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The purpose o f  t h i s  s tudy i s  t o  make S t r u c t u r a l  Communication (SC), a  

new i n s t r u c t i o n a l  technology, more access ib le  t o  people who m i g h t  we1 1  be 

i n t e r e s t e d  i n  i t s  p r a c t i c a l  bene f i t s  and t o  make i t s  c la ims o f  i n s t r u c t i o n a l  

success a v a i l a b l e  t o  emp i r i ca l  eva lua t ion .  Due t c  the i d i o s y n c r a t i c  na tu re  

o f  SC's development, and due t o  i t s  o r i g i n  i n  a  r a t h e r  e s o t e r i c  contex t ,  

the  smal l  amount o f  a v a i l a b l e  l i t e r a t w e  i s  i n  a  "language" which i s  
-. . 

un fam i l i a r  t o  Nor th  American researchers i n  communications, psychology, and 

educat ion. Thus t h e r e  i s  a  need f o r  a " t r a n s l a t i o n "  o f  SC's language i n t o  

frames o f  re fe rence common t o  Nor th  America. 

- - To accomplish t h i s  t ask  t h e  i n v e n t o r s '  ideas o f  l e a r n i n g  have been 

examined, by a  comparat ive ana lys is ,  i n  r e l a t i o n  t o  selected,  contemporary 

Nor th  American theo r ies  o f  o r  perspect ives  on learn ing ,  The perspect ives  

on l e a r n i n g  w i t h  which SC i s  compared have been se lec ted  because they a rc  

general l y  accepted by a f a i  r l y  1  arge p r o p o r t i o n  o f  researchers i n  these 

f i e l d s ,  and i f  n o t  accepted a t  l e a s t  understood and f requen t l y  found u s e f u l  

as a means o f  conceptual i z i n y  some p a r t s  o f  t h e i r  i n q u i r i e s .  

F i r s t ,  the  fo rm and r a t i o n a l e  o f  the SC i n s t r u c t i o n a l  technique (i .e. 

t he  Study U n i t )  i s  described. Then SC i s  compared w i t h  L inea r  Programming, 

B.F. Sk inner 's  i n s t r u c t i o n a l  technique. Next, SC i s  examined i n  r e l a t i o n  

t o  t h e  work o f  D.0, Hebb and D.E. Ber lyne t o  see i f  there  might  be a  reasoncblc 

p h y s i o l o g i c a l  o r  neu ro log i ca l  bas is  f o r  SC's c l a i m  t h a t  a  Study U n i t  i s  so 

cons t ruc ted  as t o  p rov ide  "mo t i va t i on "  f o r  l ea rne rs  t o  learn .  Then SC i s  

compared w i t h  Discovery Learning and o t h e r  i n s t r u c t i o n a l  techniques based 

on Cogn i t i ve  F i e l d  Psychology. F i n a l l y ,  SC i s  examined i n  r e l a t i o n  t o  Henry 

E l l i s '  work on the  t r a n s f e r  o f  l ea rn ing .  
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, 

Linear P r n g r ~ m i ~ ?  a d  SC defi?e learning djfferent ly and a5 a r e su l t  

are designed to achieve different  goals. Althcugh both make some identical 

claims and/or use some identical terms, i t  appears that  the SC use of the 

terms i s  consistent with the i r  true meaning and i s  generally broader in 

scope than the i r  Linear Program equivalents. The val idi ty  of immediate 

reinforcement and scheduling or reinforcement in - a l l  learning s i tuat ions i s  

questioned, and a reasonable case made fo r  not doing so i n  SC. There seerc 

competing claims tha t  may be se t t led  by 

The conclusion of the analysis of 

l e  bases w 

mai n t a i  ns 

that  they do provide reasonab 

that  a Study Unit engages and 

of arousal fo r  learning. 

t o  be a number of points on which l inea r  programming and SC make genuinely 

empirical research. 

Hebb's and Berlyne's theories i s  

i t h  which to jus t i fy  the SC claim 

the learner a t  the optimal level 

I t  i s  a contingent matter whether these ideas will be u t i l ized  in  

the future by authors of SC materials. However, the rather  exotic "mentalist" 

language of SC's inventors does seem to t rans la te  readily into terms tha t  are  

more firmly establ ished in North American research on learning. 

The analysis of Discovery Learning led t o  the conclusion tha t  the claim 

t h a t  SC i s  a programmed technique which successfully embodies many principles 

o f  Cognitive Field Theory i s  jus t i f ied .  The re la t ive ly  easy t ranslat ion of 

key SC terms and forms into cognitive f i e l d  theory terms, and forms suggests 

a manner of be t te r  considering SC - i.e. as technologiziny in a much more 

controlled way many of the proposals o f  cognitive f i e l d  theor is t s  than even 

discovery learning can. 

The conclusion to  be drawn from the analysis of t ransfer  theory i s  tha t  



a Study Unit embodies a1 1 of the "&npir icalH principles described by 

El l i s .  Furthermore, i t  i s  reasonable to  assume, tha t  because these 

principles are embodied in the SC techniques that  consistent,  long-term 

practice w i t h  Study Units may re su l t  in posit ive t ransfer  of learning. 

If t h i s  i s  t rue then i t  seems l ike ly  tha t  t ransfer  of par t icu lar  ski 11s 

could be f a c j l i t a t e d  by the use of SC materials. 

The f ina l  conclusions of the study are;  1 )  SC's general claims 

- concerning Study Units seem a t  l eas t  plausible,  2) Study Units have limited 

use i n  our educational system b u t  the several other forms of SC may have 

broad applications,  3 )  in t h e i r  present form Study Units are v i r tua l ly  

inappropriate fo r  grades K - 12, and 4 )  t ha t  the SC small group form has 

the most potential f o r  use in the public school system. 
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I N T R O D U C T I O N  

S t r u c t u r a l  Communicatiop (SC) i s  an i n s t r u c t i o n a l  t e c h n o l o g y  

i n v e n t e d  r e c e n t l y  i n  England by J .  G .  B e n n e t t  a n d  A .  i~l .  

Hodgeson. The aim of  SC i s  t o  communicate m a t e r i a l  i n  a r e -  

l a t i v e l y  s o p h i s t i c a t e d  way t h a t  i s  more l i k e l y  t o  promote 

u n d e r s t a n d i n g  t h a n  o t h e r  t e c h n i q u e s  of i n s t r u c t i o n .  SC c l a i m s  

t o  a c c o m p l i s h  t h i s  by b r e a k i n g  m a t e r i a l  down i n t o  c a r e f u l l y  

o r g a n i z e d  e l e m e n t s ,  randomly a r r a y e d  i n t o  a m a t r i x ,  and t h e n  

c h a l l e n g e  t h e  l e a r n e r s  t o  examine t h i s  array from a  s e r i e s  o f  

d i f f e r e n t  p e r s p e c t i v e s ,  and f i n a l l y  t o  compose a c o h e r e n t  r e -  

s p o n s e  t o  t h e  c h a l l e n g e .  The SC i n s t r u c t i o n a l  t e c h n o l o g y ,  

c a l l e d  a S t u d y  U n i t ,  w i l l  b e  d e s c r i b e d  i n  d e t a i l  i n  C h a p t e r  1. 

My i n t r o d u c t i o n  t o  S t r u c t u r a l  Communication (SC) o c c u r e d  

two y e a r s  a g o  when I a t t e n d e d  a workshop d e s i g n e d  t o  f a m i l i a r -  

i z e  t e a c h e r s  w i t h  t h i s  new i n s t r u c t i o n a l  t e c h n o l o g y .  I was 

i n t r i g u e d  w i t h  t h e  SC form of  programmed i n s t r u c t i o n ,  and f e l t  

t h a t  i f  t h e  c l a i m s  made on i t s  b e h a l f  were j u s t i f i e d  t h e n  h e r e  

was an  i n s t r u c t i o n a l  t e c h n o l o g y  w i t h  a t remendous p o t e n t i a l .  

S e v e r a l  months l a t e r  1 was f o r t u n a t e  enough t o  b e  i n v i t e d  t o  

spend  s e v e r a l  weeks w i t h  Anthony Hodgeson, one  o f  t h e  i n v e n t o r s  

o f  SC, i n  England and form a f i r s t  hand i m p r e s s i o n  o f  t h e  

v a l i d i t y  of  t h e  SC c l a i m s .  I o b s e r v e d  t h e  u s e  o f  SC m a t e r i a l s  

i n  s e v e r a l  c l a s s r o o m s  and i n t e r v i e w e d  t e a c h e r s  and  s t u d e n t s  who 

had used  o r  were  u s i n g  SC m a t e r i a l s .  From my own o b s e r v a t i o n s  

and  f rom t h e  comments of  t h e  t e a c h e r s  a n d  s t u d e n t s  whom I 

i n t e r v i e w e d  I was l e d  t o  c o n c l u d e  t h a t  SC d i d  i n  f a c t  work. 

O f  c o u r s e  t h i s  e x p e r i e n c e  d i d  n o t  c o n s t i t u t e  e m p i r i c a l  e v i d e n c e ;  

t h e  sample  was t o o  small, t h e r e  was no  f o r m a l  r e s e a r c h  d e s i g n ,  



t h e  t i m e  span was t o o  s h o r t  e t c  . . . However, t h e  " s u c c e s s "  

of  t h e  SC m a t e r i a l s  i n  t h i s  e x p e r i e n c e  s t i m u l a t e d  my i n t e r e s t  
, 

i n  l e a r n i n g  about  SC i n  g r e a t e r  d e t a i l .  T h i s  p a p e r  i s  t h e  

c u l m i n a t i o n  o f  t h a t  e f f o r t  t o  s t u d y  SC i n  g r e a t e r  d e t a i l .  

Because SC has  grown i n  a  r a t h e r  i d i o s y n c r a t i c  manner, a  

b r i e f  accoun t  of SC's  deve lopmenta l  h i s t o r y  may prove  u s e f u l .  

The SC t e c h n i q u e  i s  based on r e s e a r c h  conducted  by J .  G .  

Benne t t  i n  England o v e r  t h e  p a s t  2 5  y e a r s .  I n  1946 Benne t t  

founded t h e  I n s t i t u t e  f o r  t h e  Comparat ive Study of H i s t o r y ,  

Ph i losophy  and t h e  S c i e n c e s  i n  o r d e r  t o  s t u d y  t h e  p r o c e s s ( e s )  

by which knowledge i s  o r g a n i z e d .  The aim of t h e  I n s t i t u t e  was 

t o  deve lop  from t h i s  r e s e a r c h  p r a c t i c a l  t e c h n i q u e s  t o  improve 
t 

t h i n k i n g  and u n d e r s t a n d i n g .  

By 1960 Benne t t  was c o n f i d e n t  enough i n  t h e  r e s u l t s  of t h i s  

r e s e a r c h  t o  j u s t i f y  t h e  e s t a b l i s h m e n t  o f  a n  o r g a n i z a t i o n  whose 

t a s k  i t  would be  t o  a p p l y  t h e  t e c h n i q u e s  based  on t h a t  r e s e a r c h  

t o  a p r a c t i c a l  e d u c a t i o n a l  problem. Thus t h e  I n t e g r a l  S c i e n c e  

E d u c a t i o n  Group (ISERG) was formed under  t h e  l e a d e r s h i p  of 

A .  M.  Hodgeson w i t h  t h e  t a s k  of  d e s i g n i n g  a n  i n t e r d i s c i p l i n a r y  

c u r r i c u l u m  f o r  u s e  by t e a c h e r s  of  s c i e n c e  c o u r s e s .  I n  a d u l ~ ~ c z  

t o  t r a n s m i t t i n g  s c i e n t i f i c  knowledge it  was d e s i r e d  t h a t  t h e  

c u r r i c u l u m  would encourage  a  g r e a t e r  d e g r e e  o f  c r e a t i v i t y  i n  

s c i e n c e  s t u d e n t s  t h a n  e x i s t i n g  programs produced.  

By 1965 ISERG had deve loped  a  d e t a i l e d  m a t r i x  sys tem which 

i n  m o d i f i e d  form i s  t h e  h e a r t  of t h e  SC techno logy  t o d a y .  The 

m a t r i x  sys tem,  i n  t h e  programmed SC form, a l l o w s  t h e  a u t h o r  

and t h e  l e a r n e r  t o  engage one a n o t h e r  i n  a  " d i a l o g u e . "  I n  

co-opera t ion  w i t h  R .  S.  Arbon, a s e r i e s  of e l e c t r o - m e c h a n i c a l  



t e a c h i n g  machines was developed i n  an e f f o r t  t o  au tomate  S C .  

While t h e s e  t e a c h i n g  machines f a i l e d  t o  become a commercial 

s u c c e s s  a t  t h e  t i m e ,  a  much more s o p h i s t i c a t e d  g e n e r a t i o n  cf 

t h e s e  machines i s  c u r r e n t l y  i n  u s e  i n  t h e  management c o n s u l t -  

i n g  a p p l i c a t i o n  of SC. 

A t  t h i s  p o i n t  t h e  t e c h n i q u e  was judged s u f f i c i e n t l y  d e v e l -  

oped t o  u s e  i n  s c h o o l s .  Benne t t  a r r a n g e d  w i t h  t h e  U n i v e r s i t y  

of  London P r e s s  f o r  t h e  p u b l i c a t i o n  of  a  s e r i e s  of  books i n  a  

v a r i e t y  of d i s c i p l i n e  a r e a s  t h a t  used  SC. To d a t e  s i x  of  

t h e s e  books have  been p u b l i s h e d .  B r i t a i n ' s  Open U n i v e r s i t y  

became i n t e r e s t e d  i n  t h i s  s e r i e s  of books and t h e y  e v e n t u a l l y  

a d o p t e d  a modi f i ed  format  f o r  t h e i r  own programmed c o u r s e  

m a t e r i a l .  

I n  1 9 6 8  The C e n t r e  f o r  S t r u c t u r a l  Communication was founded 

u n d e r  t h e  d i r e c t o r s h i p  of A .  M .  Hodgeson. The C e n t r e ' s  t a s k  

was t o  deve lop  and market commercial  a p p l i c a t i o n s  of SC, w h i l e  

t h e  I n s t i t u t e  c o n t i n u e d  b a s i c  r e s e a r c h .  The Cen t re  h a s  b r e d  

two commercial o f f - s h o o t s  I )  S t r u c t u r a l  Communication Systems 

L t d . ,  and  2 )  Management SCS L t d .  S t r u c t u r a l  Communication 

Systems Lt  d. mainly  p r e p a r e s  inarlagement t r a i n i n g  c o u r s e s .  

Management SCS Ltd .  i s  a  management c o n s u l t i n g  f i r m  which 

s p e c i a l i z e s  i n  o r g a n i z a t i o n a l  and human r e s o u r c e  development .  

Between them t h e  two f i rms  have  worked w i t h  IBM, B r i t i s h  

American Tobacco Company, Ford  of Europe,  U n i l e v e r ,  B r i t i s h  

Pe t ro leum,  Westinghouse,  Burroughs ,  and t h e  U .  S.  Navy a s  w e l l  

as many B r i t i s h  c o r p o r a t i o n s .  

While t h i s  e n e r g e t i c  group of p e o p l e  have produced an i n -  

s t r u c t i o n a l  t echno logy  a s  w e l l  a s  commercial a p p l i c a t i o n s  t h e y  



have n o t  produced a  body of  l i t e r a t u r e  t o  accompany i t .  Perhaps  

b e c a u s e  SC was n o t  developed i n  a  u n i v e r s i t y  s e t t i n g  t h e r e  was 

l i t t l e  o r  no emphasis  on o r g a n i z i n g  t h e  r e s e a r c h  which had been 

done i n t o  a s e r i e s  of p a p e r s ,  a r t i c l e s ,  and o t h e r  p u b l i c a t i o n s .  

The l i t e r a t u r e  t h a t  does e x i s t  i s  v i r t u a l l y  l i m i t e d  t o  S y s t e -  

m a t i c s  t h e  J o u r n a l  of t h e  I n s t i t u t e  f o r  t h e  Comparat ive Study 

o f  H i s t o r y ,  Ph i losophy  and t h e  S c i e n c e s .  A r t i c l e s  i n  t h e  

j o u r n a l  t e n d  t o  be  " s t a t e  of t h e  a r t "  r e s e a r c h  n o t e s  i n t e n d e d  

more f o r  i n t e r n a l  communication r a t h e r  t h a n  t h e  more f o r m a l  

a n d  thorough  t r e a t m e n t  f a m i l i a r  t o  academic r e s e a r c h e r s .  

I n  p a r t  t h e  l a c k  of l i t e r a t u r e  a c c o u n t s  f o r  t h e  minor impact  

t h a t  SC h a s  had t o  d a t e  i n  North America. However, t h e  main 

r e a s o n  SC i s  s t i l l  v i r t u a l l y  unknown i n  North America i s  t h a t  

i n  i t s  p r e s e n t  form i t  i s  r e l a t i v e l y  i n a c c e s s i b l e .  By t h i s  I 

mean t h a t  due t o  t h e  i d i o s y n c r a t i c  n a t u r e  of i t s  development ,  

and due t o  i t s  o r i g i n  i n  a  r a t h e r  e s o t e r i c  c o n t e x t ,  what l i t t l e  

l i t e r a t u r e  i s  a v a i l a b l e  i s  i n  a  " language"  which i s  u n f a m i l i a r  

t o  a  t y p i c a l  academic env i ronment .  

Thus t h e r e  i s  a  need f o r  a  " t r a n s l a t i o n t '  which would m ? i ~ p  

SC a c c e s s i b l e  t o  p e o p l e  who might w e l l  be  i n t e r e s t e d  i n  i t s  

p r a c t i c a l  b e n e f i t s  and a l s o  might  make a v a i l a b l e  i t s  c l a i m s  of 

i n s t r u c t i o n a l  s u c c e s s  t o  e m p i r i c a l  e v a l u a t i o n .  T h i s  " t r a n s -  

l a t i o n "  i s  i m p o r t a n t ,  f o r  c l a r i t y  c o n c e r n i n g  t h e  u n d e r l y i n g  

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

u s e  of t h e  t e c h n i q u e  and/or  t e s t i n g  i t .  SC's  u t i l i t y  as a n  

i n s t r u c t i o n a l  t echno logy  can b e s t  be  de te rmined  by e m p i r i c a l  

t e s t i n g  of t h e  b a s i c  q u e s t i o n  "Does i t  do what i t  c l a i m s  t o  do?" 

I n  o r d e r  t o  d e s i g n  a p p r o p r i a t e  e m p i r i c a l  t e s t s  t h e  r e s e a r c h e r  



must c l e a r l y  u n d e r s t a n d  what i t  i s  he  i s  t e s t i n g .  

It i s  t h e r e f o r e  t h e  g o a l  of t h i s  s t u d y  t o  d e s c r i b e  and d i s -  

c u s s  SC a s  an  i n s t r u c t i o n a l  t e c h n o l o g y  and t o  t r a n s l a t e  t h e  

l anguage  and ph i losophy  of t h e  i n v e n t o r s  i n t o  f rames  of  r e f e r -  

ence  common t o  North America. I t h i n k  t h i s  can b e s t  b e  accom- 

p l i s h e d  by d e s c r i b i n g  SC i n  t e r m s  of two d i s t i n c t  l e v e l s  1) 

t h e  t echno logy  i t s e l f ,  and 2 )  t h e  r a t i o n a l e  upon which i t  i s  

based .  When I u s e  t h e  t e r m  " techno logy"  i n  r e l a t i o n  t o  SC I 

d e f i n e  i t  a s  t h e  o p e r a t i o n s ,  p r o c e d u r e s ,  and m a t e r i a l s  of 

which a Study Uni t  ( i . e . ,  t h e  name of t h e  b a s i c  SC i n s t r u c t i o n -  

a l  package)  i s  composed. I d e f i n e  t h e  r a t i o n a l e  mentioned i n  

p o i n t  2 a s  t h e  c o l l e c t i o n  of c o n c e p t u a l i z a t i o n s  and i d e a s  which 

c h a r a c t e r i z e  t h e  way i n  which t h e  i n v e n t o r s  of SC view human 

l e a r n i n g .  My purpose  i s  t o  d e s c r i b e  and examine t h e  r a t i o n a l e  

i m p l i c i t  i n  t h e  SC t e c h n o l o g y .  O c c a s i o n a l l y  I s h a l l  use  t h e  

p h r a s e  " p r i n c i p l e s  of SC. " T h i s  p h r a s e  i s  n o t  t o  be  t a k e n  t o  

imply t h a t  a comple te  t h e o r y  of SC e x i s t s .  

To accompl i sh  t h i s  t a s k  t h e  i n v e n t o r s 1  i d e a s  o f  l e a r n i n g  

have  been examined, by a compara t ive  a n a l y s i s ,  i n  r e l a t i o n  t o  

s e l e c t e d ,  contemporary Nor th  Anlerican t h e o r i e s  o r  p e r s p e ~ ~ ~ k e s  

of l e a r n i n g .  The o t h e r  i d e a s  of l e a r n i n g  w i t h  which SC i s  

compared i n  t h i s  s t u d y  were s e l e c t e d  f o r  t h e i r  f t v i s i b i l i t y "  i n  

t h e  f i e l d  of  l e a r n i n g .  By " v i s i b i l i t y "  I mean t h a t  t h e s e  

p o s i t i o n s  a r e  f a m i l i a r  t o  a  g r e a t  number o f  p e o p l e  and t h a t  t h e y  

a r e  i n f l u e n t i a l  views of l e a r n i n g  i n  North America. By e s t a b -  

l i s h i n g  p o i n t s  of  common r e f e r e n c e  between t h e s e  o t h e r  v iews  of 

l e a r n i n g  and SC I hope t o  a c h i e v e  a  " t r a n s l a t i o n "  of SC i n t o  

t h e  l a r g e s t  group of  common language  a s  p o s s i b l e .  If t h i s  



a t t e m p t  i s  s u c c e s s f u l  t h e n  t h e  i n f o r m a t i o n  i n  t h i s  s t u d y  s h o u l d  

make SC a c c e s s i b l e  t o  t h e  vaximum number o f  i n t e r e s t e d  p e r s o n s  

i n  unambiguous terms . 



