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C H A PT E R  I

INTRODUCTION TO  THE STUDY

A c c o u n ta b i l i ty  h a s  b e co m e  a m a jo r  s u b je c t  of e d u c a t io n a l  c o n ce rn  

w ith in  th e  l a s t  ten  y e a r s .  * One who r e a d s  th e  l i t e r a t u r e  (e. g. T y le r ,  

1971, pp. 1 -6 ;  V e rg a s o n ,  1973) soon f inds  th a t  s c a r c e l y  any o th e r  top ic  

in  th e  h i s t o r y  of ed u ca t io n  h a s  been a s  w id e ly  acknow ledged , a s  

e m o t io n a l ly  c h a r g e d ,  o r  a s  u n iv e r s a l l y  a c c e p te d  by p a r e n t s ,  t a x p a y e r s ,  

and  l e g i s l a t o r s .  T he  a cc o u n ta b i l i ty  d e m an d s  m ad e  by C o n g re s s  in the  

E l e m e n ta r y  and S e c o n d a ry  E d u c a t io n  A ct (1965); the  le g a l  a c t io n  

in i t ia te d  by p a re n ts  r e l a t iv e  to  t h e i r  c h i ld r e n 's  p la c e m e n t  in c l a s s e s  

fo r  th e  e d u c a b le  m e n ta l ly  r e t a r d e d ;  and  the  a c t io n s  ta k e n  by v a r io u s  

s t a t e  l e g i s l a tu r e s  to  in s u r e  e d u c a t io n a l  a s s e s s m e n t ,  r e f l e c t  th e  g ro w ­

ing  c o n c e rn  w ith  th e  ev a lu a t io n  of o u r  e d u ca tio n  p r o c e s s  (M illiken ,

1971, pp. 18-20 ; P e t e r s o n , 1971, pp. 20 -24) . M ost in d iv id u a ls  a d d r e s s ­

ing  th e  a c c o u n ta b i l i ty  i s s u e  ( L e s s in g e r ,  1971, pp. 7 -1 5 ;  N y q u is t ,  1971, 

pp. 2 4 -27 ; T y le r ,  1971, pp. 1-6; P o r t e r ,  1971, pp. 4 2 -5 1 ;  R ed d ick , 1972; 

V e rg a s o n ,  1973) su g g e s t  th a t  r e s p o n s ib i l i ty  of the  a c c o u n ta b i l i ty

* F o r  th e  p u rp o s e s  of th i s  s tudy , a c c o u n ta b i l i ty  is  d e f ined  as  the 
c r i t i c a l  a n a ly s i s  of th e  t e a c h in g - l e a r n in g  p r o c e s s .
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p r o c e s s  r e s t s  w ith  th e  t e a c h e r .  M any f u r th e r  s u g g e s t  th a t  r e p o r t s  on 

sch o o l a c h ie v e m e n t  shou ld  be  a v a i la b le  to the  c o m m u n ity  a t  pu b lic  

m e e t in g s .  In fa c t ,  L e s s i n g e r  (1971, pp. 7 -15) w r i t e s  th a t  c o m m u n i t ie s  

can  i n s i s t  th a t  t e a c h e r s  b e c o m e  a c c o u n ta b le  f o r  r e la t in g  th e  te a c h in g  

p r o c e s s  an d  te a c h in g  p r o c e d u r e  to  r e s u l t s  a s  e x p r e s s e d  by c h a n g e s  in 

pu p il  b e h a v io r .

R a t io n a le

T h e  e f fe c t iv e n e s s  of t e a c h e r s  is  not a new  c o n c e rn .  A l a r g e  

n u m b e r  of s tu d ie s  of t e a c h e r  e f fe c t iv e n e s s  h av e  b een  co n d u c ted .  B a r r  

(1948), f o r  e x a m p le ,  s u m m a r iz e d  s o m e  150 s tu d ie s  c o m p le te d  up to 

1948. In ad d itio n ,  D om as and  T ie d m a n  (1950) r e p o r t e d  e x te n s iv e  

b ib l io g r a p h ie s  of r e l a t e d  s tu d ie s .  In s p e c t io n  of th e s e  a t te m p ts  in d ic a te  

th a t ,  d e s p i t e  a l l  e f fo r t s  expended , v e r y  l i t t l e  r e a l  p r o g r e s s  w a s  m a d e .

T h e  b a s ic  p a t t e r n  f o r  m o s t  s tu d ie s  w a s  th e  c o r r e l a t i o n  of 

m e a s u r e s  of v a r io u s  t e a c h e r  c h a r a c t e r i s t i c s  w ith  e i th e r  r a t in g s  of 

t e a c h e r  c o m p e te n c y  o r  w ith  a v e r a g e  m e a s u r e s  of th e  l im i te d  a r e a s  of 

pup il g ro w th .  O r le a n s ,  C la rk e ,  O s t r e i c h e r  and  S tand lee  (1952) c o n ­

c luded  th a t  the  ty p es  of a p p ro a c h e s  to  the  p ro b le m  w e r e  not f r u i t fu l  ones 

in  th e  s e n s e  th a t  they  did n o t  fu r n i s h  ad eq u a te  a n s w e r s  to q u e s t io n s  

about t e a c h e r  c o m p e te n c ie s .  M any of the  s tu d ie s  s u m m a r i z e d  by B a r r  

(1948) m a d e  u se  of p r o x im a te  c r i t e r i a  in the  f o r m  of r a t in g s  of 

t e a c h e r s  a s  though th ey  w e r e  the u l t im a te  c r i t e r i a .  S e v e ra l  a u th o r s



(O r le a n s ,  C la rk e ,  O s t r e i c h e r  an d  S tan d lee ,  1952; M o rsh ,  B u r g e s s  and 

Sm ith ,  1953; M i tz e l  an d  M edley , 1954; M edley  an d  M itze l ,  1959) p r o ­

p o s e d  th a t  th e  u l t im a te  c r i t e r i a  f o r  th e  e f fe c t iv e n e s s  of th e  t e a c h e r ' s  

p e r f o r m a n c e  a r e  the  ch an g e s  w h ich  ta k e  p la c e  in th e  b e h a v io r  o f  the  

p u p i ls .  U n fo r tu n a te ly ,  r e s e a r c h  d ea lin g  w ith  th e  m e a s u r e m e n t  of 

t e a c h e r  e f f e c t iv e n e s s  an d  m e a s u r e s  of th e  d e g re e  to  w h ich  p u p i ls  a r e  

l e a r n in g  f r o m  th e  t e a c h e r  hav e  l i t t l e  in co m m o n  (H e l l f r i t s c h ,  1945;

L a  Duke, 1945; J a y n e ,  1945; G o th am , 1945; B ro o k o v e r ,  1945; L in s ,  

1946 and  A n d e r s o n ,  1954). The  t a s k  th e n  b e c o m e s  one of d e v is in g  

te c h n iq u e s  w h ich  w i l l  m e a s u r e  ch an g es  in  pupil b e h a v io r .

In 1968, B . F .  S k in n e r  (T he  T echno logy  of T each in g )  a t te n d e d  to 

th e  t a s k  of i n c r e a s in g  t e a c h e r  e f fe c t iv e n e s s  b a s e d  on t h r e e  a s s u m p ­

t io n s :  (a) s tu d en t  f a i l u r e s  a r e  c a u s e d  by  te a c h in g  f a i l u r e s ;  (b) t e a c h e r  

c o m p e te n c y  is  m e a s u r e d  in t e r m s  of d e m o n s t r a t e d  s tu d en t  a c c o m p l i s h ­

m e n t ;  an d  (c) s ta t in g  o b je c t iv e s  in  b e h a v io r a l  t e r m s  p r o m o te s  a  c l e a r e r  

c o m m u n ic a t io n  of in te n d e d  o u tc o m e s .  K now ledge of in tended  o u tc o m e s ,  

in  tu r n ,  p r o v id e s  the  c r i t e r i a  f o r  ev a lu a tio n .  S k in n e r  (1968) w a s  

su g g e s t in g  th a t  t e a c h e r s  should  be  r e s p o n s ib le  f o r  m e a s u r in g  t h e i r  

te a c h in g  e f fe c t iv e n e s s  in  t e r m s  of pupil p r o g r e s s .  He f u r th e r  

s u g g e s te d  th a t  th i s  co u ld  be done by c o m p a r in g  b e h a v io r a l  o b je c t iv e s  

w ith  a c tu a l  p u p i l  p e r f o r m a n c e .

D uring  th e  s a m e  e r a ,  e m p h a s i s  in  e d u c a t io n a l  r e s e a r c h  b eg an  

sh if t in g  f r o m  th e  in v e s t ig a t io n  of g e n e r a l  q u e s t io n s  to the  in v e s t ig a t io n



of s p e c if ic  p r o c e d u r e s  such  a s  o b s e r v a t io n  and  r e c o r d in g  p r o c e d u r e s  

(H all an d  B ro d en ,  1967; T h o m as ,  B e c k e r  and A r m s t r o n g ,  1968; H a ll ,  

Lund and  J a c k s o n ,  1968); t im e - s a m p l in g  p r o c e d u r e s  (M acK enzie ,

C la rk ,  W olf, K o th e ra  and  B enson , 1968); a p p l ie d  b e h a v io r  a n a ly s is  

d e s ig n s  (B a e r ,  W olf and  R is le y ,  1968); new  in s t r u c t io n a l  m o d e ls  

( P e t e r ,  1965; H ew ett ,  1967; H a ll ,  1972) to g e th e r  w ith  t h e i r  e f fec ts  on 

c l a s s r o o m  g ro u p s  and  in d iv id u a l  c h i ld r e n  (H all, 1972, pp. 4 0 3 -414) .

T he  in t r o d u c t io n  of tw o new  b a s ic  r e s e a r c h  d e s ig n s  in  ed uca tion , 

" r e v e r s a l "  a n d  "m u l t ip le  b a s e l in e "  s c ie n t i f ic  v e r i f i c a t io n  p r o c e d u r e s ,  

(B a e r ,  W olf and  R is l e y ,  1968; H a ll ,  1972) f u r t h e r e d  th e  s tu d y  of th e  

e f f e c t iv e n e s s  of in d iv id u a l  t e a c h e r s  in  in d iv id u a l  c l a s s r o o m s .  B oth  

d e s ig n s  a r e  equ ipped  to  h and le  s in g le  s u b je c ts  o r  s in g le  g ro u p s .  In  

a d d it io n ,  bo th  d e s ig n s  a llow  t e a c h e r s  to  m a k e  p r o b a b i l i ty  s ta t e m e n ts  

th a t  t h e i r  in s t r u c t io n a l  p r o c e d u r e s  a r e  r e s p o n s ib le  f o r  ch an g es  in 

s tu d e n t  b e h a v io r .

A f u r t h e r  c o n s id e ra t io n  r e l a t e d  to  th e  a c c o u n ta b i l i ty  i s s u e  is  th e  

e ffec t  th a t  e v a lu a t io n  of the  t e a c h in g - l e a r n in g  p r o c e s s  w il l  have  on th e  

t e a c h e r ,  th e  s tu d e n ts ,  and  the  c o m m u n ity  of w h ich  th e y  a r e  a  p a r t .  

R e c o rd in g  an d  g rap h in g  b e h a v io r  i s  b a s i c  to s e l f - a c c o u n ta b i l i ty .  By 

g rap h in g  d a ta ,  the  t e a c h e r  c r e a t e s  a  v i s u a l  r e p r e s e n t a t i o n  o f  b e h a v io r  

w h ich  is  e a s i ly  i n t e r p r e t e d  by s tu d en ts  and  p a r e n t s .  Not only is  th i s  an 

e f fe c t iv e  e v a lu a t io n  te ch n iq u e  (Hall, 1972, pp. 4 0 3 -4 1 4 ) ,  bu t a  r e v ie w  of 

r e s e a r c h  in d ic a te s  th a t  know ledge of p e r f o r m a n c e  h a s  so m e  in te r e s t in g



e f fe c ts  on the  s u b je c ts  invo lved .

S tud ies  r e l a t e d  to  know ledge  of p e r f o r m a n c e  s u g g e s t  th a t  a  v a r i e ty  

of v a r i a b l e s  m a y  confound e x p e r im e n t s  w h e re in  know ledge  of p e r f o r m ­

an ce  i s  be ing  m a n ip u la te d .  H o w ev e r ,  a n a ly s i s  of s tu d en t  b e h a v io r  and  

know ledge  of r e s u l t s  s u g g e s ts  th a t  know ledge  m a y  be  a r e i n f o r c e r  w hen 

u n c e r ta in ty  o r  p ro b a b i l i ty  of e m it t in g  an  i n c o r r e c t  r e s p o n s e  is  h ig h ,  o r  

w h e re  con fidence  is  low (Geis and  C h ap m an , 1972).

G iven th e  l a s t  su g g es t io n ,  s p e c ia l  e d u c a t io n  t e a c h e r s  m ig h t  f ind  

the  u s e  of know ledge  of r e s u l t s  w ith  h a n d ica p p e d  l e a r n e r s  a  w o rth w h ile  

te ch n iq u e  b e c a u s e  the  s tu d e n ts '  e x p e r ie n c e  w ith  le a r n in g  m a y  hav e  

b een  f r u s t r a t i n g  and  t h e i r  s e l f - c o n f id e n c e  low in  le a rn in g  s i tu a t io n s .  

T h e s e  t e a c h e r s  m a y  a l s o  find  u s e fu l  th e  c o n t in u a l ly  g a th e r e d  i n f o r m a ­

tion  a s  to how, when, and  why know ledge  of o n e 's  own p e r f o r m a n c e  in 

a  l e a r n in g  s i tu a t io n  b e c o m e s  r e in f o r c in g ,  and  c o n t r ib u te s  to  m o r e  

e f fe c t iv e  le a rn in g .

W h e th e r  s h a r in g  know ledge  of p e r f o r m a n c e  w ith  s tu d e n ts  d o e s  o r  

does  no t im p ro v e  p e r f o r m a n c e ,  s h a r in g  know ledge  of s tu d en t  p e r f o r m ­

an ce  w ith  the  pub lic  s t i l l  r e m a in s  a co n ce iv a b le  m e th o d  of a s s u r in g  the  

pub lic  th a t  sch o o ls  a r e  ev a lu a tin g  e f fe c t iv e n e s s  of t h e i r  te a c h in g -  

le a r n in g  p r o c e s s .  T he  a s s u r a n c e  of th is  e v a lu a t io n  is  b a s ic  to p r o v i d ­

ing a cc o u n ta b i l i ty  in  ed uca tion .

2
In th is  s tudy , know ledge of p e r f o r m a n c e  and  know ledge of 

r e s u l t s  a r e  u s e d  syn o n y m o u sly .



S ta te m e n t  of th e  P r o b le m  

x.ie m a jo r  p u rp o s e  of th is  e x p e r im e n t  w as  to  s tudy  th e  e f f e c t s  of 

know ledge of a r i t h m e t i c  p e r f o r m a n c e  of e d u ca b le  m e n ta l ly  r e t a r d e d  

s tu d e n ts  on both  th e  t e a c h e r s '  and  s tu d e n ts '  b e h a v io r .  The fo llow ing  

r e s e a r c h  q u e s t io n s  w e r e  p ro p o se d  by th e  in v e s t ig a to r :

(1) W ill know ledge of s tu d en t  p e r f o r m a n c e  s ig n if ic a n t ly  chan g e  s tu d en t  

a n d / o r  t e a c h e r  b e h a v io r?

(2) W ill th e  pubJ ' d i s p la y  of s tu d en t  p e r f o r m a n c e  s ig n if ic a n t ly  change  

s tu d en t  a n d / o r  t e a c h e r  b e h a v io r?

N ull H y p o th e se s

Out of th e  above  s ta te d  r e s e a r c h  q u e s t io n s ,  th e  fo llow ing  n u ll  

h y p o th e se s  w e r e  t e s t e d  fo r  te n a b i l i ty .

(1) T h e re  w il l  be  n o  s t a t i s t i c a l l y  s ig n if ic a n t  ch an g e  (a  = .0 5 )  in  th e  

n u m b e r  of c o r r e c t  a r i t h m e t i c  r e s p o n s e s  e m i t te d  by t h r e e  low 

a ch iev in g  s tu d e n ts  w hen know ledge of d a i ly  qu iz  s c o r e s  a r e  

r e c o r d e d  and g ra p h e d  and  s h a r e d  w ith  the  s tu d en t  by th e  t e a c h e r .

H O i * X A i = X A z

(2) T h e re  w il l  be no  s t a t i s t i c a l l y  s ig n if ic a n t  ch an g e  (a  = .0 5 )  in  th e  

n u m b e r  of c o r r e c t  a r i t h m e t i c  r e s p o n s e s  e m i t te d  by t h r e e  low 

a ch iev in g  s tu d e n ts  w hen the  r e c o r d e d  and  g ra p h e d  r e s u l t s  of 

n u m b e r  of c o r r e c t  r e s p o n s e s  on d a i ly  a r i t h m e t i c  q u iz z e s  a r e  

p ub lic ly  d is p la y e d  on the  c l a s s r o o m  b u lle t in  b o a rd .



“ x A2 “ XA-

(3) T h e r e  w i l l  be no s t a t i s t i c a l l y  s ig n if ic a n t  change  (a  = .0 5 )  in  the  

am o u n t of t im e  th e  t e a c h e r  sp en d s  in a r i t h m e t i c  l e s s o n s  when 

s h e /h e  r e c o r d s ,  g r a p h s ,  and  s h a r e s  th e  n u m b e r  of c o r r e c t  

r e s p o n s e s  on d a i ly  a r i t h m e t i c  q u iz z e s  w ith  t h r e e  low ach iev in g  

s tu d e n ts .

H o 3 :XB l  = X Bz

(4) T h e r e  w i l l  be no  s t a t i s t i c a l l y  s ig n if ic a n t  change (a  = . 05) in  the  

a m o u n t of t im e  th e  t e a c h e r  sp en d s  in a r i t h m e t i c  l e s s o n s  w hen  th e  

n u m b e r  of c o r r e c t  r e s p o n s e s  on d a i ly  a r i t h m e t i c  q u iz z e s  of t h r e e  

low a ch ie v in g  s tu d en ts  a r e  r e c o r d e d ,  g ra p h e d  an d  pub lic ly  

d is p la y e d  on th e  c l a s s r o o m  b u l le t in  b o a rd .

= * B 2 = * b 3

D efin it io n s  of M eans

XA : the  m e a n  of th e  n u m b e r  of c o r r e c t  r e s p o n s e s  e m i t te d  d u r in g  th e  

b a s e l in e  p h a se  of the  s tudy ,

XA : th e  m e a n  of th e  n u m b e r  of c o r r e c t  r e s p o n s e s  e m i t te d  d u r in g  th e  

p h ase  w h e re in  d a ily  q u iz  s c o r e s  a r e  r e c o r d e d ,  g ra p h e d  and 

s h a r e d  w ith  th e  s tu d en t .

Xa 3 : the  m e a n  of th e  n u m b e r  of c o r r e c t  r e s p o n s e s  e m i t te d  d u r in g  th e  

p h ase  w h e re in  d a i ly  q u iz  s c o r e s  a r e  r e c o r d e d ,  g ra p h e d ,  s h a r e d



w ith  th e  s tu d e n t  and  p u b lic ly  d is p la y e d  on th e  c l a s s r o o m  bu lle t in  

b o a rd .

Xj}^: th e  m e a n  of th e  a m o u n t of t im e  sp en t  in  a r i t h m e t i c  l e s s o n s  d u r ­

ing b a s e l in e  p h a se  of th e  s tudy .

X j3 2 : th e  m e a n  of th e  a m o u n t  of t im e  sp en t  in  a r i t h m e t i c  l e s s o n s  d u r ­

ing th e  p h a se  w h e r e in  d a i ly  qu iz  s c o r e s  a r e  r e c o r d e d ,  g ra p h e d  

and  s h a r e d  w ith  th e  s tu d en t .

X j j j !  th e  m e a n  of th e  a m o u n t of t im e  sp e n t  in  a r i t h m e t i c  l e s s o n s  d u r ­

ing  th e  p h a se  w h e r e in  d a i ly  qu iz  s c o r e s  a r e  r e c o r d e d ,  g ra p h e d ,  

s h a r e d  w i th  th e  s tu d en t  and  p u b lic ly  d is p la y e d  on th e  c l a s s r o o m  

b u l le t in  b o a rd .

L i m i ta t io n /D e l im i ta t io n

(1) T he  p o pu la tion  w a s  l im i te d  to  ed u ca b le  m e n ta l ly  r e t a r d e d  s tu d e n ts  

an d  t h e i r  t e a c h e r s .  T h is  w a s  done b e c a u s e  r e s u l t s  of s tu d ie s  

in d ic a te  th a t  know ledge of r e s u l t s  m a y  be  a  r e i n f o r c e r  w hen  u n c e r ­

ta in ty  o r  p ro b a b i l i ty  of e m it t in g  an  i n c o r r e c t  r e s p o n s e  is  h igh , o r  

w h e r e  c o n f id en ce  is  low (Geis and  C h apm an , 1972). The in c lu s io n  

of b e t t e r  s tu d e n ts  w ould  p ro b a b ly  a f fe c t  th e  f in d in g s  of th is  s tudy  

a s  know ledge of r e s u l t s  i s  a p p a r e n t ly  ig n o re d  by s tu d e n ts  who p e r ­

f o r m  a c a d e m ic a l ly  w ith  r e l a t iv e  c e r t a in ty  ab o u t t h e i r  p e r fo rm a n c e  

(L u m sd a in e ,  1961; H o lland , 1965). A seco n d  c o n s id e ra t io n  in 

s e le c t in g  ed u ca b le  m e n ta l ly  r e t a r d e d  s tu d e n ts  is  th e  c a l l  fo r



a c c o u n ta b i l i ty  in  ed u ca tio n ,  p a r t i c u l a r ly  in  sp e c ia l  c l a s s e s  fo r  th e  

m i ld ly  r e t a r d e d  (Dunn, 1968).

D e l im i ta t io n :  To f u r th e r  l im i t  th e  above  l i s t e d  l im i ta t io n s ,  e d u ­

c a b le  m e n ta l ly  r e t a r d e d  s tu d e n ts  w e r e  s e le c te d  f r o m  one p a r t i c u ­

l a r  c o m m u n ity  due to  c o n s t r a in t s  of t im e ,  m o n ey , and  a v a i la b i l i ty .  

A ls o ,  th e  t e a c h e r s  of t h e s e  s tu d en ts  w e r e  w il l in g  to  v o lu n te e r  a s  

p a r t i c ip a n t s  in th i s  s tudy.

(2) T he  p o pu la tion  w a s  l im i t e d  to  t e a c h e r s  of th e  ed u ca b le  m e n ta l ly  

r e t a r d e d .  T he b e h a v io r s  of th e  t e a c h e r s  w e r e  a l s o  s tu d ied  

b e c a u s e  r e s u l t s  of r e s e a r c h  in d ic a te  know ledge  of s tu d en t  p e r ­

f o r m a n c e  c h a n g e s  t e a c h e r  b e h a v io r  (B ap s t ,  1972; N ovak and 

M o s e r ,  1972).

D e l im i ta t io n :  To f u r t h e r  l im i t  th e  above  l i s t e d  l im i ta t io n ,  the  

t e a c h e r s  w e r e  s e le c te d  f r o m  th e  s a m e  sch o o l  d i s t r i c t  a s  the  

e d u ca b le  m e n ta l ly  r e t a r d e d  s tu d en ts  b e c a u s e  t h e i r  te a c h in g  

b e h a v io r  w a s  r e c o r d e d  s im u l ta n e o u s ly  w ith  t h e i r  s tu d en ts  

p e r f o r m a n c e .

(3) S am p le  s iz e  w a s  l im i te d  by the  n u m b e r  of s p e c ia l  e d u ca tio n  u n its  

w ith in  the  c h o se n  schoo l d i s t r i c t .  N = 12 ( te a c h e r s )

D e l im i ta t io n :  T o  f u r t h e r  l im i t  the  above  l i s te d  l im i ta t io n ,  th e  u se  

of th e  m u l t ip le  b a s e l in e  d e s ig n  w ith  a  r e p l ic a t io n  g ro u p  and  a 

c o n t ro l  g ro u p  f u r th e r  l im i te d  the  n u m b e r  of t e a c h e r  p a r t ic ip a n ts  

to  t h r e e .  Due to  th i s  d e s ig n ,  the  n u m b e r  of s tuden t p a r t ic ip a n ts



w a s  f u r t h e r  l im i te d  to  n in e .

(4) S u b je c ts  w e r e  e l e m e n ta r y  and ju n io r  h ig h  schoo l s tu d en ts  be tw een  

th e  a g e s  of s e v e n  y e a r s - f o u r  m o n th s  and  fo u r te e n  y e a r s - s e v e n  

m o n th s .  Both in d iv id u a liz in g  in s t r u c t io n  and tap in g  a r i th m e t i c  

s e s s i o n s  w e r e  n e c e s s a r y  in  th i s  s tudy . S ince s e n io r  h ig h  school 

s tu d e n ts  w e r e  n o t  in s t r u c te d  a s  a  g ro u p  due to  w o rk  s c h e d u le s ,  it 

w a s  in c o n v en ien t  to  m e a s u r e  t e a c h e r  b e h a v io r  by ta p in g  a r i t h m e ­

t i c  s e s s i o n s .  T h e r e f o r e ,  th e  s e n io r  h ig h  ed u cab le  m e n ta l ly  

r e t a r d e d  s tu d e n ts  w e re  n o t  inc luded  in  the  s a m p le .

O p e ra t io n a l  D ef in i t io n s  

In o r d e r  to  av o id  any  undue  m is u n d e r s t a n d in g ,  th e  in v e s t ig a to r  

h a s  c h o s e n  to  o p e ra t io n a l ly  d e f in e  the  fo llow ing  t e r m s .

L ow  A c h ie v e r :  A s tu d en t  who i s  a ch ie v in g  tw o to  t h r e e  y e a r s  o r  m o re  

be lo w  th e  g ra d e  le v e l  a t  w h ich  th e  ch ild  w ould  be p laced  b a se d  on 

h is  c h ro n o lo g ic a l  age .

F e e d b a c k :  F e e d b a c k  h a s  b e en  de f ined  in th is  s tudy  a s  know ledge  of 

th e  n u m b e r  of c o r r e c t  a r i t h m e t i c  r e s p o n s e s  on d a i ly  q u iz z e s  a s  

r e c o r d e d  on a  g rap h .

