceptual  ca tegory  such as conserva t ion  
may d e s c r i p t i v e l y  encompass a p o r t i o n  o f  each  y o u n g s t e r ' s  p r o c e s s  o f  
development, our  i n d  i v i d u a l  developmental  p a t t e r n s  a re  unique, 

These obse rva t i ons  a r e  t h e  r e s u l t  o f  my s tudy ing  some o f  P iage t ts  work 
i n  the  p a s t  few years. H i s  f a s c i n a t i n g  book, Genet ic  Epis temology (Piaget, 
1972), and h i s  many a r t i c l e s  i n  o u r  l i t e r a t u r e  s t i m u l a t e  us due t o  h i s  
c o n c e n t r a t i o n  on  b e h a v i o u r  i a  I f undamenta Is. He c o n c e n t r a t e s  o n  young 
peop le 's  d e v e l o p m e n t  o f  s k i 1  l e d  p e r f o r m a n c e  i n  such t o p i c s  as c l a s s i f y i n g ,  
s e r  i a  I i z  in g  and e n u m e r a t i  ng  based  on  t h e i r  p e r c e p t i v e  o b s e r v a t i o n  sk i I I s. 
Our commitment is t o  f o s t e r  and enhance these  s k i  l ls wh i Ie develop ing memory, 
ana l y s i  s, o p e r a t  i v e  and commun i c a t i  on sk i I I s s o  t h a t  y o u n g s t e r s  c a n  app I y  
l e a r n i n g s  t o  l i v e  f u l  I, s a t i s f y i n g  l i v e s .  Thus we can b u i l d  on  h i s  
p i onee r i ng  e f f o r t s .  

Thank y ~ u ,  Jean Piaget, f o r  your  commitment, d i l i g e n c e  and c o n t r i b u t i o n s  
t o  our understandings o f  young people. You a r e  c e r t a i n l y  a remarkable person 
t o  emu1 ate.  R e s t  p e a c e f u l  l y  Jean; y o u r  s u p e r b  s t i m u l a t i o n  and i n f  l uence 
con t inue. 
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York: Bas ic  Books, 1972. 

BOOKS WORTH READ l NG 

L o v i  tt, Thomas C. 8 H a r i  ng, N o r r i  s G. C l ~ ~ s r o o m  I  i c a t i o ~  ~fp r e c i s i o n~ Q Q  

t e a c h i n s  S p e c i a l  C h i  l d Pub l  i c a t i o n s ,  4535 U n i o n  Bay P l a c e  N.E., 
Sea t t le ,  Washington 98105. 

White,  Owen R. & H a r i  ng, N o r r i s  G. E x c a p i i a n a l  t e a c h i n g  (Second E d i t i o n ) .  
Char les  E. M e r r i  I I Publ i s h i n g  Co., Columbus, Ohio 43216. 



lNTRODUCI NG A NEW BOOK: 

by P a t r i c k  McGreevy, Ph.D. 

T h i  s book i s an in t r o d u c t i  on t o  P r e c  i s  i o n  T e a c h i n g  f o r  pa ren t s ,  t e a c h e r -
a i des ,  t e a c h e r s ,  c l i n i c i a n s ,  t h e r a p i s t s  and u n d e r g r a d u a t e  and g r a d u a t e  
students.  Topics covered in c l  ude: movements you can count, l ea rn ing  channel 
sets, pace, c o r r e c t /  in c o r r e c t  pa i  rs, count  ing p e r i  ods, p rac t i ce ,  performance 
and learn ing,  be fo re  and a f t e r  teach ing  events, how t o  c h a r t  on t he  Standard 
B e h a v i o r  Char t ,  l e a r n  ing o p p o r t u n  i t i e s ,  l e a r n  ing p i c t u r e s  and da ta -based  
d e c i s i o n  making. 