CHAPTER I .  

DESCRIPTION OF STRUCTURAL C O M M U N I C A T I O N  

Although SC i s  r e l a t i v k l y  new, i t  has  a  v a r i e t y  o f  forms and 
1 

a p p l i c a t i o n s .  A s  was s t r e s s e d  i n  t h e  I n t r o d u c t i o n ,  t h i s  

s t u d y  w i l l  c o n c e n t r a t e  on Sc i n  r e l a t i o n  t o  s e v e r a l  o t h e r  

t h e o r i e s  o r  p e r s p e c t i v e s  o f  l e a r n i n g .  It i s  t h e  purpose  o f  

t h i s  s e c t i o n  t o  d e s c r i b e  S C t s  b a s i c  form - The Study Uni t  - and 

t o  o u t l i n e  its main u n d e r l y i n g  p r i n c i p l e s ,  and t o  i n d i c a t e  and 

c l a r i f y  t h e  vocabu la ry  o f  SC. The Study Unit  and i t ' s  component 

p a r t s  and t h e  p s y c h o l o g i c a l  r o l e  of  each w i l l  b e  d e s c r i b e d  f i r s t  

t o  f a m i l i a r i z e  t h e  r e a d e r  w i t h  t h e  m a t e r i a l  t o  which t h e  e n t i r e  

s t u d y  i s  a d d r e s s e d .  Next ,  t h e  b a s i c  t echno logy  o f  SC w i l l  be  

d e s c r i b e d ,  and t e rms  a s  used  i n  SC w i l l  b e  d e f i n e d  a s  t h e y  a r e  

e n c o u n t e r e d .  

The Study Uni t  i s  t h e  fundamenta l  e lement  o f  S t r u c t u r a l  

Communication. Each u n i t  r e p r e s e n t s  t o  t h e  a u t h o r ,  t h e  o p t i m a l  

amount o f  s u b j e c t  m a t t e r  which can b e  t r a n s m i t t e d  by SC i n  a 

s i n g l e  work p e r i o d .  Each u n i t  c o n s i s t s  of s i x  i n t e r d e p e n d e n t  

p a r t s ,  each  o f  which h a s  a  d i s t i n c t  f u n c t i o n .  F i g u r e  1 i d e n t -  

i f i e L  each o f  t h e  p a r t s  and i n d i c a t e s  t h e  most commonl:: :"c 1" :. 

pathway which l e a r n e r s  t a k e  t h r o u g h  t h e  u n i t .  E s s e n t i a l l y  t h e  

Study Uni t  s i m u l a t e s  a  d i a l o g u e  i n  which t h e  l e a r n e r  i s  r e -  

p e a t e d l y  c h a l l e n g e d  t o  form h i s  own o p i n i o n s  b e f o r e  r e c e i v i n g  

f e e d b a c k  from t h e  a u t h o r .  The s t u d y  u n i t  c o n s i s t s  o f  t h e  

f o l l o w i n g  p a r t s :  I n t e n t i o n ,  P r e s e n t a t i o n ,  I n v e s t i g a t i o n ,  

Response M a t r i x ,  Comments, and Viewpoin t s .  



F i g u r e  1. The Most Common Pathway Through A S tudy Uni t  

, 
----- 

~ I N V E S T I G A T I O ~  

I PRESENTATION 1 DISCUSS10:J 

I RESPONSE I VIEWPOINTS I 

INTENTION 

T h i s  s e c t i o n  i n t r o d u c e s  t h e  s u b j e c t  m a t t e r  which i s  t h e  

theme o f  t h e  u n i t  and may s p e c i f y  i t s  b e h a v i o r a l  o b j e c t i v e s .  

The I n t e n t i o n  i s  n o t  an ove rv iew o r  o u t l i n e  r a t h e r  i t  p e r f o r m s  

t h e  f u n c t i o n  o f  what Ausubel  h a s  t e rmed  "advanced o r g a n i z e r s "  

(Ausube l ;  1969.)  I n  g e n e r a l  i t  s e r v e s  t o  o r i e n t  t h e  l e a r n e r  

t o  t h e  c o n t e n t  and c o n t e x t  of t h e  message t h e  a u t h o r  hopes  t o  

communicate i n  t h e  u n i t .  

PRESENTATION 

T h i s  i s  t h e  l e a r n e r ' s  f i r s t  c o n t a c t  w i t h  t h e  m a t e r i a l  of 

t h e  u n i t .  The P r e s e n t a t i o n  i s  t h e  body o f  f a c t s ,  d a t a ,  s t a t e -  

ments  e t c . ,  t h a t  compr i ses  t h e  theme and subthemes  w i t h i n  t h e  

eontpy-" nf which t h e  r p s s a g e  i s  t o  b e  deve loped .  Typic?! lv 

t h i s  h a s  been  a s p e c i a l l y  p r e p a r e d  t e x t  o f  some main theme 

which i s  b e i n g  p r e s e n t e d  i n  t h e  SC f o r m a t .  

The P r e s e n t a t i o n  may c o n c e r n  v i r t u a l l y  any s u b j e c t  and can 

t a k e  many f o r m s ,  i n c l u d i n g  a s p e c i a l l y  p r e p a r e d  t e x t .  It c o u l d  

b e  a  f i l m ,  p l a y ,  n o v e l ,  o r  s e r i e s  o f  r e a d i n g s  c o n c e r n i n g  t h e  

main theme.  A f i e l d  t r i p ,  o r  a r o l e - p l a y ,  o r  a g roup  exper -  

i e n c e  c o u l d  b e  used  as t h e  P r e s e n t a t i o n  of a s t u d y  u n i t  d e s -  

i g n e d  t o  e x p l o r e  i n  g r e a t e r  d e p t h  t h e  s i g n i f i c a n c e  o f  a s p e c t s  

of such  e x p e r i e n c e s .  



The f o l l o w i n e  t h r e e  s e c t i o n s  of t h e  u n i t  a r e  t h e  most c l o s e -  

l y  i n t e r - c o n n e c t e d .  The f o l l o w i n g  d iagram may h e l p  t o  c l a r i f y  
, 

t h e  d e s c r i p t i o n  of them. 

F i g u r e  2 .  Components o f  t h e  SC "Dialogue" 

INVESTIGATiOWI RESPOKSE M A T R I X  DISCUSSION 

Response a n a l y s i s  
and Guide 

Comments 
a .  
b.  

INVESTIGATION 

T h i s  s e c t i o n  c o n t a i n s  3 - 5 c a r e f u l l y  " s t r u c t u r e d "  problems 

abou t  t h e  s u b j e c t  m a t t e r  c o n t a i n e d  i n  t h e  P r e s e n t a t i o n .  The 

i n t e r - a c t i o n  between t h e s e  problems ( t h e  SC te rm i s  " c h a l l e n g e s " )  

and  t h e  l e a r n e r ' s  o r g a n i z a t i o n  of t h e  s e m a n t i c  e l e m e n t s  of t h e  

m a t r i x  i n  t h e  f o l l o w i n g  s e c t i o n  ( i . e . ,  Response M a t r i x )  a l l o w s  

t h e  a u t h o r ' s  message t o  emerge. Each problem ( i . e . ,  " c h a l l e n g e " )  

p r e s e n t s  a  d i f f e r e n t  p e r s p e c t i v e  on t h e  s u b j e c t  m a t t e r  of t h e  

u n i t  and r e q u i r e s  d i f f e r e n t  combina t ions  o f  t h e  s e m a n t i c  

e l e m e n t s  of t h e  Response M a t r i x .  

RESPONSE MATRIX 

The r e s p o n s e  Mat r ix  i s  a n  a r r a y  o f  c a r e f u l l y  worded i t e m s  

( a  4 x  5 m a t r i x  i s  most commonly u s e d )  t h a t  r e s t a t e  t h e  main 

theme i n  a  condensed form. The m a t r i x  i s  a  symbol ic  map of t h e  

theme c o n s i s t i n g  o f  p h r a s e s  t h a t  e x p r e s s  s i g n i f i c a n t  f a c t s ,  



i d e a s ,  and symbols .  T h i s  " semant ic"  f i e l d  i s  random w i t h o u t  

any i n d i c a t i o n  of how t h e  s t a t e m e n t s  may b e  o r g a n i z e d  t o  make 

s e n s e .  

The l e a r n e r  u s e s  t h e  e l e m e n t s  of t h e  m a t r i x  t o  compose t h e  

s e t  of i t e m s  he f e e l s  b e s t  answer t h e  c h a l l e n g e .  For  a  20  i t e m  

m a t r i x  a b o u t  8 i t e m s  may be  r e q u i r e d  t o  compose an adequa te  

r e s p o n s e  t o  each c h a l l e n g e .  The n e c e s s a r y  " o v e r l a p p i n g "  pro-  

v i d e s  t h e  above mentioned f e a t u r e  of m u l t i p l e  p e r s p e c t i v e s .  

Each o v e r l a p p i n g  i t e m  i s  a f a c t  o r  concept  e t c . ,  which p l a y s  a  

d i f f e r e n t  r o l e  depending upon t h e  p e r s p e c t i v e  th rough  which t h e  

main theme i s  b e i n g  viewed.  

The m a t r i x  may be  viewed a s  a common v o c a b u l a r y  t h r o u g h  which 

t h e  a u t h o r  and l e a r n e r  of a  Study Uni t  can communicate i n  a  

manner t h a t  approx imates  as c l o s e l y  a s  p o s s i b l e  a  d i a l o g u e .  

The v o c a b u l a r y  i s  s u f f i c i e n t l y  r i c h  s e m a n t i c a l l y  t o  a l l o w  t h i s  

d i a l o g u e  t o  b e  f a i r l y  s o p h i s t i c a t e d  w i t h  a  l a r g e  d e g r e e  of 

f r eedom of r e s p o n s e s  and  s t r a t e g i e s  f o r  t h e  l e a r n e r  and one 

which a l s o  p r o v i d e s  t h e  a u t h o r  w i t h  t h e  means t o  c o n t r o l  t h e  

message.  

DISCUSSION 

The D i s c u s s i o n  s e c t i o n  i s  where t h e  " d i a l o g u e "  between a u t h o r  

and l e a r n e r  a c t u a l l y  o c c u r s .  It i s  h e r e  t h a t  t h e  l e a r n e r ' s  

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

The l e a r n e r  h a s  responded t o  t h e  c h a l l e n g e s  by composing s e t s  

of items a s  h i s  answers t o  t h e  problems,  and he  now t u r n s  t o  

t h e  D i s c u s s i o n  Guide. The g u i d e  i s  t h e  t o o l  f o r  a n a l y z i n g  t h e  

r e s p o n s e s  and d i r e c t s  t h e  l e a r n e r  t o  t h e  a u t h o r ' s  comment o r  

comments which a r e  a p p r o p r i a t e .  The a n a l y s i s  t a k e s  t h e  form of 



r o u t i n g  t e s t s  f o r  i n c l u s i o n  o r  omiss ion .  For  example such 

t e s t s  might r e a d :  "If  you i n c l u d e d  i n  your  r e s p o n s e  i t e m s  2 

o r  7, r e a d  comment A"; o r  "If you o m i t t e d  from your  r e s p o n s e  

i t e m s  7,  12 ,  and 18 ,  r e a d  comment B",  e t c .  

T h i s  t e c h n i q u e  a l l o w s  t h e  a u t h o r  t o  p r e p a r e  advance f o r  

a  wide v a r i e t y  of r e s p o n s e s  and t o  p r e p a r e  h i s  comments. The 

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

h i s  c r i t e r i a  of s u c c e s s .  That  i s  t h e  a u t h o r  a n a l y z e s  h i s  own - 

u n d e r s t a n d i n g  and e x p e c t a t i o n s  and t h e n  u s e s  i t  as h i s  gu ide -  

l i n e  f o r  t e s t i n g  t h e  l e a r n e r ' s  u n d e r s t a n d i n g  of t h e  message. 

Thus t h e  l e a r n e r  i s  a b l e  t o ,  i n  e f f e c t ,  work backwards and 

" r e c r e a t e "  t h e  c o g n i t i v e  p r o c e s s  by which t h e  a u t h o r  f o r m u l a t e d  

h i s  message. 

The f i r s t  t e s t s  a r e  d e s i g n e d  t o  c a t c h  omiss ions  o f  e s s e n t i a l  

i t e m s  and i n c l u s i o n s  of i r r e l e v a n t  i t e m s .  I n  b o t h  c a s e s  t h e  

l e a r n e r  i s  d i r e c t e d  t o  comments i n  which t h e  a u t h o r  a r g u e s  h i s  

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

i n g  i n c l u d e d  i t e m s  which he  ( t h e  a u t h o r )  f e e l s  a r e  i r r e l e v a n t  

t o  t h e  problem. Depending upon t h e  g r a v i t y  of t h e  e r r o r  t h e  

l e a r n e r  can b e  d i r e c t e d  t o  f o l l o w  a v a r i e t y  of c o u r s e s ,  f rom 

r e v i e w i n g  t h e  m a t e r i a l  i n  t h e  P r e s e n t a t i o n  t o  mere ly  

r e a d i n g  t h e  comment on h i s  p a r t i c u l a r  r e s p o n s e  and t h e n  pro-  

c e e d i n g  t o  new m a t e r i a l .  

The n e x t  t e s t s  a r e  f o r  coherence  o f  t h e  r e s p o n s e .  For  i n -  

s t a n c e  i f  two i t e m s  a r e  mutua l ly  e x c l u s i v e ,  b u t  e i t h e r  may be  

l e g i t i m a t e l y  used ,  a  t e s t  f o r  i n c l u s i o n  of b o t h  i t e m s  on one 

problem r e s p o n s e  may be used .  If b o t h  i t e m s  have been i n c l u d -  

ed t h e  l e a r n e r  i s  d i r e c t e d  t o  a comment t h a t  e x p l a i n s  t h e i r  



i n c o m p a t i b i l i t y .  

There  a r e  c l o s e  t o  a  m i l l i o n  r e s p o n s e s  p o s s i b l e  i n  a  4 x 5 
2 I 

m a t r i x  . However, t h e s e  a r e  o b v i o u s l y  l i m i t e d  by t h e  r e a l i t -  

i e s  o f  s c o p e ,  s p a c e  and t i m e .  The a u t h o r ,  i n  h i s  d e s i g n  o f  t h e  

d i s c u s s i o n  g u i d e ,  can a n a l y z e  t h e  l e a r n e r ' s  r e s p o n s e  f o r  a  

v a r i e t y  o f  f a c t o r s ;  t h e  d e g r e e  o f  complexi ty  unders tood  by t h e  

l e a r n e r ,  t h e  p a r t i c u l a r  problem s o l v i n g  approach used by t h e  

l e a r n e r ,  e t c .  I n  f a c t  t h e  p r imary  l i m i t i n g  f a c t o r  i n  t e s t i n g  

t h e  l e a r n e r ' s  r e s p o n s e  i s  t h e  a u t h o r ' s  own i n g e n u i t y  i n  des ign-  
3 

i n g  t h e  d i s c u s s i o n  g u i d e .  

VIEWPOINTS 

The p r e s e n t a t i o n  o f  any s i g n i f i c a n t  theme w i l l  a lways be 

i n f l u e n c e d  by t h e  a u t h o r ' s  own b i e s e s .  I n  t h i s  s e c t i o n  t h e  

a u t h o r  may e x p l i c i t l y  d i s c u s s  h i s  b i a s e s ,  c r i t i c a l  p o i n t s ,  and 

h i s  o v e r a l l  view of  t h e  m a t e r i a l .  It i s  t h e  aim o f  t h i s  s e c t i o n  

t o  p r o v i d e  t h e  l e a r n e r  w i t h  a  forum f o r  p o i n t s  o f  view o t h e r  

t h a n  t h e  a u t h o r ' s .  Here t h e  a u t h o r  d i r e c t s  t h e  l e a r n e r  t o  con- 

t r a s t i n g  p o i n t s  of  view, o r  r a i s e s  q u e s t i o n s  f o r  t h e  l e a r n e r ' s  

c o n s i d e r a t i o n  t h a t  l e a d  t o  s t u d y  of  t h e  m a t e r i a l  i n  g r e a t e r  

d e p t h  o r  b r e a d t h .  F i n a l l y ,  t h e  Viewpoints  p l a y  a f i n a l  i n t e -  

g r a t i v e  r o l e  f o r  t h e  summation o f  t h e  main theme o f  t h e  Study 

U n i t .  

I n  o r d e r  t o  g a i n  an u n d e r s t a n d i n g  o f  t h e  r a t i o n a l e  beh ind  

t h e  form of  t h e  Study Uni t  it i s  n e c e s s a r y  t o  d e s c r i b e  t h e  

u n d e r l y i n g  p r i n c i p l e s  o f  SC. The b a s i c  h y p o t h e s i s  upon which 

SC i s  b a s e d  i s  t h a t  t h e r e  a r e  s e v e r a l  l e v e l s  o f  m e n t a l  oper -  

a t i o n  and t h a t  each i s  q u a l i t a t i v e l y  d i f f e r e n t .  The i n v e n t o r s  

of  SC d i n t i n q u i s h  f o u r  l e v e l s  o f  o p e r a t i o n :  Automatic ,  

S e n s i t i v e ,  Consc ious ,  and C r e a t i v e .  
12 .  
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SC i s  concerned p r i m a r i l y  w i t h  t h e  Conscious and S e n s i t i v e  

l e v e l s  f o r  i t  i s  a t  t h e s e  two l e v e l s  t h a t  t h i n k i n g  can most 

e f f e c t i v e l y  be  i n f l u e n c e d  ( B e n n e t t ,  1967,  pp. 228-31.) The 

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

CREATIVITY 

The i n v e n t o r s  of  SC d e f i n e  t r u l y  c r e a t i v e  e x p e r i e n c e s  a s  

" c h a r a c t e r i z e d  by s p o n t a n e i t y ,  unexpec tedness  and t h e  absence  

of any r a t i o c i n a t i v e  p r o c e s s . "  ( B e n n e t t ,  1967,  p .  228) .  Thus, 

a t  t h e  C r e a t i v e  l e v e l  t h e  s u b j e c t  i s  u n a b l e  t o  i d e n t i f y  any 

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

e v e n t .  It i s  t h e r e f o r e  t r u e  d i s c o v e r y .  To t h e  i n v e n t o r s  of  

SC t h e  t e rm " c r e a t i v e  e v e n t "  i s  a k i n  t o  b u t  d i s t i n c t  from In-  

s i g h t  because  i n s i g h t f u l  e v e n t s ,  such a s  t h e  sudden s o l u t i o n  t o  

a problem, a r e  a l s o  c h a r a c t e r i z e d  by s p o n t a n e i t y  and s u r p r i s e .  

However, i t  i s  p o s s i b l e  t h a t  i n s i g h t f u l  s o l u t i o n s  can b e  

accoun ted  f o r  by p r i o r  knowledge and a n  i n t e n s i v e  e f f o r t  t o  



s o l v e  t h e  problem.  If t h i s  i s  t r u e  i t  seems r e a s o n a b l e  t o  

suppose  t h a t  i t  may be  p o s s i b l e  t o  i n c r e a s e  t h e  p r o b a b i l i t y  of  

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

p s y c h o l o g i c a l  envi ronment  ( s e e  s e c t i o n  on T r a n s f e r  of L e a r n i n g .  ) 

However, " t h e r e  i s  no  e v i d e n c e  t h a t  t r u e  c r e a t i v i t y  can b e  

t r a i n e d "  ( B e n n e t t ,  1367, p .  229. ) F o r  example,  t r a i n i n g  can  

i n c r e a s e  t h e  v i r u o s i t y  of a m u s i c i a n  b u t  i t  does  n o t  a p p e a r  

t h a t  t r a i n i n g  can  r e l i a b l y  d e v e l o p  t h e  a b i l i t y  t o  compose music  

comparable  i n  q u a l i t y  t o  t h a t  of Nozar t  o r  Beethoven.  Such 

p e r s o n s  have  an i n n a t e ,  a r t i s t i c  a b i l i t y  t o  " c r e a t e . "  When 

SC u s e s  t h e  t e r m  c r e a t i v e  e v e n t  i t  i s  i n  t h i s  l a t t e r  s e n s e .  

While  i t  may n o t  b e  p o s s i b l e  t o  evoke t r u e  c r e a t i v i t y ,  t r a i n -  

i n g  c o u l d  b e  v a l u a b l e ,  " i n  r e c o g n i z i n g  when a c r e a t i v e  s t e p  

h a s  been  made and i n  b r i n g i n g  i n t o  u s e  t h e  Consc ious  and 

S e n s i t i v e  l e v e l s , "  t o  comprehend and i n t e g r a t e  t h e  e x p e r i e n c e  

( B e n n e t t ,  1967,  P .  229 . )  T r a i n i n g  i n  m a i n t a i n i n g  a f a v o r a b l e  

p s y c h o l o g i c a l  c l i m a t e  might  i n c r e a s e  t h e  s t r e n g t h  and  f r e -  

quency o f  c r e a t i v e  e v e n t s  b u t  t h i s  i s  n o t  a p p a r e n t l y  a n  ex- 

p l i c i t  g o a l  of a n  SC s t u d y  u n i t .  

COrjz -- 
, I 3 us 

Consc ious ,  as used  i n  SC, means "a s y n t h e t i c  awareness  

c a p a b l e  of s e e i n g  s i t u a t i o n s  i n  t h e i r  o r g a n i z e d  c o m p l e x i t y ,  I' 

( B e n n e t t ,  1967, p .  229. ) C h a r a c t e r i s t i c  f e a t u r e s  of  men ta l  

o p e r a t i o n s  on t h e  Consc ious  l e v e l  a r e  u n d e r s t a n d i n g ,  hypo- 

t h e s i s - f o r m a t i o n ,  o r i g i n a l  - as d i s t i n c t  f rom c r e a t i v e  - t h i n k -  

i n g ,  a n d  i m p a r t i a l i t y  of judgement .  T h i n k i n g  a t  t h e  Consc ious  

l e v e l  i s  s y n t h e t i c  as d i s t i n c t  f rom a s s o c i a t i v e .  