S tab le  B e h a v io r  R a te :  S tab le  b e h a v io r  r a t e  h a s  been defined  in th is  

s tu d y  a s  t h r e e  o r  m o re  s u c c e s s iv e  s e s s i o n s  in w h ich  the  n u m b e r  

of c o r r e c t  a r i th m e t i c  r e s p o n s e s  do no t f lu c tu a te  m o r e  th a n  two 

po in ts  f r o m  th e  m e an  of t h e s e  r e s p o n s e s .



C H A PT E R  II

REVIEW  O F R E L A T E D  LIT E R A T U R E

A c c o u n ta b i l i ty  p r o c e d u r e s  in r e la t io n  to  b e h a v io r  a n a ly s i s  a r e  

th e  m a in  fo cu s  of th i s  c h a p te r .  T he  fo llow ing  to p ic s  a r e  p re s e n te d :  

p e r s o n a l  a c c o u n ta b i l i ty  fo r  t e a c h e r s ;  f o r m a l  e v a lu a t io n  te c h n iq u e s ;  

i n f o r m a l  ev a lu a tio n  te c h n iq u e s ;  an d  a  d e ta i le d  r e v ie w  of th e  l i t e r a t u r e  

r e l e v a n t  to  th e  e f fe c ts  of know ledge  of p e r fo rm a n c e .

P e r s o n a l  A c co u n ta b i l i ty  fo r  T e a c h e r s  

P o r t e r  (1971, pp. 4 2 -5 1 )  d e f in e s  a cc o u n ta b i l i ty  a s  th e  g u a ra n te e  

th a t  a l l  s tu d e n ts ,  w ithout r e s p e c t  to  r a c e ,  in c o m e ,  o r  s o c ia l  c l a s s ,  

w i l l  a c q u i r e  th e  m in im u m  sc h o o l  s k i l l s  n e c e s s a r y  to  ta k e  ad v an ta g e  of 

th e  c h o ic e s  th a t  a c c r u e  upon s u c c e s s f u l  c o m p le t io n  of pub lic  schoo ling . 

L e s s i n g e r  (1971, pp. 7-15) e x p an d s  th e  d e f in i t io n  by inc lud ing  a  r e g u la r  

p ub lic  r e p o r t  by independen t r e v i e w e r s  a long  w i th  d e m o n s t r a t e d  s tuden t 

a c c o m p l i s h m e n t  p ro m ise d  fo r  th e  e x p e n d i tu re  of r e s o u r c e s .  Self  o r  

p e r s o n a l - a c c o u n ta b i l i ty  a s  p r a c t i c e d  by t e a c h e r s  th e n  w ould  c o n s i s t  of 

m e a s u r in g  th e i r  own p e r f o r m a n c e ,  d e m o n s t r a t in g  s tu d en t  a c c o m p l i s h ­

m e n t ,  and  m ak in g  public  r e p o r t s  of th e s e  d a ta .

11
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B ain , (1972) im m e d ia te  p a s t  p r e s id e n t  of th e  N a tio n a l  E d u ca tio n  

A s s o c ia t io n ,  s a id  th a t  s e l f - g o v e r n a n c e  m u s t  p re c e d e  to ta l  a c c o u n ta ­

b i l i ty  to  the  public  by  th e  p ro f e s s io n .  R ed d ick  (1972) w r i t e s  th a t  s e l f -  

a c c o u n ta b i l i ty ,  by  a  d e d ic a te d  and c o n s c ie n t io u s  p ro f e s s io n a l ,  is  the  

m o s t  v a lu a b le  type  of a cc o u n ta b i l i ty  f o r  w h ich  th e  public  co u ld  e v e r  

hope.

W hat a r e  so m e  s te p s  th e n  w h ich  t e a c h e r s  should  ta k e  to  a s s u r e  

p e r s o n a l  a c c o u n ta b i l i ty ?  T he  t e a c h e r  m a y  u s e  tw o k inds of s tuden t 

ev a lu a t io n  te c h n iq u e s .  T h e s e  a r e  g e n e r a l ly  r e f e r r e d  to  a s  " fo rm a l"  

and  " in f o r m a l"  e v a lu a t io n  te c h n iq u e s .  The t h r e e  b a s ic  d i f f e r e n c e s  in 

th e s e  te c h n iq u e s  a r e ;  (1 ) th e  m a n n e r  in  w h ich  th e  two a r e  c o n s t r u c te d ,

(2) th e  m e an in g  of r e  s u i t s ,  o b ta in ed  f r o m  e ac h ,  an d  (3) th e  u s e s  fo r  

w h ich  th e  r e s u l t s  a r e  a p p r o p r ia t e  (S tephens , 1974).

F o r m a l  E v a lu a t io n  T ech n iq u es

F o r  th e  m o s t  p a r t ,  f o r m a l  e v a lu a t io n  p r o c e d u r e s  h a v e  been  u s e d  

to  m e a s u r e  pup il  a c h ie v e m e n t .  F o r m a l  p r o c e d u r e s  in c lu d e  such  

m e a s u r e s  a s  n o r m e d  ( s ta n d a rd iz e d )  t e s t s  and  in v e n to r ie s ,  s ix  w eek s ' 

g r a d e s  (A, B, C, D, F )  and  f in a l  e x a m in a t io n s .  T h e s e  t e s t s  c o m p a re  the  

s tu d e n t 's  p e r f o r m a n c e s  w i th  o th e r  s tu d e n ts  and  a s s u m e  th a t  pupil 

a c h ie v e m e n t  is  n o r m a l ly  d i s t r ib u te d .  N o rm e d  t e s t s  a r e  u s e fu l  fo r 

c u r r i c u lu m  d e v e lo p m e n t ,  f o r  co u n se l in g  s tu d e n ts  on fu tu re  p lanning, 

and  fo r  e v a lu a t in g  g ro u p s  of s tu d e n ts .  G roup t e s t s  e v a lu a t in g  group
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in s t r u c t io n a l  p r a c t i c e s ,  ( i . e . ,  e v e ry o n e  r e c e iv in g  th e  s a m e  i n s t r u c ­

t io n  in  the  s a m e  a m o u n t of t im e )  r e v e a l  d i f f e r e n c e s  b e tw een  pup ils  and 

r a n k  th e m  f r o m  h igh  to  low . Only a  p ro p o r t io n a te  n u m b e r  r e a c h  a  

m a s t e r y  le v e l .

G rade  s c o r e s ,  co m m o n ly  o b ta in e d  f r o m  s ta n d a r d iz e d  a c h i e v e ­

m e n t  t e s t s ,  a r e  u s e fu l  w hen  c o m p a r in g  a  s tu d e n t 's  p o s i t io n  to  a  r e f e r ­

e n ce  g ro u p , but a r e  too  g e n e r a l  and , c o n se q u e n t ly ,  h av e  l im i te d  

in s t r u c t io n a l  v a lu e  fo r  t e a c h e r s  (S tephens , 1970, p. 64). R e la t io n s h ip s  

h av e  b een  o b s e r v e d  b e tw ee n  a  p u p i l 's  s c o r e  on a  n o r m e d  t e s t  and  h is  

c l a s s r o o m  p e r f o r m a n c e .  H o w e v e r ,  n o r m e d  e v a lu a t io n  is  a t  b e s t  

in d i r e c t ly  r e l a t e d  to  th e  p u p i l 's  d a i ly  a s s ig n m e n t .  W hen m e a s u r e m e n t  

is  no t d i r e c t ly  r e l a t e d  to  in s t r u c t io n ,  im p r o v e m e n t  in a  p u p i l 's  d a y - to -  

d ay  p e r f o r m a n c e  cou ld  go u n d e te c te d .  U n le s s  a c a d e m ic  and  s o c ia l  

b e h a v io r s  a r e  e x p l ic i t ly  d e f in ed  an d  m e a s u r e d ,  no one w i l l  know 

w h e th e r  o r  n o t th a t  s k i l l  h a s  b e en  m a s t e r e d ,  o r  w ith  w h a t  s u c c e s s  

(L ov itt ,  Schaff an d  S a y re ,  1972, pp. 416-432) .

The m o s t  f ru i t fu l  u s e  of e v a lu a t io n  in fo rm a t io n  is  n o t  only to  

d e te r m in e  s tu d e n t s '  a c h ie v e m e n t ,  but to  in d ic a te  in s t r u c t io n a l  ch an g es  

th a t  m ig h t  be w a r r a n t e d .  It is  e s s e n t i a l  to  g a th e r  in s t r u c t io n a l ly  r e l e ­

v an t  in fo rm a t io n  by c o m p a r in g  s tu d en t  p e r f o r m a n c e  w ith  p re v io u s ly  

d e f in e d  in s t r u c t io n a l  o b je c t iv e s .  T h is  is  a c c o m p l is h e d  by us in g  

in fo r m a l  e v a lu a t io n  te c h n iq u e s .
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In fo rm a l  E v a lu a t io n  T e ch n iq u es  

A s s ta t e d  e a r l i e r ,  g r e a t e r  e m p h a s i s  is  g e n e r a l ly  p laced  on the  

u s e  of f o r m a l  e v a lu a t io n .  But in fo r m a l  e v a lu a t io n  of in s t r u c t io n a l  

o b je c t iv e s ,  th a t  i s  (1 ) c r i t e r i o n - r e f e r e n c e d  m e a s u r e s ,  (2 ) o b s e r v a ­

t io n a l  r e c o r d in g s ,  a n d  (3) d i r e c t  m e a s u r e m e n t  of p e rm a n e n t  p ro d u c ts ,  

sh o u ld  a ls o  be in c lu d e d  in s o fa r  a s  it  c a n  be r e a d i ly  a p p l ie d  by the  

c l a s s r o o m  te a c h e r .

S tudent p r o g r e s s  shou ld  be s y s te m a t i c a l l y  and f r e q u e n t ly  e v a lu ­

a te d  w ith  c r i t e r i o n - r e f e r e n c e d  m e a s u r e s .  T he  c r i t e r i o n - r e f e r e n c e d  

m e a s u r e  is  a  f ix ed  s t a n d a r d  w h ich  a l lo w s  the  t e a c h e r  to  c o m p a r e  the  

in d iv id u a l 's  p e r f o r m a n c e  to  a  p r e - d e t e r m i n e d  c r i t e r i o n  r a t h e r  th a n  to  

o th e r  s tu d e n ts '  p e r f o r m a n c e .  A s a g e n e r a l  r u l e ,  any  co n ten t  th a t  h a s  

id e n t i f ia b le  s k i l l s  and  c o n c e p ts  th a t  can  be t r a n s l a t e d  in to  r e s p o n s e s  is 

d i r e c t l y  a s s e s s a b l e  by u s in g  c r i t e r i o n  m e a s u r e s .  T h e s e  m e a s u r e s  

r e p r e s e n t  an  in s t r u c t io n a l  to o l  th a t  shou ld  be p a r t  of th e  te a c h in g  

p r o c e s s .  Its u s e  f a c i l i t a t e s  in d iv id u a l iz e d  in s t r u c t io n  and  e n a b le s  

te a c h in g  to  b eco m e  m o r e  a c c o u n ta b le  (S tephens , 1974).

B eh a v io r  o b s e r v a t io n  is  im p o r ta n t  to  th e  to ta l  e v a lu a t io n  p r o c e s s .  

W hen a  h u m an  o b s e r v e r  lo o k s  a t  b e h a v io r  and  m a k e s  a  r e c o r d  of what 

h e  s e e s  a s  it o c c u r s ,  he  is  engag ing  in  o b s e r v a t io n a l  r e c o r d in g .  T h e r e  

a r e  s e v e r a l  ty p e s  of o b s e r v a t io n a l  r e c o r d in g  (Hall, 1971, pp. 1 -3): (1) 

c on tinuous  r e c o r d i n g - - s o m e t i m e s  c a l le d  an a n e c d o ta l  r e c o r d ;  (2 ) even t 

r e c o r d i n g - - a  f r e q u e n c y  count of ev en ts  a s  th ey  o c c u r ;  (3) d u ra t io n
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r e c o r d i n g - - r e c o r d i n g  th e  e la p s e d  t im e  of a  sp e c i f ic  b e h a v io r ;  (4) i n t e r ­

v a l  r e c o r d i n g - - r e c o r d i n g  th e  o c c u r r e n c e  of b e h a v io r  d u r in g  a  n u m b e r  

of eq u a l  t im e  p e r io d s ;  and  (5) t im e  s a m p l in g - - r e c o r d in g  b e h a v io r  only  

a t  th e  end of e a c h  sp e c i f ie d  t im e  in te rv a l .  B row n  (1972, p. 388) s t ip u ­

l a t e s  th a t  b e h a v io r  o b s e r v a t io n s ,  a s  a  p o r t io n  of in fo r m a l  e v a lu a t io n  

te c h n iq u e s ,  can  an d  shou ld  be u s e d  c o n t in u o u s ly  if  th e  in s t r u c t io n a l  

p r o c e s s  is  to  be ju d g ed  a s  s u c c e s s fu l .

The t h i r d  in fo r m a l  e v a lu a t io n  te ch n iq u e  is  th e  d i r e c t  m e a s u r e ­

m e n t  of p e r m a n e n t  p ro d u c ts .  E x a m p le s  of p e rm a n e n t  p ro d u c ts  inc lude  

w r i t t e n  a r i t h m e t i c  co m p u ta t io n ,  w r i t t e n  sp e l l in g  w o r d s ,  w r i t t e n  a lp h a ­

b e t  l e t t e r s ,  c o lo r in g s ,  bu ild ing  p u z z le s ,  s t r in g in g  b e a d s ,  and  s tack in g  

b lo c k s .  T h e s e  p ro d u c ts  a r e  ta n g ib le  and  can  be m e a s u r e d  su b se q u e n t  

to  th e  s tu d e n t 's  b e h a v io r  (C ooper , 1974). T h is  p r o c e d u r e  is  c o n c r e te  

an d  d i r e c t  and  i s  one w ay  f o r  t e a c h e r s ,  p a r e n t s ,  and  c h i ld re n  to  

m e a s u r e  s tu d en t  p e r f o r m a n c e  (B row n, 1972, p. 392). A p e rm a n e n t  

p ro d u c t  can  be o b s e r v e d  and  coun ted  and len d s  i t s e l f  v e r y  w e l l  to  

r e p e a te d  m e a s u r e s  of b e h a v io r  o v e r  t im e .

M ost t e a c h e r s  have  s k i l l s  in m e a s u r in g  p e rm a n e n t  p ro d u c ts .

T h e  r e c o rd in g  and  g rap h in g  of p e rm a n e n t  p ro d u c ts  m a y  be a  p r e c i s e  

an d  o b s e r v a b le  te c h n iq u e  fo r  e v a lu a t in g  the  e f fe c t iv e n e s s  of th e  t e a c h ­

in g - l e a r n in g  p r o c e s s .

In fo rm a l  e v a lu a t io n  p r o c e s s e s ,  a s  c o m p a r e d  to  s ta n d a rd iz e d  

t e s t s ,  a r e  un ique  in a  n u m b e r  of w a y s :  (1 ) t e a c h e r  in v o lv em en t  in



ju d g m e n t  is  the  e s s e n c e  of such  a  p ro c e d u re ;  (2 ) im m e d ia te  feed b ack  

e n a b le s  the  t e a c h e r  to  m a k e  any n e c e s s a r y  in s t r u c t io n a l  a d ju s tm e n ts  

sh o u ld  r e s u l t s  in d ic a te  a n e e d  f o r  su ch  ac t io n ;  (3) th is  ty p e  of e v a lu ­

a t io n  is  t im e ly  a s  i t  fo c u s e s  on th e  b eh av io r  a s  i t  o c c u r s ;  (4) su ch  

p r o c e d u r e s  a r e  ty p ic a l ly  s im p le  and  b r ie f ;  (5) th e  n a tu r e  of the  sch em e  

i t s e l f  f i t s  in to  the  n e w e r  co n cep t  of p r e s c r i p t iv e  te a c h in g  w h e re b y  m o re  

e f fo r t  is  m a d e  to  t a k e  the  s ty le  of the  l e a r n e r  in to  c o n s id e r a t io n  a s  w e ll  

a s  h i s  p r e s e n t  le v e l  of fun c tio n in g ;  (6 ) i t  p ro v id e s  a  lo n g itu d in a l  r e c o r d  

of pup il p r o g r e s s  in  a  b r o a d e r  r a n g e  of s i tu a t io n s  than  th e  m o r e  f o r m a l  

a s s e s s m e n t  te c h n iq u e s  do; and  (7) su ch  a  s c h e m e  p ro v id e s  a  c h e c k  on 

th e  u s e  of th e  a p p l ic a t io n  of s k i l l s  and  in fo rm a t io n ,  l e a r n e d  w ith in  the 

s p e c i f ic  con fines  of a  g iven  l e s s o n ,  to  o th e r  s i tu a t io n s  (B row n, 1972, 

p. 389).

M e a s u r e m e n t  r e q u i r e s  e x t r a  t im e  and  e f fo r t ,  but th i s  c o s t  is 

q u ite  m in im a l  in c o m p a r i s o n  to  th e  b en e f i ts  th a t  a r e  d e r iv e d  by 

c h i ld r e n  as  a  fu n c tio n  of app ly ing  ev a lu a tio n  d a ta  to c l a s s r o o m  i n s t r u c ­

t io n a l  p r o c e d u r e s  (H all, 1972, p. 403). A v e ry  s y s t e m a t i c  and c o m p r e ­

h e n s iv e  r e c o r d  of pupil p r o g r e s s  is  a c c o m p lis h e d  by em p lo y in g  any  o r  

s e v e r a l  of t h e s e  te c h n iq u e s ,  i . e .  c r i t e r i o n - r e f e r e n c e d  m e a s u r e s ,  

o b s e r v a t io n a l  r e c o r d in g ,  and  m e a s u r e m e n t  of p e rm a n e n t  p ro d u c ts .

G e n e ra l ly ,  th i s  d i s c u s s io n  of ev a lu a tio n  p r o c e d u r e s  has  been  

c o n c e rn e d  w ith  m e a s u r in g  a c a d e m ic  r e s p o n s e s .  Yet, sch o o ls  should  

a l s o  be c o n c e rn e d  w ith ,  and  h e ld  acc o u n ta b le  fo r ,  s o c ia l  and  em o tio n a l



g ro w th .  B eh a v io r  a n a ly s i s  is  c o n c e rn e d  w ith  b e h a v io r  w h e th e r  it  is  

a c a d e m ic ,  s o c ia l ,  o r  e m o t io n a l .  In fa c t ,  th e  f i r s t  b e h a v io ra l  a n a ly s i s  

in  e d u ca t io n  c o n c e n t r a te d  upon d ev ian t  s o c ia l  b e h a v io r s  su ch  as  e x c e s ­

s iv e  c ry in g  (W il l ia m s ,  1959), a b n o rm a l  g r o s s  m o to r  p lay  b e h a v io r s  

( P a t t e r s o n  and B ro d s k y ,  1966), and  s im p le  i s o la te  b e h a v io r s  (Bijou, 

1966; A llen ,  H a r t ,  B u e l l ,  H a r r i s  and  W olf, 1964). T h e s e  e a r ly  

e m p h a s e s  led  so m e  o b s e r v e r s  of th e  f ie ld  to  a s s u m e  th a t  the  p ro d u c ts  

of b e h a v io r  a n a ly s i s  w e r e  only a p p r o p r ia t e  fo r  young c h i ld re n  o r  p e r ­

s o n s  w ith  g r o s s l y  d e v ia n t  b e h a v io r .  H o w ev e r ,  t h e r e  a r e  c le a r  t r e n d s  

to  w o rk  w ith  n o r m a l  and  o ld e r  s tu d en ts  an d  e m p h a s e s  on p ro d u c t iv e  

b e h a v io r s  su ch  a s  a p p r o p r i a t e  s o c ia l  in te r a c t io n s  (C la rk ,  1972) and  

c r e a t i v e  (Goetz an d  B a e r ,  1971; Goetz and  S a lm o n so n , 1972) and 

in te l l e c tu a l  r e s p o n s e s  (Knight, H a s a z i  and  M cN eil ,  1971; H am b lin ,  

H a th aw ay  and W o d a r sk i ,  1971). C e r ta in ly  th e  f ie ld  a p p e a r s  to be 

p e r f e c t ly  open and  th e  r e s e a r c h  m e th o d s  and  s t r a t e g i e s  su f f ic ie n t ly  

f le x ib le  to  a c c o m m o d a te  w o rk  w ith  any b e h a v io r  w hich  is  im p o r ta n t  in 

e d u c a t io n .  The only  r e q u i r e m e n t  is  th a t  b e h a v io r  be d e f in ed  s p e c i f i ­

c a l ly  enough to  a l lo w  f o r  r e l i a b le  m e a s u r e m e n t  (Ram p and H opk ins , 

1972, p .x i ) .

It is  s u g g e s te d  th a t  t e a c h e r s  in i t ia te  t h e i r  e v a lu a tio n  p ro c e d u re s  

w i th  an  a c a d e m ic  a r e a  b e c a u se  th e i r  p re v io u s  e x p e r ie n c e s  m a y  m ak e  

i t  th e  m o s t  c o m fo r ta b le  s ta r t in g  point. M ost t e a c h e r s  a r e  a cq u a in te d  

w i th  giving and  s c o r in g  t e s t s ,  ev a lu a tin g  s p e c ia l  r e p o r t s  and  p r o je c t s ,
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and  p re p a r in g  r e p o r t  c a r d s  f o r  p a r e n t s .  If c l a s s r o o m  b e h a v io r  is so 

d i s r u p t iv e  th a t  it is  u s e le s s  to  a t t e m p t  to  t e a c h  a c a d e m ic s  u n t i l  so m e  

b e h a v io r  c o n t ro l  h a s  been  e s ta b l i s h e d ,  the  t e a c h e r  sh o u ld  in i t ia te  

e v a lu a t io n  p r o c e d u r e s  in the  s o c ia l  s k i l l s  a r e a .  The b a s ic  a s s u m p ­

tio n s  fo r  su g g e s t in g  th a t  t e a c h e r s  fo cu s  on a c a d e m ic  e v a lu a t io n  a r e :

(1 ) the  t e a c h e r  h a s  su ff ic ien t  c o n t ro l  of s tu d en t  so c ia l  b e h a v io r  and

(2 ) the  m a jo r  c l a s s r o o m  c o n c e rn s  a r e  in s t ru c t io n a l .

Two b a s ic  p r o c e d u r e s  hav e  b een  d e v e lo p ed  to  a id  the  c l a s s r o o m  

t e a c h e r  in s c ie n t i f i c a l ly  eva lu a t in g  th e  e f fe c ts  of h is  o r  h e r  c l a s s r o o m  

p r o c e d u r e s .  T h e s e  d e s ig n s  a r e  c a l le d  " r e v e r s a l "  and  " m u l t ip le  b a s e ­

line"  s c ie n t i f ic  v e r i f ic a t io n  p r o c e d u r e s  (B a e r ,  Wolf and  R is l e y ,  1968). 

T h e s e  d e s ig n s  a r e  in c o n t r a s t  to  the  e x p e r im e n t a l - g r o u p / c o n t r o l - g r o u p  

d e s ig n  w h ich  is  in a p p ro p r ia te  fo r  s tu dy ing  in d iv id u a l  b e h a v io r s  b e c a u se  

it in v o lv es  s u p e r im p o s in g  a  s e t  of popu la tion  c h a r a c t e r i s t i c s  on an 

in d iv id u a l  ch ild . The r e v e r s a l  and m u l t ip le  b a se l in e  d e s ig n s  p rov ide  

u se fu l  and  sound w ays  to  d e m o n s t r a t e  c a u s a l  r e l a t io n s h ip s ,  and  can be 

ap p lied  to  s in g le  su b jec ts  o r  to  s in g le  g ro u p s  (Hall, 1971, p. 22).

H all (1972, p. 403) w r i te s  th a t  e m p h a s i s  in r e s e a r c h  is sh if t in g  f ro m  

in v e s t ig a t io n  of g e n e r a l  q u e s t io n s  to  in v e s t ig a t io n  of s p e c i f ic  p r o c e ­

d u r e s  and  th e i r  e f fe c ts  on c l a s s r o o m  g ro u p s  and  in d iv id u a l  c h i ld re n .  

The new  e m p h a s i s  c e n te r s  a ro u n d  o b s e rv in g  and r e c o r d in g  b e h av io r ,  

w hich  w e r e  p re v io u s ly  d i s c u s s e d .
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The r e v e r s a l  d es ig n  e m p lo y s  f ive  s te p s :  (1) B a s e l in e ^ - -S c ie n t i f ­

i c a l ly  d e f in e  and r e c o r d  th e  o p e ra n t  (ex is t in g )  lev e l  of the b e h a v io r  

p r i o r  to th e  in s t i tu t io n  of te a c h in g  co n d it io n s ;  (2) C o n d it io n ^ - - Begin 

te a c h in g  p r o c e d u r e s  w hile  con tinu ing  to r e c o r d  the  s t r e n g th  of the  

b e h a v io r ;  (3) B a s e l in e 2 - - W ith d r a w  teach in g  p r o c e d u r e s  ( r e tu r n  to  

B a se l in e ^  co n d i t io n s )  and co n tinue  to  m e a s u r e  th e  b e h a v io r ;  (4) C o n d i­

t i o ^ - - R e i n s t a t e  th e  te ac h in g  p r o c e d u r e s  ( r e tu r n  to  C ondition^); (5)

P o s t  C h e c k - - P e r io d ic a l l y  m e a s u r e  th e  b e h a v io r  beyond  the  f o r m a l  end 

of in s t r u c t io n  to  s e e  if b e h av io r  le v e l s  a r e  be ing  m a in ta in e d .

Two s te p s  a r e  em ployed  in the  m u l t ip le  b a se l in e  d e s ig n :  (1)

B a s e l in e - - C o n c u r r e n t ly  r e c o r d  s e v e r a l  b e h a v io r s  of one s tu d en t  o r  

g ro u p ,  r e c o r d  the  s a m e  b e h a v io r  of s e v e r a l  s tu d e n ts  o r  g ro u p s ,  o r  

r e c o r d  th e  sam e  b e h av io r  of an  in d iv id u a l  o r  g ro u p  u n d e r  v a r io u s  

s t im u lu s  c o n d it io n s ;  (2) C o n d i t io n s - - (a) begin  te a c h in g  co n d it io n s  w ith  

one  b e h a v io r  u n ti l  a  change in  th a t  b eh av io r  is  o b s e r v e d ,  (b) beg in  the  

s a m e  p r o c e d u r e s  w ith  the sec o n d  b e h a v io r ,  (c) s u c c e s s iv e ly  beg in  

te a c h in g  p r o c e d u r e s  w ith th e  th i r d  b e h av io r ,  e tc .  (H all, 1971, pp. 23 - 

24). Both the  r e v e r s a l  and m u l t ip le  b a se l in e  d e s ig n s  a llow  t e a c h e r s  to 

m a k e  p ro b a b i l i ty  s t a t e m e n t s  tha t  t h e i r  in s t r u c t io n a l  p r o c e d u r e s  a r e  

r e s p o n s ib l e  fo r ch an g e s  in s tu d en t  b e h av io r .