T h i s  book i s  a l s o  an i n t r o d u c t i o n  t o  t e a c h i n q .  T e c h n i c a l  t e r m s  f r o m  
psychology and educa t ion  a re  t rans1  a ted  in t o  p l  a i  n, s i m p l e  Engl ish. Readers 
l e a r n  t o  t e a c h  academic  s k i l l s ,  s u r v i v a l  s k i l l s  and a p p r o p r i a t e  s o c i a l  
behav io r  in a f ive-step process: 

Step 1 - Se lec t  a Task 
Step 2 - Set  an A i m  
Step 3 - Count and Teach 
Step 4 - Develop a Learn ing  P i c t u r e  
Step 5 - Decide What t o  Do 

Teachinq and Learn inq in P I a i  n Eng I ish i s  bound in an a t t r a c t i v e ,  durable, 3-
r i n g  b i n d e r  and i n c l u d e s  36 samp le  t a s k s ,  f i v e  P l a n  o f  A c t i o n  shee ts ,  f i v e  
sheets o f  Char t  Paper, a sheet  o f  c l e a r  acetate,  and an ace ta te  Char t  Counter 
( f r e q u e n c y  f inderl. 

-
Please send me cop ies  o f  Teaching and Learn ing  in P l a i n  E n a l i s h  

@ $18.95 per copy 
( I f  10 o r  more copies,  $17.05 per  copy) 
postage and hand l ing 8 $1.50 per  copy 
( I f  Missour i  r es i den t ,  sa les  t a x  @ $.95 per copy) 

To ta l  : -

Enclosed is -my check 
- an agency purchase o rder  

Patrick McGreevy, Ph.D. 

P.O. Box 7224 
Kansas City, Missouri 641 13 

Name 

S t r e e t  

C i t y  S ta te  Z i p  



-- 

JournaL Qf P r e c i s i o n  Teaching 

Subscr i  p t i o n  Form 

- Please send me Volume I o f  t h e  Journal  
( A p r i  I, 1980 - January, 1981) 

o f  Precision Teaching 

I 
- Please send Volume I o f  t he  JournaL Qf P r e c i s i o n  Teaching as my g i f t  t o :  

Narne 

S t r e e t  

C i t y  

S ta te  Z i p  

8 $12.00 

- Please send me: 

cop ies  o f  Volume I, Number 1 ( A p r i l ,  1980) 
cop ies  o f  Volume I, Number 2 ( Ju l y ,  1980) 
cop ies  o f  Volume I, Number 3 (October, 1980) 

- Enclosed i s  my check f o r  $ 

- Enclosed i s  an agency purchase order .  

Name 

S t r e e t  

City S t a t e  Z i p  

Journal  o f  P r e c i s i o n  Jeaching 
P a t r i c k  McGreevy, E d i t o r  

3952 N.W. 82nd S t r e e t  
Kansas C i t y ,  M i  ssour i 64151 

(816) 276-1181 



ECISION TEACHING  

FEBRUARY 5-6-7, 1981 
H I L T O N  INN-FLORIDA CENTER 

ORLANDO, F L O R I D A  

FEBRUARY 5 -- TRAINERS' INSTITUTE 

WILL ADDRESS MAJOR ISSUES I N  THE F I E L D  OF P R E C I S I O N  

TEACHING, DESIGNED PRIMARILY FOR PERSONS WHO ARE 

T R A I N I N G  OR CONSULTING WITH P R E C I S I O N  TEACHERS, 

FEBRUARY 6 & 7 -- PRACTITIONERS' CONFERENCE 

DESIGNED FOR THE B E G I N N I N G  AND THE P R A C T I C I N G  

P R E C I S I O N  TEACHER, SPECIAL SESSION FOR ADMINISTRATORS,  

FEATURING 
OGDEN L I N D S L E Y j  U N I V E R S I T Y  OF KANSAS 

TOM L O V I T T j  U N I V E R S I T Y  OF WASHINGTON 

RAY BECK, GREAT FALLS, MONTANA 

HAROLD KUNZELMANNJ KANSAS C I T Y  

B I L L  WOLKINGj  U N I V E R S I T Y  OF F L O R I D A  

E R I C  HAUGHTONj B E L L E V I L L E J  ONTARIO 

HANK PENNYPACKER, U N I V E R S I T Y  OF F L O R I D A  

OWEN WHITE, U N I V E R S I T Y  OF WASHINGTON 

ADVANCE REGISTRAT ION 

2-DAY PRACTITIONERS' CONFERENCE, $25 
INCLUDING TRAINERS' I N S T I T U T E ,  $35 

D E A D L I N E  FOR ADVANCE REG ISTRATION, JANUARY 10, 1981s 

MAKE REGISTRATION CHECKS TO : 