SC i s  d e s i g n e d  t o  engage  t h e  l e a r n e r  p r i m a r i l y  a t  t h e  



c o n s c i o u s  l e v e l  of t h i n k i n g  f o r  it i s  a t  t h i s  l e v e l  t h a t  under -  

s t a n d i n g ,  i n  t h e  o p i n i o n  of  t h e  i n v e n t o r s  of SC, i s  most 

e f f e c t i v e l y  i n f l u e n c e d .  

SENSITIVE 

T h i s  l e v e l  i s  one of l i m i t e d  awareness  and t h e  mental a c t -  

i v i t y  i s  p r i m a r i l y  a s s o c i a t i v e .  I n  t h i s  s t a t e  m e n t a l  a c t i v i t y  

se ldom encompasses  more t h a n  two d i s t i n c t  i d e a s  i n  a s i n g l e  

moment o f  a w a r e n e s s .  L o g i c a l  t h i n k i n g ,  e x p e r i m e n t a t i o n ,  s e l f -  

e x p r e s s i o n  ( v e r b a l  a n d  s y m b o l i c ) ,  a d a p t i v e  and p u r p o s i v e  a c t -  

i v i t y  a r e  a l l  p o s s i b l e  on t h e  S e n s i t i v e  l e v e l  w i t h o u t  u t i l i z i n g  

t h e  Consc ious  l e v e l .  "It can  b e  s a i d  t h a t  we know a l l  we need  

t o  know f o r  t h e  p u r p o s e  of human e x i s t e n c e  by means of  m e n t a l  

o p e r a t i o n s  on t h e  s e n s i t i v e  l e v e l , "  ( B e n n e t t ,  1967,  p .  2 3 0 . )  

AUTOMATIC 

T h i s  l e v e l  i s  below t h e  t h r e s h o l d  of m e n t a l  a w a r e n e s s .  I t s  

o p e r a t i o n s  i n c l u d e  p h y s i c a l  and  m e n t a l  h a b i t s  formed i n  e a r l y  

l i f e  such  as w a l k i n g ,  t a l k i n g ,  r e a d i n g  and m e n t a l  c a l c u l a t i o n s  

and  a s s o c i a t i o n .  " I n  many c a s e s ,  t h e  a u t o m a t i c  f u n c t i o n s  can- 

n o t  e a s i l y  b e  a c q u i r e d  u n c o n s c i o u s l y  and must f i r s t  b e  l e a r n e d  

on t h e  sensitive l e v e l .  Then . . . t h e  o p e r a t i o n  p a s s e s  o u t  of 

a w a r e n e s s  and c o n t i n u e s  on t h e  a u t o m a t i c  l e v e l , "  ( B e n n e t t ,  1967,  

p .  2 3 0 . )  The d i f f e r e n c e  between t h e  l e v e l  of awareness  of  a 

s k i l l e d  d r i v e r  and  someone who i s  j u s t  l e a r n i n g  t o  d r i v e  i s  a 

f ami l i a r  example of t h i s  phenomenon. 

The Automat ic  l e v e l  p l a y s  l i t t l e  p a r t  i n  SC b u t  i t  i s  nec-  

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

which m e n t a l  o p e r a t i o n s  p a s s  f rom one l e v e l  t o  a n o t h e r .  The SC 

Four  L e v e l  Model o f  T h i n k i n g  i s  mere ly  a h e u r i s t i c  d e v i c e  t o  



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

do n o t  have d i s t i n c t  b o u n d a r i e s ,  i n d e e d  a t  any g iven  moment of 

awareness ,  t h e  p h y s i c a l  a n d ' m e n t a l  o p e r a t i o n s  may r e p r e s e n t  

v i r t u a l  s i m u l t a n e o u s  u t i l i z a t i o n  of any o r  a l l  of  t h e  f o u r  

l e v e l s .  For  example, assume t h a t  a  pe r son  p l a n s  t o  v i s i t  a  

f r i e n d  i n  a  s e c t i o n  of town w i t h  which he  i s  u n f a m i l i a r .  

Assume f u r t h e r  t h a t  he  i s  f o l l o w i n g  a  r a t h e r  ambiguous map 

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

some r e a s o n  g e t s  confused .  He d r i v e s  up a s t r e e t  (Automat ic  

l e v e l )  w h i l e  l o o k i n g  a t  s t r e e t  s i g n s  and  t h e  map ( a s s o c i a t i v e  

t h i n k i n g  S e n s i t i v e  l e v e l . )  A s  he  p r o c e e d s  he n o t i c e s  t h a t  t h e  

house  numbers a r e  g e t t i n g  s m a l l e r  and t h i n k s  t h a t  t h e y  s h o u l d  

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

t h i n k i n g  - Conscious l e v e l . )  Suddenly he i s  s u r e  he i s  g o i n g  

i n  t h e  wrong d i r e c t i o n ,  t u r n s  a round  and d r i v e s  d i r e c t l y  t o  

h i s  f r i e n d ' s  house  w i t h  no f u r t h e r  d e l a y .  The l a t t e r  may be 

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

c h a r a c t e r i s t i c s  a r e  t h o s e  of t h e  C r e a t i v e  l e v e l .  A l l  o f  t h e s e  

e v e n t s  cou ld  have  o c c u r r e d  i n  a m a t t e r  o f  seconds  and i t  would 

b e  d i f f i c u l t  t o  i d e n t i f y  t h e  i n s t a n t  of  t r a n s i t i o n  from m e  

l e v e l  t o  a n o t h e r .  

The problem i s  one of measur ing  t h e  i n s t a n t  of  t r a n s i t i o n  

f rom a low l e v e l  of  men ta l  o p e r a t i o n  t o  a  h i g h e r  one .  "Observ- 

a t i o n s  of t h e  t h i n k i n g  p r o c e s s  l e a d  t o  t h e  n o t i c i n g  of disesntlnu- 

i t i e s  i n  t h e  t r a i n s  of a s s o c i a t i o n ,  ( B e n n e t t ,  1967,  p .  231. ) 

The t r a k s i t i o n  from one l e v e l  t o  a n o t h e r  i s  c h a r a c t e r i z e d  by a  

spon taneous ,  d i s c o n t i n u o u s  jump. Exper iments  were conducted  by 

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



phenomenon, ( B e n n e t t ,  1967,  pp.  231-32.) I n  one of  t h e  expe r -  

i m e n t s  s u b j e c t s  r e a d  a  d i f f i c u l t  t e x t  and o b s e r v e d  t h e i r  l e v e l  

of m e n t a l  o p e r a t i o n  i n  r e l i t i o n  t o  t h e  t e x t .  The l e v e l s  u s e d  

i n  t h e  expe r imen t  were d e f i n e d  as 1) comple te  i n a t t e n t i o n  o r  

f a n t m g ,  2 )  s i x p l e  a t t e n t i o n ,  3 )  a t t e n t i o n  t o  meanings,  and  

4 )  c r i t i c a l  t h i n k i n g .  The r e s u l t s  showed t h a t  one f o u r t h  of 

t h e  s u b j e c t ' s  t i m e  was s p e n t  below t h e  l e v e l  of meanings w h i l e  

l e s s  t han  one  t e n t h  of t h e i r  time was s p e n t  a t  t h e  h i g h e s t  

l e v e l .  Time s p e n t  i n  t h e  midd le  r a n g e  was c h a r a c t e r i z e d  by 

p r e c o n c e i v e d  i d e a s  o r  t h e  i n a b i l i t y  t o  g a i n  a new p e r s p e c t i v e  

on t h e  m a t e r i a l .  S u b j e c t i v e l y ,  t h e  s u b j e c t s  r e p o r t e d  t h a t  

t h e y  were  a lways  aware of t r a n s i t i o n s  t o  h i g h e r  l e v e l s  of ment- 

a l  o p e r a t i o n ,  an  e x p e r i e n c e  t h e y  d e s c r i b e d  as moments of 

"waking up". 

R e s u l t s  s u g g e s t e d  t h a t  t h e  t r a n s i t i o n  t o  a h i g h e r  l e v e l  was 

i n e v i t a b l y  f o l l o w e d  by  a d e c l i n e  i n  t h e  i n t e n s i t y  o f  a w a r e n e s s .  

S u b j e c t s  r e p o r t e d  t h a t  i t  was n e c e s s a r y  t o  renew t h e i r  a t t e n t -  

i o n  by a c o n s c i o u s  e f f o r t  s u c h  as a s k i n g  t h e m s e l v e s  q u e s t i o n s  

a b o u t  t h e  meaning of t h e  m a t e r i a l  i n  t h e  t e x t .  The main i m -  

p l i c a t i o n  o f  t h e  e x p e r i m e n t a l  r e s u l t s  was t h a t  i n  r e a d t n g ,  most  

of  t h e  t i m e  i s  c h a r a c t e r i z e d  by i n a t t e n t i o n  and  t h e  l a c k  of 

e f f e c t i v e  c o n n e c t i o n  w i t h  t h e  m a t e r i a l  b e i n g  r e a d .  ( B e n n e t t ,  

1967,  PP. 231-2.)  

Such o b s e r v a t i o n s  l e d  t h e  i n v e n t o r s  o f  SC t o  conc lude  t h a t  

t h e  i n t e n s i t y  of  m e n t a l  o p e r a t i o n s  i s  s imilar  t o  t h e  g e n e r a l  

r u l e  o r  thermodynamics t h a t  i n t e n s e  v a l u e s  s u b j e c t  t o  random 

change move toward  l e s s  i n t e n s e  v a l u e s .  I n  c r u d e r  t e r m s ,  t h e  

human mind i s  n a t u r a l l y  l a z y .  However, as i n d i c a t e d  by t h e  



s u b j e c t s '  s e l f  q u e s t i o n i n g ,  i t  i s  p o s s i b l e  t o  r a i s e  t h e  l e v e l  o f  

m e n t a l  o p e r a t i o n  by a "shock" t h a t  a r o u s e s  a t t e n t i o n .  I n  t h e  

a b s e n c e  o f  s t i m u l a t i o n  t h e , m i n d  d r o p s  from h i g h e r  l e v e l s  u n t i l  

i t  f i n a l l y  r e a c h e s  t h e  a u t o m a t i c  l e v e l .  T h i s  mind wander ing  i s  

fami l ia r  t o  u s  a l l . .  However, i t ' s  s i g n i f i c a n c e  f o r  communicat- 

i o n  h a s  n o t  been  s u f f i c i e n t l y  a p p r e c i a t e d .  S i n c e  t h i s  t e n d e n c y  

f o r  m e n t a l  a c t i v i t i e s  t o  s e e k  t h e  a u t o m a t i c  l e v e l  i n v a r i a b l y  

o c c u r s  i n  t h e  absence  of a r t i f i c a l  s t i m u l a t i o n  t h e  i n v e n t ~ r s  o f  

SC g e n e r a l i z e d  t h e  o b s e r v a t i o n  i n t o  t h e i r  s o  c a l l e d  "Lawn of 

Menta l  D e c l e n s i o n .  T h i s  "Law" h a s  i m p o r t a n t  i m p l i c a t i o n s  f o r  

a f f e c t i n g  m e n t a l  p r o c e s s e s .  It can  b e  s t a t e d  as f o l l o w s :  

"To communicate w i t h  t h e  l o w e r  l e v e l s  o f  t h e  mind t h e  impact  
s h o u l d  b e  minimal  and r e p e t i t i v e . "  

"To communicate w i t h  t h e  h i g h e r  l e v e l s  o f  t h e  mind t h e  i m -  
p a c t  s h o u l d  b e  maximal and u n i q u e . "  ( B e n n e t t ,  1967 ,  p .  233.  ) 

I n  t h e  f i r s t  c a s e  t h e  e f f e c t  i s  t o  p roduce  and e s t a b l i s h  an 

a u t o m a t i c  r e s p o n s e  t o  a s t i m u l u s  o r  a g roup  of s t i m u l i .  I n  t h e  

second  c a s e ,  t h e  e f f e c t  i s  t o  awaken t h e  u n d e r s t a n d i n g  and en- 

a b l e  t h e  i n t e n t i o n  o r  meaning of t h e  communication t o  b e  g r a s p -  

e d .  The two e f f e c t s  p r o v i d e  t h e  f u n d a m e n t a l  d i s t i n c t i o n  b e t -  

ween programmed l e a r n i n g  i n  a l l  i t ' s  c u r r e n t  forms and S t r u c t u r -  

a l  Communication. The d i s t i n c t i o n  be tween SC and L i n e a r  p r o -  

gramming w i l l  b e  d e a l t  w i t h  i n  d e t a i l  l a t e r ,  f o r  now i t  i s  

s u f f i c i e n t  t o  emphas ize  t h a t  SC i s  n o t  a  development  of L i n e a r  

Programming; t h e y  a r e  d i f f e r e n t  and s e r v e  d i f f e r e n t  p u r p o s e s .  

R a t h e r  t h a n  s e e i n g  them as c o m p e t i t i v e  i t  i s  a m a t t e r  of 

c h o o s i n g  t h e  t o o l  a p p r o p r i a t e  t o  t h e  t a s k .  Whenever a r e l i a b l e  

and  r e p r o d u c i b l e  r e s p o n s e  t o  a s e t  s t i m u l u s  i s  r e q u i r e d  t h e  



method o f  d i s c r e t e  i t e m s  and r e i n f o r c e m e n t  i s  e f f e c t i v e .  

"When t h e  aim i s  t o  a r o u s e  t h e  c r i t i c a l  f a c u l t y  and t o  make t h e  

( l e a r n e r )  t h i n k  f o r  h i m s e l f ,  t h e  law of men ta l  d e c l e n s i o n  must 

b e  a l lowed  f o r  and t h e  n e c e s s a r y  c o u n t e r  s t i m u l u s  p r o v i d e d .  

T h i s  IS t h e  key t o  t h e  s u c c e s s  c f  SC." ( R e n n e t t ,  1967,  ~ . 2 ? 4 . )  

( I t a l i c s  Mine).  

D E C O N D I T I O N I N G  

There  i s  ample e v i d e n c e  t o  sug-st  bG t h e  predominance sf lz7;?er 

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

h i g h e r  l e v e l s .  I n  many l e a r n i n g  s i t u a t i o n s  where t h e  l e a r n e r ' s  

a t t e n t i o n  o r  i n t e r e s t  i s  minimal ,  l e a r n e r s  have  a  tendency t o  

" read"  t h e i r  own menta l  a s s o c i a t i o n s  w i t h o u t  v e r i f y i n g  them i n  

r e l a t i o n  t o  t h e  m a t e r i a l  b e i n g  s t u d i e d ,  ( B e n n e t t ,  1967, p . 2 3 5 . )  

It i s  w e l l  known t h a t  s t r o n g  a s s o c i a t i o n s  form a s  a r e s u l t  o f  

r e p e t i t i o n  of i m p r e s s i o n s  i n  c o n j u n c t i o n  w i t h  one a n o t h e r .  I n  

f a c t  t h i s  i s  t h e  manner i n  which s k i l l s  a r e  a c q u i r e d  and f a c t s  

memorized, b u t  n e i t h e r  n e c e s s a r i l y  r e q u i r e s  a c t i v e  p a r t i c i -  

p a t i o n .  There  i s  i n c r e a s i n g  e v i d e n c e  t h a t  b e h a v i o r  a c q u i r e d  

t h r o u g h  t h e  u s e  o f  low l e v e l  o p e r a t i o n s  r e q u i r e s  a  s e v e r e  de- 

c o n d i t i o n i n g  shock t o  "b reak  open1' t h e  p a t t e r n s  o f  a s s ~ : i & t  lo-. " 

The "Hawthorne E f f e c t "  s u g g e s t s  t h a t  any b r e a k  i n  a  r o u t i n e  

a r o u s e s  i n t e r e s t .  The i n v e n t o r s  o f  SC b e l i e v e  i t  i s :  'I . . . 
o n l y  a t  t h e  moment o f  t h e  a r o u s a l  o f  a t t e n t i o n  i s  t h e r e  any 

change i n  l e v e l  ( o f  men ta l  o p e r a t i o n s )  . . . what i s  needed t o  

s u s t a i n  a t t e n t i o n  . . . i s  t h e  combinat ion  o f  a t  l e a s t  two 

q u i t e  d i s t i n c t  s e t s  o f  i m p r e s s i o n s .  The Automatic  working of 

t h e  mind canno t  cope w i t h  two d i f f e r e n t  k i n d s  of i n p u t  a t  t h e  

same t i m e , "  ( B e n n e t t ,  1967,  p .  2 3 7 . )  ( I t a l i c s  Mine.)  However, 



i f  " b r e a k s "  i n  t h e  l e v e l  of a t t e n t i o n  a r e  n o t  t h e  r e s u l t  of 

d e l i b e r a t e  i n t e n t  and d e s i g n ,  t h e y  may s e r v e  on ly  a s  a  s e r i e s  

o f  d i s t r a c t i o n s .  , 

"Shock" - a s  used by  t h e  i n v e n t o r s  of SC - has  a  s p e c i f i c  

meaning. There  a r e  some f e a t u r e s  t h a t  c h a r a c t e r i z e  t h e  u s e  of 

t h e  t e r m  "shock" i n  an S C  c o n t e x t .  The i n v e n t o r s  of SC d e f i n e  

a  "shock" a s  unexpec ted .  That  i s  i t  comes from a  d i r e c t i o n  t o  

which one i s  b l i n d .  T h i s  r e d u c e s  t h e  p o s s i b i l i t y  of r e a c t i n g  

t o  new i n f o r m a t i o n  on t h e  b a s i s  of p r e c o n c e p t i o n s  due t o  ex- 

p e c t a t i o n  o r  a n t i c i p a t i o n  t o  a minimum. I n  a d d i t i o n  a  t lshock" 

i s  u n i q u e ,  i n  t h e  s e n s e  t h a t  i t  i s  n o t  p o s s i b l e  t o  e a s i l y  "make 

s e n s e "  of t h e  impac t .  If a  "shock" were n o t  unique  t h e  impact  

would become a s s o c i a t e d  w i t h  e s t a b l i s h e d  f rames  of r e f e r e n c e  

and b e  a s s i m i l a t e d .  It i s  n o t  p o s s i b l e  t o  "make s e n s e "  of a  

un ique  i m p a c t ,  i n  an SC c o n t e x t ,  w i t h o u t  a c t i v e l y  engag ing  i n  

s y n t h e t i c  t h i n k i n g ,  a  t y p e  of  t h i n k i n g  which on ly  o c c u r s  a t  t h e  

h i g h e r  l e v e l s  of menta l  o p e r a t i o n s .  

Human b e i n g s  seem t o  f i n d  i n c o n s i s t e n c i e s  o r  a m b i g u i t i e s  un- 

c o m f o r t a b l e ,  and a t t e m p t  t o  r e s o l v e  and i n t e g r a t e  them q u i c k l y .  

T h i s  i i~man tr,lt r e p r e s e n t s  a d a n g e r  of d e c o n d i t i o n i n g  b y  shock 

f o r  t h e  mind i s  s u s c e p t i b l e  t o  s u g g e s t i o n s  on ways of making 

s e n s e  of  t h e  s i t u a t i o n  and s u c h  s u g g e s t i o n s  a r e  e a s i l y  a s s i m i -  

l a t e d .  To emphasize t h e  d e l i b e r a t e  and p u r p o s i v e  n a t u r e  of a n  

"shock,  " t h e  t e rm " c h a l l e n g e "  used .  shock i s  mere ly  

an  impact  t h a t  may o r  may n o t  have  any p o s i t i v e  i n t e n t i o n  o r  

r e s u l t .  However, an SC c h a l l e n g e  makes an a p p e a l  t o  t h e  i n -  

t e l l i g e n c e  of t h e  l e a r n e r .  T h e r e f o r e ,  i n  a n  SC Study v n i t  

"shocks"  a r e  a d m i n i s t e r e d  w i t h i n  t h e  c o n t e x t  o f  a program of 



c o n s t r u c t i v e  work. 

The P r i n c i p l e  of C h a l l e n ~ e  

"A c h a l l e n g e  i s  a n  o b s t a c l e  p l a c e d ,  i n t e n t i o n a l l y  o r  by 

a c c i d e n t  i n  t h e  l i n e  of a c t i v i t y  t h a t  can be  overcome on ly  by 

i n c r e a s e d  d e t e r n l n a t i o n  and g e n e r a l l y  by a  h i g h e r  i n t e n s i t y  of 

men ta l  o p e r a t i o n , "  ( B e n n e t t ,  1967,  p .  238 . )  The l e a r n e r  must 

have  comple te  freedom of c h o i c e  t o  a c c e p t  o r  r e j e c t  t h e  c h a l l e n -  

ge. If t h e r e  i s  no c h o i c e  t h e n  t h e  t e r m  c h a l l e n g e  i s  inapprop-  

r i a t e .  "The p r i n c i p l e  of c h a l l e n g e  i s  t h e  c o u n t e r - p a r t  of  t h e  

"Law" of Mental  Dec lens ion ,  f o r  i t  a s s e r t s  t h a t  i t  i s  p o s s i b l e  

t o  u s e  t h e  s e l f - a s s e r t i v e  i n s t i n c t  i n  man t o  overcome h i s  

men ta l  l a z i n e s s , "  ( B e n n e t t ,  1967,  p .  238 . )  To be  e f f e c t i v e  t h e  

c h a l l e n g e  must meet t h e  l e a r n e r  a t  t h e  r i g h t  t i m e  and i n  t h e  

r i g h t  form. The b e s t  form h a s  been found t o  b e  p r e s e n t i n g  

problems which a r e  t o  be  s o l v e d  i n d i r e c t l y  by u s i n g  t h e  s u b j e c t  

m a t t e r  of t h e  p r e s e n t a t i o n .  ( B e n n e t t ,  1967, P .  2 3 9 ) .  F o r  

example, c h i l d r e n  a r e  p r e s e n t e d  w i t h  m a t e r i a l  d e s c r i b i n g  

p a r l i m e n t a r y  p r o c e d u r e  and R o b e r t ' s  Ru les  of Order ,  and t h e n  

t h e y  a r e  c h a l l e n g e d  t o  form a  mock o r g a n i z a t i o n  which o p e r a t e s  

u n d e r  t h e s e  r u l e s  ( i . e . ,  p o l i t i c a l  p a r t y ,  Uni ted  N a t i o n s ,  ~ t c .  