The s e l f - a c c o u n ta b i l i ty  of t e a c h e r s  is both d e s i r a b l e  an d  p o s s ib le .  

N ew  te c h n iq u e s  in in d iv id u a liz in g  in s t r u c t io n ,  in o b s e rv in g  an d  r e c o r d ­

ing b e h a v io r ,  and in  r e s e a r c h  d e s ig n s  m ake  it p o s s ib le  fo r  e ac h
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t e a c h e r  to  s y s te m a t i c a l l y  i n s t r u c t ,  and s c ie n t i f i c a l ly  d e te r m in e  w hich  

p r o g r a m s  and  p r o c e d u r e s  h e lp  c h i ld re n  and  w h ich  a r e  in e ffe c t iv e .  

S e l f - a c c o u n ta b i l i ty ,  th en , is  the  t e a c h e r ' s  c r i t i c a l  a n a ly s i s  of the  

e f f e c t iv e n e s s  of the  le a r n in g  p r o c e s s .

The E f fe c ts  of K now ledge of P e r f o r m a n c e  

R e c o rd in g  and g rap h in g  b e h av io r  is  b a s ic  to  s e l f -a c c o u n ta b i l i ty .  

By g ra p h in g  d a ta ,  the  t e a c h e r  c r e a t e s  a  v i s u a l  r e p r e s e n t a t i o n  of 

b e h a v io r  w h ich  is  e a s i ly  in t e r p r e t e d  by s tu d e n ts  and  p a r e n t s .  Not only 

is  th is  an  e f fec t iv e  ev a lu a tio n  te c h n iq u e ,  but know ledge of p e r fo rm a n c e  

h a s  s o m e  in te r e s t in g  e f fe c ts  on the  s u b je c ts  invo lved .

T he  p h r a s e  "know ledge  of p e r f o r m a n c e "  o r  "know ledge  of 

r e s u l t s "  a t  f i r s t  g lan ce  s e e m s  s e l f - e x p la n a to r y  and s p e c if ic .  H o w ev e r ,  

i t  r e f e r s  to  a  g r e a t  v a r i e ty  of e n v i ro n m e n ta l  c h an g es  o r  s t im u lu s  p r e s ­

e n ta t io n s  ran g in g  f r o m  in d ica t in g  to  the  l e a r n e r  th a t  he is  c o r r e c t  to  

p ro v id in g  e la b o r a te ,  in fo r m a t iv e ,  c o r r e c t i v e  m a t e r i a l s  w hen  he  has  

m a d e  a  m is ta k e .  " N o n v e rb a l"  feed b ack  c o n se q u e n c e s  a r e  a s  v a r ie d .

A s tu d en t  m ig h t  d i s c o v e r  how w e l l  he h a s  a s s e m b le d  a  p iece  of a p p a ­

r a tu s  by plugging it in and  t ry in g  it out; he  m ig h t  t e s t  a  fo rm u la  he has  

in v en ted  by going into th e  la b o ra to ry  and  b lend ing  the  in g re d ie n ts ;  he 

m ig h t  o b s e r v e  a  c o m p u te r  s im u la t io n  of h is  p a t ie n t 's  v i ta l  s igns  

b e fo re ,  d u r in g ,  and a f t e r  the  t r e a tm e n t  he h a s  p ro p o se d ;  he m ig h t  

w a tc h  a m o d e l  of th e  b r id g e  he h a s  d e s ig n e d  d is p la y e d  on a  ca thode  ra y
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tu b e  and  u n d e rg o in g  s t r e s s  f r o m  t r a f f i c  and w in d s .  In fa c t ,  any 

c o n se q u e n c e  d i s c r im in a b le  to  the  l e a r n e r  and  r e g u la r ly  r e l a t e d  to  h is  

p re v io u s  p e r f o r m a n c e  can  be d e s ig n a te d  a s  know ledge of r e s u l t s  (Geis 

and C h ap m an , 1973). T h is  ' f e e d b a c k '  is  a  m e th o d  of c o n tro l l in g  the 

output of a  s y s te m  by r e in s e r t i n g  in to  it the  r e s u l t s  of p a s t  p e r f o r m ­

a n ce  (W ein er ,  1950).

It is  s o m e t im e s  s a id  th a t  be ing  c o r r e c t ,  i. e . , "know ing you a r e  

r ig h t ,  " i s  r e in f o r c in g  in  i t s e l f  and n e e d  not be linked to  o th e r  r e i n ­

f o r c e r s .  Th is  c la im  fo r  an  a u to n o m o u s  s ta tu s  of know ledge of r e s u l t s  

i s  p a r t i c u l a r l y  co m m o n  am ong  s o m e  e d u c a to r s .  T hey  a r e  c o n c e rn e d  

th a t  th e  u s e r  of o th e r  r e i n f o r c e r s ,  e i th e r  in s te a d  of o r  in ad d it io n  to  

know ledge  of r e s u l t s ,  no t only w e a k e n s  the  e f fe c t  of " th e  joy  of l e a r n ­

ing fo r  i t s  own sak e ,  " but a l s o  s m a c k s  of im m o r a l i ty  and  b r ib e r y .  The 

p u rp o s e  of th is  s tu d y  is  no t to  d i s c e r n  w hat p a r t i c u l a r  type of r e i n ­

f o r c e r  know ledge of r e s u l t s  m ay  be, but to  d i s c lo s e  ev id en c e  th a t  

know ledge  of r e s u l t s  m a y  o r  m ay  no t func tion  a s  a r e i n f o r c e r .

M o st  s tu d ie s  a r e  no t d i r e c t ly  a im e d  a t  in v e s t ig a t in g  w h e th e r  o r  

no t know ledge of r e s u l t s  is  r e in f o r c in g .  The q u e s t io n  u s u a l ly  being 

a t ta c k e d  is  a  b r o a d e r  one: D oes feed b ack  in so m e  w ay  a ffec t  p e r f o r m ­

an ce  d u r in g  and a f t e r  th a t  p e r f o r m a n c e  (Geis and C h apm an , 1973)?

E f fe c t s  of F e e d b a c k  on P e r f o r m a n c e

T h e r e  is e v id en ce  th a t  u n d e r  s o m e  c i r c u m s t a n c e s  feed b ack
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a f fe c t s  p e r f o r m a n c e .

H u n d a l (1969) d e s c r ib e d  a  s tudy  d e s ig n e d  to  a s s e s s  the  m o t iv a ­

t io n a l  e f fe c ts  of know ledge of p e r fo rm a n c e  in a  r e p e t i t iv e  in d u s t r ia l  

t a s k .  E ig h te e n  m a le  w o r k e r s  w e r e  d iv id ed  ra n d o m ly  in to  th r e e  g ro u p s .  

G roup  A r e c e iv e d  no  in fo rm a t io n  abou t t h e i r  output, G roup  B w e r e  

g iven  a  ro u g h  e s t im a te  of t h e i r  ou tpu t, and  G roup  C w e r e  g iven  a c c u ­

r a t e  in fo rm a t io n  abou t t h e i r  output and  cou ld  ch eck  it  f u r t h e r  by r e f e r ­

r in g  to  a  f ig u re  th a t  w as  p la ce d  b e fo re  th e m . H undal found ev id en ce  of 

s ig n if ic a n t  in c r e a s e d  ou tput w ith  i n c r e a s e  in d e g re e  of know ledge of 

p e r f o r m a n c e .

In an  in v e s t ig a t io n  of th e  r e la t io n s h ip  be tw een  t e s t  an x ie ty  and 

feed b ack  in p r o g r a m m e d  in s t ru c t io n ,  C am p eau  (1968) found th a t  f e e d ­

back  w as  a  s ig n if ic a n t  v a r i a b le  in the  p e r fo rm a n c e  of f i f th -g ra d e  schoo l 

g i r l s  on a  p r o g r a m m e d  in s t r u c t io n  le s s o n  on e a r th - s u n  r e la t io n s h ip s .  

P o s t - i n s t r u c t i o n a l  t e s t  s c o r e s  w e re  h ig h e r  fo r  th o s e  h ig h -a n x ie ty  

f e m a le s  who had  feed b ac k  d u r in g  le a rn in g .  L o w -an x ie ty  fe m a le  

s tu d e n ts  who had  no fe e d b a c k  had  h ig h e r  p o s t - t e s t  s c o r e s  than  h ig h -  

an x ie ty  f e m a le s  who had  no feed b ack . M ale  s tu d en ts  show ed no s i m i ­

l a r  r e g u la r i ty .

In two s tu d ie s  by A n d e rs o n ,  K ulhavy and A n d re  (1970), 356 

s u b je c ts  in two e x p e r im e n t s  c o m p le ted  a p r o g r a m m e d  le s s o n  on the 

d ia g n o s i s  of m y o c a r d ia l  in fa rc t io n .  The e x p e r im e n t s  w e re  conducted  

u s in g  a c o m p u te r - b a s e d  in s t r u c t io n a l  s y s te m  w hich  in s u r e d  th a t ,  un like
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m a n y  p re v io u s  s tu d ie s ,  the  su b je c t  re s p o n d e d  b e fo re  he r e c e iv e d  know ­

le d g e  of the  c o r r e c t  r e s p o n s e .  The su b je c t  who r e c e iv e d  know ledge of 

c o r r e c t  r e s p o n s e  a f t e r  th e y  r e s p o n d e d  l e a r n e d  s ig n if ic a n t ly  m o r e  than  

s u b je c ts  who r e c e iv e d  no know ledge of c o r r e c t  r e s p o n s e  o r  w ho could 

peek  a t  th e  c o r r e c t  r e s p o n s e  b e fo re  they  re sp o n d e d .

U sing  m a t e r i a l s  th a t  m ig h t  be c o n s id e re d  " p r o g r a m m e d ,  " 

W it t ro c k  and T w e lk e r  (1964) found an  in te r e s t in g  r e l a t io n s h ip  be tw een  

know ledge  of r e s u l t s  and  r u l e s .  W hile r u le s  a lone  p ro v e d  m o s t  e f f e c ­

t iv e  in  te ac h in g  s u b je c t s  to  d eco d e  c ip h e r e d  s e n te n c e s ,  know ledge of 

r e s u l t s  w as  e s p e c ia l ly  u se fu l  w hen  r u le s  w e r e  not su p p l ie d .  It d id  not 

add  to  te ac h in g  e f f e c t iv e n e s s  w hen  su p p lie d  in co n junc tion  w ith  r u l e s ,  

s u p p o r t in g  the  a u th o r s '  co n ten t io n  th a t  know ledge of r e s u l t s  e n h an c e s  

le a r n in g  r e te n t io n  and  t r a n s f e r  w hen in fo rm a t io n  c o n ta in ed  is  no t 

g r e a t ly  re d u n d a n t .

M ad sen ,  B e c k e r  and  T h o m as  (1968) v a r ie d  s y s t e m a t i c a l l y  the  

b e h a v io r  of two e le m e n ta r y  sch o o l t e a c h e r s .  The s tu d y  w a s  d e s ig n e d  

to  d e te r m in e  the  e f fe c ts  on c l a s s r o o m  b eh av io r  of r u l e s ,  ig n o rin g  

in a p p r o p r ia te  b e h a v io r s ,  and  showing a p p ro v a l  fo r  a p p r o p r i a t e  

b e h a v io r s .  Fo llow ing  b a se l in e  r e c o r d in g s ,  the  r u l e s  and  the  feed b ack  

co n d it io n s  w e re  in t ro d u c e d  one a t  a  t im e .  The m a in  c o n c lu s io n s  w e re  

th a t :  (a) r u le s  a lo n e  e x e r t e d  l i t t l e  e ffec t  on c l a s s r o o m  b e h a v io r ,  (b) 

ig n o r in g  in a p p r o p r ia te  b e h av io r  and  show ing a p p ro v a l  fo r  a p p r o p r ia te  

b e h a v io r  (in co m b in a tio n )  w e r e  v e ry  e ffec t iv e  in a ch ie v in g  b e t te r
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c l a s s r o o m  b e h a v io r ,  and (c) show ing a p p ro v a l  fo r  a p p r o p r i a t e  b e h a v io r s  

i s  p ro b a b ly  the  key  to  e f fec t iv e  c l a s s r o o m  m a n a g e m e n t .

C o s s a i r t ,  H a l l ,  and  H opkins  (1973) s tu d ied  the  e f fe c t s  of e x p e r i ­

m e n t e r ' s  in s t r u c t io n s ,  fe e d b a c k ,  and  p r a i s e  on t e a c h e r  p r a i s e  and  

s tu d en t  a tten d in g  b e h a v io r .  F e e d b a c k  in c r e a s e d  t e a c h e r  p r a i s e  fo r  

t e a c h e r  B and fe e d b ac k  p lus  s o c ia l  p r a i s e  s ig n if ic a n t ly  in c r e a s e d  

t e a c h e r  p r a i s e  f o r  both  t e a c h e r s  A and B. T e a c h e r  C r e c e iv e d  a 

p ack ag e  cond ition , th a t  i s ,  e x p e r im e n t e r  in s t ru c t io n ,  fe e d b a c k ,  and 

s o c ia l  p r a i s e .  T h is  t e a c h e r ' s  p r a i s e  a l so  i n c r e a s e d  s ig n if ic a n t ly .

T h is  s tudy  f e a tu r e d  an  e x a m in a t io n  of the  c o m p le te  ch a in  of b e h a v io r s  

f r o m  e x p e r im e n t e r  th ro u g h  t e a c h e r  th ro u g h  s tu d en t .  S tuden t a t ten d in g  

b e h a v io r  i n c r e a s e d  a s  t e a c h e r  p r a i s e  in c r e a s e d .

J a m e s  (1972) in v e s t ig a te d  the  q u es t io n :  D oes p ro v id in g  d i r e c t  

fo r m a l i z e d  feed b ack  to  p a r t i c ip a n ts  a c c e l e r a t e  th e i r  le a r n in g ,  th e re b y  

p ro d u c in g  g r e a t e r  ch an g es  in a t t i tu d e s  and b eh av io r?  She concluded  

th a t  th e  u se  of a  d i r e c t  fo r m a l i z e d  feed b ack  te ch n iq u e  in g ro u p  t r a in in g  

p ro d u c e d  b e h a v io ra l  chan g es  w h ich  can  be o b s e r v e d  by o th e r  g roup  

p a r t i c ip a n ts .

L e i t e r b e r g ,  A g r a s ,  T h o m p so n  and W rig h t  (1968) u s e d  feed b ack  

in tw o b eh av io r  m o d if ica t io n  s in g le - c a s e  r e s e a r c h  s tu d ie s .  A c l a u s ­

t ro p h o b ic  pa tien t  and  a k n ife -p h o b ic  r e c e iv e d  g ra d u a te d  p r a c t i c e  in 

fac in g  th e i r  phobic s t im u l i ;  leng th  of t im e  th e  c la u s t ro p h o b ic  pa tien t 

s ta y e d  in a  s m a l l  d a r k  ro o m  p e r  t r i a l  and  leng th  of t im e  the
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k n ife -p h o b ic  p a tien t  k ep t knife  exp o sed  p e r  t r i a l  w e r e  m e a s u r e d .  In 

both e x p e r im e n t s ,  when fe e d b ac k  of th e s e  t im e  s c o r e s  w a s  w ith d raw n , 

ongoing p r o g r e s s  w as  r e t a r d e d .  R e in s ta te m e n t  of fe e d b ac k  led  to  

re n e w e d  im p ro v e m e n t .  In E x p e r im e n t  2, adding and  re m o v in g  c o n ­

tin g en t  v e r b a l  p r a i s e  a g a in s t  a  co n s tan t  b ack g ro u n d  of p r e c i s e  feed b ack  

did  no t s ig n if ic a n t ly  a l t e r  r a t e  of p r o g r e s s .

U n d e r  c e r t a in  c o n d i t io n s ,  then , v a r io u s  p r e s e n ta t io n s  of k n o w ­

led g e  of r e s u l t s  have  b e en  shown to: (1 ) hav e  m o t iv a t io n a l  e f fe c ts ,  (2 ) 

to  be a s ig n if ic a n t  v a r ia b le  in in c r e a s in g  p o s t - t e s t  p e r fo rm a n c e  w hen  

s u b je c ts  w e r e  an x io u s ,  (3) to  i n c r e a s e  a c h ie v e m e n t  in s o m e  k inds  of 

c o m p u te r - b a s e d  in s t ru c t io n ,  (4) to  be u s e f u l  w hen  r u l e s  a r e  not s u p ­

p lied  and  s o m e t im e s  to  be  m o r e  e ffec t iv e  than  r u l e s ,  (5) to  i n c r e a s e  

a p p r o p r i a t e  b e h a v io r s  in  both  s tu d en ts  and  t e a c h e r s ,  (6 ) to  p ro d u ce  

p o s i t iv e  b e h a v io r  change in g ro u p  th e r a p y  p a r t i c ip a n ts ,  and  (7) to 

d e c r e a s e  phobic b e h a v io r s .

No F e e d b a c k  E f fe c ts  on P e r f o r m a n c e

T h e r e  a r e  a l so  a  n u m b e r  of s tu d ie s  r e la t iv e  to  the  e f fec ts  of 

know ledge of r e s u l t s  w h ich  su g g e s t  tha t feedback  c o n ce rn in g  p e r f o r m ­

an ce  h a s  no e ffec t  on the  s u b je c ts  invo lved .

R ip p le  (1963) c o m p a r e d  te ac h in g  m a t e r i a l  in  a  v a r i e ty  of fo r m s  

inc lud ing  a  s ta n d a rd  p r o g r a m m e d  tex t w ith  and w ithou t " r e in fo rc in g  

feed b ack . " The a u th o r  c o n c lu d ed  (from  a c o m p a r iso n  of c r i t e r i o n  t e s t
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s c o r e s  of the  feed b ac k  and n o - fe e d b a c k  g ro u p s )  th a t  t h e r e  w a s  no 

d i f f e r e n t ia l  le a r n in g  o r  re te n t io n .

An o f t - c i t e d  s tu d y  by F e ld h u s e n  and B i r t  (1962) u se d  a  s h o r t  

p r o g r a m  p r e s e n te d  to  co lleg e  s tu d e n ts .  N ine e x p e r im e n ta l  g ro u p s  of 

t h i r t y  s u b je c ts  e a c h  r e c e iv e d  in s t ru c t io n  w ith  n ine  v a r ia t io n s  of p r o ­

g r a m m e d  m a t e r i a l s  to  t e s t  th e  h y p o th e s is  th a t  t h e r e  w ould be no d i f f e r ­

e n c e s  in le a r n in g  a m o n g  the  g ro u p s .  The to p ic  of th e  p r o g r a m m e d  

m a t e r i a l s  w as  c o n c e rn e d  w ith  te ac h in g  m a c h in e s  an d  p r o g r a m m e d  

le a rn in g .  The a u th o r s  conc luded  th a t  th e  n o n c o n f i rm a t io n  g ro u p s  

(those w ho did  no t r e c e iv e  feed b ack )  d id  no t s ig n if ic a n t ly  d i f f e r  f r o m  

th e  c o n f i rm a t io n  g ro u p .

M o o re  and S m ith  (1964) a l s o  r e p o r te d  no d i f f e r e n c e s  on p o s t - t e s t  

s c o r e s  be tw een  know ledge  of r e s u l t s  and nonknow ledge  of r e s u l t s  

g ro u p s  of co lleg e  s tu d e n ts  who u sed  a v e r s io n  of th e  H o la n d -S k in n e r  

p sych o lo g y  p r o g r a m  (The A n a ly s is  of B e h a v io r , New Y ork , M cG ra w -  

H il l ,  1961). The e x p e r im e n t e r s  t r i e d  a  v a r i e ty  of fe ed b ack  co n d itio n s  

(knowledge of r e s u l t s  a lone , know ledge of r e s u l t s  p lus  p e n n ie s ,  know ­

ledge of r e s u l t s  p lus  light), none of w h ich  s e e m e d  to  a ffec t  le a rn in g  

s ig n if ic a n t ly .  H o w ev e r ,  e r r o r s  w ith in  the  p r o g r a m  w e r e  fe w e r  fo r  th e  

know ledge of r e s u l t s  group.

W hile  f in d in g s  w hich  in d ic a te  no e ffec t  of fee d b ac k  a r e  d i s c o n ­

c e r t in g ,  ev en  m o r e  d am ag in g  w ould be e v id en c e  th a t  fe ed b ack  a c tu a l ly  

h in d e re d  p e r f o r m a n c e .  In a  s tudy  by Sw ets , M il lm a n ,  F l e t c h e r  and
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G re e n  (1962) s u b je c ts  w e re  taugh t to  id en tify  m u l t id im e n s io n a l ,  n o n ­

v e r b a l  sounds  u t i l iz in g  a c o m p u te r - b a s e d  te ac h in g  s y s te m .  D e t r i m e n ­

t a l  e f fe c ts  of e x te n s iv e  feed b ack  w e re  d e m o n s t r a t e d  w hen  the  p e r f o r m ­

a n c e s  of fe e d b ac k  and  n o -fee d b ac k  g ro u p s  w e r e  c o m p a re d .

The r e s u l t s  in the  l i t e r a t u r e  a r e  co n f l ic t in g  and  p u zz ling . A 

n u m b e r  of d e s ig n  and  in te r p r e ta t io n  p ro b le m s  m a y  l ie  beh ind  so m e  of 

the  a m b ig u i ty .  Som e of the  v a r i a b le s  to  be c o n s id e r e d  a r e :  k in d s  of 

fe e d b ac k ,  s c h e d u le s  of feed b ack , m e th o d  of g iving fe e d b ac k ,  k ind  of 

t a s k ,  and o r g a n i s m ic  v a r i a b le s  su ch  a s  ag e ,  in te l l ig e n c e ,  sex ,  and 

m o t iv a t io n .  T h e s e  d e s ig n  an d  in te r p r e ta t io n  p ro b le m s  w i l l  be d i s ­

c u s s e d  in d e ta i l  l a t e r  in th is  c h a p te r .

S ch ed u le s  of R e in fo rc e m e n t

A c o n s id e r a b le  body of l i t e r a t u r e  h a s  c o n c e rn e d  i t s e l f  w ith  

s c h e d u le s  of r e in f o r c e m e n t  ( F e r s t e r  and  S k in n e r ,  1957) i. e. , the  

e f fe c ts  of a r r a n g e m e n t s  in th e  p ro v is io n  of feed b ack . Schedu le  of 

r e in f o r c e m e n t  r e f e r s  to  th e  d e te r m in e d  c o n t in g e n c ie s  of app ly ing  r e i n ­

f o r c e m e n t .  R e in fo rc e m e n t  can  be c o n t in u o u s - - e v e r y  d e s i r e d  r e s p o n s e  

is  r e in f o r c e d ,  o r  in t e r m i t t e n t - - o n ly  c e r t a in  r e s p o n s e s  a r e  r e in fo r c e d .  

T he tw o b a s ic  c a te g o r ie s  of i n t e r m i t t e n t  r e in f o r c e m e n t  s c h e d u le s  a r e  

r a t io  s c h e d u le s  (con tingen t on n u m b e r  of r e s p o n s e s )  an d  in te r v a l  

s c h e d u le s  (con tingen t upon p a s s a g e  of t im e  b e tw een  r e s p o n s e s ) .  The 

n u m b e r  of r e s p o n s e s  o r  the  r e q u i r e d  p a s s a g e  of t im e  can  be f ix ed  o r
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v a r ie d .  H um an b e h a v io r  h a s  b een  shown to  be d i f f e r e n t ia l ly  in f lu en ced  

by th e  v a r io u s  s c h e d u le s ;  r a t i o  s c h e d u le s  p ro d u c e  h igh  r a t e s  of 

re s p o n d in g ,  in t e r v a l  s c h e d u le s  p ro d u ce  low r a t e s  of r e s p o n d in g ,  f ixed  

s c h e d u le s  p ro d u c e  p a u se s  in r e s p o n d in g ,  an d  v a r i a b l e  s c h e d u le s  

ty p ic a l ly  p ro d u c e  s tea d y  re sp o n d in g  (H all,  1971, pp. 9 -13) .  R e i n f o r c e ­

m e n t  s c h e d u le s ,  then , should  be and h a v e  b een  c a r e f u l ly  c o n s id e re d  in  

fe e d b a c k  s tu d ie s .

Two s tu d ie s  (Johnston , M a e r te u s  and  S choo ley , 1969; H il lm a n ,  

1 9 6 9 ) h a v e  d e a l t  s p e c if ic a l ly  w ith  e f fe c ts  of v a r io u s  know ledge of 

r e s u l t s  co n d it io n s  on a r i t h m e t i c  p e r f o r m a n c e  of e l e m e n ta r y  schoo l 

c h i ld re n .  In b o th  s tu d ie s ,  one  g ro u p  of c h i ld r e n  r e c e iv e d  know ledge of 

r e s u l t s  a f t e r  c o m p le t in g  e a c h  p ro b le m  w h ile  th e  o th e r  g ro u p  r e c e iv e d  

know ledge  of r e s u l t s  a f t e r  c o m p le t io n  of the  e n t i r e  a s s ig n m e n t  o r  on 

th e  fo llow ing  d a y .  T h o se  re c e iv in g  p e r - p r o b l e m  know ledge of r e s u l t s  

p e r f o r m e d  s ig n if ic a n t ly  h ig h e r  th an  th e  o th e r  g ro u p s .