P R E C I S I O N  TEACHERS OF ORANGE COUNTY 

800 SOUTH DELANEY AVENUE 

ORLANDO, FLOR I D A  32801 



PRECISION TEACHING WINTER CONFERENCE 

February  5 -6 -7 ,  1981 

R e g i s t r a t i o n  Form 

NAME 

ADDRESS 

PHONE 

Befo re  A f t e r  
FEES Jan. 10 Jan. 10 

2-Day P r a c t i t i o n e r ' s  Conference (Feb. 6 - 7 )  $25 $35 

1-Day Issues Conference (Feb. 5 )  $10 $15 

1 Graduate c r e d i t  a v a i l a b l e  through t he  $27 
U n i v e r s i t y  o f  Cen t ra l  F l o r i d a .  

Requirement: At tendance a t  Conference and 
synops is  o f  c lassroom usage. Grade w i l l  be 
rece i ved  d u r i n g  Win te r  Q u a r t e r .  

F r i d a y  N i t e  Soc ia l  A c t i v i t i e s  $10 per  person 

( I n c l u d e s  bus r i d e  t o  and f rom Or lando 's  
Famobs Rosie O'Grady 's ;  admiss ion fee, 
and two d r i  nk coupons. ) 

I f  handicapped p lease  desc r i be  spec ia l  needs t o  be cons idered.  

TOTAL ENCLOSED: 

PRE-REGISTRATION DEADLINE JANUARY 10, 1981! 

Make r e g i s t r a t i o n  checks t o :  

P r e c i s i o n  Teachers of Orange County 
800 South Delaney Avenue 
Orlando, F l o r i d a  32801 

37 



J o u r n a  Qt P r e c i s i o n  Teaching 

STANDARD GLOSSARY AND CHARTI NG CONVENT IONS** 
( t h i r d  d r a f t  -- October, 1980*) 

Accel e r a t i  ng Target--a movement t h e  behaver, manager, adv i  sor, o r  superv i  sor  
expects t o  acce le ra te ;  t h e  frequency i s  symbol i zed  by p l aci  ng a d o t  on 
t he  Chart .  

Accuracy Improvement M u l t i p l i e r - - a  measure o f  change i n  accuracy over  t ime;  
ce l e r a t i  on c o r r e c t / c e l  e r a t i  on inco r rec t .  

Accu racy  M u l t i p l i e r - - m e a s u r e  o f  accu racy :  f r e q u e n c y  c o r r e c t / f r e q u e n c y  
i n c o r r e c t ;  d i s t a n c e  from frequency i n c o r r e c t  t o  f requency co r rec t .  

Accu racy  P a i  r - - t w o  movements, u s u a l  l y c o r r e c t  and in c o r r e c t ,  c h a r t e d  
s  imu I taneous ly. 

Add-subtract  Scale--any measurement s c a l e  on which adding and s u b t r a c t i n g  by 
a cons tan t  amount i s  represented by a cons tan t  d is tance.  

Adv i  so r - -pe rson  who a d v i  ses a manager, u s u a l  l y  v i e w  ing C h a r t s  on  a week l  y  
bas i  s. 

Behaver--person whose behavior  is d isp l ayed on t h e  Chart. 
B e h a v i o r  F l  o o r - - t h e  l o w e s t  d a i  l y  f r e q u e n c y  p o s s i b l e  f o r  a p a r t i c u l  a r  

behavior; I/number o f  minutes behav io r  can occur; symbol i zed  by d raw ing  
a so l  id h o r i  zonta I I ine on t h e  Chart .  

Bounce Around Celerat ion--up bounce and down bounce combi ned; t h e  range o f  
d e v i a t i o n s  o f  f requenc ies  from t h e  c e l e r a t i o n  l i ne .  

Celerat ion--bas ic  u n i t  o f  measurement o f  behavior  change; change i n  f requency 
per  u n i t  t ime. 

Ce le ra t i on  Aim--the expected c e l e r a t i o n  f o r  a  g iven  movement. 
C e l e r a t i o n  Line--a b e s t - f i t ,  s t r a i g h t  l i n e  cons t ruc ted  through seven o r  more 

c o n t  inuous f  r equenc  ies o f  a  g i v e n  movement on t h e  S t a n d a r d  Behav io r  
Chart. 

C e l e r a t i o n  Mu1 t i p 1  i e r  ( t u r n  up o r  t u r n  down)--value by which one c e l e r a t i o n  
i s  m u l t i p l i e d  o r  d i v i d e d  t o  o b t a i n  a second. 