. . ) .  T h i s  t y p e  of c h a l l e n g e  seems t o  be  e a g e r l y  a c c e p t e d  and 

i n  p r a c t i c e  t h e  c h i l d r e n  seem t o  make a r e a l  e f f o r t  t o  under-  
5 

s t a n d  and u s e  t h i s  i n f o r m a t i o n  c o r r e c t l y .  

STRUCTURAL HOMQLOGY 

The i n v e n t o r s  of  SC b e l i e v e  t h a t  most s i t u a t i o n s  can b e  

t h o u g h t  of  as h a v i n g  b o t h  a  knowable and an i n t e l l i g i b l e  con- 

t e n t .  The knowable c o n t e n t  i s  i n f o r m a t i o n ,  and t h e  i n t e l l i g i b l e  

c o n t e n t  i s  t h e  theme. The SC t e c h n i q u e  i s  b a s e d  on t h e  hypothe-  



s i s  t h a t  t h e  knowable  and  i n t e l l i g i b i e  components o f  a s i t -  

u a t i o n  a r e  h o m o l o ~ o u s  though  n o t  i d e n t i c a l .  Homology i n  t h i s  

c o n t e x t  means t h a t  t h e r e  i s  a b a s i c  c o r r e s p o n d e n c e  o f  t h e  

e s s e n t i a l  e l e m e n t s .  F o r  example ,  t h e  body o f  a n  a u t o m o b i l e  i s  

homologous w l t h  i t s  f u n c t i o n a l  mechanisms,  t hough  t h e r e  a r e  

many body f e a t u r e s  t h a t  a r e  i r r e l e v a n t  f o r  u n d e r s t a n d i n g  how 

a  c a r  works .  C o n v e r s e l y ,  an  u n d e r s t a n d i n g  o f  t h e  p r i n c i p l e s  

o f  a s e l f - p r o p e l l e d  v e h i c l e  c a n n o t  b e  evoked  mere ly  by d e s c r i b -  

i n g  t h e  m e c h a n i c a l  p a r t s  o f  t h e  v e h i c l e .  These  p r i n c i p l e s  may 

b e  r e f e r r e d  t o  as t h e  i n t e l l i g i b l e ,  as d i s t i n c t  f r o m  t h e  know- 

a b l e  a u t o m o b i l e .  

The h y p o t h e s i s  o f  s t r u c t u r a l  homology p r o v i d e s  t h e  c o n c e p t -  

u a l  b a s i s  f o r  e x p l a i n i n g  why i t  i s  p o s s i b l e  " t o  convey know- 

l e d g e  w i t h o u t  u n d e r s t a n d i n g ,  a n d  how i t  i s  a l s o  p o s s i b l e  t o  

u s e  knowledge i n  s u c h  a way t h a t  e x p e r i e n c e  w i l l  l e a d  t o  

u n d e r s t a n d i n g , "  ( B e n n e t t ,  1967, p .  2 4 2 . )  I n  t h e  SC u s e  of  t h e  

t e r m  i t  i s  i n t e r a c t i o n  w i t h  knowledge  i n  an a c t i v e ,  m e a n i n g f u l  

manner t h a t  r e s u l t s  i n  u n d e r s t a n d i n g .  I n  s h o r t ,  u n d e r s t a n d i n g  

i s  d e f i n e d  as an  a c t  o f  i n t e l l i g e n c e  combined w i t h  p a r t i c i p a t -  

i o n  i n  an  a c t i o n .  

" S u b j e c t  m a t t e r "  i s  t h e  SC term f o r  t h e  i n f o r m a t i o n a l  con- 

t e n t  o f  a message ,  and  "theme" i s  t h e  SC t e r m  f o r  t h e  i d e a t i o n -  

a l  component .  The " s u b j e c t  matter" c o n t a i n s  t h e  l e t t e r  of t h e  

message ,  t h e  "theme" t h e  s p i r i t  o f  t h e  message .  The ' ' s u b j e c t  

m a t t e r "  can  b e  l e a r n e d  on t h e  Au toma t i c  l e v e l ,  b u t  t h e  " theme" 

i s  g r a s p e d  a t  t h e  Consc ious  l e v e l  o f  t h e  mind. When b o t h  a r e  

b r o u g h t  t o g e t h e r  on t h e  S e n s i t i v e  l e v e l  t h e  l e a r n e r  i s  s a i d  t o  

b o t h  know and u n d e r s t a n d  t h e  message  and  i t ' s  c o n t e n t ,  ( B e n n e t t ,  



The Communication of Underst  a n d i n g  

The i n v e n t o r s  of SC b e l i e v e  t h a t  t h e  " a r t "  of communicating 

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

can s i m u l a t e  t h e  p r o c e s s  b y  which t h e  a u t h o r  o f - t h e  message 

r e a c h e d  h i s  own u n d e r s t a n d i n g  of i t ' s  c o n t e n t .  I n  a  Study 

Uni t  t h e  l e a r n e r  " t e s t s "  h i s  u n d e r s t a n d i n g  by a n a l y z i n g  h i s  

r e s p o n s e  w i t h  t h e  d i s c u s s i o n  g u i d e  and t h e  a u t h o r ' s  comnents.  

V e r b a l l y  t h i s  a c t i o n  t a k e s  t h e  form of  a  " d i a l o g u e "  i n  which 

t h e  a u t h o r  and l e a r n e r  a r e  e q u a l l y  a c t i v e .  Not a l l  v e r b a l  

communication i s  s u c c e s s f u l .  Unless  t h e  l e a r n e r  makes a  r e s -  

ponse  which d e m o n s t r a t e s  h i s  g r a s p  of t h e  a u t h o r ' s  message t h e  

l a t t e r  has  no way o f  t e l l i n g  whe the r  h i s  message h a s  been con- 

veyed .  Two c o n d l - t i o n s  a r e  necessa.ry f o r  t h i s  p r o c e s s  t o  b e  

maximally e f f i c i e n t  . A wide r a n g e  o f  e x p r e s s i o n  i n  composing 
- 

a r e s p o n s e ,  and a  r e s p o n s e  which can b e  r a p i d l y  and e x a c t l y  

v e r i f i e d .  A few exchanges of c h a l l e n g e  and r e s p o n s e ,  g i v e n  

t h e s e  two c o n d i t i o n s ,  s h o u l d  c l a r i f y  b o t h  t h e  a u t h o r ' s  message 

and t h e  l e a r n e r ' s  u n d e r s t a n d i n g  of  i t ,  and e n a b l e  them b o t h  t o  

v e r i f y  t h e  d e g r e e  of agreement  t h e y  have  r e a c h e d .  

T h i s  p r o c e s s  of agreement  i s  b a s e d  on t h e  p s y c h o l o g i c a l  

p r i n c i p l e  cf concordance .  Concordance i n v o l v e s  " t h e  independ- 

. e n t  judgement o f  ( t h e  p e o p l e  i n v o l v e d  i n  an a c t  of communicat- 

j on)  , . . Many human s i t u a t l o n s  i n v o l v i n g  communication de- 

pend n o t  on p e o p l e  memorizing t h e  i n f o r m a t i o n  g i v e n  b u t  on 

r e a c h i n g  a  concordance  on t h e  meaning t o  be  g i v e n  t o  t h e  

i n f o r m a t i o n , "  ( B e n n e t t ,  1967, p.  2 4 0 . )  ( I t a l i c s  ~ i n e ) .  I n  SC 

concordance  does n o t  mean t h a t  agreement  i s  reached  c o n c e r n i n g  



v a l i d i t y  of t h e  message.  I n s t e a d  i t  means a  p r o c e s s  t h a t  en-  

s u r e s  t h a t  t h e  a u t h o r ' s  message  h a s  been  p e r c e i v e d  i n t a c t  and 

w i t h o u t  d i s t o r t i o n  by t h e  l e a r n e r .  

Whether  o r  n o t  t h e  communicat ion i s  v e r b a l  t h e  b a s i c  S C  

r e q u i r e m e n t  i s  t h a t  i t  s h o u l d  t a k e  t h e  form of a dia1ogu.c con- 

d u c t e d  w i t h i n  a  f ramework t h a t  f a c i l i t a t e s  unambiguous e x p r e s s -  

i o n  o f  t h e  a u t h o r ' s  message  and t h e  l e a r n e r ' s  r e s p o n s e .  The 

i n v e n t o r s  of SC c l a i m  t o  h a v e  a c h i e v e d  t h i s  form o f  communi- 

c a t i o n  w i t h  t h e  S t u d y  U n i t .  

The r e q u i r e m e n t  o f  unambiguous e v a l u a t i o n  i s  q u i t e  d i f f e r e n t  

f r o m  t h a t  of v e r b a l  o r  f a c t u a l  a c c u r a c y .  Unambiguous e v a l -  

u a t i o n  i m p l i e s  a f l e x i b l e  and  a d a p t a b l e  d i a l o g u e .  I t  i s  

p o s s i b l e  t o  have  " a l l  t h e  f a c t s  s t r a i g h t ' '  and  r ema in  u n c l e a r  

as t o  t h e i r  meaning.  However c l e a r l y  t h e  meanings may b e  ex- 

p r e s s e d ,  u n d e r s t a n d i n g  depends  on t h e  i n t e r p l a y  o f  a v a r i e t y  

o f  f a c t o r s ,  s o  t h a t ,  i n  SC u s e a g e ,  i t  i s  t h e  t o t a l i t y  of t h e  

message  t h a t  c o n t a i n s  t h e  meaning.  The i n v e n t o r s  of  SC f e e l  

t h a t  i f  t h i s  message  i s  b r o k e n  down i n t o  u n i t s  small enough t o  

be v e r i f i e d  on a b i n a r y  b a s i s ,  t h e  i n t e r r e l a t i o n s h i p s  o f  t h e  

e l e m e n t s  i s  l o s t ,  and  i t  i s  t h i s  a s p e c t  o f  a message t h a t  i s  

o f t e n  most r e l e v a n t  t o  a d e q u a t e  u n d e r s t a n d i n g .  

F o u r  Kinds  of  Communication ( B e n n e t t ,  1967 ,  pp.289-291) 

The a u t h o r  ( A )  a n d  t h e  l e a r n e r  ( L )  have  a  one-way c o n t a c t .  

A t e l l s  L h i s  message .  T h i s  t h e  s i t u a t i o n  i f  A g i v e s  

l e c t u r e  w i t h  n o  d i s c u s s i o n  o r  p u t s  h i s  message  i n  t h e  fo rm of 

a w r i t t e n  s t a t e m e n t  o r  book.  L h a s  no  way o f  a s c e r t a i n i n g  

w h e t h e r  h e  h a s  g r a s p e d  e i t h e r  A ' s  message o r  i t ' s  f a c t u a l  



c o n t e n t .  

D i s c u s s i o n  

A g i v e s  h i s  message .  L , r e s p o n d s  w i t h  q u e s t i o n s  which A 

a n s w e r s .  T h i s  i s  t h e  s i t u a t i o n  of a l e c t u r e  w i t h  d i s c u s s i o n .  

T h e r e  i s  f e e d - b a c k ,  b u t  n o t  a s s u r a n c e  of u n d e r s t a n d i n g  by L of  

l i n e  o f  t h o u g h t .  

D i a l o g u e  

A d o e s  n o t  g i v e  h i s  message i n  one  p i e c e  b u t  b u i l d s  i t  up 

by a n  exchange  i n  which  L  i s  an  a c t i v e  p a r t n e r .  The l i m i t a t -  

i o n  o f  t h i s  method i s  t h a t  A and  L  must  b e  i n  p e r s o n a l  c o n t a c t .  

A i s  l i m i t e d  by t i m e  t o  t h e  number of L ' s  t o  which  h e  can  

t r a n s m i t  h i s  message ,  a n d  by h i s  s k i l l  i n  t h e  a r t  o f  d i a l o g u e  

t o  b r i n g  t h e  l e a r n e r  t o  t h e  p o i n t  of d e m o n s t r a b l e  comprehens ion .  

Drama t i c  P r e s e n t a t i o n  

The b e s t  example of t h i s  method i s  a s t a g e  p r o d u c t i o n  o f  a n  

a u t h o r ' s  work.  I n  t h e  a b s t r a c t  t h i s  i s  a f o u r  way i n t e r a c t i o n  

i n  which  t h e  p l a y w r i g h t ,  p r o d u c e r ,  a c t o r s  and  a u d i e n c e  are 

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

G r e a t  drama can  evoke  t h e  e x p e r i e n c e  i t  p o r t r a y s ,  b u t  i t  d o e s  

n o t  f o l l o w  t h a t  t h e  l e a r n e r  h a s  c o r r e c t l y  g r a s p e d  t h e  a u t h o r ' s  

message .  

An SC S t u d y  U n i t  i s  a c o m b i n a t i o n  o f  t h e  d i a l o g u e  a n d  t h e  

d r a m a t i c  p r e s e n t a t i o n .  The e v o c a t i o n  o f  e x p e r i e n c e  i t s e l f  

d o e s  n o t  g u a r a n t e e  u n d e r s t a n d i n g .  F o r  t h i s  t h e  g i v e  and t a k e  
6 

of t h e  S o c r a t i c  d i a l o g u e  i s  n e c e s s a r y .  S C 1 s  c l a i m  f o r  

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

i n  t h e  a c t u a l  a c t  o f  t r a n s m i t t i n g  a message .  I n  a S t u d y  Un i t  

communicat ion i s  open-ended t o  t h e  e x t e n t  t h a t  t h e  l e a r n e r  h a s  



a f a r  w i d e r  d e g r e e  o f  f r eedom i n  making h i s  r e s p o n s e  t h a n  h e  

can  f u l l y  u t i l i z e .  I n  a 4 x 5 m a t r i x  t h e r e  a r e  n e a r l y  one  

m i l l i o n  d i f f e r e n t  r e s p o n s e g  t h a t  c o u l d  b e  made. A t  t h e  same 

t i m e ,  t h e  a u t h o r  r e t a i n s  h i s  h o l d  of t h e  s i t u a t i o n  i n  t h e  

c o n s t r u c t i o n  of h i s  message ,  a n d  h l s  a r r a n g e m e n t s  f o r  t h e  

l e a r n e r ' s  r e s p o n s e s .  The l a t t e r  i s  a c c o m p l i s h e d  i n  t h e  

D i s c u s s i o n  s e c t i o n  by t h e  D i s c u s s i o n  Guide which a n a l y z e s  t h e  

l e a r n e r ' s  r e s p o n s e s  and  by t h e  D i s c u s s i o n  Comments which 

p r o v i d e  t h e  l e a r n e r  w i t h  f e e d - b a c k  f rom t h e  a u t h o r  which a r e  

d i r e c t l y  r e l a t e d  t o  h i s  ( t h e  l e a r n e r ' s )  p a r t i c u l a r  r e s p o n s e .  
7 

The a c t i o n  i s  r e h e a r s e d ,  b u t  n o t  p r e d e t e r m i n e d .  T h a t  i s ,  

t h e  a u t h o r  h a s  worked ( r e h e a r s e d )  h i s  own way t h r o u g h  t h e  

message  i n  o r d e r  t o  c o n s t r u c t  t h e  S t u d y  U n i t .  The p l o t  i s  

d e f i n i t e ,  b u t  i t  i s  open-ended and  depends  on t h e  l e a r n e r ' s  

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

t o  d e v e l o p  t h e  message  b u t  h e  r e a l i z e s  t h a t  t h e  l e a r n e r  may 

employ a v a r i e t y  o f  c o g n i t i v e  s t r a t e g i e s  which a r e  d i f f e r e n t  

b u t  y i e l d  t h e  same r e s u l t .  The o r g a n i z a t i o n  o f  t h e  s u b j e c t  

m a t t e r  d o e s  n o t  b e t r a y  t h e  a u t h o r ' s  message ,  t h e  l e a r n e r  

d i s c o v e r s  i t  f o r  h i m s e l f .  The " d i a l o g u e "  i s  s o  o r g a n i z e d  t h a t  

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

p r e h e n d i n g  t h e  a u t h o r ' s  message ,  b u t  b u i l d s  up h i s  ( t h e  l e a r n -  

e r ' s )  g r a s p  i n  t h e  a c t  o f  t e s t i n g  i t .  



CHAPTER I - NOTES 

1. The Study U n i t ,  which i s  t h e  s u b j e c t  of t h i s  s t u d y ,  i s  t h e  

l e a s t  open-ended programmed form of SC. A s  t h e  d e g r e e  o f  

l e a r n e r  i n p u t  i n c r e a s e s  t h e  SC form must n e c e s s a r i l y  change 

t o  accomodate i t .  F o r  example i n  t h e  management d e c i s i o n  

making form t h e  p r o c e s s  i s  SC b u t  t h e  c o n t e n t  (i.e., sub- 

J e c t  m a t t e r )  i s  t o t a l l y  c o n t r i b u t e d  by t h e  l e a r n e r .  Some 

o f  t h e  o t h e r  a p p l i c a t i o n s  of SC a r e ;  1) S i m u l a t i o n s ,  2 )  

D i s c u s s i o n  Guides,  3 )  Problem S o l v i n g ,  and 4)  D e c i s i o n  

Making. 

2 .  A t  f i r s t  g l a n c e  t h i s  c l a i m  may seem o v e r l y  generous  b u t  i t  

i s  i n  f a c t  a c c u r a t e .  I n  an SC 20 c e l l  m a t r i x ,  each c e l l  

i s  a ' p h r a s e ,  s t a t e m e n t  o r  datum which i s  d i s t i n c t  from a l l  

t h e  o t h e r s .  Thus i n  an SC Study Uni t  p e r m u t a t i o n s  a r e  

i r r e l e v a n t  - i . e . ,  t h e  r e s p o n s e  1, 7 ,  1 4 ,  i s  i d e n t i c a l  

t o  t h e  r e s p o n s e  7 ,  1, 1 4 .  Thus on ly  combinat ions  a r e  r e -  

l e v a n t .  I n  sn  SC Study Uni t  each r e s p o n s e  may ( t h e o r e t i -  

c a l l y )  c o n t a i n  0 t o  20 c e l l s  o f  t h e  m a t r i x .  Using t h e  
n-1 

e q u a t i o n  2 i t  i s  p o s s i b l e  t o  compute t h e  number of 

p o s s i b l e  combinat ions  o f  "n" t h i n g s  t a k e n  "rtt a t  a t i m e .  
20 

The f i n a l  answer i s  2  e q u a l s  1, 048,  576 p o s s i b l e  

combina t ions .  

3. I t  s h o u l d  b e  c l e a r  t o  t h e  r e a d e r  t h a t  t h e  a u t h o r  o f  a 

Study Uni t  p l a y s  a  v e r y  i m p o r t a n t  p a r t  i n  t h e  s u c c e s s  o r  

f a i l u r e  o f  a Study U n i t .  However, t h e  i n v e n t o r s  o f  SC seem 

t o -  t a k e  f o r  g r a n t e d  t h a t  a l l  a u t h o r s  w i l l  s u c c e s s f u l l y  f u l -  

f i l l  t h e i r  r o l e ,  f o r  nowhere i n  t h e i r  w r i t i n g s  do t h e y  

spend any t i m e  d i s c u s s i n g  o r  d e s c r i b i n g  t h e  r e q u i s i t e  

q u a l i t i e s  f o r  



a u t h o r s  of S tudy  U n i t s .  I examine  t h i s  p o i n t  i n  t h e  con- 

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

4 .  The i n c r e a s i n g  e v i d e n c e  t o  wh ich  B e n n e t t  r e f e r s  i s  t h e  work 

of  A .  C .  Abercrombie ,  and  Bion .  However, B e n n e t t  d o e s  n o t  

p r o v i d e  any s p e c i f i c  t i t l e s  o r  d a t e s  of t h e i r  works n o r  

d o e s  h e  p r o v i d e  a  b i b l i o g r a p h y  whereby t h e  i n t e r e s t e d  

r e a d e r  might  examine t h e  e v i d e n c e  h e  c i t e s .  

5. My own o b s e r v a t i o n  o f  t h e  u s e  of SC material i n  E n g l j s h  

c l a s s r o o m s  t e n d s  t o  s u p p o r t  t h i s  c l a i m .  The c h i l d r e n  

d i s p l a y  a  g r e a t  d e a l  of e n t h u s i a s m  and  i n t e r e s t  w h i l e  u s i n g  

t h e  m a t e r i a l s .  Whether  t h i s  was due t o  t h e  n o v e l t y  of t h e  

m a t e r i a l s  o r  i n  f a c t  was due t o  t h e  e f f e c t i v e n e s s  o f  t h e i r  

d e s i g n  r e m a i n s  open t o  t e s t i n g .  It r e m a i n s  f o r  e m p i r i c a l  

t e s t i n g  however  t o  d e t e r m i n e  w h e t h e r  o r  n o t  t h e  o p t i m a l  

f o r m  f o r  programmed i n s t r u c t i o n a l  m a t e r i a l s  i n  e e n e r a l  i s  

i n  f a c t  t h e  i n d u c t i v e  p rob lem s o l v i n g  form.  I e x p l o r e  

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

o f  t h i s  s t u d y .  