L ub lin  (1965) s tu d ied  a  l a r g e  g ro u p  of co lle g e  s tu d e n ts  in a  p r o ­

g r a m m e d  psycho logy  c o u r s e .  S tuden ts  w e r e  on s c h e d u le s  of r e i n ­

f o r c e m e n t  inc lud ing  no c o n f i rm a t io n ,  1 0 0  p e r c e n t  c o n f i rm a t io n ,  f ixed  

r a t io  50 p e rc e n t  c o n f i rm a t io n ,  and v a r ia b le  r a t i o  50 p e rc e n t  c o n f i r m a ­

t io n .  T he  n o - c o n f i r m a t io n  g ro u p  s c o r e d  h ig h e r  on th e  c r i t e r i o n  t e s t  

th a n  d id  th o se  s tu d e n ts  u n d e r  the  con tinuous  c o n f i rm a t io n  t r e a tm e n t ,  

and  sh e  s u g g e s ts  th a t  " o m is s io n  of th e  a n s w e r s  m a y  have  c a u s e d  the  

s u b je c t s  to  look fo r  c o n f i rm a t io n  of t h e i r  r e s p o n s e s  in su cc e ed in g
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f r a m e s .  " P r e s u m a b ly ,  th i s  is  t ie d  som eh o w  to  b e t t e r  a t te n d in g  and, 

c o n se q u e n t ly ,  im p ro v e d  le a rn in g .  C o n v e r se ly ,  th e  con tinuous  c o n f i r ­

m a t io n  g ro u p  m a y  not hav e  engaged  in  t h e s e  b e n e f ic ia l  s e a rc h in g  

b e h a v io r s  and  m a y  h av e  l e a r n e d  l i t t l e  f r o m  th e  f r a m e s .  In a d d it io n ,  

L ub lin  s u g g e s t s  th a t  th e  p o s t - t e s t  m o r e  c lo s e ly  r e s e m b l e s  th e  n o ­

a n s w e r  p r o g r a m ,  so th a t  th e  s tu d en ts  w h o se  p r o g r a m  r e s p o n s e s  w e r e  

co n t in u o u s ly  c o n f i rm e d  m a y  have  b e en  h a n d ica p p e d  w hen  fa c ed  w ith  

th e  p o s t - t e s t .

In a  s tu d y  by  M o ss  and  N e id t  (1969) th e  p ro b le m  w a s  looked  a t  in 

th e  co n tex t  of in fo rm a t io n  th e o ry ;  bo th  know ledge of r e s u l t s  an d  am oun t 

of c e r t a in ty  w e r e  v a r i e d .  U n iv e r s i ty  and  h igh  schoo l s tu d e n ts  s e r v e d  

a s  s u b je c ts  and  a  s h o r t  (4 2 - f r a m e )  p r o g r a m  in in s e c t ic id e s  w a s  u sed .  

D e c r e m e n ts  in  le a r n in g  w e r e  found both  w hen  i t e m s  of in fo rm a t io n  

w e r e  o m it te d  (i. e . , lo w e r  p e rc e n ta g e  of know ledge  of r e s u l t s )  and  

w hen  u n c e r t a in ty  w a s  re d u c e d .  The a u th o r s  c o n c lu d e  th a t  th e  e f f e c t iv e ­

n e s s  of know ledge  of r e s u l t s  is  in t im a te ly  r e l a t e d  to the  d e g re e  of 

u n c e r ta in ty ;  know ledge of r e s u l t s  is  u s e fu l  and  im p o r ta n t  w hen  u n c e r ­

ta in ty  is  h igh .

One c an  a lso  find  s tu d ie s  show ing no sch e d u le  e ffec t .  G la s e r  and 

T a b e r  (1961) in v e s t ig a te d  th e  e f fe c ts  of p a r t i a l  " r e in f o r c e m e n t "  u s in g  

a  sy m b o lic  log ic  p r o g r a m  fo r  h ig h  schoo l s tu d e n ts .  None of the  four 

e x p e r im e n ta l  g ro u p s  ( 1 0 0  p e rc e n t  c o n f i rm a t io n ,  50 p e r c e n t  f ixed  ra t io ,  

50 p e r c e n t  v a r i a b le  r a t i o  and  25 p e r c e n t  v a r i a b le  ra t io )  d i f fe re d
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s ig n if ic a n t ly  f r o m  e a c h  o th e r  on the  c r i t e r i o n  t e s t .  The a u th o rs  s u g ­

g e s t  th a t  th e  r e in f o r c in g  e f fe c t iv e n e s s  of fe ed b ack  m a y  depend upon 

th e  age  of th e  s tu d en t ,  sp e c if ic  s u b je c t  m a t t e r ,  IQ, and  p ro b a b i l i ty  of 

c o r r e c t  r e s p o n s e .

K ru m b o l tz  and  W e ism a n  (1962) s tu d ie d  the  e f fe c t  of in te rm i t te n t  

c o n f i rm a t io n  on 1 2 1  s tu d e n ts  by o m it t in g  v a r io u s  p a t te r n s  of a f f i rm in g  

a n s w e r s  f r o m  a  p r o g r a m m e d  tex tb o o k  on e d u c a t io n a l  m e a s u r e m e n t .

The s c h e d u le  in c lu d e d  fo u r  le v e l s  of f ix e d - r a t i o  c o n f i rm a t io n  and two 

of v a r i a b l e - r a t i o  c o n f i rm a t io n .  No d i f f e r e n c e  w as  found in c r i t e r io n  

t e s t  s c o r e s  fo r  v a r i a b l e  v s .  f ixed  r a t io  s c h e d u le s ,  n o r  f r o m  0  p e rc e n t ,  

33 p e rc e n t ,  67 p e r c e n t ,  and  100 p e rc e n t  s c h e d u le s .  T h e r e  a l so  w as  no 

in te r a c t io n  e f fe c t .  H o w e v e r ,  s tu d en ts  m ad e  fe w e r  f r a m e  e r r o r s  in 

p r o g r a m s  w ith  m o r e  c o n f i rm a t io n .

R o s e n s to c k ,  M o o re  and  S m ith  (1965) u s e d  fo u r  d i f f e r e n t  s c h e d ­

u le s  of fe e d b a c k  w ith  a  p r o g r a m m e d  m a th e m a t i c s  c o u r s e :  1 0 0  p e rc e n t ,  

20 p e rc e n t  f ix ed , 20 p e r c e n t  v a r i a b le  and  0 p e rc e n t .  S u b jec ts  w e r e  9 6  

s ix th - g r a d e  s tu d e n ts  e n ro l le d  in  fo u r  m a th e m a t ic s  c l a s s e s .  A p r o g r a m  

in s e t  t h e o r y  w as  s e le c te d  fo r  u s e .  P a r t i a l  know ledge of r e s u l t s  did 

n o t  s e e m  to  en h an ce  le a r n in g ,  but ag a in ,  fe w e r  p r o g r a m  e r r o r s  

o c c u r r e d  u n d e r  co n d it io n s  of i n c r e a s e d  know ledge of r e s u l t s .

The above  s tu d ie s  in d ic a te  th a t  the  e f fec ts  of d i f f e r e n t  s ch e d u le s  

of fe e d b ac k  a r e  a p p a r e n t ly  a f fe c te d  by a  n u m b e r  of o th e r  f a c to r s  su ch  

a s  the  le v e l  of u n c e r ta in ty  e x p r e s s e d  by s tu d e n ts ,  th e  sp ec if ic  su b jec t
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m a t t e r ,  s tu d en t  a t te n d in g  b e h a v io r ,  and  th e  age  and  in te l l ig e n c e  of th e  

s tu d en ts  invo lved .

S tudent U se  of F e e d b a c k

S ince  s tu d en t  a t t r i b u t e s  s e e m  to  be im p o r ta n t  in  feed b ac k  s tu d ie s ,  

o th e r  w r i t e r s  a t te n d ed  to  th e  s tu d e n t 's  in v o lv e m e n t  w ith  feed b ack . One 

w ay  to  d i s c o v e r  th e  r e in f o r c in g  e ffec t  of know ledge of r e s u l t s  w ould  be 

to  m a k e  fe e d b ac k  a v a i la b le  to  the  l e a r n e r  and  r e c o r d  w h e th e r  o r  n o t  he  

p ro f i t s  f r o m  i ts  a v a i la b i l i ty .

T he  e ffec t  of s e l f - r e c o r d i n g  on the  c l a s s r o o m  b e h a v io r  of two 

e ig h th - g r a d e  s tu d en ts  w a s  in v e s t ig a te d  by B ro d e n ,  H a l l  and M itts  

(1972). In th e  f i r s t  e x p e r im e n t ,  the  e ig h th - g r a d e  g i r l ' s  i n - c l a s s  s tu d y  

b e h a v io r  i n c r e a s e d  w hen s e l f - r e c o r d i n g  w a s  in s t i tu te d .  Study b e h a v io r  

d e c r e a s e d  w hen  h e r  c o u n s e lo r  d id  n o t  p ro v id e  r e c o r d in g  s l ip s ,  and  th e n  

in c r e a s e d  once s e l f - r e c o r d i n g  w as  r e in s t a t e d .  T e a c h e r  p r a i s e  fo r  

s tudy  w a s  p a i re d  (p r e s e n te d  in c o m b in a tio n )  w ith  s e l f - r e c o r d i n g ,  and  

e v en tu a l ly ,  th e  s e l f - r e c o r d i n g  w as  d is c o n t in u e d  w ith o u t  s ig n if ic a n t  

lo s s e s  in s tudy  b e h a v io r ,  hi the  sec o n d  e x p e r im e n t ,  the  n u m b e r  of 

t a lk - o u t s  e m i t te d  by an e ig h th - g r a d e  boy d e c r e a s e d  w hen  s e l f - r e c o r d ­

ing w as  in e ffec t  and i n c r e a s e d  a g a in  w hen s e l f - r e c o r d i n g  w as  d i s c o n ­

t in u ed . When s e l f - r e c o r d i n g  w as  r e in s t i t u t e d  in th e  f in a l  p h ase ,  t h e r e  

w a s  a  s l ig h t ,  though no t s ig n if ic a n t ,  d e c r e a s e  in ta lk in g -o u t  when 

c o m p a r e d  to  b a se l in e .  The l a t t e r  s u b je c t  w a s  not d i f f e r e n t ia l ly
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r e in f o r c e d  w ith  p r a i s e  o r  a t te n t io n ,  and  th e  a u th o r s  n o te  th a t  doing so  

m ig h t  hav e  i n c r e a s e d  th e  e f f e c t iv e n e s s  of th e  p r o c e d u r e s  u s e d .

V a s tb in d e r  (1972) p ro d u c e d  a  p a r t i a l  r e p l ic a t io n  of th e  B ro d en , 

H a l l  and  M itts  s tudy . A t h is  c o u n s e lo r ' s  su g g e s t io n ,  a  s e v e n th - g r a d e  

boy  en g ag ed  in  s e l f - r e c o r d i n g  h is  s tu d y  b e h a v io r .  Study b e h a v io r  

d e c r e a s e d  w hen  s e l f - r e c o r d i n g  w a s  in t ro d u c e d  and i n c r e a s e d  to  b a s e ­

l in e  w hen  t e a c h e r  p r a i s e  f o r  s tudy  b e h a v io r  w a s  in s t i tu te d .  A t th is  

po in t,  th e  boy w as  in s t r u c te d  to  s e t  a  t i m e r  f o r  tw en ty  m in u te s  and to  

s tu d y  u n t i l  it  r a n g .  T h is  p r o c e d u r e  w as  c a r r i e d  out on tw o o c c a s io n s ,  

and  t h e s e  w e r e  added  to  th e  s tu d y  a s  two m o r e  t r e a t m e n t  con d it io n s .  

Study b e h a v io r  i n c r e a s e d  to  96 p e r c e n t  and  100 p e rc e n t  t in d e r  the  two 

t i m e r  c o n d it io n s .  P e r h a p s  th is  l a t t e r  cond ition  w as  th e  m o s t  s u c c e s s ­

fu l  w ith  th is  boy b e c a u s e  th e  fee d b ac k  (i. e . know ledge of a m o u n t  of 

t im e  sp en t s tudy ing) w a s  con tin u o u s  and  v is u a l .

C u m m in g s ,  Schwab and  R o se n  (1971) in v e s t ig a te d  th e  e f fe c t  of 

p re v io u s  p e r f o r m a n c e  on a  s im p le  ad d it io n  t a s k  w h ich  w a s  found to 

e x e r t  a s ig n if ic a n t  p o s i t iv e  im p a c t  on the  g oa l le v e l  s e t  by 80 su b je c ts .  

When p e r f o r m a n c e  e f fe c t s  w e re  acco u n te d  f o r ,  know ledge of r e s u l t s  

a l s o  in f lu en ced  g oa ls  s ig n if ic a n t ly .

M elch ing  (1966) u s e d  a  3 6 4 - f r a m e  l i n e a r  p ro g r a m  on m a g n e t i s m  

w ith  17 e n l i s te d  A r m y  p e r s o n n e l .  A ll  a n s w e r s  had been  d e le te d  f ro m  

th e  p r o g r a m ,  w h ich  w a s  then  a d m in i s t e r e d  ind iv id u a lly  to  e a c h  su b jec t .  

The e x p e r im e n t e r ,  s i t t in g  o p p o s i te  th e  s u b je c t ,  p ro v id ed  feed b ack  (the
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p r in te d  a n s w e r )  a f t e r  e a c h  r e s p o n s e  upon r e q u e s t  f r o m  the  s u b je c t .

T h e  l e a r n e r  r e q u e s te d  fee d b ac k  on abou t o n e - q u a r t e r  of the  f r a m e s .  

P e r c e n t  r e q u e s t s  by s u b je c ts  r a n g e d  f r o m  57 p e r c e n t  to  6  p e rc e n t .  The 

f i r s t  co n c lu s io n ,  th en ,  i s  th a t  s u b je c ts  te n d e d  to  r e q u e s t  fe ed b ack  m u c h  

m o r e  often  w hen  th e y  w e r e  w ro n g  th an  w hen  th e y  had  c o r r e c t l y  

r e sp o n d e d .  Low  a b i l i ty  s tu d e n ts  (as d e f in ed  by s c o r e s  on a  m e a s u r e  of 

" g e n e r a l  in te l le c tu a l  a b i l i ty " )  r e q u e s t e d  fe e d b a c k  abou t t h r e e  t im e s  a s  

o f ten  a s  h igh  a b i l i ty  s tu d e n ts .  T h ey  a l s o  m a d e  abou t t h r e e  t im e s  a s  

m a n y  e r r o r s  in th e  p r o g r a m .

A s e r i e s  of s tu d ie s  by G e is ,  J a c o b s ,  S p e n c e r  and  N e ilso n  (1970) 

s t ro n g ly  s u p p o r ts  M e lc h in g 's  f in d in g s .  S e v e ra l  d i f f e r e n t  p r o g r a m s  

w e r e  u sed  w i th  co lleg e  s tu d e n ts  a s  s u b je c t s .  T he  a n s w e r  to  e a c h  f r a m e  

w a s  e i th e r  on the  back  of a  c a r d  con ta in ing  th e  f r a m e  o r ,  in so m e  

in s ta n c e s ,  w a s  ex p o sed  w hen th e  su b je c t  r e m o v e d  a  p ie ce  of m a sk in g  

ta p e .  It w as  c o n s i s te n t ly  found th a t :  (1) on th e  a v e r a g e ,  s tu d en ts  

c h eck ed  f a r  l e s s  than  1 0 0  p e r c e n t  of th e  a n s w e r s ;  (2 ) s tu d e n ts  v a r ie d  

am o n g  th e m s e lv e s  in r e g a r d  to  th e  p e rc e n t  of a n s w e r s  th ey  ch eck ed  

(data  in d ica te  th a t  e a c h  su b jec t  w a s  c o n s is te n t  in  h is  ch eck ing  r a t e  o v e r  

a  v a r ie ty  of p r o g r a m s ) ;  (3) c l e a r ,  s ig n if ic a n t  and  p o s i t iv e  c o r r e la t io n s  

w e r e  o b ta ined  be tw een  e r r o n e o u s  re sp o n d in g  and  ch eck ing . T h u s ,  

though  the ch eck in g  r a t e s  d i f f e r e d  w ide ly  f r o m  s tu d en t  to  s tu d en t ,  w ith  

o n ly  a  few e x c e p t io n s ,  th e  p ro b a b i l i ty  of c h eck in g , r e g a r d l e s s  of base  

r a t e ,  is  h ig h e r  a f te r  a  s tu d en t  h a s  e m i t te d  an  e r r o n e o u s  r e s p o n s e  than
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w hen  he h a s  b een  c o r r e c t .

R e s e a r c h e r s  s e e m in g ly  a g r e e  th a t  s tu d e n t  u s e  of fe e d b ac k  is  

in f lu en c ed  by a  n u m b e r  of c o n d it io n s .  Som e of th e s e  a r e :  (1) a b i l i ty  

l e v e l  of s tu d e n ts ;  (2) type  of t a s k ;  (3) f e a r  of know ledge th a t  t h e i r  

r e s p o n s e  w as  w ro n g ;  and  (4) k ind  of fe e d b ack .

T e a c h e r  U se  of F e e d b a c k

A n o th e r  g ro u p  of r e s e a r c h e r s  ch o se  to  s tudy  th e  e f fe c ts  of 

t e a c h e r s '  u se  of fe e d b ac k .  F e e d b a c k  w as  o f ten  u s e d  in  an  a t t e m p t  to  

im p r o v e  t e a c h e r  t r a in in g  p r o g r a m s  o r  to  im p ro v e  th e  c l a s s r o o m  

t e a c h e r ' s  p e r f o r m a n c e .

B ir c h  (1969) c o n s id e re d  th e  e f fe c ts  of hav ing  s tu d en t  t e a c h e r s  

v iew  v id eo  ta p e s  of t h e i r  own te a c h in g  p e r f o r m a n c e .  T he key  e le m e n t  

in  B i r c h 's  d a ta  w as  th e  s u g g e s t io n  th a t  c a te g o r iz in g  and  r e c o r d in g  th e  

f r e q u e n c y  of o n e 's  own b e h a v io r s  m ay  be a  p ow erfu l p r o c e d u r e  lead in g  

to  ch an g e s  in  th e  r e c o r d e d  b e h a v io r s .

T h o m as  (1971) u s e d  a  s i m i l a r  p r o c e d u r e  in an a t t e m p t  to  i n c r e a s e  

te a c h in g  b e h a v io r s ,  su ch  a s  the  d e l iv e ry  of to k en s  and  the  u se  of 

p r a i s e .  V ideo ta p e s  w e r e  p r e p a r e d  fo r  u s e  in  t r a in in g  the  t e a c h e r s  to  

coun t and  g ra p h  sp e c if ic  c l a s s e s  of b e h a v io r .  E a c h  t r a in in g  ta p e  p r o ­

v ided  a  v e r b a l  d e f in i t io n  of one o r  m o r e  c a te g o r ie s  of t e a c h e r  

b e h a v io r ,  in s t r u c t io n s  on how to  r e c o r d  and g ra p h  th e  b e h a v io r s  being  

o b s e r v e d ,  e x a m p le s  of th e  b e h a v io r s ,  and  a  five m in u te  te a c h in g
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seq u e n c e  fo r  p r a c t i c e  in  r e c o r d in g .  T he  a v a i la b le  d a ta  s u g g e s t  th a t  it  

i s  p o s s ib le  to  o b ta in  i n c r e a s e s  in the  f r e q u e n c y  of to k en  d e l i v e r i e s  and 

b e h a v io r - s p e c i f i c  p r a i s e  s ta t e m e n ts  by h av in g  th e  t e a c h e r  a n a ly z e  

v ideo  ta p e s  of h e r  own te a c h in g .

R ule  (1972) m o d if ied  t h r e e  te a c h in g  b e h a v i o r s - - p r a i s e ,  o n - ta s k  

c o n ta c ts ,  and  o f f - t a s k  c o n t a c t s - - i n  n in e  t e a c h e r s .  A m u l t ip le  b a se l in e  

d e s ig n  w a s  e m p lo y e d  to  t e s t  th e  e f fe c ts  of t h r e e  p r o c e d u r e s :  i n s t r u c ­

t io n s  and  e x p e r im e n t e r  fe e d b ac k ,  v ideo  ta p e  s c o r in g  of o n e 's  own 

b e h a v io r ,  and  a  d i r e c t  in te rv e n t io n  p r o c e d u r e  in  w h ich  th e  e x p e r i ­

m e n te r  t e m p o r a r i l y  r e p la c e d  th e  t e a c h e r  w h o se  te a c h in g  b e h a v io r  fe l l  

be low  c r i t e r i o n .  D i r e c t  in te rv e n t io n  w a s  m o s t  e ffec t iv e  in changing  

t e a c h e r s '  b e h a v io r .  S m a l le r  ch an g es  in  th e  s u b je c t s '  r a t e s  of p r a i s e ,  

o n - t a s k  c o n ta c ts ,  and  o f f - ta s k  c o n ta c ts  o c c u r r e d  d u r in g  th e  v id e o ­

s c o r in g  p r o c e d u r e ,  and  no  p re d ic ta b le  change  o c c u r r e d  on th e  i n s t r u c ­

t io n  p lus  fe e d b a c k  cond ition .

B ap s t  (1972) s tu d ie d  the  e ffec t  of s y s te m a t i c  s tu d en t  r e s p o n s e  

upon te a c h in g  b e h a v io r .  The in s t r u c t o r s  a sk e d  s tu d en ts  to  co n tin u a lly  

in d ica te  how w e l l  th e y  fe l t  th ey  w e re  u n d e rs ta n d in g  the  m a t e r i a l  being 

p re s e n te d .  The h y p o th e s is  th a t  t e a c h e r s  w ould  te a c h  b e t t e r  if th e y  

re c e iv e d  fee d b ac k  th ro u g h  an  i n - c l a s s  s tu d en t  r e s p o n s e  s y s t e m  w as 

su p p o r te d .

Novak an d  M o se r  (1972) s tud ied  th e  e ffec t  of t im e d  pupil feed b ack  

on th e  te a c h in g  b e h a v io r s  of b io lo g ica l  s c ie n c e  t e a c h e r s .  It w as  found
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th i s  feed b ack  c a u s e d  ch an g es  in t e a c h e r  b e h a v io r .  P u p i l 's  r e s p o n s e s  

in d ic a te d  a  p o s i t iv e  c o r r e l a t i o n  b e tw een  th e  a m o u n t  of t im e  sp en t  

le c tu r in g  and  th e  p e rc e n ta g e  of s tu d en ts  r e s p o n d in g  to  " u n d e r s ta n d "  on 

ra t in g  s h e e t s ;  a  n e g a t iv e  r e la t io n s h ip  e x is t e d  be tw een  u n d e rs ta n d in g  

and  d i s c u s s io n .  T e a c h e r s  r e c e iv in g  th is  fe e d b a c k  e i th e r  m a in ta in e d  

o r  i n c r e a s e d  a m o u n t  of l e c tu r e  d u r in g  and  a f t e r  th e  t r e a t m e n t  m onth .

Im p l ic a t io n s

T h e r e  a r e  a  v a r i e ty  of v a r i a b le s  to  be c o n s id e r e d  w h ich  confound 

e x p e r im e n t s  in w h ich  know ledge of p e r f o r m a n c e  is  b e in g  m a n ip u la te d .  

T hey  w il l  be d i s c u s s e d  in the  fo llow ing  s e c t io n .

P e r m a n e n t  o r  m o m e n ta r y  o r g a n i s m - c e n t e r e d  v a r i a b le s  (e. g. , 

an x ie ty ,  IQ, s e x ,  age a c h ie v e m e n t  m o tiv e )  m ig h t  confound e x p e r im e n t s .  

E x te n s iv e  r e s e a r c h  on one su ch  v a r ia b le  w as  c o n d u c ted  by C am p eau  

(1968) w h o se  w o rk  w as  re v ie w e d  e a r l i e r .  A m a jo r  v a r i a b le  in h e r  

r e s e a r c h  h a s  b een  an x ie ty ,  s p e c if ic a l ly  t e s t  a n x ie ty  a s  m e a s u r e d  by 

th e  T e s t  A n x ie ty  Sca le  f o r  C h ild re n .  A cce n tu a t in g  th e  t e s t - l i k e  f e a ­

t u r e s  of th e  s i tu a t io n  by o m itt in g  a n s w e r s  in th e  p r o g r a m  shou ld , the  

a u th o r  co n ten d s ,  a d v e r s e ly  a f fe c t  h ig h -a n x ie ty  s u b je c t s .  F u r t h e r ­

m o r e ,  a  c o m p a r i s o n  of h ig h -  an d  lo w -a n x ie ty  s u b je c ts  u n d e r  feed b ack  

co n d itio n s  shou ld  r e v e a l  h ig h e r  a c h ie v e m e n t  s c o r e s  f o r  the  h ig h -  

a n x ie ty  g ro u p  (im ply ing , in the  con tex t of th i s  p a p e r ,  th a t  feed b ack
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m a y  be r e in f o r c in g ,  o r  a t  l e a s t  m o r e  r e in fo r c in g ,  to  anx ious  s tu d en ts ) .  

The d i f f e r e n c e s  C am p ea u  found in h e r  s tu d ie s  w e r e  no t s ig n if ic a n t  fo r  

th e  m a le  s u b je c t s .  H ig h -a n x ie ty  g i r l s  d id  so m ew h a t  b e t t e r ,  but no t 

s ig n if ic a n t ly  b e t t e r  on im m e d ia te  p o s t - t e s t s  th a n  d id  lo w -a n x ie ty  g i r l s  

w hen  both  g ro u p s  had  r e c e iv e d  fee d b ac k  in  th e  p r o g r a m .  H ig h -a n x ie ty  

g i r l s  in th e  fe e d b ac k  g ro u p  showed q u ite  d r a m a t i c a l ly  b e t t e r  ga in  

s c o r e s  th a n  th o s e  in th e  n o - f e e d b a c k  g roup .

A n u m b e r  of w r i t e r s  (e. g . , s ee  T a b e r ,  e t  a l . , 1965) su g g e s t  th a t  

f a c to r s  su c h  a s  a g e ,  m o tiv a t io n ,  and  IQ m a y  w e ll  i n t e r a c t  w ith  f e e d ­

b ack .  H o w ev e r ,  l i t t l e  r e s e a r c h  h a s  b een  d i r e c t ly  a im e d  a t  in v e s t ig a t ­

ing su ch  r e la t io n s h ip s .

A seco n d  s e t  of v a r i a b l e s  w h ich  m ig h t  a f fe c t  th e  s ta tu s  of f e e d ­

back  invo lves  th e  t a s k  i t s e l f :  the  k ind  of t a s k  (e. g. , l e a r n in g  ro te  

m a t e r i a l  in  w h ich  th e  co m p o n en ts  h a v e  l i t t l e  in t e r a c t io n  w ith  e a c h  

o th e r  v s .  le a r n in g  c o n c e p ts  w h ich  a r e  r e l a t e d )  o r  t a s k  c o m p lex ity .  