Change Day--f i r s t  day o f  a  phase change; symbol  ized by  draw ing a v e r t i c a l  
l ine cove r i ng  t h a t  day l ine on t h e  Chart .  

Count  ing P e r i o d  Ce i  l ing-- the h ig h e s t  f r e q u e n c y  obse rvab  I e unde r  a  g i v e n  
c o u n t i n g  p rocedu re ;  s y m b o l i z e d  by d r a w i n g  a dash l i n e  on  :he C h a r t  
connec t ing  t h e  Saturday and Monday l i nes .  

Count ing Pe r i od  F loor - - the  lowes t  f r equency  d e t e c t a b l e  by  a g i v e n  c o u n t i n g  
procedure; I/number o f  m inutes spen t  count ing; symbol i zed  by draw ing a 
dash l i n e  on t h e  Char t  connect ing t h e  Tuesday and Thursday l i nes .  

Cycle--distance on t h e  Char t  between consecu t i ve  powers o f  10. 
Day L i  ne--ver t ica l l ine on t he  Da i  l y  Standard Behavior Chart .  
Decel e r a t  ing Target--a movement t h e  behaver, manager, adv isor, o r  superv i  sor 

expects  t o  decel erate;  t h e  frequency i s  symbol ized by p l a c i n g  an "x" on 
t h e  Chart. 

Doubl e  lmprovenient Learn ing Pic ture- -both movements o f  an accuracy pai  r w it h  
ce l e r a t i  ons in t h e  expected d ir e c t i  on; f o r  exampl e  #J 

Down Bounce--the d i  s tance f rom t h e  c e l  e r a t  ion l ine t o  t h e  frequency f a r t h e s t  
below it. 

D u r a t i o n - - t h e  amount  o f  ti me i t  t a k e s  t o  compl e t e  one o c c u r r e n c e  o f  a 
behavior;  l/number o f  m i  nutes spent  behaving. 

E v e n t - f o l  l o w i n g  C e l e r a t i o n  L i ne - -a  c e l e r a t i o n  l i n e  d rawn  t h r o u g h  a l l  
f requencies f o r  a  g i ven  movement j u s t  p r i o r  t o  a  phase change. 

Freehand Method--a method  o f  v i sua l l  y  e s t  i m a t  ing and draw i ng c e l  e r a t  ion 
l ines. 



Frequency--basic u n i t  o f  behav io ra l  measurement; t h e  number o f  movements pe r  
u n i t  t ime.  

F requency  A im- - t he  e x p e c t e d  phase -end ing  f r e q u e n c y  f o r  a  g i v e n  movement; 
symbol i zed  by d raw ing  "Aff a t  t he  expected frequency on t h e  day t he  aim 
was se t .  

Frequency Line--a h o r i z o n t a l  l i n e  on t h e  Chart ;  a l s o  c a l l e d  a  coun t i ng  l i n e .  
Frequency M u l t i p i  i e r  ( jump up o r  jump down)--value by which one frequency i s  

m u l t i p l i e d  o r  d i v i d e d  t o  o b t a i n  a  second. 
G e o m e t r i c  Mean-- the a p p r o p r i a t e  method  f o r  o b t a i n i n g  an average  on a 

m u l t i p l y - d i v i d e  scale. 
I g n o r e d  Day--a day  on w h i c h  t h e  b e h a v i o r  b e i n g  measured o c c u r s  b u t  i s  n o t  

char ted.  
L a t e n c y - - t h e  amount  o f  t i m e  be tween  t h e  o c c u r r e n c e  o f  a s i g n a l  and t h e  

beg inn ing  o f  a  movement; l / t i m e  from s i g n a l  t o  s t a r t  o f  movement. 
Learning--a change i n  performance per  u n i t  t ime; a l s o  c a l l e d  c e l e r a t i o n .  
Learn ing  P i c tu re - - t he  c e l e r a t i o n  l i n e s  o f  bo th  movements o f  an accuracy p a i r  

viewed together ;  f o r  example 
Manager--person who works w i t h  t h e  behaver on a  d a i  l y  basis.  
Med ian  C e l e r a t i o n - - t h e  m i d d l e  c e l e r a t i o n  i n  a c e l e r a t i o n  d i s t r i b u t i o n ;  

symbol ized by drawing a  "<"  on t he  Chart .  
Med ian  F requency - - t he  m i d d l e  f r e q u e n c y  i n  a f r e q u e n c y  d i s t r i b u t i o n ;  