6 .  T h i s  s t a t e m e n t  r e q u i r e s  c l a r i f i c a t i o n .  I f  t h e  r e a d e r  i s  

fami l ia r  w i t h  t h e  S o c r a t i c  d i a l o g u e s  f o u n d  i n  P l a t o f s  

w r i t t e n  works  h e  would have  good c a u s e  f o r  m i s g i v i n g s  

a b o u t  SC i f  t h e  i n v e n t o r s  o f  SC u s e  t h i s  as t h e i r  model 

o f  a " g i v e  and t a k e "  d i a l o g u e .  P l a t o  d e s c r i b e s  a c a r r o t  

a n d  s t i c k  a p p r o a c h  a n d  one i n  which  S o c r a t e s  b l a t a n t l y  

m a n i p u l a t e s  h i s  " p a r t n e r s "  i n  d i a l o g u e .  However, t h e  

i n v e n t o r s  o f  SC i n t e n d  t h e i r  u s e  o f  t h e  term " d i a l o g u e "  t o  

c o n n o t e  an e q u a l ,  open-ended s h a r i n g  o f  i d e a s  i n  a q u e s t i o n  

and  r e s p o n s e  mode. 



7.  The i n v e n t o r s  of SC c l a i m  t h a t  a  S t u d y  U n i t  i s  open-ended 

and  t h a t  t h e  l e a r n e r ' s  r e s p o n s e  i s  n o t  p r e d e t e r m i n e d .  How- 

e v e r ,  I t h i n k  t h i s  c l j i m  m e r i t s  c l o s e r  i n v e s t i g a t i o n .  I n  

C h a p t e r  2 of  t h i s  s t u d y  I e x p l o r e  i n  g r e a t e r  d e t a i l  t h e  

q u e s t i o n  o f  whether o r  n o t  t h e  a u t h o r  d o e s  I n  fact covertly 

m a n i p u l a t e  t h e  l e a r n e r ' s  r e s p o n s e .  



CIIAPTER 11. 

LIHEAR P R O G R A M M I N G  

The f i r s t  o f  t h e  o t h e r  i n s t r u c t i o n a l  t e c h n i q u e s  t o  b e  ex-  

amined i n  t h i s  s t u d y  i s  R. F. S k i n n e r ' s ,  which he  c a l l s  L i n e a r  

P r o g z m ~ i n g ,  a n d  i s  S 2 c e S  on p r i n z t p l e s  of b e h a v i o r a l  (S-3) 

psycho logy .  S k i n n e r  deve loped  L i n e a r  Programming t o  a p p l y  

r e s u l t s  o f  h i s  r e s e a r c h  t o  p r a c t i c a l ,  human, l e a r n i n g  s i t u a t i o n s .  

Because he  i s  such  2. p r c l i f i c  ? : r i te r ,  b e c a u s e  s o  much of  his 

w r i t i n g  i s  d e v o t e d  t o  s p e c i f i c  d e s c r i p t i o n s  o f  methods f o r  

mod i fy ing  human b e h a v i o r ,  and due  t o  t h e  f a c t  t h a t  h i s  expe r -  

i m e n t s  have  i n  many c a s e s  been  s u c c e s s f u l l y  r e p r o d u c e d  and 

v e r i f i e d ,  L i n e a r  Programming h a s  come t o  b e  r e g a r d e d  by many 

members of t h e  e d u c a t i o n a l  community a s  t h e  b e s t  a p p l i c a t i o n  of 

b e h a v i o r i s m  t o  l e a r n i n g .  T h i s  c h a p t e r  r e f e r s  on ly  t o  t h e  

p r i n t e d  o r  t e x t b o o k  form of L i n e a r  Programming. O t h e r  forms 

s u c h  as ,  C A I ,  PLATO, e t c . ,  . . . have  been  ommitted b e c a u s e  

t h e y  a r e  t e c h n o l o g y  i n t e n s i v e  forms of  Programmed I n s t r u c t i o n  

and t o  compare them w i t h  SC t e x t s  would b e  a k i n  t o  compar ing  

a p p l e s  t o  o r a n g e s  and e q u a l l y  i n a p p r o p r i a t e .  

L i n e a r  Programming, S k i n n e r  c l a i m s ,  i s  based  on t h e  e s t -  

a b l i s h e d  p r i n c i p l e s  by which a l l  o rgan i sms  l e a r n ,  and i n  h i s  

own words " t h e  a p p l i c a t i o n  o f  Operan t  C o n d i t i o n i n g  t o  e d u c a t i o n  

i s  s i m p l e  and d i r e c t , "  ( S k i n n e r ,  1968 ,  p .  6 4 . )  However, i n  

s p i t e  of S k i n n e r ' s  c o n s i d e r a b l e  s u c c e s s  i n  a p p l y i n g  h i s  i d e a s  

t o  human l e a r n i n g  i t  h a s  n o t  y e t  been  proven t h a t  - a l l  human 

l e a r n i n g  conforms t o  t h e  same p r i n c i p l e s  i n v o l v e d  i n  c o n d i t i o n -  

i n g  a p i g e o n .  It i s  n o t  p r e s e n t l y  c l e a r  w h e t h e r  a l l  " l e v e l s "  

of  human i n t e l l e c t u a l  a c t i v i t y  a r e  of  t h e  same t y p e  o r  t h a t  



t h e y  can be  c o n d i t i o n e d  a c c o r d i n g  t o  t h e  p r i n c i p l e s  o f  Operant  

C o n d i t i o n i n g .  

S k i n n e r  e n d o r s e s  t h e  b e h a v i o r i s t  b e l i e f  t h a t  o n l y  o v e r t  , 

b e h a v i o r ,  t h a t  i s  b e h a v i o r  which can b e  obse rved  by o t h e r s ,  i s  

a p p r o p r i a t e  f o r  s c i e n t i f i c  r e s e a r c h .  S k i n n e r  i d e n t i f i e s  two 

t y p e s  of r e s p o n s e s ,  t h o s e  e l i c t i e d  by a  s t i m u l u s  ( i . e . ,  r e s -  

p o n d e n t s )  and t h o s e  e m i t t e d  by a  s u b j e c t  i n  t h e  absence  of an  

i d e n t i f i a b l e  s t i m u l u s  ( i . e . ,  o p e r a n t s . )  I n  o t h e r  words r e s -  

pondent  b e h a v i o r  i s  a  r e a c t i o n  - t o  t h e  environment  whereas 

o p e r a n t  b e h a v i o r  a c t s  upon t h e  envi ronment .  S k i n n e r  m a i n t a i n s  

t h a t  r e sponden t  b e h a v i o r  can  o n l y  e x p l a i n  some human b e h a v i o r  

because  t h e  m a j o r i t y  of s t i m u l i  t o  which p e o p l e  r espond  a r e  

n o t  known. He f u r t h e r  m a i n t a i n s  t h a t  most s i g n i f i c a n t  l e a r n i n g  

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

s i t u a t i o n s  i n v o l v i n g  a c t i o n s  upon t h e  environment  which r e s u l t  

i n  a  change i n  b e h a v i o r .  

A c o n c i s e  way of d e s c r i b i n g  o p e r a n t  c o n d i t i o n i n g  i s  t h a t  

when a  r e s p o n s e ,  r e g a r d l e s s  of t h e  s t i m u l u s  t h a t  may have  

e l i c i t e d  i t ,  i s  f o l l o w e d  by a  r e i n f o r c e r ,  t h e  p r o b a b i l i t y  o f  

t h e  r e s p o n s e  b e i n g  r e p e a t e d  under  s i m i l a r  c o n d i t i o n s  i s  i n -  

c r e a s e d .  F u r t h e r ,  t h e  a s s o c i a t i o n  between t h e  r e s p o n s e  and 

t h e  r e i n f o r c e m e n t  can b e  s t r e n g t h e n e d  by r e p e t i t i o n  and w i l l  

e v e n t u a l l y  come t o  have c o n t r o l  o v e r  t h e  r e s p o n s e .  

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

a r e a  o f  d i sagreement  between SC and L i n e a r  Programming. 

S k i n n e r  s t a t e s ;  "i t  i s  t r u e  t h a t  t h e  t e c h n i q u e s  which a r e  

emerging from t h e  e x p e r i m e n t a l  s t u d y  of l e a r n i n q  a r e  n o t  des-  

i g n e d  t o  ' d e v e l o p  t h e  mind' o r  t o  f u r t h e r  some vague 'under-  



s t a n d i n g t  of  . . . p r i n c i p l e s .  They a r e  d e s i g n e d ,  on t h e  

c o n t r a r y ,  t o  e s t a b l i s h  t h e  v e r y  b e h a v i o r s  which a r e  t a k ~ n  t o  

b e  t h e  e v i d e n c e  of s u c h  m e h t a l  s t a t e s  o r  p r o c e s s e s , "  ( S k i n n e r ,  

1968 ,  p .  2 6 . )  T h i s  p o s i t i o n  i s  c l e a r l y  a n t i - t h e t i c a l  t o  t h a t  

upon which SC i s  b a s e d ,  namely t h a t  human beings engage  i n  

m e n t a l  o p e r a t i o n s  t h a t  can s e n s i b l y  b e  c h a r a c t e r i z e d  on an 

e x p e r i m e n t a l  b a s i s  and  t h a t  t h e s e  c h a r a c t e r i s t i c s  can  b e  used  

as a  b a s e  f o r  d e s i g n i n g  t e c h n i q u e s  f o r  l e a r n i n g .  However, 

t h i s  d i f f e r e n c e  i n  p o s i t i o n  d o e s  n o t  imply  t h a t  e i t h e r  t e c h -  

n o l o g y  i s  i n c o r r e c t ,  i t  means o n l y  t h a t  t h e i r  o b j e c t i v e s  a r e  

d i f f e r e n t  and  t h a t  t h e i r  r h e t o r i c  s u g g e s t s  f a i r l y  fundamen ta l  

d i f f e r e n c e s  i n  methodology .  SC i s  s p e c i f i c a l l y  d e s i g n e d  t o  

"encourage  u n d e r s t a n d i n g  of r e l a t i o n s h i p s "  whereas  S k i n n e r  h a s  

s t a t e d  t h a t  L i n e a r  Programming i s  d e s i g n e d  t o  " e s t a b l i s h  be-  

h a v i o r s .  " 

I n  The Technology  of  T e a c h i n g ,  S k i n n e r  d i s c u s s e s  s e v e r a l  

g e n e r a l l y  d e s i r e a b l e  r e q u i r e m e n t s  f o r  any fo rm of programmed 

i n s t r u c t i o n :  1 )  i n d i v i d u a l i z i n g  i n s t r u c t i o n ,  2 )  c o n t r o l l i n g  

t h e  l e a r n e r ' s  p r o g r e s s  t h r o u g h  t h e  program,  3 )  r e q u i r i n g  t h e  

l e a r n e r  t o  compose r e s p o n s e s ,  and  4 )  t o  p r o v i d e  t h e  l e a r n e r  

w i t h  r e i n f o r c e m e n t .  S k i n n e r  c l a i m s  t h a t  L i n e a r  Programming 

i s  t h e  i n s t r u c t i o n a l  t e c h n o l o g y  " i n  which t h e  most e f f i c i e n t  

p r o g r e s s  t o  a n  e v e n t u a l l y  complex r e p e r t o i r e  can  b e  made," 

( S k i n n e r ,  1968 ,  p .  2 4 . )  The r e s t  of  t h i s  s e c t i o n  w i l l  d i s c u s s  

t h e  manner i n  which  SC f u l f i l l s  t h e  g e n e r a l  r e q u i r e m e n t s  of 

programmed i n s t r u c t i o n ,  a s  d e s c r i b e d  by S k i n n e r ,  and  e x p l o r e  

s p e c i f i c a l l y  where  and how i t  may b e  more ( o r  l e s s )  e f f i c i e n t  

t h a n  L i n e a r  Programming. 



' The f i r s t  a r e a  of o v e r l a p  be tween  t h e  two t e c h n o l o g i e s  i s  

t h e  s h a r e d  emphas i s  on " s t r u c t u r i n g "  t h e  l e a r n i n g  e x p e r i e n c e .  
1 

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

a b o u t  l c - a r n e r s  upon which t h e y  a r e  b u i l t .  B e h a v i o r i s t s  b e l i e v e  

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

( i . e . ,  t h e  p r o g r a m . )  The o n l y  r e s p o n s i b i l i t y  o f  t h e  l e a r n e r  

i s  t o  make h i m s e l f  a v a i l a b l e  t o  r e a c t  t o  t h e  program. I n  short, 

e x c e p t  i n  t e r m s  of p h y s i c a l  a c t i v i t y ,  l e a r n e r  i n p u t  i s  m i n i n a l .  

I n  c o n t r a s t ,  S C  i s  d e s i g n e d  ( a c c o r d i n g  t o  t h e  i n v e n t o r s )  t o  

e n c o u r a g e  l e a r n e r  i n p u t  i n  t e r m s  of i d e a s ,  o p i n i o n s ,  a n d  judge-  

ments  as w e l l  as t h e  p h y s i c a l  a c t i v i t y  o f  mark ing  down a  

r e s p o n s e .  The b a s i c  SC a s s u m p t i o n  i s  t h a t  t h e  l e a r n e r  i s  

l a r g e l y  r e s p o n s i b l e  f o r  h i s  own l e a r n i n g  even  t h o u g h  h e  i n t e r -  

a c t s  w i t h  s t r u c t u r e d  material .  

L i n e a r  Programming, S k i n n e r  c l a i m s ,  a l l o w s  f o r  " i n d i v i d -  

u a l i z e d "  i n s t r u c t i o n .  " I n d i v i d u a l i z i n g ,  " as commonly d e f i n e d  

i n  an e d u c a t i o n a l  c o n t e x t ,  means t o  r e c o g n i z e  and  a c c o u n t  f o r  

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

L i n e a r  Programming i s  a n  i n s t r u c t i o n a l  t e c h n o l o g y ,  which  by 

d e s i g n ,  a s k s  a l l  l e a r n e r s  t h e  same q u e s t i o n s  ( a s  d o e s  SC) b u t  

r e q u i r e s  i d e n t i c a l  a n s w e r s ,  a n d  t h a t  e a c h  l e a r n e r  p r o c e e d  

t h r o u g h  t h e  program i n  an  i d e n t i c a l  s e q u e n c e  of e v e n t s .  It 

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

t h e r e  any acknowledgement  o f  i n d i v i d u a l  d i f f e r e n c e s  o r  s t y l e s  

o f  l e a r n i n g  i n  L i n e a r  Programming. 

SC a l s o  c l a i m s  t o  

c l a i m  on t h e  p r e c i s e  

l e a r n i n g  s t y l e ,  The 

a l l o w  f o r  i n d i v i d u a l i z i n g  a n d  b a s e s  i t s  

a t t e n t i o n  i t  g i v e s  t o  e v e r y  i n d i v i d u a l ' s  

key t o  t h i s  c l a i m  i s  t h e  Response  M a t r i x .  

33. 



I n  a 4 x 5 m a t r i x  t h e r e  a r e  o v e r  a m i l l i o n  d i f f e r e n t  p o s s i b l e  

r e s p o n s e s  t o  each  problem. Obv ious ly  a l a r g e  number of t h e s e  

responses wiii be i n a d c q u a t c  or meaninglczs. Fcr exaxp lc ,  

t o  i n d i c a t e  t h e  e x t r e m e s ,  if a s i n g l e  m a t r i x  i t e m  i s  g i v e n  a s  

t h e  e n t i r e  answer t o  a  p rob lem,  o r  if a l l  twenty  i t e m s  a r e  

l i s t e d ,  t h e  answer w i l l  be  i n s u f f i c i e n t  i n  t h e  f i r s t  c a s e  

( n o r x a l l y  an a d e q u a t e  r e s p o n s e  r e q u i r e s  6-8 i t e m s  a c c o r d i n g  

t o  t h e  i n v e n t o r s )  and i n c o h e r e n t  i n  t h e  l a t t e r  c a s e .  However, 

i t  s h o u l d  b e  e q u a l l y  c l e a r ,  t h a t  w i t h  a  m i l l i o n  p o s s i b i l i t i e s  

t h e r e  w i l l  b e  a l a r g e  number o f  comple te  and c o h e r e n t  r e s p o n s e s .  

It i s  t h e r e f o r e  r e a s o n a b l e  t o  assume t h a t  i n d i v i d u a l  d i f f e r e n c e s  

and l e a r n i n g  s t y l e s  can  b e  accomodated by such  a wide r a n g e  o f  

r e s p o n s e s .  

F u r t h e r m o r e ,  t e s t s  i n  E n g l i s h  s c h o o l s  r e v e a l e d  t h a t  r a r e l y  

d i d  any two o u t  of  t h e  hundreds  o f  s t u d e n t s  t e s t e d  f o l l o w  t h e  

same pathway t h r o u g h  a  S tudy  U n i t .  I n  a d d i t i o n  computer  

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

l e a r n i n g  s t r a t e g i e s  were employed t o  compose r e s p o n s e s .  TO 

i n d i c a t e  o n l y  t h e  e x t r e m e s  a g a i n ,  t h e r e  were s e v e r a l  d i s t i n c t  

s t r a t e g i e s ,  among them s c a n n i n g  and c o r e  s e l e c t i o n .  I n  t h e  

f i r s t  c a s e  t h e  l e a r n e r  s c a n n e d  t h e  m a t r i x  t e s t i n g  i t e m s  f o r  

r e l e v a n c e  on a yes /no  b a s i s .  The i t e m s  l e f t  by t h e  i n i t i a l  

s c a n  were  t h e n  we igh ted  t o g e t h e r  i n  v a r i o u s  combina t ions  and  

were e i t h e r  d e l e t e d  o r  new ones  added.  The o t h e r  d i s t i n c t i v e  

s t r a t e g y  i n v o l v e d  s e l e c t i n g  a c o r e  o f  i t e m s  a round  which t h e  

r e s p o n s e  was s u b s e q u e n t l y  b u i l t .  I t e m s  were t h e n  added t o  t h e  

c o r e  t o  e n r i c h  i t  and a l s o  t o  make c o n n e c t i o n s  w i t h  p e r i p h e r a l  

b u t  r e l e v a n t  i t e m s ,  (Egan,  1974 . )  



S k i n n e r  d e s c r i b e s  a l e a r n e r  w o r k i n g  h1s  way t h r o u g h  a  

L i n e a r  Program a s  b e i n g  engaged  i n  composing r e s p o n s e s .  "The 
I 

s t u d e n t  must compose h i s  r e s p o n s e  r a t h e r  t h a n  s e l e c t  i t  f rom a 

s e t  o f  a l t e r n a t i v e s  . . . one  r e a s o n  f o r  t h i s  i s  t h a t  we want 

him t o  r e c a l l  r a t h e r  t h a n  r e c o g n i z e  - t o  make a r e s p o n s e  as 

w e l l  as s e e  t h a t  i t  i s  r i g h t , "  ( S k i n n e r ,  1968 ,  p .  3 3 . )  By 

"composing a r e s p o n s e "  S k i n n e r  i s  r e f e r r i n g  t o  t h e  a c t l v f t y  of 

f i l l i n g  i n  b l a n k  s p a c e s  w i t h  t h e  " c o r r e c t "  ( i . e . ,  as d e t e r -  

mined by t h e  programmer)  word o r  p h r a s e .  S k i n n e r ' s  e x p l a n a t i o n  

f o r  t h e  p r e s e n c e  o f  t h e  b l a n k  s p a c e s  i s ;  "The whole  p r o c e s s  o f  

becoming competen t  i n  any f i e l d  must  b e  d i v i d e d  i n t o  a  v e r y  

l a r g e  number o f  v e r y  small s t e p s ,  a n d  r e i n f o r c e m e n t  must b e  

c o n t i n g e n t  upon t h e  accompl i shment  of  e a c h  s t e p , "  ( S k i n n e r ,  

1960,  p .  2 1 . )  The r a t i o n a l e  f o r  b r e a k i n g  a program i n t o  s m a l l ,  

d i s c r e t e  s t e p s  i s  p r o v i d e d  by t h e  r e s u l t s  o f  many t1 ,ousands o f  

h o u r s  and e x p e r i m e n t s  c o n d u c t e d  by  S k i n n e r  a n d  h i s  a s s o c i a t e s  

on t h e  s h a p i n g  of  a n i m a l  b e h a v i o r .  S h a p i n g  means t h a t  r a t h e r  

t h a n  wait f o r  a d e s i r e d  o p e r a n t  t o  o c c u r  s p o n t a n e o u s l y ,  o r  

where a d e s i r e d  o p e r a n t  i s  s o  complex t h a t  i t  would n e v e r  

o c c u r  n a t u r a l l y ,  e v e r y  move o r  s t e p  t h a t  t a k e s  t h e  s u b j e c t  

c l o s e r  t o  t h e  d e s i r e d  f i n a l  r e s p o n s e  i s  r e i n f o r c e d .  T h i s  

method i s  a l s o  known a s  t h e  method o f  s u c c e s s i v e  a p p r o x i m a t i o n s .  

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

m a s t e r y  o f  a l l  t h e  i n d i v i d u a l  s t e p s  w i l l  r e s u l t  i n  t h e  d e s i r e d  

t e r m i n a l  b e h a v i o r  which i n  b e h a v i o r a l  terms i s  synonymous w i t h  

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

s u c c e s s f u l  t h e  env i ronmen t  must b e  s t r i c t l y  c o n t r o l l e d .  

I n  a S t u d y  U n i t  t h e  d e s i r e d  " t e r m i n a l  b e h a v i o r "  i s  unde r -  



s t a n d i n g  of t h e  a u t h o r ' s  message .  Both t e c h n i q u e s  make t h e  

c l a i m  t h a t  l e a r n e r s  compoqe r e s p o n s e s .  Is t h i s  c l a i m  j u s t i f i -  

a b l e  i n  t h e  SC t e c h n o l o g y ?  