F e e d b a c k  m ig h t  be m o r e  r e in fo r c in g  w hen  one is  ex ecu tin g  a  co m p lex  

m o to r  c o o rd in a t io n  t a s k  th a n  w hen he is  m e r e l y  r e c o g n iz in g  a  c o r r e c t  

i t e m  in a  ch o ice  s i tu a t io n .  T h is  m a y  be r e l a t e d  to  th e  idea  th a t  the 

p ro b a b i l i ty  of e r r o r  i n t e r a c t s  w ith  the  r e in fo r c in g  e ffec t  of feed b ack  

s in c e  th e  ch an ce  of m a k in g  so m e  e r r o r  is  u s u a l ly  in c r e a s e d  w hen  a 

ch a in  of r e s p o n s e s  is  c a l l e d  fo r ,  a s  in the  c a s e  of p ro d u c tio n .

A th i r d  a r e a  m ig h t  be  c a l led  "k inds  of fe e d b ack . " C e r ta in  ty p es  

of fe e d b ac k  m ay , in an a b so lu te  s e n s e ,  be m o r e  r e in fo r c in g  th an  o th e rs
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o r  m a y  be m o r e  r e in fo r c in g  u n d e r  c e r t a in  co n d i t io n s .  F o r  e x a m p le ,  

g iv en  a  tw o -c h o ic e  d i s c r im in a t io n  t a s k  in  a  p r o g r a m  f r a m e ,  the  s tu d en t  

m ig h t  be r e in f o r c e d  by an  in d ic a t io n  of " c o r r e c t  r e s p o n s e "  in the  fo r m  

of a  l ig h t  going on a f t e r  he  e m i ts  th e  r ig h t  a n s w e r .  F a i l u r e  to  p ro d u ce  

th e  " c o r r e c t "  s ig n a l  i s  lo g ic a l ly  e q u iv a len t  to  p ro d u c in g  an " in c o r r e c t "  

s ig n a l ,  in the  tw o -c h o ic e  s i tu a t io n .

A t th e  o th e r  e x t r e m e  m ig h t be a  c o m p lex  m o to r  t a s k .  W hen 

le a r n in g  to  p ro n o u n ce  a  F r e n c h  w o rd  o r  to  w r i t e  a  T h a i sy m b o l,  b in a ry  

fe e d b a c k  l im i te d  to  " c o r r e c t " - - " n o t  c o r r e c t "  m a y  p ro v e  u n re in fo r c in g  

(Geis an d  C h ap m an , 1972).

"K ind  of fe e d b ac k "  m ig h t  a l s o  r e f e r  to  v a ry in g  co n d it io n s  f o r  the  

s a m e  fe e d b a c k ,  i. e . , th e  s a m e  in fo rm a t io n .  F o r  e x a m p le ,  in  a  s tu d y  

by  A n d e r s o n ,  K ulhavy an d  A n d re  (1970), one g ro u p  r e c e iv e d  a n s w e r s  

on ly  a f t e r  th e y  h ad  m a d e  an i n c o r r e c t  r e s p o n s e  w h ile  o th e r  s tu d en ts  

r e c e iv e d  fe e d b a c k  only  a f t e r  th e y  had  m a d e  c o r r e c t  r e s p o n s e s .

L u m sd a in e  (1 9 6 1 ) s u g g e s ts  th a t  if know ledge  of r e s u l t s  fu n c tio n s  

a s  a  r e i n f o r c e r ,  it is  l ik e ly  to  do so  u n d e r  s p e c ia l  c o n d it io n s .  One of 

t h e s e  in v o lv es  low p ro b a b i l i ty  of c o r r e c t  r e s p o n s e  (o r , c o n v e r s e ly ,  

h ig h  p ro b a b i l i ty  of e r r o r ) .

M e la ra g n o  (I960) in v e s t ig a te d  n e g a t iv e  fe e d b ac k .  He co n c lu d ed  

th a t  s o m e  s p a c e d  n e g a t iv e  r e in f o r c e m e n t  does  not im p a i r  l e a r n in g ,  but 

th a t  m a s s e d  n e g a t iv e  r e in f o r c e m e n t  s e e m s  to  do so .

M a c P h e r s o n ,  D ees  and G r in d le y  (1948-1949) p ro p o s e d  th a t  th e
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im p o r ta n t  fu n c tio n  of know ledge  of r e s u l t s  v a r i e s  w i th  the  s ta g e  of 

l e a r n in g .  In th e  in i t ia l  s ta g e s  of le a r n in g ,  th e y  co n ten d , th e  d i r e c t iv e  

o r  in fo r m a t io n a l  e f fec t  of know ledge of r e s u l t s  is  im p o r ta n t ;  a f t e r  p e r ­

f o r m a n c e  h a s  s ta b i l i z e d ,  th e  " in c e n t iv e "  func tion  of know ledge of 

r e s u l t s  a s s u m e s  g r e a t e r  im p o r ta n c e .  F in a l ly ,  w hen  p ro f ic ie n c y  has  

r e a c h e d  a  h ig h  le v e l ,  o v e r t  f o r m a l  know ledge  of r e s u l t s  s e e m s  to  be of 

l i t t l e  v a lu e .

A n o th e r  s u g g e s t io n  r e l a t e s  i t e m  d if f icu l ty  and  th e  re in fo rc in g  

e f fe c t  of c o n f i rm a t io n .  H o lland  (1965) a f t e r  a  r e v ie w  of th e  l i t e r a t u r e ,  

p o in ts  out th a t  no d i f f e r e n c e  b e tw een  c o n f i rm a t io n  and  n o n c o n f irm a tio n  

is  found w hen  p r o g r a m s  w ith  low e r r o r  r a t e s  a r e  u s e d .  On th e  o th e r  

h a n d ,  s tu d ie s  w h ich  u t i l i z e d  h igh  e r r o r  r a t e  m a t e r i a l s  ten d ed  to  show 

a n  a d v an ta g e  in  th e  c o n f i rm a t io n  g ro u p .  In su ch  p r o g r a m s ,  s tu d e n ts '  

co n f id en ce  in t h e i r  own a n s w e r s  w ould  no t be g r e a t .  A n a ly s is  of 

s tu d en t  b e h a v io r  and  know ledge of r e s u l t s  s u g g e s t  th a t  know ledge of 

p e r f o r m a n c e  m a y  be a  r e i n f o r c e r  w hen  u n c e r t a in ty  o r  p ro b a b i l i ty  of 

e m i t t in g  an  i n c o r r e c t  r e s p o n s e  is  h igh , o r  w h e re  con fidence  is  low 

(G eis  and  C h ap m an , 1972).



C H A P T E R  III

PR O C ED U R E AND M ETHODOLOGY

The p u rp o s e  of th is  s tu d y  w as  to  in v e s t ig a te  th e  e f fe c ts  of k n o w ­

led g e  of s tu d en t  p e r fo rm a n c e  in a r i th m e t i c  on both th e  t e a c h e r s '  and  

s tu d e n ts '  b e h a v io r .

S u b je c ts  and Se tt ing  

The s tu d y  w as  conduc ted  in one e l e m e n ta r y  and  two ju n io r  h igh  

s c h o o ls  in a  co m m u n ity  in S ou thw est Ohio; p o p u la t io n - -3 7 ,  500; m e d ia n  

in c o m e - -$ 1 4 ,  253 (E co n o m ic  P r o f i l e :  F a i r b o r n  C h a m b e r  of C o m m e r c e , 

1 9 7 3 -7 4 ). T h e  S u p e r in ten d e n t  of sch o o ls  in th is  c o m m u n ity  gave p e r ­

m is s io n  to th e  in v e s t ig a to r  to  s e e k  v o lu n te e r s  fo r  t e a c h e r - s u b j e c t s  in 

th i s  s tudy. A l l  e le m e n ta r y  an d  ju n io r  h igh  schoo l t e a c h e r s  of ed u cab le  

m e n ta l ly  r e t a r d e d  s tu d en ts  in th e  school s y s te m  w e r e  g iven  the  o p p o r ­

tu n ity  to  v o lu n te e r .  T h re e  t e a c h e r s  of s tu d en ts  c l a s s i f i e d  a s  ed u cab le  

m e n ta l ly  r e t a r d e d  (IQ 50-80  a s  m e a s u r e d  by the  R e v ise d  E d ition  of the  

S ta n fo rd -B in e t  In te ll ig en ce  T e s t ;  ra n g e  r e q u i r e d  by the  Ohio D e p a r t ­

m e n t  of E d u c a t io n )  w e r e  s e le c te d  by u s in g  s im p le  ra n d o m  sam p l in g .  

N a m es  of v o lu n te e r s  w e re  coded  and a  ta b le  of r a n d o m  n u m b e r s  w a s
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u s e d  to  s e le c t  the  p a r t i c ip a n ts .  The popu la tion  w a s  l im i te d  to  ed u cab le  

m e n ta l ly  r e t a r d e d  s tu d e n ts  and  th e i r  t e a c h e r s .  T h is  w as  done b e c a u s e  

r e s u l t s  of s tu d ie s  in d ic a te  th a t  know ledge  of r e s u l t s  m a y  be a  r e i n ­

f o r c e r  w hen  u n c e r ta in ty  is  h igh , o r  w h e re  con fidence  is  low (Geis and 

C h ap m an , 1972). The b e h a v io r s  of the  t e a c h e r s  w e r e  a l s o  s tu d ied  

b e c a u s e  r e s u l t s  of r e s e a r c h  in d ic a te  th a t  know ledge of s tu d en t  p e r f o r m ­

a n c e  c h a n g e s  t e a c h e r  b e h a v io r  (B apst,  1972; N ovak and M o s e r ,  1972).

A d e l im i ta t io n  of th e  s tudy  w as  th a t  e d u ca b le  m e n ta l ly  r e t a r d e d  s t u ­

d e n ts  and  th e i r  t e a c h e r s  w e r e  s e le c te d  f r o m  one p a r t i c u l a r  co m m u n ity  

due  to  c o n s t r a in t s  of t im e ,  m o n ey , and  a v a i la b i l i ty .

Two ju n io r  h igh  sch o o l t e a c h e r s  an d  one e le m e n ta r y  sch o o l 

t e a c h e r  w e r e  ra n d o m ly  s e le c te d  to  p a r t i c ip a te  in th e  in v e s t ig a t io n .

E a c h  t e a c h e r  s e le c te d  t h r e e  s tu d en ts  w ho had low a c h ie v e m e n t  in 

a r i t h m e t i c  (see O p e ra t io n a l  D e fin it ion , p. 10). One ju n io r  h igh  g ro u p  

w a s  d e s ig n a te d  th e  e x p e r im e n ta l  g ro u p ; th e  e le m e n ta r y  g ro u p  b e c a m e  

th e  r e p l i c a t io n  g ro u p , and  the  seco n d  ju n io r  h igh  g ro u p  s e r v e d  a s  th e  

c o n t ro l  g ro u p . T ab le  1 d e s c r ib e s  the s tu d e n t - s u b je c t s .

T e a c h e r s  w e r e  to ld  tha t  th ey  w e re  v o lu n te e r in g  to  p a r t i c ip a te  in 

a  s tudy  of the  ty p e s  of a r i t h m e t i c  e r r o r s  th a t  ed u ca b le  m e n ta l ly  

r e t a r d e d  c h i ld re n  m a k e .  The t e a c h e r s  w e r e  invo lved  in supp ly ing  e ach  

s tu d en t  w ith  feed b ack  (knowledge of a r i t h m e t i c  p e r f o r m a n c e  in d a i ly  

q u iz z e s  a s  r e c o r d e d  on a g rap h ) .  H o w ev e r ,  th e y  had  no know ledge of 

th e  h y p o th e se s  e i th e r  b e fo re  o r  a f te r  th e  e x p e r im e n ta l  co n d it io n s  w e re



T A B L E  1

E M R  STU D EN TS S E L E C T E D  AS LOW A C H IE V E R S IN A R IT H M E T IC

N = 3 N = 9 C h ro n o lo g ic a l G ra d e  P l a c e m e n t In te l l ig e n c e
G roup S u b je c ts Age A r i th m e t i c  (WRAT) Q u o tien t

E x p e r im e n ta l A 1 14-1 3 .9 73

E x p e r im e n ta l
A 2 13-7 3. 9 6 8

E x p e r im e n ta l A 3 14-7 1. 9 64

R e p l ic a t io n B 1 7-11 1 .4 56

R e p l ic a t io n B 2 9 -9 kg. 1 6 6

R e p l ic a t io n B3 7 -4 kg. 5 67

C o n tro l
C 1

13-2 1. 5 74

C o n tro l C 2 13-5 3 .4 67

C o n tro l c3 14-7 4 . 4 69

>£>■
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im p le m e n te d .  T e a c h e r s  d id  r e c e iv e  a  w r i t t e n  r e p o r t  a t  the  c o m p le t io n  

of th e  s tudy  on the  in fo rm a t io n  they  thought th ey  w e r e  g a th e r in g  fo r  th e  

in v e s t ig a to r ;  th a t  i s ,  the  ty p e s  of a r i t h m e t i c  e r r o r s  th e i r  s tu d en ts  

w e r e  m ak in g .

One c r i t e r i o n  the  p a r t ic ip a t in g  t e a c h e r s  had  to  m e e t  w as  the 

a b i l i ty  to  m a in ta in  c l a s s r o o m  c o n tro l .  T h is  c r i t e r i o n  w as  e s ta b l i s h e d  

by th e  in v e s t ig a to r  so  th a t  d i s ru p t iv e  b e h a v io r ,  e i t h e r  by th e  s e le c te d  

s tu d e n t  o r  h is  c l a s s m a t e s ,  w as  no t a confounding v a r ia b le  in the  

s tu d e n t 's  low a r i t h m e t i c  a c h ie v e m e n t .  The a b i l i ty  to  m a in ta in  c l a s s ­

r o o m  c o n tro l  w a s  d e te r m in e d  by c o n s id e r in g  th e  op in ions of the  b u i ld ­

ing p r in c ip a l  and  the  t e a c h e r  h im -  o r  h e r s e l f  in r e g a r d  to th is  m a t t e r .

S e lec t io n  of D ependen t V a r ia b le s  

The in v e s t ig a to r  s e le c te d  n u m b e r  of c o r r e c t  a r i th m e t i c  

r e s p o n s e s  by s tu d en ts  and  th e  am o u n t of t im e  t e a c h e r s  sp en t in a r i t h ­

m e t ic  le s s o n s  a s  the  d ep en d en t v a r i a b le s .  E a c h  d ependen t v a r ia b le  

w i l l  be d i s c u s s e d  in the  fo llow ing sec t io n .

N u m b e r  of C o r r e c t  A r i th m e t ic  R e s p o n s e s

The a r i t h m e t i c  p e r fo rm a n c e  of ed u cab le  m e n ta l ly  r e t a r d e d  

s tu d e n ts  w as  s e le c te d  as  a d ependen t v a r ia b le  fo r  s e v e r a l  r e a s o n s .

The f i r s t  c o n s id e ra t io n  w as  e a s e  in m e a s u r in g  output. A r i th m e t ic  

c o m p u ta t io n  r e s u l t s  in a p e rm a n e n t  p ro d u c t .  Such p ro d u c ts  a r e  

ta n g ib le  and  can  be m e a s u r e d  su b se q u e n t  to  the  s tu d e n t 's  beh av io r
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(C ooper, 1974). They  p ro v id e  c o n c r e te  in fo rm a t io n  fo r  in fo rm a l  e v a l ­

u a t io n  by t e a c h e r s .  M o re o v e r ,  m o s t  t e a c h e r s  a l r e a d y  hav e  sk i l l s  in 

m e a s u r in g  p e rm a n e n t  p ro d u c ts .  This  p r o c e d u r e  did  no t n e c e s s i t a t e  

a d d i t io n a l  t r a in in g  in m e a s u r e m e n t  te c h n iq u e s  fo r  the  t e a c h e r - p a r t i c i -  

p a n ts .

A second  c o n s id e r a t io n  w as  the  s o c ia l  s ig n if ic a n c e  of p o s s e s s in g  

a r i t h m e t i c  s k i l l s .  Such s k i l l s  a r e  b a s ic  to  o c cu p a tio n a l  c o m p e te n c e - -  

one of the  m a jo r  g o a ls  in e d u ca tin g  m e n ta l ly  r e t a r d e d  p e r s o n s  (K irk , 

1962, p. 112). W hile  the  s a m e  c a s e  can  be p re s e n te d  fo r  s e le c t in g  

re a d in g  a c h ie v e m e n t ,  the  in v e s t ig a to r  d e te r m in e d  th a t  th e  re a d in g  p r o ­

g r a m s  involved  a  l a r g e r  n u m b e r  of v a r i a b l e s  w hich  cou ld  a f fe c t  d a i ly  

q u iz  s c o r e s .

A m ount of T im e  th e  T e a c h e r  Spent in A r i th m e t ic  L e s s o n s

The in v e s t ig a to r  a s s u m e d  th a t  spend ing  m o r e  t im e  in a r i th m e t i c  

l e s s o n s  w as  an in d ic a t io n  of in c r e a s e d  e f fo r t  by th e  t e a c h e r  to  im p ro v e  

s tu d en t  p e r f o r m a n c e .  A lso ,  am o u n t of t im e  sp en t in a r i t h m e t i c  le s s o n s  

w as  s e le c te d  b e c a u s e  th is  w as  a v a r ia b le  w h ich  could  be m e a s u r e d  

m e c h a n ic a l ly  (by ta p e  re c o rd in g  s e s s io n s ) .  T ap es  and  tap e  r e c o r d e r s  

w e r e  r e a d i ly  a v a i la b le  to th e  t e a c h e r s .  T ape  r e c o rd in g  s e s s io n s  p r o ­

v ided  an a c c u r a t e ,  p e rm a n e n t  r e c o r d  of t e a c h e r  b e h a v io r .

A n o th e r  c o n c e rn  w as  th a t  the  p r e s e n c e  of an  o b s e r v e r  m ig h t  in d i ­

c a te  to t e a c h e r s  th a t  te a c h in g  b eh av io r  w a s  being m e a s u r e d .  T e a c h e r s



45

w e r e  to ld  th a t  the  ta p e d  a r i t h m e t i c  s e s s io n s  w e r e  a n a ly z e d  to  d e t e r ­

m in e  th e  ty p e s  of q u e s t io n s  the  s tu d en ts  a sk e d .  In a d d it io n ,  th e  n e c e s ­

s a r y  t r a in in g  and  h o n o r a r iu m s  w e re  f u r t h e r  c o n s t r a in t s  in u s in g  c l a s s ­

ro o m  o b s e r v e r s .

E x p e r im e n ta l  P r o c e d u r e s  

E a c h  ch ild  s e le c te d  by the  t e a c h e r s  w as  a s s e s s e d  by th e  i n v e s t i ­

g a to r  u t i l iz in g  th e  S c ie n ce  R e s e a r c h  A s s o c ia t io n  A r i th m e t ic  S e r i e s  

D ia g n o s t ic  T e s t s  (M o n tg o m ery  County B o a rd  of E d u c a t io n ,  1965) and 

th e  Wide R ange  A c h ie v e m e n t  T e s t  (WRAT) (G uidance A s s o c i a t e s ,  1965). 

An in d iv id u a l iz e d  new  m a th  p r o g r a m  w a s  p lan n ed  fo r  e a c h  ch ild  by th e  

i n v e s t ig a to r  in c o o p e ra t io n  w ith  th e  c h i ld 's  t e a c h e r .  The new  m a th  

p r o g r a m  w as  b a se d  on th e  S c ien ce  R e s e a r c h  A s s o c ia t io n  A r i th m e t i c  

S e r i e s .  In an  e f fo r t  to  e q u a l iz e  th e  d e g re e  of d if f icu l ty  of m a t e r i a l s  

a s s ig n e d  to  e ac h  ch ild  in  the  s tudy , e ac h  d a i ly  qu iz  had  te n  p ro b le m s .  

F iv e  of the  p ro b le m s  in e ac h  d a i ly  a r i th m e t i c  a s s ig n m e n t  w e r e  p r o b ­

le m s  th a t  e a c h  s tu d en t  knew  how to co m p u te ,  a s  r e v e a le d  by th e  in i t ia l  

a s s e s s m e n t  and  the  con tinu ing  d a i ly  a s s e s s m e n t s .  The o th e r  five 

p ro b le m s  r e q u i r e d  a r i t h m e t i c  s k i l l s  w h ich  th e  s tu d en t  w as  tau g h t in 

th a t  d a y 's  in s t ru c t io n .  F o r  e a c h  ch ild , th e  a r i t h m e t i c  s k i l l s  w e re  

ta u g h t  s e q u e n t ia l ly  as  p r e s e n te d  in the  S c ien ce  R e s e a r c h  A s s o c ia t io n  

A r i th m e t i c  S e r i e s .

T e a c h e r s  A, B and  C w e re  in s t r u c te d  to  te a c h  a r i t h m e t i c  in t h e i r
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" u s u a l "  m a n n e r .  Ind iv idual t e a c h e r s  m a y  have  u s e d  o th e r  r e i n f o r c e r s ,  

e i t h e r  s y s te m a t i c a l l y  o r  u n s y s te m a t ic a l ly .  E x a m p le s  of the  ty p es  of 

r e i n f o r c e r s  u s e d  m ig h t  inc lude  v e r b a l  p r a i s e ,  s m i l in g ,  candy , " s t i c k ­

e r s ,  " w ork ing  p ro b le m s  fo r  s tu d e n ts ,  and  a  v a r i e t y  of o th e r  r e i n ­

f o r c e r s .  The d i f f e r e n t i a l  e f fec ts  of t h e s e  o th e r  r e i n f o r c e r s  w e re  c o n ­

t r o l l e d  by c o l le c t in g  b a s e l in e  d a ta  on ind iv idua l t e a c h e r s .

The t e a c h e r s  w e r e  a sk e d  to  t a p e - r e c o r d  th e  d a i ly  a r i t h m e t i c  

l e s s o n s ;  a l e s s o n  being f r o m  the  t im e  the  t e a c h e r  changed  f r o m  th e  

p r e v io u s  a c t iv i ty  to  te a c h in g  a r i t h m e t i c  u n t i l  she ch an g ed  to  the  n e x t  

a c t iv i ty .  Th is  ta p e d  s e s s i o n  s o m e t im e s  inc luded  p e r io d s  of s i le n c e  

w h en  th e  s tu d en ts  w e re  s tudying  o r  tak in g  a  t e s t .  H o w e v e r ,  the  

t e a c h e r s  w e re  in s t r u c te d  to  con tinue  ta p e  r e c o r d in g  u n ti l  an  a c t iv i ty  

o th e r  th a n  a r i t h m e t i c  w a s  in tro d u ce d .  T h e  a m o u n t of t im e  spen t in  

d a i ly  a r i t h m e t i c  in s t ru c t io n  w as  c a lc u la te d  f r o m  th e  t im e  th e  t e a c h e r  

b e g a n  r e c o rd in g  u n ti l  she  s topped  r e c o r d in g .  To d e t e r m in e  o b s e r v e r s  

r e l i a b i l i t y ,  a s eco n d  o b s e r v e r  l i s t e n e d  to  the  ta p e  and  c a lc u la te d  th e  

d u r a t io n  of the  e x p e r im e n t .

A ll  d a ily  q u iz z e s  w e r e  g iven  to  the  in v e s t ig a to r  d u r in g  w eek ly  

v i s i t s .  This p ro c e d u re  not only v e r i f ie d  th e  t e a c h e r ' s  r e c o r d s  of 

s tu d e n t  p e r fo rm a n c e ,  but len t su p p o r t in g  ev id en ce  to  the  t e a c h e r ' s  

a s s u m p t io n  th a t  the  in v e s t ig a to r  w as  in te r e s t e d  in  s tudy ing  the  ty p e s  of 

e r r o r s  s tu d en ts  m ad e .
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R e s e a r c h  D esig n  

T he  b a s ic  d e s ig n  p a ra d ig m  fo r  th e  p r e s e n t  in v e s t ig a t io n  w as  the  

m u l t ip le  b a se l in e  te ch n iq u e  (B a e r ,  W olf and  R is le y ,  1968; H all,  1971) 

u t i l iz in g  m u l t ip le  s u b je c ts  (m u ltip le  t e a c h e r s  and  m u l t ip le  s tu d en ts ) .  

T he  log ic  of the  m u l t ip le  b a s e l in e  d e s ig n  is  to  d e te r m in e  o p e ra t io n s  

th a t  r e l a t e  fu n c t io n a l ly  to  th e  p e r fo rm a n c e  of b e h a v io r .  C o n tro l  o v e r  

a  b e h a v io r  is  d e m o n s t r a t e d  if  the  b e h a v io r  can  be a l t e r e d  a t  w il l  by 

a l t e r in g  th e  e x p e r im e n ta l  v a r i a b le s .  The e f fe c t s  of th e  e x p e r im e n ta l  

o p e ra t io n s  m a y  be im m e d ia te ly  o b s e r v e d  on r e s p o n s e  r a t e s  (Kazdin , 

1973). T he  in v e s t ig a to r  r e c o g n iz e d  s e v e r a l  w e a k n e s s e s  of the  s in g le  

o r g a n i s m  d e s ig n  r e g a r d in g  s o u r c e s  of in v a l id i ty  (C am p b el l  and S tan ley ,  

1963, pp. 6 -7 ) .  To s t r e n g th e n  the  d e s ig n ,  a  r e p l ic a t io n  g ro u p  and  a  

c o n tro l  g ro u p  w e r e  in c o rp o ra te d  in to  th e  s tu d y . T e a c h e r  B and  h e r  

s tu d e n ts  B j ,  B2  and  B3  s e r v e d  a s  th e  r e p l ic a t io n  g ro u p .  T e a c h e r  C 

and  s tu d e n ts  C j ,  C 2  and C3 c o m p r i s e d  the  c o n t ro l  g ro u p .

E x p e r im e n ta l  C ond itions  

B a se l in e  C o n d i t io n s : B ase l in e  co n d it io n s  fo r  a l l  t h r e e  t e a c h e r s  

c o n s i s te d  of (1 ) ta p e  r e c o r d in g  th e i r  a r i t h m e t i c  l e s s o n s  and  (2 ) c o l l e c t ­

ing  th e i r  s tu d e n ts '  a r i t h m e t i c  q u iz z e s .  T h is  w as  done to  d e te r m in e  the  

o p e ra n t  le v e l s  of e a c h  of th e  b e h a v io r s  to  be s tu d ie d  b e fo re  in s t i tu t in g  

e x p e r im e n ta l  co n d itio n s  (Hall, 1971, p. 8 ). T ap e  r e c o r d in g  le s s o n s  

and  c o l le c t in g  d a i ly  a r i t h m e t i c  q u iz z e s  con tin u ed  th ro u g h o u t the  s tudy .
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B a s e l in e s  f o r  t e a c h e r s  A, B and  C and  s tu d e n ts  and  Bj w e r e  

c o l le c te d  u n ti l  b e h a v io r s  r e a c h e d  s ta b le  r a t e s  (see  O p e ra t io n a l  D e f in i ­

t io n s ,  p. 10) o r  u n t i l  th e  r e s p o n s e  r a t e s  m o v ed  in th e  d i r e c t io n  o p p o s ite  

th a t  e x p ec te d  d u r in g  the  t r e a t m e n t  p h a se s .  B a s e l in e s  of s tu d e n ts  

and  B 2  and s tu d e n ts  A^ and B^ con tinued  u n t i l  b e h a v io r  r e a c h e d  s tab le  

r a t e s  and e x p e r im e n ta l  cond ition  one w a s  in tro d u c e d  to them .