symbol i zed  by draw ing a  "<" on the  Chart. 
Most Recent Ce le r a t  i o n  L  ine--a ce le r a t  i o n  l ine drawn through t h e  l a s t  7-1 0 

f requencies f o r  a g iven movement. 
Movement--recorded behav io ra l  event; usual  l y  spec i f  i ed  i n  t e rms  o f  a  movement 

c y c l e  w i t h  a  beginning, m idd le  and end. 
M u l t i p l y - d i v i d e  Sca le - -any  measurement  s c a l e  on w h i c h  m u l t i p l y i n g  and 

d i v i d i n g  by a  cons tan t  amount i s  represented by a  cons tan t  distance, t he  
"up t h e  l e f t n  s c a l e  on t h e  Standard Behavior Chart. 

No Chance Day--a day on w h i c h  t h e  b e h a v i o r  b e i n g  measured has  no chance  t o  
occur. 

Overa l l  C e l e r a t i o n  Line--a c e l e r a t i o n  l i n e  drawn through a l l  f requenc ies  f o r  
a  g i ven  movement. 

Performance--the number o f  movements per u n i t  t ime; a l so  c a l l e d  frequency. 
P e r i o d i c  C e l e r a t i o n  Line--a c e l e r a t i o n  l i n e  drawn through a l l  f requenc ies  f o r  

a g i v e n  movement i n  a s p e c i f i c  t i m e  p e r i o d ,  such as  b i - w e e k l y  o r  
month ly.  

Phase Change--a d e l i b e r a t e  a l t e r a t i o n  made t o  t h e  behaverls environment i n  an 
e f f o r t  t o  improve t h e  behav io r  be ing measured. 

Quar te r - in t e r s e c t  Method--a method f o r  comput i  ng and c o n s t r u c t i  ng c e l  e r a t  i on  
l ines. 

Recorded Day--a day on which t h e  behavior  be i  ng measured has t h e  opportun it y  
t o  occur  and i s  recorded. 

S ing le  Improvement Learn ing  P i c t ~ r e - - o n e  movement o f  an accuracy p a i r  w i t h  a  
ce l  e r a t i  on in  t h e  expected d i r e c t i o n ;  f o r  exampl e  ,, qx

*Spl i t -midd l e  L  ine--a l ine drawn para l l e l  t o  a q u a r t e r - i  n t e r s e c t  c e l  e r a t  i on  
l ine, such t h a t  h a l f  t h e  da ta  p o i n t s  f a  l l on o r  above t h e  l ine and h a l f  
t h e  data p o i n t s  f a l l  on o r  below the  l i n e .  

Standard Behavior  Chart--a standard, s  i x - c y c  l e sern i- lo g a r  i t hm  ic c h a r t  t h a t  
m e a s u r e s  f r e q u e n c y  as  m o v e m e n t s / t  ime, and c e l e r a t i o n  as 
movements/t i m e / t  ime; Dai  Iy, Week Iy, Month Iy, Year l y  and Summary vers ions  
a r e  ava i  lab l e. 

Supervi sor--a person who views t h e  Charts on a  monthly bas is. 

To ta l  Bounce--di stance from t h e  h i ghes t  t o  t h e  l owes t  frequency; analogous t o  

range o f  an add-subt ract  sca le. 



T r e n d - f o l  l o w i n g  C e l e r a t i o n  L i n e - - a  c e l e r a t i o n  l i n e  d r a w n  t h r o u g h  v i s i b l e  
t r ends  f o r  a g i ven  movement. 

Up Bounce--d istance f rom t h e  c e le r a t  ion l ine t o  t h e  frequency f a r t h e s t  above 
it. 

"Add i t ions  o r  changes i n  t h e  October, 1980 d r a f t .  
**Adapted f r om Pennypacker, H.S.; Koen ig, C.H.; 8, L inds l ey, O.R. Handbook 

o f  t h e  s tandard behav i o ~  char t .  Kansas C i ty ,  Kansas: Prec i  s i o n  Med I a, 
1972 (by perm i s s  i o n  o f  H.S. Pennypacker). 



Dedicated t o  Mrs. I r ene  McGreevy, 

a  ve ry  spec ia l  person, and t o  t h e  
c h i  l dren, who, by s h a r i  ng t h e i  r 
Charts, t augh t  us what we know. 