A s  commonly u s e d ,  "compose" means t o  a s s e m b l e  d i v e r s e  

e l e m e n t s  i n t o  a c o h e r e n t  fo rm.  SC r e q u i r e s  a c o m b i n a t o r i a l  

r e s p o n s e ,  t h a t  i s  i t  r e q u i r e s  t h e  l e a r n e r  t o  s e l e c t  t h a t  s e t  

o f  i tems f r o m  t h e  Response M a t r i x  which  i n  h i s  o p i n i o n  fo rms  

t h e  b e s t  ( i . e . ,  most c o h e r e n t )  respons 'e  t o  t h e  c h a l l e n g e .  A t  

f i r s t  g l a n c e  i t  may a p p e a r  t h a t  t h e  m a t r i x  i s  mere ly  a  complex 

v a r i a t i o n  of a m u l t i p l e  c h o i c e  t e c h n i q u e .  What i s  i t  a b o u t  

t h e  c o n s t r u c t i o n  of a S t u d y  U n i t  t h a t  makes i t  s i g n i f i c a n t l y  

d i f f e r e n t  f rom a m u l t i p l e  c h o i c e  t e c h n i q u e  and  how d o e s  i t  

e n s u r e  t h a t  t h e  l e a r n e r  "composes" r e s p o n s e s  i n  t h e  t r u e  s e n s e  

o f  t h e  t e r m ?  

The c h a l l e n g e s  and  m a t r i x  items are d e s i g n e d  t o g e t h e r  i n  

s u c h  a way t h a t  an a d e q u a t e  r e s p o n s e  c a n n o t  b e  composed on t h e  

same b a s i s  as a m u l t i p l e  c h o i c e  t e c h n i q u e .  The i n v e n t o r s  of 

SC b e l i e v e  t h e  l e a r n e r  must examine  i t e m s  and  t h e i r  i n t e r -  

r e l a t i o n s h i p s  as p a r t  of a s e t  o f  i t e m s ,  n o t  i n  i s o l a t i o n .  

A d d i t i o n  o r  d e l e t i o n  o f  a s i n g l e  i t e m  a f f e c t s  a n d  a l t e r s  t h e  

r e l a t i o n s h i p s  and meaning o f  t h e  items i n  t h e  s e t .  The l e a r n e r  

d i s c o v e r s  t h a t  an i t e m  which  s e r v e s  one  p u r p o s e  i n  one  s e t  of 

i t e m s ,  w i l l  s e r v e  a d i f f e r e n t  p u r p o s e  o r  have  a d i f f e r e n t  

meaning  a s  a member o f  a n o t h e r  s e t  of  i tems. Thus t h e  SC 

p r o c e s s  o f  composing a r e s p o n s e  r e q u i r e s  a  s o p h i s t i c a t e d  

a n a l y t i c a l  e f f o r t  t o  fo rm a c o h e r e n t  r e s p o n s e .  T h i s  p r o c e s s  

a l l o w s  t h e  l e a r n e r  t o  s e e  t h a t  r e l a t i o n s h i p s  a r e  a s  s i g n i f i c a n t  

t o  meaning  as t h e  i n d i v i d u a l  i t e m s  t h e m s e l v e s .  I n  SC t e r m s  



t h i s  i s  t h e  m a r r i a g e  o f  t h e  i n t e l l i g i b l e  and t h e  knowable  p a r t s  

o f  a message ,  which i s  t e r m e d  understand in^. I n  a  S tudy  U n i t  

11 composing" an  a d e q u a t e  r e s p o n s e  i s  n o t  a m a t t e r  o f  c h o o s i n g  

a s e t  o f  " r i g h t "  a n s w e r s ,  as i s  t h e  c a s e  i n  m u l t i p l e  cho jc ,  

t e c h n i q u e s ,  r a t h e r  i t  i s  a r r a n g i n g  e l e m e n t s  t o  form a s i n g l e  

c o h e r e n t  r e s p o n s e .  It a p p e a r s  r e a s o n a b l e  t h e r e f o r e  t o  c o n c l u d e  

t h a t  t h e  SC u s e  o f  t h e  t e r m  "compose" i s  c o n s i s t e n t  w i t h  t h e  

t r u e  s e n s e  o f  t h e  t e r m  and i s  l e s s  a p p r o p r i a t e  a s  u s e d  i n  

L i n e a r  Programming. 

An a d d i t i o n a l  i m p l i c a t i o n  o f  b r e a k i n g  t e r m i n a l  b e h a v i o r  

down i n t o  s m a l l  d i s c r e t e  s t e p s  i s  t h a t  t h e  n e g a t i v e  conse-  

q u e n c e s  bf b e i n g  wrong a r e  r e d u c e d  t o  a  minimum and  t h e  

program i s  t h e r e f o r e  n o n - a v e r s i v e .  I n  a t r i v i a l  s e n s e ,  one  

migh t  c o n c l u d e  t h a t  SC i s  a l s o  a n o n - a v e r s i v e  t e c h n i q u e  f o r  

d i f f e r e n t  r e a s o n s :  I t s  form of r e s p o n s e  a l l o w s  b o t h  time and  

f r eedom f o r  t h e  l e a r n e r  t o  o r g a n i z e  h i s  answer  as b e s t  makes 

s e n s e  t o  him, and  t h e  comments a r e  d e s i g n e d  t o  b e  maximal ly  

h e l p f u l  and  i n  no  way p u n i t i v e .  The p o i n t  i s  t h a t  t h e  l e a r n e r  

c o m p l e t e s  t h e  p r o c e s s  of  a n s w e r i n g  a c h a l l e n g e  and  t h e n  

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

which  e n a b l e s  t h e  l e a r n e r  t o  engage  i n  a " d i a l o g u e "  a b o u t  h i s  

r e s p o n s e  w i t h  t h e  a u t h o r .  

An example  o f  an SC comment f rom a S t u d y  U n i t  on Geomorpho- 

l o g y  may h e l p  t o  i l l u s t r a t e  t h i s  p r o c e d u r e .  

" D i s c u s s i o n  Guide :  I f  you  have  o m i t t e d  3 o r  1 0 ,  r e a d  
Comment D. 

Comment D: You have  s e l e c t e d  t h e  e s s e n t i a l  f a c t o r s  which  
l e a d  t o  t h e  f o r m a t i o n  of a U-shaped v a l l e y .  The l a r g e  masses  



o f  i c e  which we t e rm g l a c i e r s  move s l o w l y  down t h e  emerging 
v a l l e y  and  g r i n d  away by a b r a s i o n  t h e  r o c k s .  The g l a c i e r  a l s o  
t r a n s p o r t s  t h e  p r o d u c t s  of a b r a s i o n  and d e p o s i t s  them i n  t h e  
form of mora ines .  S p u r s  which may have  been formed by r i v e r  
a c t i o n  a t  an e a r l i e r  c l i m a t i c  s t a g e  a r e  ground back.  

However, you have n o t  y e t  g o t  c l e a r  s u b s i d i a r y  f a c t o r s  w h i c 5  
a r e  i m p o r t a n t .  C e r t a i n  c o n d i t i o n s  a r e  r e q u i r e d  t o  e n a b l e  
g l a c i e r s  t o  form and a l s o  t o  e n a b l e  them t o  move. Some 
c o n d i t i o n s  which a p p e a r  i n  your  t a b l e  of f a c t o r s  ( i . e . ,  t h e  
m a t r i x )  may be  t o t a l l y  i r r e l e v a n t  and o t h e r s ,  though a p p l i c a b l e  
t o  t h e  g e n e r a l  c o n d i t i o n s  of  mountain v a l l e y s ,  may n o t  b e  
s i g n i f i c a n t .  

Rev i se  y o u r  answer i n  t h e  l i g h t  of t h e s e  comments." 
(Hodgeson, 1967 . )  

Such feedback  acknowledges t h a t  t h e  l e a r n e r  h a s  g rasped  

t h e  e s s e n t i a l  f a c t o r s  which p r o v i d e s  what t h e  b e h a v i o r i s t s  

c a l l  p o s i t i v e  r e i n f o r c e m e n t ,  and a l s o  i n d i c a t e s  t h e  a r e a  where 

t h e  l e a r n e r  does  n o t  y e t  have a comple te  g r a s p  o f  t h e  message 

( e . g . ,  t h e  t e s t  f o r  t h e  omiss ion  o f  i t e m s  3 o r  1 0 . )  The 

i n f o r m a t i o n  i n  t h e  comment g i v e s  t h e  l e a r n e r  some 

c o n s t r u c t i v e  h i n t s  abou t  how t h e  i t e m s  he  ommitted may be  

r e l a t e d  t o  t h e  c h a l l e n g e .  T h i s  i s  a  s h a r p  c o n t r a s t  t o  

L i n e a r  Programming which o n l y  t e l l s  t h e  l e a r n e r  whe the r  h i s  

r e s p o n s e  i s  " r i g h t "  o r  "wrong." Due t o  t h e  e f f o r t  i n v o l v e d  

and t h e  g r e a t e r  complex i ty  o f  an  SC r e s p o n s e ,  i t  i s  

r e a s o n a b l e  t o  assume t h a t  t h e  consequences of  b e i n g  wrong 

a r e  g r e a t e r  i n  a  Study Uni t  t h a n  i n  a  L i n e a r  Program. F o r  

example,  i t  seems l i k e l y  t h a t  a s t u d e n t  might  f i n d  t h e  

consequence ( i . e . ,  a p p e a r i n g  s t u p i d  t o  h i s  p e e r s )  o f  

an  i n c o r r e c t  SC r e s p o n s e  more t h r e a t e n i n g  t h a n  f a i l u r e  t o  

c o r r e c t l y  supp ly  t h e  m i s s i n g  word o r  p h r a s e  i n  a  l i n e a r  



program b e c a u s e  t h e  SC r e s p o n s e ,  nuch more o b v i o u s l y  r e p m s e n t s  

t h e  s t u d e n t ' s  own t h l n k i n g  and  ( i n  t h e  s t u d e n t ' s  own mind)  , 

p e r h a p s  h i s  i n t e l l i ~ e n c e .  E~s ;cvc? ,  t h e  l e a r n e r  i s  n o t  in 2 

s t i m u l u s  p o o r  env i ronmen t  s u c h  a s  a  S k i n n e r  box ,  and  i t  i s  

p o s s i b l e  t h a t  b e i n g  wr-ong w i i l  n o t  have  t h e  a v e r s i v e  e f f e c t  on 

t h e  l e a r n e r  t h a t  an i n c o r r e c t  r e s p o n s e  had  f o r  S k i n n e r ' s  p a t s .  

I n  a d d i t i o n  t o  r e c e i v i n g  r i g h t / w r o n g  v e r i f i c a t i o n  

S t u d y  U n i t  t h e  l e a r n e r  a l s o  r e c e i v e s  r e i n f o r c e m e n t  and  a d d i t i o n -  ,,, 

9, 

a1 i n f o r m a t i o n  which  makes t h e  f e e d b a c k  t o  t h e  l e a r n e r  l e s s  # 
R 

s t a r k ,  and t h e r e f o r e  h o p e f u l l y  l e s s  a v e r s i v e .  1. 
A more i m p o r t a n t  p o i n t  i n  r e g a r d s  t o  t h e  s t y l e  o f  t h e  SC 4 

18 

f e e d b a c k  i s  t h e  p o i n t  t h a t  t h e  a u t h o r ' s  comment i n s t r u c t e d  t h e  

l e a r n e r  t o  " r e v i s e  y o u r  answer  i n  l i g h t  of  t h e s e  comments." QI * 
Even t h o u g h  t h e  a u t h o r  i s  s u p p l y i n g  t h e  l e a r n e r  w i t h  r e i n -  8 
f o r c e m e n t  and  i n f o r m a t i o n  h e  i s  n o n t h e l e s s  s e n d i n g  t h e  l e a r n e r  6 
i n  s e a r c h  of  a " r i g h t "  answer  ( i . e . ,  a n  answer  which mee t s  t h e  

a u t h o r ' s  c r i t e r i a  f o r  a s u c c e s s f u l  r e s p o n s e . )  T h i s  r a i s e s  t h e  

q u e s t i o n  of w h e t h e r  o r  n o t  a S t u d y  U n i t  r e a l l y  d o e s  e n c o u r a g e  

l e a r n e r  i n p u t .  Is t h e  l e a r n e r  i n  f a c t  f r e e  t o  form h i s  own 

o p i n i o n  and  "compose a r e s p o n s e "  o r  i s  h e  b e i n g  c o v e r t l y  man- 

i p u l a t e d  t o w a r d  t h e  " r i g h t "  a n s w e r  i n  a r a t h e r  s o p h i s t i c a t e d  

manner? 

C l e a r l y ,  t h e  r e s p o n s e  m a t r i x  i n h i b i t s  t h e  l e a r n e r ' s  f r eedom 

of r e s p o n s e ,  b u t  I would a r g u e  t h a t  t h i s  i s  one  o f  S C f s  i rnpor t -  

a n t  c o n t r i b u t i o n s  t o  t e a c h i n g  i n  g e n e r a l  - i . e . ,  a t e c h n i q u e  

f o r  a s k i n g  q u e s t i o n s  o f  l e a r n e r s  s o  t h a t  l e a r n i n g  i s  o p t i m i z e d .  

I t h i n k  a good q u e s t i o n / r e s p o n s e  t e c h n i q u e  s h o u l d  r e d u c e  t h e  

t a s k  t o  manageable  p r o p o r t i o n s  y e t  a l l o w  f r e e d o m  w i t h i n  t h e  



r e s t r i c t i o n s .  SC q u e s t i o n s  are  d e s i g n e d  t o  c o n t a i n  a c o n s i d e r -  

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

t h e  q l ~ ~ s t i o n  and  d i r e c t  t h e  l e a r n e r  t o  t h e  r e s t r i c t e d  s e t  o f  

i t e m s  ( i . e . ,  t h e  Response M a t r i x )  f rom which h e  can c o n s t r u c t  

h i s  r e s p o n s e .  

SC seems t o  me t o  r e p r e s e n t  a n  i m p o r t a n t  i n s t r u c t i o n a l  pos-  

i t i o n  be tween  t h e  two e x t r e m e s  of a n  o v e r l y  r e s t r i c t i v e  res- 

ponse  t e c h n i q u e  t h a t  i n h i b i t s  c r e a t i v e  t h i n k i n g  - s u c h  as one  

f i n d s  i n  L i n e a r  Programs - and t h e  t o o  open t e c h n i q u e  t h a t  

l a c k s  any  c l e a r  g u i d i n g  l i m i t s  t o  t h e  l e a r n e r ' s  i n q u i r y ,  a n d  

t h u s  may d i s c o u r a g e  t h i n k i n g  o f  any  k i n d .  

It s h p u l d  b e  c l e a r  t h a t  SC i s  n o t  a p p r o p r i a t e  t o  a l l  t y p e s  

o f  q u e s t i o n s  a l l  t h e  t i m e .  I n  f a c t ,  f o r  c e r t a i n  p u r p o s e s ,  

essay r e s p o n s e s ,  o r  l i n e a r  p rog ram a n d  m u l t i p l e  - c h o i c e  r e s -  

p o n s e s  a r e  more a p p r o p r i a t e  and  u s e f u l .  However, f o r  s i t u a t -  

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

( i . e . ,  many f o r m s  o f  g u i d e d  d i s c o v e r y ) ,  materials s u c h  a s  SC 

S t u d y  U n i t s  a r e  a p p r o p r i a t e .  

The term " d i a l o g u e "  l e a d s  t o  a n o t h e r  a r e a  o f  c o n t r a s t  w i t h  

S k i n n e r ' s  c l a i m s  t h a t  a  l e a r n e r  w o r k i n g  h i s  way t h r o u g h  a 

L i n e a r  Program i s ,  i n  some r e s p e c t s ,  e n g a g i n g  i n  " d i a l o g u e "  

w i t h  a p r i v a t e  t u t o r  ( S k i n n e r ,  1968 ,  pp .  37-38.)  The u s e  of 

t h e  t e r m  i n  t h e  SC c o n t e x t  h a s  a l r e a d y  been  d e s c r i b e d ,  b u t  

what of t h e  " d i a l o g u e "  i n  a L i n e a r  Program? S k i n n e r  d e s c r i b e s  

composing a  r e s p o n s e  i n  a  L i n e a r  Program as a k i n  t o  a good 

t u t o r - l e a r n e r  d i a l o g u e .  It i s  a  most u n u s u a l  i n s t r u c t o r  who 

a l w a y s  s a y s  t h e  same t h i n g  t o  e a c h  l e a r n e r .  E q u a l l y  u n u s u a l  

i s  t h e  p r a c t i c e  of o m i t t i n g  a word o r  p h r a s e  f rom what  i s  



b e i n g  s a i d ,  and  t h e n  i n s i s t i n g  t ha t  t h e  l e a r n e r  s u p p l y  t h e  

e x a c t  m i s s i n g  word o r  p h r a s e  b e f o r e  t h e  i n s t r u c t o r  w i l l  move 
1 

on t o  h i s  n e x t  z c m c n t .  ~~~~~~~, i z  t h e  ST: p r o c e s s  b e t t e r  

d e s c r i b e d  by t h e  t e rm?  While  SC c e r t a i n l y  f a l l s  s h o r t  of 

" f a c e  t o  f a c e r '  d i a l o g u e  between an a u t h o r  and  l e a r n e r  t h e  

l e a r n e r ' s  r a n g e  of p o s s i b l e  r e s p o n s e s  and t h e  r i c h n e s s  o f  t h e  

a u t h o r ' s  f e e d b a c k  i s  a  r e a s o n a b l e  a p p r o x i m a t i o n  of t h e  t e r m .  

An a d d i t i o n a l  e lement  of L i n e a r  Programming i s  t h e  p r e s e n c e  

of  r e i n f o r c e r s .  R e i n f o r c e r s  a r e  a key f e a t u r e  of  Operant  

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

d e f i n e s  r e i n f o r c e r s  a s  any and a l l  s t i m u l i  t h a t  i n c r e a s e  t h e  

p r o b a b i l i t y  of a r e s p o n s e  o c c u r r i n g .  He i d e n t i f i e s  two t y p e s  

of r e i n f o r c e r s ,  p o s i t i v e  and n e g a t i v e .  A p o s i t i v e  r e i n f o r c e r  

i s  a s t i m u l u s  which when added  t o  a s i t u a t i o n  i n c r e a s e s  t h e  

p r o b a b i l i t y  of a r e p e t i t i o n  of  a r e s p o n s e .  A n e g a t i v e  r e i n -  

f o r c e r  i s  a  s t i m u l u s  which when t a k e n  away f rom a s i t u a t i o n ,  

i n c r e a s e s  t h e  p r o b a b i l i t y  of a r e p e t i t i o n  o f  a r e s p o n s e .  It i s  

i m p o r t a n t  t o  n o t e  t h a t  t h e  e f f e c t  o f  e i t h e r  t y p e  o f  r e i n f o r c e r  

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

Also ,  i t  i s  t h e  consequence  of t h e  r e s p o n s e  and  n o t  t h e  q u a l i t y  

of t h e  s t i m u l u s  t h a t  d e t e r m i n e s  w h e t h e r  o r  n o t  a s t i m u l u s  i s  

a r e i n f o r c e r .  

S k i n n e r  m a i n t a i n s  t h a t  small d i s c r e t e  s t e p s  a r e  e s s e n t i a l  

b e c a u s e  a c o r r e c t  r e s p o n s e  can  b e  r e i n f o r c e d  i m m e d i a t e l y .  He 

a t t a c h e s  g r e a t  i m p o r t a n c e  t o  t h e  immediacy o f  r e i n f o r c e m e n t  and 

j u s t i f i e s  t h i s  emphas is  on t h e  r e s u l t s  of  h i s  e x p e r i m e n t a l  

r e s e a r c h .  The i n v e n t o r s  of  SC a g r e e  t h a t  r e i n f o r c e m e n t  i s  

i m p o r t a n t  t o  a l e a r n i n g  t e c h n i q u e .  The s p e c i f i c  way i n  which 



t h e  c o n s t r u c t i o n  of a  S tudy  U n i t  p r o v i d e s  r e i n f o r c e m e n t  i s  

d e s c r i b e d  i n  g r e a t e r  d e t a i 1 , i n  t h e  s e c t i o n  of t h i s  s t u d y  en- 

t i t l e d  " A r o u s a l  Theory . "  The p r e s e n t  q u e s t i o n  i s  t h e  v a l i d i t y  

of immed ia t e  r e i n f o r c e m e n t  i n  a l l  l e a r n i n g  s i t u a t i o n s .  

A S t u d y  U n i t  d e f i n i t e l y  f a i l s  t o  meet  S k i n n e r ' s  r e q u i r e m e n t  

of immed ia t e  r e i n f o r c e m e n t ,  i . e . ,  w i t h i n  s e c o n d s  a f t e r  a 

c o r r e c t  r e s p o n s e .  I n  a S t u d y  U n i t  o n c e  t h e  l e a r n e r  h a s  com- 

p o s e d  a  r e s p o n s e  h e  must t h e n  l o c a t e  t h e  a p p r o p r i a t e  t e s t ( s )  

f o r  h i s  r e s p o n s e  i n  t h e  D i s c u s s i o n  Guide .  The g u i d e  t h e n  

d i r e c t s  him t o  t h e  a p p r o p r i a t e  i t e m  i n  t h e  D i s c u s s i o n  Comments 

s e c t i o n .  The l e a r n e r  must t h e n  r e a d  t h e  a u t h o r ' s  comment 

b e f o r e  h e  h a s  a c o m p l e t e  r e i n f o r c e m e n t  of h i s  r e s p o n s e .  T h i s  

I p r o c e s s  t a k e s  s e v e r a l  m i n u t e s  a t  l eas t  and  s o  i s  n o t  immed ia t e ,  k 

it  i s  i n s t e a d  d e l a y e d  r e i n f o r c e m e n t .  ! 