A s soon a s  b a s e l in e s  w e r e  c o n c lu d ed  fo r  a l l  of the  t e a c h e r s  and  

s tu d e n ts ,  th e  new  m a th  p r o g r a m  w as  in tro d u c e d  in to  the  c u r r i c u lu m .  

T e a c h e r  C co n tin u ed  to  ta p e  r e c o r d  le s s o n s  and  c o l le c t  d a i ly  qu iz  

p a p e r s .  No o th e r  co n d it io n s  w e r e  im p o s e d  upon T e a c h e r  C an d  h e r  

s tu d e n ts  th ro u g h o u t  th e  r e m a in d e r  of th e  s tudy . W hen s ta b le  r a t e s  

w e r e  e s ta b l i s h e d  fo r  s tu d e n ts  A^ and  B j ,  e x p e r im e n ta l  cond ition  one 

w a s  in t ro d u c e d  to th e m .

E x p e r im e n ta l  Condition  One: R e c o rd in g ,  G ra p h in g , and  S h a r ­

ing S tuden t P e r f o r m a n c e  w ith  th e  S tu d en ts :  T e a c h e r s  A and B w e re  

in s t r u c t e d  to  p r e p a r e  an  in d iv id u a l g ra p h  fo r  e ac h  s tu d en t .  T hey  w e re  

in s t r u c te d  to  la b e l  th e  h o r iz o n ta l  a x is  " s e s s i o n s "  and  the  v e r t i c a l  ax is  

" n u m b e r  of c o r r e c t  r e s p o n s e s .  " N u m b e rs  w e re  a ff ixed  a p p ro p r ia te ly .  

T e a c h e r s  A and B, w o rk in g  in d iv id u a lly ,  exp la in ed  the  g ra p h s  to 

s tu d e n ts  A j  and  B j .  A t the  end  of e ach  c l a s s  s e s s io n ,  un til  b e h a v io r s  

r e a c h e d  s ta b le  r a t e s ,  e ach  t e a c h e r  and  h e r / h i s  s tu d en t  r e c o r d e d  the 

s tu d e n t 's  c o r r e c t  r e s p o n s e s  onto the  g ra p h  p a p e r .  A t the  end  of th is  

p h a se  fo r  s tu d e n ts  A j  and B^, t e a c h e r s  A and B ex p la in ed  the g ra p h s
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to  s tu d en ts  A£ and E^. Until b e h a v io r s  r e a c h e d  s ta b le  r a t e s ,  th e s e  

s tu d e n ts  r e c o r d e d  th e i r  c o r r e c t  r e s p o n s e s  on the  g ra p h  p a p e r .  The 

s a m e  p ro c e d u re  w as  fo llow ed  w ith  s tu d en ts  and  B^.

E x p e r im e n ta l  Condition Tw o: R e c o rd in g ,  G rap h in g , S h a r in g ,  

and  P u b lic  D isp lay  of S tudent A r i th m e t i c  P e r f o r m a n c e .  T e a c h e r s  A 

and  B c l e a r e d  a  s e c t io n  of th e i r  c l a s s r o o m  b u l le t in  b o a rd s  to  p ro v id e  

sp a c e  f o r  th e  public  d is p la y  of s tu d e n ts  A^ and  B ^ 's  p e r fo rm a n c e  

g r a p h s ,  con tinu ing  to  ad d  d a ta  d a i ly .  T h is  b egan  a f t e r  b e h a v io r s  

r e a c h e d  s ta b le  r a t e s  in the  e x p e r im e n ta l  co n d itio n  one p h ase  and c o n ­

t in u e d  th ro u g h o u t  the  r e m a in d e r  of th e  s tudy . T he s a m e  p ro c e d u re  

w a s  fo llow ed  w ith  th e  p e r f o r m a n c e  g ra p h s  of s tu d en ts  A^ and  B£ and  

s tu d e n ts  A^ and B 3 . T h is  e x p e r im e n ta l  cond ition  w as  im p le m e n te d  

w hen  s ta b le  b e h a v io r  had  been r e a c h e d  in th e  p re v io u s  p h ase .  T he  

s tudy  ended  w hen  s ta b le  r a t e s  had  been  r e a c h e d  by a l l  s u b je c ts  in 

G roup  A and G roup  B.

A ll  the  s tu d en ts  in the  t h r e e  E M R  c l a s s r o o m s  had  in d iv id u a l­

ized  m a th  p r o g r a m s  b e fo re  the  s tu d y  w as  in i t ia te d .  O th e r  s tu d en ts  

a c c e p te d  any s p e c ia l  p ro c e d u re s  w ith  the  s tu d e n t - su b je c ts  as  p a r t  of 

an in d iv id u a liz ed  p r o g r a m .  None of the  s tu d e n t s - s u b je c t s  o b jec ted  to 

th e  public  d isp la y  of t h e i r  g ra p h s .
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M e a s u r in g  Sub jec t P e r f o r m a n c e  

T e a c h e r  P e r f o r m a n c e

The in v e s t ig a to r  and  the  seco n d  o b s e r v e r  in d ep en d en tly  c a l c u ­

la te d  the  d u ra t io n  of th e  a r i t h m e t i c  l e s s o n s .  E a c h  o b s e r v e r  p layed  the  

ta p e  s e s s io n s  and began  t im in g  f r o m  th e  t im e  th e  t e a c h e r  changed  f r o m  

th e  p re v io u s  a c t iv i ty  to  th e  a r i t h m e t i c  l e s s o n  u n t i l  she  in tro d u c e d  th e  

n ex t  a c t iv i ty .  S ince  t e a c h e r s  w e r e  in s t r u c te d  to  r e c o r d  only  th is  

s e g m e n t  of t h e i r  t e a c h in g ,  id e a l ly  the  o b s e r v e r s  w e r e  t im in g  the to ta l  

a c t iv i ty  r e c o r d e d  by th e  t e a c h e r .  P r a c t i c e  s e s s io n s  w e re  he ld  in 

w h ich  both  th e  f i r s t  and  seco n d  o b s e r v e r  l i s te n e d  to , and  t im e d ,  

"d u m m y "  s e s s i o n s .  T h is  w as  to  i n s u r e  th a t  bo th  o b s e r v e r s  w e re  u s in g  

th e  s a m e  f r a m e  of r e f e r e n c e  to  d e te r m in e  the  beg inn ing  and end of the  

s e s s i o n s .  It w as  p r e v io u s ly  d ec id ed  th a t  w hen  th ey  had  80 p e rc e n t  

a g r e e m e n t  on the  a m o u n t  of t im e  t e a c h e r s  sp en t in a r i t h m e t i c  l e s s o n s ,  

th e y  w ould  begin in d e p en d en tly  c a lc u la t in g  the  d u ra t io n  of the  a c tu a l  

a r i t h m e t i c  l e s s o n s .  A g re e m e n t  w as  d e te r m in e d  by d iv id ing  the  r e c o r d  

of th e  o b s e r v e r  w ith  th e  lo w er  f ig u re  by the  r e c o r d  of th e  o b s e r v e r  

w ith  the  h ig h e r  f ig u r e .  The q u o tien t w a s  m u l t ip l ie d  by 100 and the 

r e s u l t in g  f ig u re  w as  the  p e rc e n ta g e  of a g r e e m e n t  be tw een  the r e c o r d s  

(Hall, 1971, p. 18).

r e c o r d  of o b s e r v e r
w ith  lo w er  f ig u re  v t n n  at c ~ l---------------------=--------- X 100 = % of a g r e e m e n t
r e c o r d  of o b s e r v e r
w ith  h ig h e r  f ig u re
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I n te r o b s e r v e r  r e l i a b i l i ty  n e v e r  fe l l  below  an  a v e r a g e  of 90 p e r ­

cen t  a g r e e m e n t .  The t im e  e ac h  t e a c h e r  spen t in d a i ly  a r i th m e t i c  

l e s s o n s  d u r in g  b a s e l in e  and  the  tw o co n d it io n s  w e re  g ra p h e d  by the 

in v e s t ig a to r  and v e r i f ie d  by the  seco n d  o b s e r v e r .  T e a c h e r s  d id  not 

hav e  know ledge of th is  d a ta .

The a m o u n t of t im e  the  t e a c h e r  sp en t  in a r i t h m e t i c  l e s s o n s  

d u r in g  b a s e l in e  and d u r in g  e x p e r im e n ta l  cond itions  one  and  two a r e  

e x p r e s s e d  a s  m e a n  n u m b e r s .  T he  to ta l  n u m b e r  of m in u te s  sp en t  u n d e r  

e a c h  co n d itio n  w as  su m m e d  and  d iv id ed  by the  n u m b e r  of s e s s io n s  in 

th a t  p hase  of th e  s tudy . M ean s c o r e s  w e r e  d e te r m in e d  fo r  e ac h  s u b ­

j e c t  in e a c h  p h a se  of th e  s tudy b e c a u s e  th e  F r i e d m a n  T e s t  r e q u i r e s  a  

s in g le  s c o r e  in e ach  ro w  by c o lu m n  c e l l .  F r i e d m a n  w a s  the  n o n p a ra -  

m e t r i c  te ch n iq u e  s e le c te d  to  t r e a t  th e  d a ta .

S tuden t P e r f o r m a n c e .  T he  a r i t h m e t i c  p e r f o r m a n c e  of each  

s tu d en t  d u r in g  e ac h  p h a se  of th e  s tudy  w a s  c a lc u la te d  a s  a  m e a n  n u m ­

b e r .  The n u m b e r  of c o r r e c t  r e s p o n s e s  (as r e c o r d e d  on th e i r  g ra p h s )  

w a s  s u m m e d  and d iv ided  by the to ta l  n u m b e r  of s e s s i o n s  d u r in g  th a t  

p h ase .

P e r f o r m a n c e  of th e  C o n tro l  G roup . The a r i t h m e t i c  p e r f o r m ­

a n ce  of e a c h  s tuden t d u r in g  b a se l in e  and  d u r in g  the  r e m a in d e r  of the  

s tudy  w e r e  c a lc u la te d  s e p a r a te ly .  The n u m b e r  of c o r r e c t  r e s p o n s e s  

on d a i ly  q u iz z e s  w e re  s u m m e d  and  d iv ided  by the  to ta l  n u m b e r  of 

s e s s io n s  d u r in g  th a t  p h a se .
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T he a m o u n t of t im e  T e a c h e r  C sp e n t  in a r i t h m e t i c  le s s o n s  d u r ­

ing b a s e l in e  and  d u r in g  th e  r e m a in d e r  of the  s tu d y  w e r e  c a lc u la te d  

s e p a r a t e ly .  The to ta l  n u m b e r  of m in u te s  sp en t  d u r in g  e ac h  p h a se  w as  

su m m e d  and  d iv id ed  by th e  n u m b e r  of s e s s i o n s  in th a t  p h ase  of th e  

s tudy .

S ta t i s t i c a l  T r e a tm e n t

D a ta  w a s  t r e a t e d  t h r e e  w ays:

S u b je c ts '  R e s p o n s e s  C o m p a red  to  T h e m s e l v e s . The s a m e  

b e h a v io r  of s ix  s tu d e n t - s u b je c t s  w as m e a s u r e d  a c r o s s  b a s e l in e  and  

tw o t r e a t m e n t  c o n d it io n s .  A change in  th e  le v e l  of th a t  b e h a v io r  fo r  

e a c h  s u b je c t  w as  c o m p a r e d  w ith  h is  b a s e l in e  r e s p o n s e  le v e l ,  a n d / o r  

w i th  th e  r e s p o n s e  le v e l  of th e  p rev io u s  con d it io n .  A s ta t e m e n t  of 

c a u s a l i ty  c an n o t be m a d e ,  but an  in d ica t io n  of s u c c e s s f u l  change  in  the  

s u b j e c t ' s  b e h a v io r  c an  be g iven . A s u c c e s s f u l  ch an g e  in th is  s tu d y  

cou ld  be th e  s tu d e n t 's  m a in ta in e d  i n c r e a s e  in n u m b e r  of c o r r e c t  

r e s p o n s e s  on d a i ly  a r i t h m e t i c  q u iz z e s .

The b e h a v io r s  of th e  th r e e  t e a c h e r - s u b j e c t s  w e r e  s i m i l a r l y  

m e a s u r e d .  Ind iv idua l r e s p o n s e s  w e re  c o m p a r e d  a c r o s s  b a se l in e  and 

th e  tw o e x p e r im e n ta l  c o n d it io n s .  In th i s  d e s ig n ,  e a c h  su b jec t  s e r v e s  

a s  h i s / h e r  own c o n tro l .

S u b jec ts  C o m p a re d  W ithin E a c h  M u ltip le  B a s e l in e  G roup. In the 

m u l t ip le  b a se l in e  d e s ig n  a c r o s s  in d iv id u a ls  u se d  in th i s  s tudy , b a s e l in e
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d a ta  w e r e  g a th e re d  f o r  one b e h a v io r  a c r o s s  s e v e r a l  p e r s o n s .  A f te r  

b e h a v io r  s ta b i l iz e d  a c r o s s  s u b je c t s ,  th e  e x p e r im e n ta l  cond ition  w as 

invoked fo r  one s u b je c t  w h ile  b a s e l in e  c o n d it io n s  w e r e  con tinued  fo r  

th e  o th e r  s u b je c ts .  A s  th e  e x p e r im e n t a l  cond ition  w as  e x ten d ed  to 

in c lude  s e p a r a t e  in d iv id u a ls ,  th e  r e s p o n s e  f re q u e n c y  w as  ex p ec te d  to 

change . T h is  w as  in ten d ed  to  d e m o n s t r a t e  th a t  the  b e h a v io r  of each  

su b jec t  d id  not change  u n t i l  he w as  in c lu d e d  in th e  e x p e r im e n ta l  c o n d i­

t io n .  S ig n if ican ce  in t h i s  c o m p a r i s o n  n e e d  not be a s c e r t a i n e d  by p a r a ­

m e t r i c  o r  n o n - p a r a m e t r i c  s t a t i s t i c s .  S ig n if ic an c e  in th i s  con tex t can  

r e f e r  to  a  c o m p a r i s o n  be tw een  the  a c c o m p l i s h e d  c o r r e c t i o n  and  the  

le v e l  n e c e s s a r y  fo r  a d e q u a te  fu n c tio n in g  in  ou r  so c ie ty ;  it  d o es  not 

r e f e r  to  a  lev e l  of co n fid en ce  th a t  a c h an g e  h a s  o c c u r r e d  r e l a t i v e  to 

c o n t ro l  cond itions  o r  g ro u p s  (R is ley ,  1969). S o c ia l  c o n s id e ra t io n s  

a r e  invo lved  in e v a lu a t in g  the  m a g n i tu d e  of im p r o v e m e n t  b ro u g h t by the  

b e h a v io r  m o d if ica t io n  p r o c e d u r e .  The e x te n t  to  w h ich  the  s o c ia l ly  

d e s i r e d  lev e l  of b e h a v io r a l  chan g e  is a p p r o x im a te d  d e te r m in e s  the 

" s ig n i f ic a n c e "  of the  b e h a v io r a l  a p p l ic a t io n .

T he F r ie d m a n  T e s t  (see  n ex t  s e c t io n )  w as  ap p lied  to  the  d a ta  of 

G roups  A and B a s  a seco n d  w ay  of e x p r e s s in g  th e  r e s u l t s  of the  d a ta .

In ad d it io n  the  W ilcoxon Signed Rank T e s t  (H o llander  and  W olfe, 1973, 

p. 27) w as  app lied  to  th e  d a ta  of the  s tu d e n t - s u b j e c t s  in the  c o n tro l  

g ro u p  to  d e te r m in e  th e  e f fe c t s ,  if any , of the  New M ath P r o g r a m  a lo n e  

on s tu d en t  p e r f o r m a n c e .  The W ilcoxon Signed R ank  T e s t  is  a p p r o p r ia te
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to  u se  w hen the d a ta  c o n s i s t s  of two o b s e rv a t io n s  on e ach  of n s u b je c ts ,  

and  the p o pu la tion  is d i s t r i b u t io n - f r e e  (H ollander an d  W olfe, 1973, 

p. 27).

S ub jec ts  C o m p a re d  A c r o s s  the  T h r e e  G roups

S ince  the  N w a s  s m a l l  (N = 9, s tu d e n t - s u b je c t s ;  N = 3, t e a c h e r -  

s u b je c t s )  an d  the  popu la tion  w as  not n o r m a l ,  the  u s e  of a  n o n p a r a -  

m e t r i c  m e th o d  to t r e a t  th e  d a ta  w as  a d v ise d  ( K e r l in g e r ,  1964, p. 286; 

M c N e m a r ,  1969, p. 430; F e rg u s o n ,  1971, p. 139; H o l la n d e r  and  W olfe, 

1973, p. 1). The d a ta  c o n s is te d  of a  s e t  of th r e e  o b s e r v a t io n s  fo r  a 

s am p le  of n in e  in d iv id u a ls  in the  c a s e  of the  s tu d e n t - s u b j e c t s ,  and a 

s e t  of t h r e e  o b s e r v a t io n s  fo r  a  s a m p le  of th r e e  in d iv id u a ls  in the  c a s e  

of the  t e a c h e r - s u b j e c t s .  T h e  a p p r o p r ia t e  s t a t i s t i c a l  t r e a t m e n t  then 

(K e r l in g e r ,  1964, pp. 29 0 -2 9 7 ; M c N e m a r ,  1969, p. 434; F e r g u s o n ,

1971, pp. 3 33 -335 ; H o l la n d e r  and W olfe , 1973, pp. 139-146) w a s  the  

F r i e d m a n  tw o -w a y  a n a ly s i s  of v a r ia n c e  by ra n k s  (1937). T he  F r i e d ­

m a n  T e s t  i s  a n o n p a r a m e t r i c  m e th o d  f o r  the  m ix e d  m o d e l  s i tu a t io n  

w h e re  the  co lu m n s  s tan d  fo r  C e x p e r im e n ta l  c o n d it io n s  and  the  row s 

s tan d  fo r  R in d iv id u a ls  (M cN e m a r ,  1969, p. 434). T ab le  2 is  a m o d e l  

of the F r i e d m a n  T e s t  u s in g  d a ta  f r o m  Group A. T h is  s t a t i s t i c a l  

p r o c e d u re  w a s  a p p l ie d  to  the  d a ta  of T e a c h e r s  A an d  B on th e i r  

s tu d en ts  (G roups A and B) s e p a r a te ly .  When a n u ll  h y p o th e s is  w as  not 

found te n a b le ,  a m u l t ip le  c o m p a r i s o n  p ro c e d u re  w a s  a p p l ie d  to



d e te r m in e  w hich  t r e a t m e n t s  d i f f e r e d  s ig n i f ic a n t ly  (H o llan d e r  and 

W olfe, 1973, pp. 151-154).

T A B L E  2

A M O D E L  OF TH E  FR IE D M A N  T E S T

E x p e r im e n ta l  C ond itions

S u b jec ts
B a s e l in e R e c o r d ,  G rap h  

S h a re  D a ta
IPublic D isp lay  

of D a ta

1 6 . 0 0  (1 ) 7. 40 (2) 8 . 26 (3)

2 5 .2 5  (1) 7. 00 (2) 8 .3 3  (3)

3 4 .2 7  (1) 7. 00 (2) 7 .2 5  (3)

R i = 3
R 2  = 6 R 3 = 9



C H A P T E R  IV

R ESU L TS OF THE STUDY

In th is  s tu d y  an  a t te m p t  w a s  m a d e  to d e te r m in e  the  e f fe c ts  of 

know ledge  of s tu d en t  a r i t h m e t i c  p e r f o r m a n c e  on th e  b e h a v io r s  of s ix  

ed u ca b le  m e n ta l ly  r e t a r d e d  s tu d en ts  and  th e i r  t h r e e  t e a c h e r s .  N u m b er  

of c o r r e c t  r e s p o n s e s  on the  s tu d e n ts '  d a i ly  a r i t h m e t i c  q u iz z e s  w as  

m e a s u r e d .  T he a m o u n t of t im e  the  t e a c h e r s  sp en t  in a r i t h m e t i c  

l e s s o n s  w as  m e a s u r e d  c o n c u r r e n t ly  w ith  s tu d en t  b e h a v io r .  The 

b e h a v io r s  of a  c o n t ro l  g ro u p  w e r e  a l s o  m e a s u r e d .  T h is  l a t t e r  g ro u p  

c o n s i s te d  of t h r e e  e d u cab le  m e n ta l ly  r e t a r d e d  s tu d en ts  and  th e i r  

t e a c h e r .  D a ta  c o l le c te d  in the  s tudy  a r e  p r e s e n te d  in th i s  c h a p te r .

C h a p te r  IV is  d iv id ed  in to  two m a in  p a r t s ;  the  f i r s t  p a r t  c o n ­

s i s t s  of r e s u l t s  and th e  second  p a r t  is  a  r e s t a t e m e n t  of the  h y p o th e s e s .  

The f i r s t  p a r t  is  subd iv ided  in to  s e c t io n s  w h ich  a r e  b a s e d  on: c o m p a r i ­

son  of e ac h  in d iv id u a l 's  b eh av io r  a c r o s s  t r e a tm e n t  p h a s e s ;  c o m p a r iso n  

of s u b je c ts  w ith in  g ro u p s ;  c o m p a r is o n  of s u b je c ts  a c r o s s  g ro u p s .

Two b a s e l in e s  a r e  r e c o r d e d  in the  s u b je c t s '  g r a p h s .  D u rin g  

B a se l in e  t e a c h e r s  w e r e  r e q u e s te d  to  te a c h  a r i t h m e t i c  in t h e i r  "u su a l  

m a n n e r "  and to  g ive s tu d e n ts '  w o r k s h e e ts  o r  q u iz z e s  to  the

56
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in v e s t ig a to r .  Two fa c ts  can  be a s c e r t a in e d  f r o m  th e  B ase l in e ^  d a ta :  

(1 ) s tu d e n ts  w e r e  no t w o rk in g  m a th  p ro b le m s  e v e r y  day ; and (2 ) b a s e ­

line  r e s p o n s e s  f lu c tu a te d  so  g r e a t ly  th a t ,  in a  two w e ek s  p e r io d ,  so m e  

s tu d e n ts  h a d  not e s ta b l i s h e d  s ta b le  r a t e s  (see O p e ra t io n a l  D e f in i t io n s ,  

p. 10). A t th e  end of two w e e k s  of d a ta  c o l le c t in g ,  a l l  of the  s tu d en ts  

and  t e a c h e r s  had  E a s t e r  v a ca t io n .  B ec a u se  s o m e  r e s p o n s e  r a t e s  w e re  

u n s ta b le  and  no d a ta  w e re  c o l le c te d  on any of th e  s u b je c ts  fo r  a  w eek , 

th e  d e c i s io n  w as  m a d e  th a t  th e  New M ath  P r o g r a m  should  be i n t r o ­

d u ced  to  e a c h  s u b je c t  and  to  r e c o r d  a  second  b a s e l in e  u n t i l  the  

r e s p o n s e s  of a t  l e a s t  one su b je c t  in  e a c h  of th e  t h r e e  g ro u p s  b e c a m e  

s ta b i l iz e d .

R aw  d a ta  of s tu d e n t - s u b je c t s  is  s u m m a r iz e d  in T ab le  3. Raw  

d a ta  of t e a c h e r - s u b j e c t s  is  s u m m a r i z e d  in T a b le  4. The fo llow ing 

p r e s e n ta t io n  of r e s u l t s  beg ins  w ith  th e  c o m p a r i s o n  of the  s u b je c ts  to  

t h e m s e lv e s .

S u b je c ts '  R e s p o n s e s  C o m p a re d  to T h e m s e lv e s

R e s u l t s

In the  f i r s t  s e c t io n ,  th e  b e h av io r  of n ine  s tu d e n ts  and th r e e  

t e a c h e r s  i s  p r e s e n te d .  In th e  m u l t ip le  b a se l in e  r e s e a r c h  d e s ig n  u sed  

in th i s  s tu d y , e ach  su b je c t  s e r v e s  a s  h is  own c o n t ro l .  B eh a v io rs  

ex h ib i te d  d u r in g  the  e x p e r im e n ta l  co n d itio n s  a r e  c o m p a re d  to each  

o th e r  and to  the  in d iv id u a l b a se l in e  d a ta .



T A B L E  3

M EA N  N U M B ER  O F  C O R R E C T  A R IT H M E T IC  R E SP O N SE S
O F EM R  STU D EN TS

S ubjec t B a se l in e ^
N ew  M ath  P r o g r a m  

B a s e l in e 2

R e c o r d ,  G rap h  
S h a re  D a ta

P u b l ic  D is p la y  
of D a ta

A i 7. 00 6 . 0 0 7 .4 0 8 .2 6

A 2 2. 75 5. 25 7. 00 8 . 33

A 3 3. 00 4 .2 7 7. 00 7 .2 5

B 1 9 . 6 6 7. 83 1 0 . 0 0 9. 81

B 2 7. 57 7. 00 8 . 50 8 . 77

B3 3. 71 5. 30 5. 40 7. 00

C 1 5. 00 6 . 04 6 . 04 6 . 04

C 2 9. 33 6 . 65 6 . 65 6 . 65

C3 7. 20 7 .6 8 7. 6 8 7. 6 8

oo



T A B L E  4

M EAN N U M BER O F M IN U TES S P E N T  IN A R IT H M E T IC  LESSONS
BY E M R  T E A C H E R S

Sub jec t B a s e l in e  j
New M ath  P r o g r a m  

B a s e l i n ^
R e c o r d ,  G rap h  

S h a re  D a ta
P u b l ic  D is p la y  

of D a ta

A 39. 75 51. 00 51. 50 51. 00

B 34. 00 28. 33 32. 33 30. 38

C 26. 0 0 4 1 .3 0 4 1 .3 0 41. 30

U1
vO
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S tu d e n t-S u b je c t  A^. S ub jec t A j  is  a ju n io r  h igh  sch o o l  fe m a le ,  

a g e  fo u r te e n  y e a r s ,  one m o n th ,  and  a  m e m b e r  of the  e x p e r im e n ta l  

g ro u p . A j ' s  n u m b e r  of c o r r e c t  r e s p o n s e s  d e c r e a s e d  w hen th e  New 

M ath  P r o g r a m  w as  in t ro d u c e d ;  r e tu r n e d  to  s l ig h t ly  above  B ase l in e  j 

w hen  know ledge  of p e r f o r m a n c e  w as  r e c o r d e d ,  g ra p h e d  and s h a r e d  

w i th  the  s tu d e n t ;  an d  in c r e a s e d  f u r th e r  when th e  g ra p h e d  d a ta  w as  

p ub ic ly  d is p la y e d  on the  c l a s s r o o m  b u lle t in  b o a rd .  F ig u r e  1 

g ra p h ic a l ly  d is p la y s  S u b jec ts  A ^ 's  b e h a v io r .

S tu d e n t-S u b je c t  A£. Sub jec t is  a  ju n io r  h igh  sch o o l boy, age  

th i r t e e n  y e a r s ,  s e v e n  m o n th s ,  and a  m e m b e r  of th e  e x p e r im e n ta l  

g ro u p . N u m b e r  of c o r r e c t  r e s p o n s e s  in a r i t h m e t i c  c o n tin u a lly  

i n c r e a s e d  f r o m  B a s e l in e ^ ,  th ro u g h  th e  New M ath  P r o g r a m ,  th e  

R e c o rd in g ,  G raph ing  and S h a r in g  of D a ta  p h a se ,  and  th e  P u b l ic  D is ­

p lay  of D a ta  on the  C l a s s r o o m  B u lle tin  B o a rd .  A 2 ' s  b e h a v io r  is 

g ra p h e d  in  F ig u r e  2.

S tu d e n t-S u b je c t  A j .  A^ is a  ju n io r  h ig h  sch o o l g i r l ,  ag e  f o u r ­

t e e n  y e a r s ,  seven  m o n th s ,  and  the  t h i r d  m e m b e r  of th e  e x p e r im e n ta l  

g ro u p . A ^ 's  n u m b e r  of c o r r e c t  r e s p o n s e s  in a r i t h m e t i c  in c r e a s e d  

o v e r  b a s e l in e  w hen th e  New M ath P r o g r a m  w a s  in t ro d u ce d ;  in c r e a s e d  

a g a in  d u r in g  the  p h a se  of R e c o rd in g ,  G rap h in g  and  S h a r in g  D a ta  w ith  

th e  s tu d en t  and  in c r e a s e d  v e r y  s l ig h t ly  d u r in g  th e  f in a l  p h a s e - - th e  

FHiblic D isp la y  of D a ta  on th e  C la s s r o o m  B u lle t in  B o ard .  F ig u r e  3 

r e p r e s e n t s  A ^ 's  r e s p o n s e s .
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S tu d e n t-S u b je c t  B j .  S ub jec t  B j is a  s tu d en t  in a  p r im a r y  c l a s s  

f o r  e d u c a b le  m e n ta l ly  r e t a r d e d  c h i ld re n .  He is  s e v e n  y e a r s ,  e lev en  

m o n th s  o ld  and is  a  m e m b e r  of th e  r e p l ic a t io n  g ro u p .  B^ w as  th e  f i r s t  

s tu d en t  in  h is  c l a s s  to  r e c e iv e  th e  e x p e r im e n ta l  p h a s e s .  M ean n u m b e r  

of c o r r e c t  a r i t h m e t i c  r e s p o n s e s  d u r in g  b a s e l in e  w as  h igh  fo r  B j .

Quiz  p a p e r s  d u r in g  th i s  p h ase  r e f l e c t  B j ' s  know ledge  of n u m b e r  fa c ts  

up  to  te n .  S u b tra c t io n  w as  in t ro d u c e d  in B j ' s  N ew  M ath  P r o g r a m .  

M ean  n u m b e r  of c o r r e c t  r e s p o n s e s  is  lo w e r  d u r in g  th e  New M ath  

P r o g r a m  p h ase  of the  s tu d y  and  i n c r e a s e s  o v e r  bo th  B a s e l in e j  and  the  

New M ath  P r o g r a m  p h a se  w hen th e  e x p e r im e n ta l  co n d it io n s  a r e  i n t r o ­

duced . F ig u r e  4 p r e s e n t s  B ^ 's  b e h a v io r  d u r in g  the  s tudy .

S tu d e n t-S u b je c t  B 2 - B2  i s  a  f e m a le  s tu d e n t ,  n ine  y e a r s ,  n ine  

m o n th s  o ld , and a  m e m b e r  of th e  re p l ic a t io n  g ro u p .  M ean n u m b e r  of 

c o r r e c t  r e s p o n s e s  d e c r e a s e d  f r o m  b a se l in e  r a t e  d u r in g  the  New M ath  

P r o g r a m  p h ase .  H o w e v e r ,  m e a n  s c o r e s  i n c r e a s e d  d u rin g  the  f i r s t  

e x p e r im e n ta l  cond ition  and i n c r e a s e d  f u r th e r  d u r in g  th e  second  

e x p e r im e n ta l  cond ition . F ig u r e  5 g ra p h ic a l ly  p r e s e n t s  B2 ' s  b e h av io r .

S tuden t Sub jec t B 3 . B3 i s  a f e m a le ,  s e v e n  y e a r s ,  tw o m o n ths  

o ld , and  th e  th i r d  m e m b e r  of th e  r e p l ic a t io n  g ro u p .  T h is  s u b je c t 's  

B a s e l in e j  b e h a v io r  show s a s te a d y  d e c l in e  in n u m b e r  of c o r r e c t  

r e s p o n s e s  in a r i t h m e t i c .  M ean s c o r e s  d u r in g  the  New M ath  P r o g r a m  

p h a se  and  the  R e c o rd in g ,  G raph ing  and S h a r in g  D a ta  p hase  in c r e a s e d  

so m ew h a t  f r o m  B a s e l in e ^ ,  w ith  a  m o re  n o t ic e a b le  in c r e a s e  d u r in g  the



P u b lic  D isp la y  of D a ta  on the  C la s s r o o m  B ulle tin  B o a rd  phas 

b e h a v io r  is  g ra p h e d  in  F ig u r e  6 .
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S tu d e n t-S u b je c t  C j .  T h is  su b jec t  is  a  ju n io r  h igh  sch o o l f e m a le ,  

a g e  t h i r t e e n  y e a r s ,  two m o n th s ,  an d  a  m e m b e r  of th e  c o n t ro l  g ro u p . 

C j ' s  n u m b e r  of c o r r e c t  a r i t h m e t i c  r e s p o n s e s  i n c r e a s e d  f r o m  B a s e l in e j  

d u r in g  th e  New M ath  P r o g r a m  p h a se .  C j ' s  r e s p o n s e s  a r e  e x p r e s s e d  

in  F ig u r e  7.

S tu d e n t-S u b je c t  C2 « C2  i s  a  f e m a le ,  t h i r t e e n  y e a r s ,  f ive  m o n th s  

o ld ,  an d  th e  sec o n d  m e m b e r  of the  c o n t ro l  g ro u p . C2 's  n u m b e r  of 

c o r r e c t  a r i t h m e t i c  r e s p o n s e s  d e c r e a s e d  f r o m  B a se l in e ^  d u r in g  th e  

New  M ath  P r o g r a m  p h a se .  Th is  s u b je c t ' s  b e h a v io r  is  g r a p h ic a l ly  

p r e s e n t e d  in F ig u r e  8 .

S tu d e n t-S u b je c t  C3 . C3 i s  a  fo u r te e n  y e a r s ,  s ev e n  m o n th s  old 

f e m a le  a n d  a m e m b e r  of th e  c o n tro l  g ro u p . N u m b e r  of c o r r e c t  

a r i t h m e t i c  r e s p o n s e s  i n c r e a s e d  s l ig h t ly  d u r in g  th e  New M ath  P r o g r a m  

p h a se .  In f ig u re  9, d a ta  on the  b e h a v io r s  of C3 i s  p r e s e n te d .
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T e a c h e r  A. T e a c h e r  A is  a  m e m b e r  of the  e x p e r im e n ta l  g roup . 

The New M ath  P r o g r a m  and the e x p e r im e n ta l  co n d it io n s  w e r e  i n t r o ­

d uced  to  T e a c h e r  A a t  the  s a m e  t im e  th ey  w e re  in t ro d u c e d  to  s tu d en t  

A j .  The am o u n t of t im e  T e a c h e r  A sp en t  in a r i t h m e t i c  l e s s o n s  

i n c r e a s e d  and w as  m a in ta in e d  f r o m  B a s e l in e j  th ro u g h  the  New M ath 

P r o g r a m  and E x p e r im e n ta l  C ond itions  p h a se s .  F ig u r e  10 is  a  g ra p h  

of T e a c h e r  A 's  b e h a v io r .

T e a c h e r  B. T e a c h e r  B t e a c h e s  the  r e p l ic a t io n  g ro u p  of p r i m a r y  

e d u cab le  m e n ta l ly  r e t a r d e d  s tu d e n ts .  T e a c h e r  B d e c r e a s e d  th e  am o u n t 

of t im e  sp en t in a r i t h m e t i c  l e s s o n s  f r o m  B ase lin e^  to  the  N ew  M ath  

P r o g r a m .  A m ount of t im e  sp en t  in a r i t h m e t i c  l e s s o n s  i n c r e a s e d  a g a in  

d u r in g  the  two e x p e r im e n ta l  co n d it io n s  but d id  no t i n c r e a s e  to  the  

a m o u n t of t im e  he ld  in B a se l in e ^ .  T e a c h e r  B 's  b e h a v io r s  a r e  g ra p h e d  

in  F ig u r e  11.

T e a c h e r  C. T e a c h e r  C t e a c h e s  the  c o n t ro l  g ro u p  of ju n io r  h igh  

sch o o l s tu d e n ts .  The a m o u n t of t im e  th a t  T e a c h e r  C sp en t  in a r i t h m e ­

t ic  l e s s o n s  in c r e a s e d  f r o m  B ase l in e ^  d u r in g  the  New M ath  P r o g r a m  

p h ase .  The c o n tro l  g ro u p  did not r e c e iv e  the  e x p e r im e n ta l  c o n d it io n s .  

T e a c h e r  C 's  b eh av io r  is  g ra p h e d  in F ig u r e  12.
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A s  the  g ra p h s  in d ic a te ,  a l l  the  s tu d en ts  who r e c e iv e d  the  e x p e r i ­

m e n ta l  co n d it io n s  (G roup A and  G roup  B) e v en tu a l ly  in c r e a s e d  th e i r  

m e a n  n u m b e r s  of c o r r e c t  r e s p o n s e s  o v e r  the  B a s e l in e 2  s c o r e s .  

O r ig in a l ly ,  th e  r e s e a r c h  d e s ig n  did  not inc lude  B a s e l in e 2  w h ich  w as 

r e c o r d e d  a s  th e  New M ath  P r o g r a m  p h ase  w as  in tro d u c e d .  The c o n ­

t r o l  g ro u p  had  b een  in c o r p o r a te d  to  m e a s u r e  the  e f fe c ts  of the  New 

M ath  P r o g r a m  a lo n e .  H o w ev e r ,  b e c a u se  of th e  u n s ta b le  b a s e l in e  r a t e s  

of s tu d e n ts  and  A^ and  the  p e r io d  of a b s e n c e  d u r in g  E a s t e r  v aca tio n ,  

th e  d e c is io n  w a s  m ad e  to  r e c o r d  a n o th e r  b a s e l in e  in con junc tion  w ith  

the  New M ath  p r o g r a m .  S tab le  r a t e s  w e r e  e s ta b l i s h e d  b e fo re  the  

e x p e r im e n ta l  co n d it io n s  w e r e  in t ro d u c e d .

S tuden ts  B j and  B£ s t a r t e d  w ith  r e l a t iv e ly  h ig h  m e a n  s c o r e s  

(9. 6 6  and  7. 57 r e s p e c t iv e ly )  d u r in g  B a s e l in e j .  T h e i r  low a c h ie v e m e n t  

in a r i t h m e t i c  w a s  b a se d  on th e  le v e l  a t  w h ich  they  w e re  w o rk in g  and 

not upon the n u m b e r  of e r r o r s  th e y  w e r e  m ak in g . When the  New M ath  

P r o g r a m  p h ase  w as  in t ro d u c e d ,  s u b t r a c t io n  of n u m b e r s  up to ten  w as  

c o m b in ed  w ith  the  ad d it io n  fa c ts  up to  ten . L ev e l  of d iff icu lty  w as 

i n c r e a s e d  at th is  point fo r  th e s e  s tu d e n ts .  T h is  could  exp la in  the 

lo w er  n u m b e r  of c o r r e c t  r e s p o n s e s  w hich  S tuden ts  B j and B£ e m it te d  

d u r in g  th e  New M ath  P r o g r a m  p h a se .  H o w ev e r ,  the  in tro d u c tio n  of 

the  two e x p e r im e n ta l  p h a se s  in c r e a s e d  th e  n u m b e r  of c o r r e c t  r e s p o n s e s  

fo r  th e s e  s tu d e n ts .
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T he g ra p h e d  r e s p o n s e s  in d ic a te  th a t  the  b e h a v io r s  of S tuden ts  

A j ,  A A 3 , and  B j and B2  w e r e  in c r e a s e d  a s  th e  R e c o rd in g ,  G r a p h ­

ing and  S h a rin g  D a ta  w ith  S tuden ts  w as  invoked. S tudent B ^ 's  b e h a v io r  

w a s  v e r y  s l ig h t ly  a l t e r e d  by th is  p h ase ,  h o w e v e r  B j ' s  n u m b e r  of c o r ­

r e c t  a r i t h m e t i c  r e s p o n s e s  in c r e a s e d  a s  the  P u b l ic  D isp lay  on a B u l le ­

t in  B o a rd  p h ase  w a s  in c luded  in the  s tudy .

T he public  d is p la y  of p e r fo rm a n c e  w as  on ly  s l ig h t ly  m o r e  o r  

l e s s  e f fec t iv e  fo r  s tu d e n ts  A 3 , B j  and  B2  than  th e  R e c o rd in g ,  G r a p h ­

ing and  S h a r in g  of D a ta  a lo n e .  It shou ld  be r e c a l l e d  th a t  bo th  B^ and 

B 2  had  h ig h  c o r r e c t  r e s p o n s e  r a t e s ,  (10. 00 and  8 . 50, r e s p e c t iv e ly )  

d u r in g  the  p re v io u s  p h ase .

T e a c h e r s  A and  C in c r e a s e d  the  am oun t of t im e  th ey  sp en t  in 

a r i t h m e t i c  f r o m  B a s e l in e j  w hen  the  New M ath  P r o g r a m  p h ase  began . 

T h is  w a s  m a in ta in e d  th ro u g h  the e x p e r im e n ta l  cond itions  fo r  T e a c h e r  

A . It w as  a l s o  m a in ta in e d  th ro u g h o u t the  r e m a in d e r  of th e  s tudy  fo r  

T e a c h e r  C, who d id  not r e c e iv e  the  e x p e r im e n ta l  c o n d it io n s .  The 

am o u n t  of t im e  T e a c h e r  B sp en t in a r i th m e t i c  l e s s o n s  d e c r e a s e d  f r o m  

B a s e l in e ^ .

W hile  a  s ta t e m e n t  of c a s u a l i ty  cannot be m a d e  w hen  c o m p a r in g  

an in d iv id u a l 's  b e h a v io r  to  h i m / h e r s e l f ,  any m a in ta in e d  in c r e a s e  in 

th e  n u m b e r  of c o r r e c t  a r i t h m e t i c  r e s p o n s e s  e m i t te d  by ed u cab le  

m e n ta l ly  r e t a r d e d  s tu d e n ts  could  be i n te r p r e te d  a s  an  in d ic a t io n  of 

s u c c e s s f u l  ch an g e .  B ase d  on th is  p r e m is e ,  e a c h  s tu d en t  invo lved  in
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th e  e x p e r im e n ta l  and  re p l ic a t io n  g ro u p s  e x p e r ie n c e d  s u c c e s s f u l  

ch an g e s  in b e h a v io r  w hen  e x p e r im e n ta l  cond itions  w e r e  in tro d u ce d .  

S im i la r ly ,  the  a s s u m p t io n  w as  m a d e  th a t  an in c r e a s e  in the  am o u n t of 

t im e  t e a c h e r s  spen t in  a r i t h m e t i c  l e s s o n s  in d ic a te d  an in c r e a s e d  

e f fo r t  by the  t e a c h e r  to  im p ro v e  s tu d en t  p e r f o r m a n c e .  D a ta  on 

T e a c h e r s  A and  C in d ic a te  su ch  an  in c r e a s e  in e f fo r t .

S u b jec ts  C o m p a re d  W ith in  G ro u p s

R e s u l t s

T he  b e h a v io r  of fo u r  g r o u p s - - e x p e r i m e n t a l  G roup  A, R ep l ica t io n  

G roup  B, an d  c o n t ro l  G roup  C, w il l  be g ra p h ic a l ly  p r e s e n te d  in th is  

se c t io n ;  th e  d a ta  of th e  t e a c h e r s  a r e  a l s o  p r e s e n te d  a s  a  g ro u p .

S tudent G ro u p s  A and  B r e p r e s e n t  a  m u l t ip le  b a s e l in e  d e s ig n  a c r o s s  

t h r e e  s u b je c t s .  B a s e l in e  d a ta  w e re  g a th e r e d  fo r  one b e h a v io r  a c r o s s  

th e  t h r e e  p e r s o n s .  B a s e l in e  d a ta  w e r e  ag a in  g a th e r e d  a c r o s s  in d iv id ­

u a l s  w hen  th e  New M ath  P r o g r a m  w as  in t ro d u c e d  s im u l ta n e o u s ly  to 

th e  t h r e e  s u b je c t s .  A f te r  b e h av io r  s ta b i l iz e d  (see  O p e ra t io n a l  D e f in i­

t io n s ,  p. 1 0 ) a c r o s s  s u b je c t s ,  the  f i r s t  e x p e r im e n ta l  cond ition  w as 

invoked fo r  one s u b jec t  w h ile  b a se l in e  co n d itio n s  w e r e  con tinued  fo r  

th e  o th e r  s u b je c ts .  T he  e x p e r im e n ta l  condition  w as  ex ten d ed  to inc lude  

th e  s e p a r a te  in d iv id u a ls .  A f te r  b e h a v io r  s ta b i l iz e d  fo r  th e  f i r s t  su b je c t  

in the  f i r s t  e x p e r im e n ta l  cond ition , the  second  e x p e r im e n ta l  condition  

w as  invoked . T h is  seco n d  e x p e r im e n ta l  cond ition  a l s o  w as  ex tended  to
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in c lude  the  s e p a r a t e  in d iv id u a ls .  F ig u r e  13 is a  g r a p h  of the  m u lt ip le  

b a s e l in e  d a ta  of e x p e r im e n ta l  G roup  A. F ig u r e  14 is  a g ra p h  of the 

d a ta  of r e p l ic a t io n  G roup  B.

F ig u r e  15 is  a  g ra p h  com bin ing  the r e c o rd e d  b e h a v io r s  of the 

t e a c h e r s .  D ata  in d ic a te s  the  a m o u n t  of t im e  the  t e a c h e r s  sp en t in 

a r i t h m e t i c  l e s s o n s .  T e a c h e r s  A and  C in c r e a s e d  th e  m ean  am ount of 

t im e  they  spen t in a r i th m e t i c  l e s s o n s  f r o m  B a se l in e ^ .  The in c re a s e  

began  w hen the  New M ath  P r o g r a m  w as  in t ro d u c e d .  T e a c h e r  B 

d e c r e a s e d  the  m e a n  am o u n t of t im e  sp en t  in a r i th m e t i c  l e s s o n s  f ro m  

B a s e l in e j .

F ig u r e  16 is  a  g ra p h  of the  b e h a v io r s  of the  c o n tro l  g ro u p . The 

W ilcoxon S igned Rank T e s t  (H o llan d e r  and  Wolfe, 1973, p. 27) w as 

a p p l ie d  s e p a r a te ly  to  the  d a ta  of th e  t e a c h e r s  and to  th e  s tu d e n t - s u b -  

j e c t s  in the  c o n t ro l  g roup . T h is  t e s t  w as  u sed  to  m e a s u r e  th e  e ffe c ts ,  

if any , of the  New M ath  P r o g r a m  on the  b e h a v io r s  of the  su b je c ts .

S ub jec ts  C o m p a re d  A c r o s s  G roups

R e s u l t s

D a ta  w hich  w e re  g a th e re d  on s tu d e n t - s u b je c t s  who r e c e iv e d  the 

t r e a t m e n t  cond itions  a r e  g ra p h ic a l ly  p re s e n te d  in F ig u r e  17. T hese  

a r e  the  s tu d en ts  in G roups A and B (e x p e r im e n ta l  an d  re p l ic a t io n  

g ro u p s ,  r e s p e c t iv e ly ) .  B a s e l in e j  is  not inc luded  in th is  s e c t io n  s ince  

s t a t i s t i c a l  t r e a tm e n t  w as  ap p lied  only to d a ta  f ro m  th e  New M ath
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P r o g r a m  p h a se  and  th e  two t r e a t m e n t  p h a se s .  A s  s ta t e d  p re v io u s ly  

in th i s  c h a p te r ,  a l l  th e  s tu d e n ts  in G ro u p s  A and  B i n c r e a s e d  th e i r  

m e a n  n u m b e r s  of c o r r e c t  r e s p o n s e s  o v e r  B a s e l in e 2 - A ll  s ix  s tu d en ts  

in c r e a s e d  m e a n  n u m b e r s  of c o r r e c t  r e s p o n s e s  w h en  the  f i r s t  e x p e r i ­

m e n ta l  co n d itio n  w as  in t ro d u c e d .  D u rin g  the  sec o n d  e x p e r im e n ta l  

con d it io n ,  f ive  of the  s ix  s tu d e n ts  f u r th e r  i n c r e a s e d  m e a n  n u m b e r s  of 

c o r r e c t  r e s p o n s e s .  T he  s ix th  s tu d e n t  s l ig h tly  d e c r e a s e d  h is  m ean  

n u m b e r  of c o r r e c t  r e s p o n s e s  d u r in g  the  second  e x p e r im e n t a l  ph ase .

The F r i e d m a n  T e s t  w as  a p p l ie d  to  th e  d a ta  of G ro u p s  A and B. 

W hen the  n u ll  h y p o th e s is  w as  n o t  found te n a b le ,  a  m u l t ip le  c o m p a r is o n  

p r o c e d u r e  w as  ap p l ie d  to  d e te r m in e  w h ic h  t r e a t m e n t s  d i f f e r e d  s ig n if ­

ic a n t ly  (H o llander  and  W olfe, 1973, p. 151).

H y p o th e se s

The h y p o th e se s  of the  s tu d y  a r e  r e s t a t e d  h e r e  to g e th e r  w ith  

s t a t e m e n t s  a s  to  t h e i r  te n a b i l i ty  in ligh t of s t a t i s t i c a l  r e s u l t s .  A fu ll  

d i s c u s s io n  w il l  fo llow  in the  n e x t  c h a p te r  of th is  s tudy .

H o j :  T h e re  w il l  be no s t a t i s t i c a l ly  s ig n if ic a n t  change (a= . 05) in 

th e  n u m b e r  of c o r r e c t  a r i t h m e t i c  r e s p o n s e s  e m it te d  by 

th r e e  low ach ie v in g  s tu d en ts  when know ledge of d a i ly  qu iz  

s c o r e s  a r e  r e c o r d e d  and g ra p h e d  and s h a r e d  w ith  the  

s tu d en t  by th e  t e a c h e r .  (A ccepted)

Ho^: T h e r e  w ill  be no s t a t i s t i c a l l y  s ig n if ic a n t  change ( a =  . 05) in
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th e  n u m b e r  of c o r r e c t  a r i t h m e t i c  r e s p o n s e s  e m it te d  by 

t h r e e  low a ch iev in g  s tu d e n ts  w hen  the  r e c o r d e d  and g ra p h e d  

r e s u l t s  of n u m b e r  of c o r r e c t  r e s p o n s e s  on d a i ly  a r i t h m e t i c  

q u iz z e s  a r e  pub lic ly  d is p la y e d  on the c l a s s r o o m  b u l le t in  

b o a rd .  (R e jec ted )  a = . 009 

Ho^: T h e r e  w i l l  be no s t a t i s t i c a l l y  s ig n if ic a n t  change (n = .0 5 )  in 

th e  a m o u n t of t im e  th e  t e a c h e r  spends  in a r i th m e t i c  l e s ­

so n s  w hen s h e /h e  r e c o r d s ,  g r a p h s ,  an d  s h a r e s  the  n u m b e r  

of c o r r e c t  r e s p o n s e s  on d a i ly  a r i t h m e t i c  q u iz z e s  w ith  t h r e e  

low a c h ie v in g  s tu d e n ts .  (A ccep ted)

H 0 4 : T h e r e  w il l  be  no s t a t i s t i c a l l y  s ig n if ic a n t  change (a = . 05) in 

th e  a m o u n t  of t im e  th e  t e a c h e r  sp en d s  in  a r i th m e t i c  l e s s o n s  

w hen th e  n u m b e r  of c o r r e c t  r e s p o n s e s  on d a ily  a r i t h m e t i c  

q u iz z e s  of t h r e e  low a ch ie v in g  s tu d en ts  a r e  r e c o r d e d ,  

g ra p h e d  and  p u b lic ly  d is p la y e d  on th e  c l a s s r o o m  b u l le t in  

b o a rd .  (A ccepted)



c h a p t e r  V

SUMMARY, DISCUSSION AND IM PLICATIO N S 

S u m m a ry

A c c o u n ta b i l i ty  h a s  b e co m e  a  m a jo r  c o n c e rn  of e d u c a to r s  and 

l e g i s l a to r s  w ith in  th e  la s t  t e n  y e a r s .  R e c e n t  d e v e lo p m e n ts  th a t  a p p e a r  

to  have  in f lu en c ed  the  c u r r e n t  e m p h a s i s  and  c o n c e rn  w ith  a c c o u n ta b i l i ty  

a r e :  the  i n c r e a s e d  p ro p o r t io n  of in c o m e  th a t  is  t a x e d  fo r  s c h o o l  s u p ­

p o r t ;  th e  r e c o g n i t io n  th a t  m a n y  youth  a r e  fa i l in g  to  m e e t  s ta n d a r d s  of 

l i t e r a c y  d e m an d e d  fo r  e m p lo y m e n t  (T y le r ,  1971, p. 1); d e m a n d s  fo r 

eq u a l  e d u c a t io n a l  o p p o r tu n i t ie s  by p a r e n ts  of h a n d ica p p e d  c h i ld re n  and  

p a re n ts  of c h i ld re n  in  m in o r i ty  g ro u p s  (V e rg a so n ,  1973); th e  d i s s a t i s ­

fac t io n  of so m e  s p e c ia l  e d u c a to r s  w i th  the  la b e l in g ,  and su b se q u e n t  

e d u ca tio n  of m ild ly  r e t a r d e d  s tu d en ts  (Dunn, 1968); and  g e n e r a l  

in c r e a s e d  p a r e n ta l  c o n c e rn  w ith  w hat c h i ld re n  a r e  le a r n in g  and  why 

th e y  a r e  being taugh t w h a te v e r  th ey  a r e  being  taugh t (M illiken , 1971, 

p. 18).