T h e r e  i s  r e a s o n ,  however ,  t o  q u e s t i o n  t h e  v a l i d i t y  o f  i m m -  b 

e d i a t e  r e i n f o r c e m e n t  i n  - a l l  l e a r n i n g  s i t u a t i o n s .  F i r s t ,  

S k i n n e r  g e n e r a l i z e s  f r o m  r e s e a r c h  c o n d u c t e d  on a n i m a l s ,  as w e l l  

as L i n e a r  Programs and  human s u b j e c t s ,  and  i t  i s  p o s s i b l e  t h a t  

human b e i n g s  do n o t  require immedfata roinfo~aemant esyecinlly 

s i n c e  t h e y  e x i s t  i n  s t i m u l u s  r i c h  e n v i r o n m e n t s  f r o m  which t h e y  

may b e  r e c e i v i n g  a d d i t i o n a l  r e i n f o r c e m e n t .  T h e r e  i s  a l s o  e v i d -  

e n c e ,  ( S t u r g e s  and  Crawford ,  1 9 6 4 ) ,  which  s u g g e s t s  t h a t  immed- 

i a t e  r e i n f o r c e m e n t  may no t  a lways  b e  o p t i m a l .  Such s t u d i e s  

s u g g e s t  t h a t  d e l a y e d  r e i n f o r c e m e n t  somet imes  l e a d s  t o  a b e t t e r  

i n i t i a l  l e a r n i n g  a n d / o r  r e t e n t i o n ,  d e p e n d i n g  on t h e  t y p e  of 

material  and t h e  a b i l i t y  l e v e l  o f  t h e  l e a r n e r .  The p o i n t  i s  

t h a t  a r i c h e r  k i n d  of l e a r n i n g  t h a n  i s  p o s s i b l e  w i t h  L i n e a r  

Programming may n o t  b e  b e s t  p romoted  by immed ia t e  f e e d b a c k .  1 



t h i n k  t h a t  SC l a c k s  a d v a n t a g e s  t h a t  S k i n n e r  h a s  shown t o  

e x i s t  when immediate  f e e d b a c k  i s  g i v e n .  However, SC does  , 

p r o v i d e  d e l a y e d  r e i n f z r c c x c n t .  ';!hcthcr c r  ~ o t  th!s i s  e f f e c t -  

i v e  can o n l y  b e  d e t e r m i n e d  by e m p i r i c a l  t e s t i n g .  

Another  a r e a  of o v e r l a p  be tween L i n e a r  Programming and  SC 

i s  t h e  c l a i m  of  e n h a n c i n g  l e a r n i n g  e f f i c i e n c y .  E f f i c i e n c y ,  i n  

b e h a v i o r a l  t e r m s ,  i s  d e f i n e d  by t h e  p a r a m e t e r s  o f  A c q u i s i t i o n  

( i n i t i a l  l e a r n i n g ) ,  R a t e  of Responding ,  and E x t i n c t i o n  ( l e n g t h  

o f  t i m e  l e a r n i n g  i s  r e t a i n e d . )  I n  t h e  c o u r s e  o f  h i s  r e s e a r c h  

S k i n n e r  d i s c o v e r e d  t h a t  t h e  v a r i a b l e  most e f f e c t i v e  i n  a f f e c t -  

i n g  t h e s e  p a r a m e t e r s  i s  t h e  manner i n  which r e i n f o r c e m e n t  i s  

d i s t r i b u t e d ,  which h e  c a l l s  S c h e d u l i n g  o f  Re in fo rcemen t ,  T h i s  

i s  e s p e c i a l l y  t r u e  i n  e x p e r i m e n t a l  s i t u a t i o n s  b e c a u s e  t h e  t y p e  

and mode of  t h e  r e i n f o r c e r s  can b e  p r e c i s e l y  c o n t r o l l e d .  

S k i n n e r  m a i n t a i n s  t h a t  by m a n i p u l a t i n g  s c h e d u l e s  o f  r e i n f o r c e -  1 

ment t h e  p a r a m e t e r s  d e s c r i b e d  above  can  b e  a f f e c t e d .  

EFFECTS ON ACQI7ISITION : 

A c q u i s i t i o n  i s  t h e  measure o f  l e a r n i n g  which i s  concerned  

w i t h  t h e  r a t e  a t  which a new r e s p o n s e  i s  a c q u i r e d  a s  a f u n c t i o n  

o f  r e i n f o r c e m e n t .  I n i t i a l  l e a r n i n g  i s  most r a p i d  where a 

c o n t i n u o u s  s c h e d u l e  of r e i n f o r c e m e n t  i s  employed, t h a t  i s  e v e r y  

c o r r e c t  r e s p o n s e  i s  r e i n f o r c e d .  I n i t i a l  l e a r n i n g  u n d e r  i n t e r -  

m i t t e n t  s c h e d u l e s  i s  more d i f f i c u l t ,  s l o w e r ,  and l e s s  l i k e l y  

t o  o c c u r .  

EFFECTS ON EXTINCTIOTJ: 

E x t i n c t i o n  i s  t h e  measure  of l e a r n i n g  which i s  concerned  

w i t h  t h e  r a t e  a t  which an  a c q u i r e d  r e s p o n s e  d i s a p p e a r s  a f t e r  

r e i n f o r c e m e n t  i s  removed. While  a c o n t i n u o u s  s c h e d u l e  of r e -  



i n f o r c e m e n t  l e a d s  t o  t h e  most r a p i d  l e a r n i n g ,  i t  a l s o  l e a d s  t o  

t h e  most r a p i d  r a t e  of  e x t i n c t i o n .  The s c h e d u l e  w i t h  t h e  l o n g -  

e s t  e x t i n c t i o n  p e r i o d  i s  t h e  Handom R a t i o  s c h e d u l e  ( s e e  F i g u r e  

4 )  

F i ~ u r e  4 .  E x t i n c t i o n  of L e a r n i n c  

( I d e a l i z e d  f i g u r e  of e x t i n c t i o n  r a t e s )  

TYPE OF 

SCHEDULE 

FIXED 

I RANDOM 

I X X X X X X X 
TIME 

EFFECTS ON RATE OF RESPONDING: 

Ano the r  measure  o f  l e a r n i n g  i s  t h e  r a t e  a t  which  a s u b j e c t  I ! 

r e s p o n d s  as a f u n c t i o n  o f  r e i n f o r c e m e n t .  T h i s  v a r i a b l e  i s  1 

e x t r e m e l y  s e n s i t i v e  t o  s c h e d u l e s  o f  r e i n f o r c e m e n t .  Here  a g a i n  

t h e  Random R a t i o  s c h e d u l e  p r o d u c e s  t h e  h i g h e s t  r a t e .  I n  

a d d i t i o n  t o  b e i n g  t h e  h i g h e s t  r a t e ,  i t  i s  a l s o  r e l a t i v e l y  un- 

v a r y i n g .  

The e s s e n t i a l  d i f f e r e n c e  be tween  SC and  L i n e a r  Programming 

i s  t h e i r  d e f i n i t i o n  o f  l e a r n i n g  e f f i c i e n c y .  The b e h a v i o r i s t s  

d e f i n e  i t  i n  terms of  i n c r e a s i n g  t h e  r a t e s  o f  a c q u i s i t i o n ,  

r e s p o n d i n g ,  and  e x t i n c t i o n .  I n  c o n t r a s t  SC was d e s i g n e d  t o  

c o n t r o l  n o t  o n l y  a l e a r n e r ' s  a c q u i s i t i o n  o f  f a c t s  b u t  a l s o  t h e  

p r o c e s s  by which  h e  i s  b r o u g h t  t o  a p p r e c i a t e  t h e  f l e x i b l e  

n a t u r e  o f  knowledge.  Thus SC r e q u i r e s  l e a r n e r s  t o  u s e  t h e  

s ame  f a c t s  i n  a v a r i e t y  o f  ways t o  s o l v e  s e v e r a l  d i f f e r e n t  b u t  

r e l a t e d  p r o b l e m s .  Thus SC d e f i n e s  l e a r n i n g  e f f i c i e n c y  as t h e  



. a c q u i s i t i o n  of f a c t s  p l u s  t h e  meaning  of  t h e s e  f a c t s  o r  Itnow- 

l e d g e  o f  how t o  u s e  a  f a c t  o r  c o n c e p t  p r o p e r l y .  
1 

The c o n c l u s i x  t o  b e  d r a ~ : n  f r c ~  t h e s e  c o x i e n t s  i s  t h z t  i t  

i s  n o t  a q u e s t i o n  of which t e c h n i q u e  i s  r i g h t ,  i t  i s  a  m a t t e r  

o f  i d e n t i f y i n g  t h e  t y p e  o f  l e a r n i n g  t o  which e a c h  t e c h n i q u e  i s  

a p p r o p r i a t e .  L i n e a r  Programming i s  d e s i g n e d  t o  engage  l e a r n e r s  

i n  a s s o c i a t i v e  a c t i v i t i e s .  Such a c t i v i t i e s  s u g g e s t  o n l y  t h a t  

t h e  l e a r n e r  i s  aware  and  t h a t  h e  r e a c t s .  I n  c o n t r a s t  SC i s  

aimed a t  what t h e  i n v e n t o r s  of  SC c a l l  t h e  Consc ious  l e v e l .  

A t  t h i s  l e v e l  t h e  l e a r n e r  e n g a g e s  i n  t h i n k i n g  t h a t  expands  

comprehens ion ,  r e s t r u c t u r e s  i d e a s ,  and  i n v o l v e s  r e f l e c t i o n .  

Thus i t  would seem t h a t  L i n e a r  Programming i s  a p p r o p r i a t e  t o  

t a s k s  which  r e q u i r e  a s s o c i a t i v e  a c t i v i t i e s  and  t h a t  SC i s  

a p p r o p r i a t e  t o  t h o s e  t a s k s  which  r e q u i r e  t h i n k i n g  a t  t h e  

Consc ious  l e v e l .  The p rob lem w i t h  t r y i n g  t o  compare t h e s e  i s  

t h a t  t h e  l a n g u a g e  of b e h a v i o r i s m  a l l o w s  no  meaning  t o  t h e  

c l a i m s  made on b e h a l f  of SC. I am i n c l i n e d  t o  s y m p a t h i z e  w i t h  

t h o s e  who f i n d  L i n e a r  Programming d e f i c i e n t  i n  e n g a g i n g  s t u d e n t s  

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

b e h a v i o r i s t s  p r e v e n t s  them f rom c o n s i d e r i n g  SC c l a i m s  as mean- 

i n g f u l ,  i t  seems t o  me t h a t  t h i s  i s  a d e f i c i e n c y  o f  t h e i r  

l a n g u a g e  r a t h e r  t h a n  a c l e a r  c a s e  f o r  r e f u t i n g  SC. 

The n e x t  a r e a  of  o v e r l a p  i s  t h e  way i n  which  e a c h  o f  t h e  two 

t e c h n i q u e s  c o n t r o l s  t h e  l e a r n e r ' s  p r o g r e s s  t h r o u g h  t h e  program.  

L i n e a r  Programming c o n t r o l s  t h e  l e a r n i n g  e x p e r i e n c e  i n  t h e  

f o l l o w i n g  manner .  The Programmer f i r s t  d e f i n e s  t h e  t e r m i n a l  

b e h a v i o r  ( i . e . ,  what w i l l  t h e  f i n a l  b e h a v i o r  l o o k  l i k e ? )  and  

t h e n  a r r a n g e s  t h e  m a t e r i a l  i n  small d i s c r e t e  s t e p s .  He t h e n  



a r r a n g e s  t h e s e  s t e p s  i n t o  l i n e a r  s e q u e n c e s  ( e . g . ,  s t l m u l u s  - 
r e s p o n s e  - r e i n f o r c e m e n t )  90 t h a t  p r o g r e s s  t h r o u g h  a l l  o f  t h e  

s e q u e n c e s  i n  the proEraanl w i l l  r e s u l t  i n  t h e  desired t e r m i n a l  

b e h a v i o r .  Mas te ry  of  e a c h  s t e p  o f  t h e  l i n e a r  s e q u e n c e  must 

b e  d e m o n s t r a t e d  i n  o r d e r  t o  p r o c e e d  t o  t h e  s u b s e q u e n t  s t e p .  

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

m a s t e r y  of a l l  t h e  i n d i v i d u a l  s t e p s  w i l l  r e s u l t  i n  t h e  d e s i r e d  

t e r m i n a l  b e h a v i o r  which i n  b e h a v i o r a l  t e r m s  i s  synonymous w i t h  

l e a r n i n g  h a v i n g  o c c u r r e d .  

The a u t h o r  of a S t u d y  Un i t  r e t a i n s  c o n t r o l  o f  h i s  message 

i n  t h e  way i n  which h e  c o n s t r u c t s  t h e  I n v e s t i g a t i o n  and  Res- 

p o n s e  *Matr ix  and by what  i s  e n t a i l e d  i n  t h e  l e a r n e r ' s  mode 

o f  r e s p o n s e .  

T y p i c a l l y  t h e  a u t h o r  b e g i n s  by d e f i n i n g  what i t  i s  h e  w i s h e s  

t h e  l e a r n e r  t o  u n d e r s t a n d  upon c o m p l e t i o n  of t h e  S t u d y  U n i t .  

To do  t h i s  h e  draws a " c o n c e p t  map" which  a r t i c u l a t e s  t h e  

f a c t s ,  i d e a s ,  c o n c e p t s  e t c . ,  . . . which  c o n s t i t u t e  t h e  sub -  

j e c t  m a t t e r  ( i . e . ,  i n  SC u s a g e  t h e  i n f o r m a t i o n a l  c o n t e n t . ) ;  

Now h e  b e g i n s  t o  i s o l a t e  t h e  main themes  and  o r g a n i z i n g  

p r i n c i p l e s  i n  a c c o r d a n c e  w i t h  what h e  t h i n k s  i s  t h e  e s s e n t i a l  

p e r c e p t i o n  f o r  a d e q u a t e  u n d e r s t a n d i n g  of h i s  message .  Each 

c h a l l e n g e  i s  d e v e l o p e d  t o  e x p l o r e  t h e s e  main themes  a n d  t h e i r  

i n t e r r e l a t i o n s h i p s .  ( s e e  F i g u r e  5 . )  

The c i r c l e s  A ,  B, C ,  & D of  t h e  Venn d i a g r a m  e a c h  r e p r e s e n t  

a main theme and  t h e  f a c t  t h a t  t h e y  o v e r l a p  s u g g e s t s  t h a t  a l l  

of t h e  themes  a r e  i n t e r r e l a t e d .  The a r r o w s  r e p r e s e n t  t h e  

c h a l l e n g e s  a n d  i l l u s t r a t e  how t h e  message i s  engaged  by t h e  



l e a r n e r  f rom s e v e r a l  d i f f e r e n t  p e r s p e c t i v e s .  

F i g u r e  5. Themat i c  O v e r l a p  - 

p . 4  p . 3  

Each of  t h e  c i r c l e s  c o n t a i n s  t h e  i d e a s ,  c o n c e p t s  e t c .  . . 
which  t h e  a u t h o r  p l a c e s  a t  random i n  t h e  Response M a t r i x .  

These  i t e m s  a r e  s o  a r r a n g e d  t h a t  t h e r e  a r e  n o  o b v i o u s  c l u e s  t o  

i n d i c a t e  t h a t  t h e y  a r e  more a p p r o p r i a t e  t o  one c h a l l e n g e  t h a n  

a n o t h e r .  The c h a l l e n g e s  a r e  composed s o  t h a t  a d e q u a t e  r e s p o n s e s  

t o  a l l  t h e  c h a l l e n g e s  w i l l  u t i l i z e  a l l  of t h e  m a t r i x  i t e m s  and  

i n  s u c h  a manner t h a t  t h e y  o v e r l a p  a n d  i n t e r - c o n n e c t .  Thus 

one  i t e m  may b e  a p p r o p r i a t e  t o  one  o r  a l l  o f  t h e  c h a l l e n g e s .  

However, e a c h  i t e m  w i l l  h ave  a  d i f f e r e n t  meaning o r  f u n c t i o n  i n  

e a c h  c h a l l e n g e  s o  t h e  l e a r n e r  i s  f o r c e d  t o  engage  i n  s o p h i s t i -  

c a t e d  t h i n k i n g  a b o u t  t h e  v a r i o u s  a s p e c t s  of  t h e  a u t h o r ' s  

message .  The l e a r n e r ' s  r e s p o n s e  t h e n  i s  i n  e f f e c t  a  r e v e r s a l  

o f  t h e  a u t h o r ' s  a c t  o f  c o n s t r u c t i o n .  T h i s  a l l o w s  t h e  l e a r n e r  

t o  " s i m u l a t e "  t h e  a u t h o r ' s  c o g n i t i v e  p r o c e s s  and  i s  a f e a t u r e  

u n i q u e  t o  SC. 

T h e r e f o r e ,  i n  a  S t u d y  U n i t ,  t h e  a u t h o r  r e t a i n s  c o n t r o l  of 

4'7 . 



h i s  message and t h e  l e a r n e r ' s  p r o g r e s s  t h r o u g h  t h e  u n i t  by t h e  

way i n  which h e  c o n s t r u c t s  t h e  u n i t .  The d i f f e r e n c e  between 
I 

t h e  c o n t r c l  i n  a Study Vni t  and t h a t  i n  a L i n e a r  Program i s  

t h e  amount of f l e x i b i l i t y  a l l o w e d  t h e  l e a r n e r  i n  composing h l s  

r e s p o n s e  and t h e  s i m u l a t i o n  of  t h e  a u t h o r ' s  c o g n i t i v e  p r o c e s s  

which i s  found  o n l y  i n  a S tudy  U n i t .  What i s  l o s t  w i t h  SC i s  

t h e  a b i l i t y  t o  s h a p e  l e a r n i n g  t o  a p r e c i s e l y  p r e d e t e r m i n e d  e n d ,  

and what i s  g a i n e d  i s  a  l e s s  p r e c i s e ,  b u t  more g e n e r a l  c o n t r o l .  

Summary : 

T h i s  summary i s  p r o v i d e d  t o  i d e n t i f y  c o n c i s e l y  t h e  a r e a s  i n  

which t h e r e  i s  an  o v e r l a p p i n g  of t h e  two t e c h n i q u e s .  The head-  

i n g s  of  agreement  and d i s a g r e e m e n t  a r e  meant t o  i n d i c a t e  a g r e e -  

ment i n  p r i n c i p l e  o r  v i c e  v e r s a ,  o r  t o  i n d i c a t e  t h a t  where 

i d e n t i c a l  t e r m s  a r e  u s e d  t h e r e  i s  a s h a r p  c o n t r a s t  i n  t h e  de- 

g r e e  t o  which e a c h  t e c h n i q u e  mee t s  t h e  t r u e  s e n s e  of t h e  t e r m .  

AREAS OF AGREEMENT: 

1. S c h o o l s  a r e  i n e f f i c i e n t  l e a r n i n g  e n v i r o n m e n t s .  

2 .  I n s t r u c t  i o n  s h o u l d  b e  i n d i v i d u a l i z e d .  

3. Programmed t e c h n i q u e s  s h o u l d  b e  n o n - a v e r s i v e .  

4 .  L e a r n i n g  e x p e r i e n c e s  s h o u l d  b e  " s t r u c t u r e d .  " 

5. S k i n n e r ' s  g e n e r a l  r e q u i r e m e n t s  f o r  programmed i n s t r u c t -  

i o n  a r e  v a l i d .  

6 .  Programmed i n s t r u c t i o n  s h o u l d  p r o v i d e  a  " d i a l o g u e . "  

AREAS OF DISAGREEMENT: 

1. B a s i c  o b j e c t i v e s .  

2 .  D e f i n i t i o n  of l e a r n i n g .  

3. D e f i n i t i o n  o f  l e a r n i n g  e f f i c i e n c y .  

4. The v a l i d i t y  of immedia te  r e i n f o r c e m e n t  i n  - a l l  l e a r n i n g  

s i t u a t i o n s .  



5. The v a l i d l t y  of  s c h e d u l i n c  o f  r e i n f o r c e m e n t  f o r  al.1 - 

t y p e s  of  l e a r n i n g .  , 

6 .  Use of'  t h e  t e r m  " d i a l o g u e .  " 

7 .  Use o f  t h e  term " i n d i v i d u a l i z i n g . "  

8. Use o f  t h e  p h r a s e  "compos ing  a  r e s p o n s e .  I' 

3. Reduc ing  t h e  l e a r n i n g  p r o c e s s  t o  s m a l l  d i s c r e t e  s t e p s .  

C o n c l u s i o n :  

L i n e a r  Programming a n d  SC d e f i n e  l e a r n i n g  d i f f e r e n t l y  and  

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

make some i d e n t i c a l  c l a i m s  a n d / o r  u s e  some i d e n t i c a l  terms. 

Each o f  t h e s e  c l a i m s  a n d  t e r m s  a r e  examined and  a  c o n c l u s i o n  

as t o  t h e  v a l i d i t y  of i t ' s  u s a g e  by e a c h  t e c h n i q u e  i s  drawn. 

The c o n c l u s i o n  i n  r e g a r d  t o  t h e  t e r m s  i s  t h a t  t h e  SC u s e  o f  

t h e  t e r m s  i s  c o n s i s t e n t  w i t h  t h e i r  t r u e  meaning and  i s  g e n e r a l l y  

b r o a d e r  i n  s c o p e  t h a n  t h e i r  l i n e a r  program e q u i v a l e n t s .  The 

v a l i d i t y  of immed ia t e  r e i n f o r c e m e n t  and  s c h e d u l i n g  of r e i n -  

f o r c e m e n t  i n  - a l l  l e a r n i n g  s i t u a t i o n s  i s  q u e s t i o n e d ,  and  a 

r e a s o n a b l e  c a s e  made f o r  n o t  d o i n g  s o  i n  SC. T h e r e  seem t o  b e  

a .number o f  p o i n t s  on which l i n e a r  programming a n d  SC make 

g e n u i n e l y  compe t ing  c l a i m s  t h a t  may b e  s e t t l e d  by e m p i r i c a l  

r e s e a r c h .  