T he big i s s u e  m o v e s  f r o m  the  re c o g n i t io n  th a t  e d u c a to r s  m u s t  

m e e t  the  o b lig a tio n  of a c c o u n ta b i l i ty  to  d e te r m in in g  the  b e s t  p ro c e d u re  

fo r  m e e t in g  tha t  o b lig a tio n  ( L e s s in g e r ,  1971, pp. 2 8 -41 ; M ill ik en ,  1971,

88
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pp. 18-20; P e t e r s o n ,  1971, pp. 20 -24 ; N y q u is t ,  1971, pp. 24 -27 ) . The 

p u rp o s e  of th is  s tu d y  w as  to  su g g e s t  one a p p ro a c h  to so lv ing  th is  p r o b ­

le m ;  n a m e ly ,  by app ly ing  a s c ie n t i f ic  b e h a v io r  a n a ly s i s  te ch n iq u e  ( i . e . ,  

r e c o r d in g  and  g ra p h in g  b e h a v io r  and s h a r in g  r e s u l t s  w ith  s tu d en ts )  

w i th in  c l a s s r o o m s  fo r  s tu d en ts  c la s s i f i e d  a s  e d u ca b le  m e n ta l ly  

r e t a r d e d ;  an d  f u r t h e r ,  to  m e a s u r e  the  e f fe c ts  of the  te c h n iq u e  on the  

p e r f o r m a n c e  of both  the  s tu d e n ts  and th e i r  t e a c h e r s .

E d u c a b le  m e n ta l ly  r e t a r d e d  s tu d en ts  a n d  t h e i r  t e a c h e r s  w e re  

s e le c te d  a s  s u b je c ts  fo r  tw o r e a s o n s :  (1 ) b e c a u s e  s p e c ia l  ed uca tion  

w a s  one of th e  f i r s t  a r e a s  in w h ich  the  n e e d  f o r  a c c o u n ta b i l i ty  was 

r e c o g n iz e d  (Dunn, - 1968; V e rg a s o n ,  1971, pp. 28 -4 2 ) ;  and  (2) b e c a u se  

r e s e a r c h  r e s u l t s  su g g e s t  th a t  know ledge of p e r f o r m a n c e ,  w h ich  is  a 

p a r t  of th e  p a r t i c u l a r  b eh av io r  a n a ly s is  te ch n iq u e  u s e d  in th i s  s tudy , 

m a y  be a  r e i n f o r c e r  w h e re  u n c e r ta in ty  is  h ig h ,  o r  w h e re  con fidence  is  

low (Geis and  C h ap m an , 1972). A b e h a v io r  a n a ly s i s  te ch n iq u e  w as  

s e le c te d  a s  th e  a p p ro a c h  fo r  c r i t i c a l l y  a n a ly z in g  th e  t e a c h in g - l e a r n in g  

p r o c e s s  b e c a u s e  it is  e a s i ly  em p lo y ed  by c l a s s r o o m  t e a c h e r s .  One who 

r e a d s  the  l i t e r a t u r e  f inds th a t  m an y  w r i t e r s  ( L e s s in g e r ,  1972, pp. 7- 

15; N yqu is t ,  1971, pp. 24 -27 ; T y le r ,  1971, pp. 1-6; P o r t e r ,  1971, pp. 

4 2 -5 1 ;  R ed d ick ,  1972; V e rg a s o n ,  1973) s u g g e s t  th a t  the  re s p o n s ib i l i ty  

of th e  a c c o u n ta b i l i ty  p r o c e s s  r e s t s  w ith  the  t e a c h e r .

In th i s  in v e s t ig a t io n  an a t te m p t  w as  m a d e  to  d e te r m in e  w h e th e r  

knowing how a  s tu d en t  w as  p r o g r e s s in g  w ould  a l t e r  the  b e h a v io r s  of
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both  the  s tu d en t  and  h i s / h e r  t e a c h e r .  To p ro v id e  d a ta  fo r  th is  p u rp o se ,  

th e  b e h a v io r s  of t h r e e  EM R  t e a c h e r s ,  and t h r e e  s tu d en ts  w h ich  each  

t e a c h e r  s e le c te d ,  w e r e  r e c o r d e d  d u rin g  b a s e l in e  and  two e x p e r im e n ta l  

t r e a t m e n t  p h a s e s .  S u b jec ts  w e r e  d e s ig n a te d  th e  e x p e r im e n ta l  g roup  

(Group A ), the  r e p l ic a t io n  g ro u p  (Group B) and th e  c o n t ro l  g roup  

(Group C). E a c h  g ro u p  c o n s is te d  of one E M R  te a c h e r  and th r e e  EM R 

s tu d en ts  w ho w e r e  d e s c r ib e d  a s  low a c h ie v e r s  in a r i t h m e t i c  (see  

O p e ra t io n a l  D e f in i t io n s ,  p. 10). C o m p a r is o n s  w e re  m ad e  w ith in  in d i­

v id u a l  b e h a v io r s ,  w ith in  g ro u p  b e h a v io r s ,  and  a c r o s s  g ro u p  b e h a v io r s .

T he find ings  of th i s  s tudy  w e r e  p r e s e n te d  n a r r a t i v e l y  and g r a p h ­

ic a l ly .  C o m p a r is o n s  w e r e  m a d e  of the  m e a n  n u m b e r s  of c o r r e c t  

a r i t h m e t i c  r e s p o n s e s  of e a c h  s tu d en t  d u r in g  b a se l in e  and t r e a tm e n t  

p h a s e s .  It w as  h y p o th e s iz e d  th a t  th e r e  w ould  be no s t a t i s t i c a l ly  

s ig n if ic a n t  (ot = .0 5 )  change  in th e  n u m b e r  of c o r r e c t  a r i th m e t i c  

r e s p o n s e s  e m i t te d  by t h r e e  low a ch iev in g  s tu d e n ts  w hen  know ledge of 

d a i ly  qu iz  s c o r e s  w e re  r e c o r d e d  and g ra p h e d  and  s h a r e d  w ith  the  

s tu d en t  by the  t e a c h e r .  The d a ta  f ro m  th e  e x p e r im e n ta l  (Group A) and 

r e p l ic a t io n  (Group B) g ro u p s  s u p p o r t  the  n u l l  h y p o th e s is .

A seco n d  h y p o th e s is  w as th a t  th e r e  would be no s t a t i s t i c a l ly  

s ig n if ic a n t  (a = .0 5 )  change in th e  n u m b e r  of c o r r e c t  a r i th m e t i c  

r e s p o n s e s  e m i t te d  by t h r e e  low ach iev in g  s tu d e n ts  when the  r e c o r d e d  

and  g ra p h e d  r e s u l t s  of n u m b e r  of c o r r e c t  r e s p o n s e s  on d a ily  a r i th m e t ic  

q u iz z e s  w e r e  pub lic ly  d isp la y e d  on the c l a s s r o o m  b u lle tin  b o a rd .  This
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h y p o th e s is  w as  r e j e c te d  fo r  G roup A (a = . 028), but no t fo r  G roup  B, 

w hen  d a ta  f r o m  e ac h  g ro u p  w e r e  t r e a t e d  ind ep en d en tly .  H o w ev er ,  

w hen  d a ta  f r o m  th e  two g ro u p s  w e re  c o m b in ed , th e  n u ll  h y p o th e s is  w as  

r e j e c t e d  (a_ = . 042).

C o m p a r is o n s  of s tu d e n t s '  b e h a v io r s  w ith in  in d iv id u a ls  in d ic a ted  

th a t  a l l  th e  s tu d e n ts  who r e c e iv e d  the  e x p e r im e n ta l  co n d itio n s  (Group 

A and G roup  B) e v en tu a l ly  in c r e a s e d  t h e i r  m e a n  n u m b e r s  of c o r r e c t  

r e s p o n s e s  o v e r  B a s e l in e 2 *

C o m p a r is o n s  w e r e  a l s o  m ade  of th e  a m o u n t of t im e  e a c h  t e a c h e r  

sp en t  in a r i th m e t i c  l e s s o n s  d u r in g  e a c h  p h a se  of the  s tudy . A th i r d  

h y p o th e s is  s ta te d  th a t  t h e r e  w ould be no s t a t i s t i c a l l y  s ig n if ic a n t  change 

in the  am o u n t of t im e  th e  t e a c h e r  sp en t in a r i t h m e t i c  l e s s o n s  w hen s h e /  

he  r e c o r d s ,  g r a p h s ,  and  s h a r e s  the  n u m b e r  of c o r r e c t  r e s p o n s e s  on 

d a i ly  a r i t h m e t i c  q u iz z e s  w ith  t h r e e  low a ch ie v in g  s tu d e n ts .  T h is  

h y p o th e s is  w as  a c c e p te d .

A fo u r th  h y p o th e s is  w a s  th a t  t h e r e  w ould  be no s t a t i s t i c a l ly  

s ig n if ic a n t  change  in the  am o u n t of t im e  the  t e a c h e r  spends  in a r i t h m e ­

t ic  l e s s o n s  when the  n u m b e r  of c o r r e c t  r e s p o n s e s  on d a i ly  a r i th m e t i c  

q u iz z e s  of t h r e e  low ach ie v in g  s tu d en ts  a r e  r e c o r d e d ,  g ra p h e d  and  

pu b lic ly  d isp la y e d  on the  c l a s s r o o m  b u l le t in  b o a rd .  T h is  h y p o th e s is  

w as  a l s o  a c c e p te d .  H o w ev e r ,  the  c o m p a r is o n  of in d iv id u a l  t e a c h e r s  to 

th e m s e lv e s  (see  f ig u re s  10, 11 and 12) s u g g e s ts  th a t  T e a c h e r  A and 

T e a c h e r  C i n c r e a s e d  the  a m o u n t of t im e  th ey  sp en t  in a r i th m e t i c
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le s s o n s  w hen the  New M ath  P r o g r a m  p h ase  w as  in tro d u ce d  and tha t  

T e a c h e r  B d e c r e a s e d  the  am o u n t of t im e  sp en t  in a r i t h m e t i c  Lessons 

w hen  th e  New M ath  P r o g r a m  w as  in tro d u ce d .

D is c u s s io n

The r e s u l t s  of th i s  s tu d y  s u g g e s t  th a t  the  public  d is p la y  of s tuden t 

p e r f o r m a n c e  on c l a s s r o o m  b u lle t in  b o a rd s  do es  s ig n if ic a n t ly  change the 

a r i t h m e t i c  p e r f o r m a n c e  of e d u cab le  m e n ta l ly  r e t a r d e d  s tu d e n ts .  

S ta t i s t i c a l  t r e a t m e n t  in d ic a ted  th a t  the  s eco n d ,  th i r d ,  and  fo u r th  null 

h y p o th e se s  should  be a c c e p te d .  H o w ev e r ,  c o m p a r i s o n s  of s tu d en t  and 

t e a c h e r  b e h a v io r ,  both w ith in  in d iv id u a ls  and  w ith in  g ro u p s ,  in d ica te  

th a t  w h ile  so m e  t r e a tm e n t  e f fe c ts  m a y  no t be s t a t i s t i c a l ly  s ig n if ic a n t ,  

th e y  m a y  n e v e r th e le s s  be im p o r ta n t .

In the  m u l t ip le  b a se l in e  d e s ig n  u s e d  w ith  G roup  A and G roup  B, 

th e  r e s p o n s e  f re q u e n c y  is  e x p ec te d  to change  a s  th e  e x p e r im e n ta l  co n ­

d it io n  is  ex tended  to inc lude  s e p a r a t e  in d iv id u a ls .  T h is  is  in tended  to 

d e m o n s t r a t e  th a t  the  b e h av io r  of e ach  su b je c t  do es  no t change u n t i l  h e /  

she  is  inc luded  in th e  e x p e r im e n ta l  cond ition . The e f fe c ts  of the  

e x p e r im e n ta l  o p e ra t io n s  m ay  be im m e d ia te ly  o b s e r v e d  on r e s p o n s e  

r a t e s  (Kazdin, 1973).

With th e  ex cep tio n  of S tudent B^, the  d a ta  c o l le c te d  on the 

b e h a v io r s  of the  G roup  A and G roup  B p a r t i c ip a n ts  in d ic a te s  th a t  the 

b e h a v io r  of e ac h  s u b je c t  d id  not change u n t i l  the  f i r s t  e x p e r im e n ta l
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cond ition  w as  invoked. R e s p o n s e  r a t e s  a g a in  i n c r e a s e d  fo r  s tu d e n ts  

A j ,  A £, A ^, B2  a nd B3 when th e  seco n d  e x p e r im e n ta l  cond ition  w as  

in t ro d u c e d .  R e s p o n s e  f r e q u e n c y  changed , i. e . i n c r e a s e d  above the  

New M ath  P r o g r a m  b a se l in e  (B a s e l in e 2 ) fo r  a l l  the  s tu d en ts  e i th e r  

d u r in g  the  f i r s t  o r  second  e x p e r im e n ta l  p h a se  of th e  s tudy , o r  d u r in g  

bo th  p h a s e s .  T h is  in d ic a te s  th a t  th e  e x p e r im e n ta l  cond itions  w e r e  

a l t e r in g  th e  b e h a v io r  of the  s u b je c t s .

In th e  c o m p a r is o n  of in d iv id u a l  s tu d e n t - s u b je c t s  to  t h e m s e lv e s ,  

d a ta  in d ic a te s  th a t  th e  n u m b e r  of c o r r e c t  a r i t h m e t i c  r e s p o n s e s  w hich  

s tu d e n ts  m a d e  i n c r e a s e d  d u r in g  e i th e r  one , o r  bo th , of th e  e x p e r i ­

m e n ta l  t r e a t m e n t s .  In the  m u l t ip le  b a s e l in e  d e s ig n  u se d  in th is  s tudy , 

a  s t a t e m e n t  of c a u s a l i ty  canno t be m ad e  w hen  looking a t  d i f f e r e n c e s  in 

an  in d iv id u a l 's  p e r f o r m a n c e ,  bu t an  in d ica t io n  of s u c c e s s f u l  change  can 

be g iven . If it  is  d e s i r a b l e  to  i n c r e a s e  th e  n u m b e r  of c o r r e c t  a r i t h m e ­

t ic  r e s p o n s e s  m a d e  by ed u cab le  m e n ta l ly  r e t a r d e d  s tu d e n ts ,  th e n  e ach  

s tu d en t  in th is  s tu d y  e x p e r ie n c e d  a  s u c c e s s f u l  change  in b eh av io r .

The r e s u l t s  of the  s tudy , w hen  d a ta  is  s t a t i s t i c a l l y  t r e a t e d ,  a l so  

su g g e s t  th a t  the  t r e a tm e n t  co n d it io n s  had  no e f fe c ts  on t e a c h e r  b e h a v io r .  

H o w e v e r ,  a  v is u a l  p e r u s a l  of t e a c h e r  d a ta  do es  in d ic a te  changes  in 

b e h a v io r  when the  New M ath  P r o g r a m  w a s  in t ro d u c e d .  T e a c h e r s  A 

and C in c r e a s e d ,  and  m a in ta in e d  the  i n c r e a s e  in , th e  am o u n t of t im e  

th e y  sp en t  in a r i th m e t i c  f r o m  B a se l in e  j w hen  the  New M ath  P r o g r a m  

p h a se  began . The knowledge th a t  a n o th e r  p e r s o n  w as  in te r e s t e d  in
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t h e i r  s tu d e n t s '  p r o g r e s s  m ay  h a v e  s e r v e d  a s  a m o tiv a t io n  to  th e s e  

t e a c h e r s .  The i n t e r e s t  of o th e r  people  in the  p r o g r e s s  of s tu d e n ts  is 

in h e r e n t  in the  pub lic  d e m an d  f o r  a c c o u n ta b i l i ty .  P e r h a p s  th e  t e a c h e r s '  

r e c o g n i t io n  of th i s  d e m an d  w ould  have  th e  s a m e  e f fe c t  th a t  the  New 

M ath  P r o g r a m  had  on t e a c h e r  b e h a v io r .

B e c a u se  of s p e c ia l  i n t e r e s t  in the  s e r e n d ip i ty  d i s c o v e r e d  in 

t e a c h e r  b e h a v io r ,  th e  W ilcoxon Signed R an k  T e s t  w as  a p p l ie d  to  the  

t e a c h e r s '  d a ta .  The e ffec t  of th e  New M ath  P r o g r a m  w as  found to  be 

s t a t i s t i c a l l y  s ig n if ic a n t  a t  the  . 250 le v e l .

T h e  W ilcoxon S igned  R ank  T e s t  w a s  a l s o  a p p l ie d  to  th e  d a ta  of 

th e  s tu d e n t - s u b je c t s  in th e  c o n t r o l  g ro u p  to  d e te r m in e  the  e f f e c t s ,  if 

any , of th e  New M ath  P r o g r a m  a lo n e  on s tu d en t  b e h a v io r .  The e ffec ts  

of th e  New M ath  P r o g r a m  a lo n e  w e re  s ig n if ic a n t  a t  the  . 625 le v e l ;  

m e a n in g  th a t  62 1 / 2  t im e s  out of 1 0 0 , t h i s  e f fec t  could  be p ro d u c e d  by 

c h a n c e .  The h igh  p ro b a b i l i ty  of th is  e f fe c t  be ing  p ro d u ced  by chance  

w ould  n e g a te  any su g g es t io n  th a t  th e  New M ath  P r o g r a m  w as  a ffec t ing  

th e  r e s u l t s  a t t r ib u te d  to  the  e x p e r im e n ta l  co n d itio n s  w hich  G ro u p s  A 

and B e x p e r ie n c e d .

Im p l ic a t io n s

T he  r e s u l t s  of th i s  s tudy  su g g e s t  th a t  t e a c h e r s  can  be t r a i n e d  to 

u s e  a  b e h av io r  a n a ly s i s  te ch n iq u e  w hich  p ro v id e s  a  v isu a l  r e p r e s e n t a ­

t io n  of pupil p r o g r e s s .  Such v i s u a l  r e p r e s e n t a t i o n s  can  be e a s i ly
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i n t e r p r e t e d  by s tu d e n ts ,  t e a c h e r s ,  p a r e n t s ,  and  th e  c o m m u n ity  w h ich  

f in a n c ia l ly  s u p p o r ts  the  sch o o l  s y s te m .  R e s u l t s  f u r t h e r  su g g e s t  th a t  

th i s  v is u a l  r e p r e s e n t a t i o n  of pupil p r o g r e s s  ch an g es  th e  b e h a v io r  of 

th e  s tu d e n ts  w h o se  p e r f o r m a n c e s  a r e  e x p r e s s e d  by i t .  T h is  is  

e s p e c ia l l y  u se fu l  in fo rm a t io n  b e c a u s e  th e  change  in  p e r f o r m a n c e  w as  

in  th e  d i r e c t io n  of in c r e a s in g  a  s o c ia l ly  d e s i r a b l e  b e h a v io r .  The 

d e s i r a b l e  b e h a v io r  i n c r e a s e d  fo r  e a c h  s tu d en t  i r r e s p e c t i v e  of any 

in d iv id u a l  d i f f e r e n c e s  t h e r e  m a y  hav e  b e en  in  su c h  c h a r a c t e r i s t i c s  a s  

a g e ,  s e x ,  f r u s t r a t i o n  le v e l s ,  and  ty p e  of h o m e  e n v iro n m e n t .  No 

a t te m p t  w a s  m a d e  to  m a tc h  s tu d e n ts  in t h e s e  c h a r a c t e r i s t i c s .

A seco n d  im p l ic a t io n  b a s e d  on th e  r e s u l t s  of th i s  s tu d y  is  th a t  

t e a c h e r s  w il l  sp en d  m o re  t i m e  in in s t r u c t io n  in a  p a r t i c u l a r  a r e a  w hen 

a n  " o u ts id e  a g en t"  is  inv o lv ed  in  c o -p la n n in g  in d iv id u a l  p r o g r a m s  in 

th a t  a r e a  and  in d i s c u s s in g  pupil p r o g r e s s .  The r e s u l t s  of th i s  s tudy 

m a y  su g g e s t  th a t  e x te r n a l  a u d i t in g  a g e n c ie s  m a y  c a u s e  ch an g e s  in 

t e a c h e r  b e h a v io r .

One im p o r ta n t  im p l ic a t io n  is  th a t  s u c c e s s f u l  chan g es  in pupil 

p r o g r e s s  n eed  not be , and p e rh a p s  shou ld  not be, b a se d  on the 

s t a t i s t i c a l  s ig n if ic a n ce  of th e  e ffec t  of a  p a r t i c u l a r  t r e a t m e n t  condition . 

H ad s t a t i s t i c a l  s ig n if ic a n ce  b een  the  only c r i t e r i o n  fo r  d e te rm in in g  the  

e f fe c ts  of t r e a t m e n t s  in th is  s tu d y , m u ch  im p o r ta n t  in fo rm a t io n  on 

pupil p r o g r e s s  and  t e a c h e r  b e h a v io r  w ould  have  b een  lo s t .  A c c o u n t­

a b i l i ty ,  th a t  i s ,  th e  c r i t i c a l  a n a ly s i s  of the  t e a c h in g - l e a r n in g  p r o c e s s ,
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shou ld  r e s u l t  in the  a s s e s s m e n t  of the  p e r f o r m a n c e  p a t te r n s  of e ac h  

s tu d en t ;  th a t  i s ,  h is  o r  h e r  s t r e n g th s  and  w e a k n e s s e s  in e v e r y  a r e a  of 

le a r n in g .  In h e re n t  in th e  c r i t i c a l  a n a ly s i s  of th e  te a c h in g - l e a r n in g  

p r o c e s s  i s  the  d e v e lo p m e n t  of a  s y s te m  fo r  c o r r e c t in g  th e  e d u ca t io n a l  

d e f ic ie n c ie s  w h ich  hav e  been  r e v e a le d  (M ill iken , 1971, p. 18). D a ta  

shou ld  be c o m p a re d  w ith in  in d iv id u a ls ,  even  th o u g h  th a t  d a ta  c anno t be 

t r e a t e d  s t a t i s t i c a l ly .

A n o th e r  im p l ic a t io n  of th i s  s tu d y  is  th a t  th e  b e h av io r  a n a ly s i s  

te c h n iq u e  and  the  r e s e a r c h  d e s ig n s  u s e d  in t h i s  s tudy m a y  be fu n d a ­

m e n ta l  to  m e e t in g  th e  o b l ig a t io n  of a c c o u n ta b i l i ty  in e d u ca tio n .  They  

c a n  be u s e d  to  m e a s u r e  in d iv id u a l  b e h av io r  an d  to  su p p o r t  s ta t e m e n ts  

of c a u s a l i ty .  They  a r e  e a s i ly  a p p l ie d  by t e a c h e r s  and  r e s u l t  in  v isu a l  

r e p r e s e n ta t i o n s  of d a ta  w h ich  c an  be r e a d i ly  i n t e r p r e t e d  by an u n s o p h is ­

t i c a te d  a u d ie n c e .

S u g g es tio n s  fo r  f u tu r e  r e s e a r c h  w ould be : (1) to  u s e  the  s a m e  

t r e a t m e n t  c o n d it io n s ,  o r  o th e r s  w h ich  s im u la te  m ak in g  pupil p r o g r e s s  

known to the  pub lic ,  w i th  s tu d e n ts  o th e r  than  r e t a r d a t e s ;  and (2 ) to 

s tudy  th e  e f fec ts  of th e  public  d is p la y  of pupil p e r f o r m a n c e  on t e a c h e r  

b e h a v io r  w hen t e a c h e r s  a r e  a w a r e  th a t  t h e i r  i n s t r u c t io n a l  b e h a v io r s  

a r e  a l s o  being o b s e r v e d .  O th e r  p o s s ib le  s tu d ie s  could  in v e s t ig a te  the  

e f fe c ts  of know ledge of s tu d en t  p r o g r e s s  on the  c o m m u n ity  w h ich  

r e c e iv e s  r e g u la r  public  r e p o r t s .  One d e s i r e d  r e a c t io n ,  of c o u r s e ,  is  

con tinued  o r  in c r e a s e d  f in a n c ia l  s u p p o r t .  T h is  could be one m e a s u r e
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of public  s u p p o r t .  O th e r  s tu d ie s  cou ld  m e a s u r e  public  s u p p o r t  of schoo l 

a c t i v i t i e s ,  s ch o o l  a u th o r i t i e s ,  a n d / o r  sch o o l  r u l e s .

Since th e  r e s u l t s  of th i s  s tudy  su g g e s t  th a t  know ledge  of s tu d en t  

p e r f o r m a n c e  c an  c a u s e  ch an g e s  in pupil b e h a v io r  u n d e r  c e r t a i n  c o n d i­

t io n s ,  m o re  s tu d ie s  shou ld  be co n d u c ted  to  d e te r m in e  if t h e r e  a r e  

co n d it io n s  w h ich  m ig h t  c a u s e  u n d e s i r a b le  ch an g es  in b e h a v io r .  B efo re  

th e  a c c o u n ta b i l i ty  p r o c e s s  t e r m i n a t e s  in r e v e a l in g  pupil p r o g r e s s  a t  

pub lic  m e e t in g s  o r  in th e  lo c a l  n e w s p a p e r ,  r e s e a r c h  sh o u ld  be c o n ­

d u c te d  to  d e t e r m in e  if  t h e s e  p r o c e d u r e s  cou ld  have  a v e r s i v e  a f fe c ts  on 

s tu d en t  a n d / o r  t e a c h e r  b e h a v io r .
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