CHAPTER 111. 

AROUSAL THEORY 

I n  t h i s  s e c t i o n  SC w i l l  b e  a n a l y s e d  i n  r e l a t i o n  t o  t h e  v i ews  

o f  l e a r n i n g  of D .  0 .  Hebb and  D.  E .  B e r l y n e .  The i n t e n t i o n  o f  

t h i s  s e c t i o n  i s  t o  d e t e r m i n e  w h e t h e r  o r  n o t  H e b b v s  work s u g g e s t s  

t h a t  SC i s  b a s e d  on p r i n c i p l e s  t h a t  p r o v i d e  an  a c c e p t a b l e  r a t -  

i o n a l e  f o r  t h e  way i n  which a S t u d y  U n i t  i s  c o n s t r u c t e d .  

S i m i l a r l y ,  SC w i l l  b e  a n a l y z e d  i n  r e l a t i o n  t o  R e r l y n e l s  work t o  

s e e  if i t  p r o v i d e s  a s u p p o r t i n g  a rgumen t  f o r  SC1s  c l a i m  t h a t  a 

S t u d y  U n i t  m a i n t a i n s  m e n t a l  o p e r a t i o n s  a t  o r  n e a r  t h e  o p t i m a l  

l e v e l  o f  l e a r n i n g .  

B e h a v i o r i s t  t h e o r i e s  p r o v i d e  a r e a s o n a b l e  e x p l a n a t i o n  o f  

some t y p e s  o f  l e a r n i n g  ( e . g . ,  a s s o c i a t i v e  l e a r n i n g  s u c h  a s  

c o n d i t i o n i n g  a dog t o  s a l i v a t e  i n  r e s p o n s e  t o  a  b e l l  ring in^) 

b u t  t h e y  do n o t  p r o v i d e  an a d e q u a t e  e x p l a n a t i o n  f o r  i n s t a n c e s  

i n  which  t h e r e  i s  a s i g n i f i c a n t  d e l a y  be tween  a  s t i m u l u s  and  a 

r e s p o n s e .  F o r  example ,  a t e a c h e r  g i v e s  h i s  s t u d e n t s  t h e  

f o l l o w i n g  a s s i g n m e n t :  

"Choose one  o f  t h e  t o p i c s  f r o m  t h e  l i s t  I have  g i v e n  you.  

When you have  r e s e a r c h e d  y o u r  chosen  t o p i c  t h o r o u g h l y  

wr i t e  a r e p o r t  d e s c r i b i n g  y o u r  c o n c l u s i o n s  and  t h e  r e a s o n -  

i n g  you f o l l o w e d  t o  a r r i v e  a t  them. Turn  i n  y o u r  w r i t t e n  

r e p o r t s  i n  two weeks ."  

The q u e s t i o n  r e l e v a n t  t o  l e a r n i n g  i s ,  what o c c u r s  d u r i n g  t h e  

d e l a y  be tween  t h e  s t i m u l u s  ( i . e . ,  a s s i g n m e n t )  and t h e  r e s p o n s e  

, ( i . e . ,  t h e  w r i t t e n  r e p o r t s ? )  I t  i s  p r o b a b l e  t h a t  t h e  s t u d e n t s  

are  engaged  i n  some s o r t  o f  a c t i v i t y  t h a t  i s  r e l a t e d  t o  b o t h  

t h e  s t i m u l u s  a n d  t h e  r e s p o n s e  a t  l e a s t  p a r t  o f  t h e  t i m e  b e c a u s e  



e v e n t u a l l y  t h e  r e s p o n s e  r e q u i r e d  by t h e  s t l m u i u s  i s  made, i . e . ,  

t h e  s t u d e n t s  t u r n  i n  w r i t t e n  r e p o r t s .  Such a c t i v i t i e s ,  between 

s t i m u l u s  and r e s p o n s e ,  we may c a l l  m e n t a l  a c t i v i t i e s  t h a t  

med ia te  r e s p o n s e s  t o  s t i m u l i .  Hebb's  t h e o r y  emphasizes  t h e  

p h y s i o l o g i c a l  and n e u r o l o g i c a l  b a s e s  of t h e  p a r t  p l a y e d  by 

m e d i a t i n g  p r o c e s s e s  i n  human l e a r n i n g .  

The i n v e n t o r s  of SC a r e  i n  agreement  w i t h  Hebb on t h i s  most 

fundamenta l  i s s u e  - t h e y  b o t h  ackcwledge t h a t  a  p r o c e s s  c a l l e d  

" t h i n k i n g "  e x i s t s  and must b e  d e a l t  w i t h  i n  o r d e r  t o  o f f e r  a  

s a t i s f a c t o r y  accoun t  of human l e a r n i n g .  B r i e f l y ,  Hebb i s  

concerned w i t h  e x p l a i n i n g  h i g h e r  m e n t a l  a c t i v i t y  i n  terms of  

m e d i a t i o n a l  p r o c e s s e s ,  and  t h e  i n v e n t o r s  of SC a r e  concerned 

w i t h  t h e  most e f f e c t i v e  way t o  engage p e o p l e  i n  t h e s e  h i g h e r  

mental. p r o c e s s e s .  The a s p e c t  of  Hebb 's  work t h a t  i s  most 

r e l e v a n t  t o  S C t s  concern  w i t h  e n g a g i n g  p e o p l e  i n  h i g h e r  m e n t a l  

p r o c e s s e s ,  i s  t h e  p a r t  t h a t  " a r o u s a l "  p l a y s  1T'n human l e a r n i n g .  

The a b i l i t y  o f  a n  organism t o  r e a c t  t o  e x t e r n a l  s t i m u l i  and 

t o  modify i t ' s  b e h a v i o r  due t o  r e p e a t e d  s t i m u l a t i o n  a r e  two 

p r o p e r t i e s  i n h e r e n t  i n  most l e a r n i n g  t h e o r i e s .  These two 

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

p l a s t i c i t y .  F o r  Hebb, r e a c t i v i t y  and p l a s t i c i t y  a r e  n o t  

p r o p e r t i e s  of b e h a v i o r ,  r a t h e r  t h e y  a r e  p r o p e r t i e s  of  t h e  

human ne rvous  sys tem t h a t  accoun t  f o r  b e h a v i o r .  Hebb d e s c r i b e s  

t h e  way s t i m u l i  and t h e  ne rvous  sys tem i n t e r a c t  t o  y i e l d  

r e s p o n s e s .  

IIebb i d e n t i f i e s  two p r o p e r t i e s  of s t i m u l i :  t h e  - cue  and 

a r o u s a l  f u n c t i o n s .  The cue f u n c t i o n  i s  t h e  p r o p e r t y  t h a t  

identifies t h e  na tu rVe  of t h e  s t i m u l u s  - i . e . ,  t h e  message. 



The message o r  c o n t e n t  o f  a  s t i m u l u s  i n t e r a c t s  w i t h  a s s o c i a t e d  

a r e a s  o f  t h e  c e r e b r a l  c o r t e x  i n  what Hebb d e s c r i b e s  a s  t h e  

Concep tua l  Nervous System. The a r o u s a l  f u n c t i o n  o f  t h e  s t i m u l u s  

i s  e f f e c t e d  t h r o u g h  t h e  R e t i c u l a r  A c t i v a t i n g  System (RAS.)  

When t h e  R A S  i s  s t i m u l a t e d  b y  t h e  a r o u s a l  f u n c t i o n  o f  a stirn- 

u l u s  i t  a c t i v a t e s  t h e  c o r t e x  i n  a  g e n e r a l i z e d  manner. That  i s ,  

many a r e a s  o f  t h e  c o r t e x  o t h e r  t h a n  t h o s e  a s s o c i a t e d  w i t h  t h e  

cue f u n c t i o n  a r e  a c t i v a t e d .  The r e s u l t  i s  an i n c r e a s e  in 

a r o u s a l .  Without t h i s  a c t i v a t i o n ,  t h e  c o r t e x  would be  u n a b l e  

t o  r e spond  t o  t h e  cue f u n c t i o n  o f  a  s t i m u l u s ,  (Hebb, 1958 and 

B e r l y n e ,  1 9 6 0 . )  I n  s h o r t ,  a r o u s a l  i s  e s s e n t i a l  f o r  t h e  human 

ne rvous  sys tem t o  i n t e r a c t  w i t h  t h e  e x t e r n a l  envi ronment .  Rut 

how does  a r o u s a l  i n  t h e  human ne rvous  sys tem o c c u r  and how 

does  i t  p r o v i d e  an e x p l a n a t i o n  of l e a r n i n g ?  

Hebb, i n  h i s  p r e s i d e n t i a l  a d d r e s s  t o  t h e  s i x t y - e i g h t h  

Annual Convention of t h e  American P s y c h o l o g i c a l  A s s o c i a t i o n ,  

s t r e s s e d  t h e  need f o r  s e r i o u s  a n a l y t i c a l  s t u d y  o f  t h e  though t  

p r o c e s s e s  f o r  he f e l t  t h a t  "Learn ing  t h e o r y  ( i . e . ,  a r o u s a l )  s t i l l  

h a s  c e r t a i n  advan tages  i n  d e a l i n g  w i t h  r e a l  b e h a v i o r  . . . es.pec- 

i a l l y  where m o t i v a t i o n  i s  concerned,  " (Hebb , 1960. ) Hebb ' s  

r e s e a r c h  on s e n s o r y  d e p r i v a t i o n  i s  t h e  most r e l e v a n t  t o  SC i n  

r e l a t i o n  t o  m o t i v a t i o n .  These s t u d i e s  s u g g e s t  t h a t  a  major  

m o t i v a t i o n a l  f a c t o r  f o r  much, i f  n o t  most ,  s i g n i f i c a n t  human 

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

s t i m u l a t i o n .  Exper iments  where conducted  i n  which s u b j e c t s  were 
8 

d e p r i v e d  of  a l l  s e n s o r y  i n p u t .  They wore opaque eye  s h i e l d s  

t o  p r e v e n t  v i s i o n ,  e a r  p l u g s  t o  e l i m i n a t e  h e a r i n g ,  g l o v e s  t o  

e l i m i n a t e  t o u c h ,  and t h e y  were p l a c e d  i n  da rkened ,  soundproofed 

rooms. The s u b j e c t s  q u i c k l y  ( l e s s  t h a n  24 h o u r s  u s u a l l y )  became 



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

These s t u d i e s  i n d i c a t e d  t h a t  stimulation i s  n e c e s s a r y  t o  

human b e i n g s  and t h a t  t h e i r  b e h a v i o r  i s  most n e a r l y  o p t i m a l  

under  c o n d i t i o n s  of modera te  a r o u s a l .  I n  a d d i t i o n  i t  was 

found t h a t  p e o p l e  t r y  t o  m a i n t a i n  



a r o u s a l  a t  o r  n e a r  t h a t  o p t i m a l  l e v e l .  The l a t t e r  t e n d e n c y  i s  

c a l l e d  h o m e o s t a s i s  which s t rnp ly  means t h a t  p e o p l e  s t r i v e  t o  

maintain a  s t a t e  of e q u i l i ~ r i u m  be tween  t h e i r  n e e d  f o r  s t i m -  

u l a t i o n  a n d  i t s  s a t i s f a c t i o n .  

I n  H e b b l s  v iew t h e  r e l a t i o n s h i p  be tween  a r o u s a l  and  homeo- 

s t a s i s  i s  b a s e d  on two a s s u m p t i o n s  a b o u t  t h e  l e v e l s  o f  a r o u s a l .  

1. T h e r e  i s  a n  o p t i m a l  l e v e l  o f  a r o u s a l  t h a t  d i f f e r s  f o r  

d i f f e r e n t  t a s k s .  

T h i s  a s s u m p t i o n  c e r t a i n l y  seems r e a s o n a b l e .  An i n t e n s e  

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

a r o u s a l  t h a n  an  a c t i v i t y  as fami l ia r  as e a t i n g .  I n  a S t u d y  

U n i t  t h i s  a s s u m p t i o n  i s  embodied i n  t h e  C h a l l e n g e  - Response  

i n t e r v a l .  T h a t  i s ,  t h e  t a s k  - e n g a g i n g  i n  s y n t h e t i c  t h i n k i n g  

- r e q u i r e s  t h a t  t h e  l e a r n e r  o p e r a t e  a t  an  o p t i m a l  l e v e l  o f  

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

t o  t h i s  l e v e l .  The c h a l l e n g e ,  o f  c o u r s e ,  must b e  a p p r o p r i a t e  

t o  t h e  t a s k .  SC1s  f o u r  l e v e l  model  o f  t h i n k i n g  i s  c o n s i s t e n t  

w i t h  t h i s  a s s u m p t i o n  f o r  i t  d e f i n e s  e a c h  l e v e l  as b e i n g  c h a r -  

a c t e r i z e d  by d i s t i n c t  a n d  q u a l i t a t i v e l y  d i f f e r e n t  l e v e l s  of 

c o n c e n t r a t i o n  and  e f f o r t .  I n  an  SC S t u d y  U n i t  t h e  t a s k  ( e n -  

g a g i n g  i n  s y n t h e t i c  t h i n k i n g )  o c c u r s ,  a c c o r d i n g  t o  t h e  i n v e n t -  

o r s  o f  SC, a t  t h e  Consc ious  l e v e l .  The Consc ious  l e v e l  i s  i n  

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

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

Because  m o d e r a t e  l e v e l s  o f  a r o u s a l  a r e  g e n e r a l l y  a c c e p t e d  as 

o p t i m a l ,  i t  i s  r e a s o n a b l e  t o  assume t h a t  a l e a r n e r  i n t e r a c t i n g  

w i t h  a  S t u d y  U n i t  a t  t h e  Consc ious  l e v e l  i s  engaged  i n  a c t i v i t y  

a t  t h e  o p t i m a l  l e v e l  o f  a r o u s a l  and  s h o u l d  t h e r e f o r e  b e  most 



a b l e  t o  l e a r n .  

2 .  The o r g a n i s m  behaves  i n  s u c h  a  way as t o  m a i n t a i n  

t h e  l e v e l  of 2 r o u s a l  w h i c h  i s  most a ~ p r o p r i a t e  f o r  

t h e  b e h a v i o r  i n  which i t  i s  t h e n  engaged .  

T h i s  a s s u m p t i o n  means s i m p l y  t h a t  t h e  e f f e c t i v e n e s s  o f  be- 

h a v i o r  w i l l  i n c r e a s e  as a r o u s a l  i n c r e a s e s  u n t i l  t h e  o p t i m a l  

l e v e l  i s  r e a c h e d .  Beyond t h i s  l e v e l ,  i n c r e a s e d  a r o u s a l  r e -  

d u c e s  t h e  e f f e c t i v e n e s s  o f  b e h a v i o r .  An o b v i o u s  example o f  

t h e  l a t t e r  s t a t e  i s  a p e r s o n  who i s  u n a b l e  t o  move o r  a c t  i n  

a n  emergency.  A t  t h e  o p p o s i t e  e x t r e m e  a t o o  low l e v e l  of  

a r o u s a l  r e s u l t s  i n  e q u a l l y  i n a p p r o p r i a t e  b e h a v i o r  s u c h  as a  

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

which  h e  i s  t o  b e  t e s t e d  t h e  f o l l o w i n g  morning .  

Hebb c o n c l u d e d  t h a t  t h e  CNS-RAS s y s t e m  i s  semiautonomous i n  

t h a t  i t  r e q u i r e s  some d e g r e e  of e x t e r n a l  s t i m u l a t i o n  f o r  con- 

t i n u e d  c o r t i c a l  f u n c t i o n i n g .  T h i s  c o n c l u s i o n  i s  one o f  t h e  

most  i m p o r t a n t  a r e a s  o f  o v e r l a p  be tween  SC and Hebb ' s  t h e o r y  

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

w i t h  which t o  j u s t i f y  i t s  c l a i m  t h a t  " shocks"  must b e  b u i l t  

i n t o  a S t u d y  U n i t  i n  o r d e r  t o  m a i n t a i n  a l e a r n e r ' s  l e v e l  of 

a r o u s a l  a t  t h e  o p t i m a l  l e v e l  of l e a r n i n g .  Any th ing  t h a t  i s  a 

b r e a k  i n  r o u t i n e  a r o u s e s  i n t e r e s t .  I n  a S tudy  U n i t  Hebb ' s  

" e x t e r n a l  s t i m u l a t i o n "  i s  p r o v i d e d  by t h e  c h a l l e n g e .  The 

p rob lem i s  t o  m a i n t a i n  t h e  i n c r e a s e d  l e v e l  o f  i n t e r e s t  w h i l e  

t h e  l e a r n e r  i s  engaged  i n  m e n t a l  a c t i v i t y  above  t h e  Au toma t i c  

l e v e l  a n d  f o c u s i n g  i t  on r e l e v a n t  l e a r n i n g  t a s k s .  S t u d i e s  

i n d i c a t e ,  ( B e n n e t t ,  1 9 6 7 ) ,  t h a t  t h e  mind c a n n o t  s i m u l t a n e o u s l y  

cope  w i t h  two d i f f e r e n t  k i n d s  o f  i n p u t  w i t h o u t  e n g a g i n g  h i g h e r  



m e n t a l  p r o c e s s e s .  Any b i n a r y  demand f o r c e s  t h e  mind i n t o  a 

l e v e l  above  t h e  Au toma t i c  l e v e l  , o f  m e n t a l  o p e r a t i o n s .  Is t h e r e  

a n y t h i n g  i r i  tkle c c n s t r u c t i m  of a S tudy  U n i t ,  t h a t  m ~ t l v z t e s  

t h e  l e a r n e r  t o  p a r t i c i p a t e  i n  t h e  d e s i r e d  a c t i v i t y ?  

I n  r e f e r e n c e  t o  t h i s  l a s t  q u e s t i o n  t h e  e x p e r i m e n t a l  work o f  

D. E .  B e r l y n e  i s  w o r t h  c o n s i d e r i n g .  B e r l y n e  h a s  advanced  an  

e x p l a n a t i o n  b a s e d  on t h e  a r o u s i n g  p r o p e r t i e s  o f  c o n f l i c t .  H i s  

c o n t e n t i o n  i s  t h a t  much of t h e  e x p l o r a t o r y  ( i . e . ,  c u r i o s i t y )  

and  e p i s t e m i c  b e h a v i o r  ( i . e . ,  knowledge o r i e n t e d )  o f  human 

b e i n g s  i s  e x p l a i n a b l e  i n  terms of c o n f l i c t .  One of B e r l y n e ' s  

m a j o r  c o n t r i b u t i o n s  i s  h i s  i d e n t i f i c a t i o n  o f  t h e  n a t u r e  of  

s t i m u l i  which  c a u s e  a r o u s a l .  H e  m a i n t a i n s  t h a t  i t  i s  n o t  s o  

much t h e  s t r e n g t h  o r  q u a n t i t y  of  s t i m u l a t i o n  t h a t  a c t i v a t e s  

t h e  RAS as i t  i s  t h e  n o v e l t y ,  change ,  s u r p r i s i n g n e s s ,  i ncon-  

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

( B e r l y n e ,  1960 ,  pp.  177-79 . )  B e r l y n e l s  term f o r  t h e s e  prop-  

e r t i e s  o f  s t i m u l i  i s  c o l l a t i v e  v a r i a b l e s .  B e r l y n e  s u g g e s t s  

t h a t  t h e s e  p r o p e r t i e s  of  s t i m u l i  c a u s e  a r o u s a l  b e c a u s e  t h e y  

c r e a t e  c o n c e p t u a l  c o n f l i c t .  The a s s u m p t i o n  ( # 2  i n  t h e  r e l a t i o n -  

s h i p  of  a r o u s a l  a n d  h o m e o s t a s i s )  t h a t  p e o p l e  engage  i n  b e h a v i o r  

d e s i g n e d  t o  r e d u c e  c o n f l i c t  s i t u a t i o n s  i s ,  a c c o r d i n g  t o  B e r l y n e ,  

b e h a v i o r  t h a t  removes t h e  c o l l a t i v e  v a r i a b l e s  of s t i m u l i .  

B e r l y n e  m a i n t a i n s  t h a t  t h e  most e f f e c t i v e  way t o  remove ~011- 

a t i v e  v a r i a b l e s  i s  t o  a c q u i r e  i n f o r m a t i o n ,  ( B e r l y n e ,  1960 ,  PP.  

202-09.)  A f t e r  a l l ,  a s t i m u l u s  i s  no  l o n g e r  ambiguous o r  

s u r p r i s i n g  o n c e  i t  i s  fami l ia r .  

B e r l y n e ' s  o b s e r v a t i o n s  a b o u t  t h e  c o l l a t i v e  v a r i a b l e s  of 

s t i m u l i  a re  a p p l i e d  by SC, p e r h a p s  unknowingly ,  i n  t h e  c o n s t r u c -  



t i o n  o f  t h e  Response M a t r i x .  The e l e m e n t s  of t h e  m a t r i x  con- 

t a i n  a l l  of t h e  c o l l a t i v e  v a r i a b l e s  of s t i m u l i  t h a t  Ber lyne  , 

identifies, and i< i s  b;r x s i ~ g  them i n  o r d e r  t o  compose a r e s -  

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

c o n f l i c t .  The i t e m s  a r e  complex b e c a u s e  t h e y  a r e  e l ements  of 

l a r g e r  s t r u c t u r e s  and t h e  i n t e r - r e l a t i o n s h i p s  of t h e  component 

e l e m e n t s  must be u n d e r s t o o d  i n  o r d e r  t o  comprehend t h e s e  l a r g e r  

s t r u c t u r e s .  Ambiguity,  i n c o n g r u i t y ,  ahd i n d i s t i n c t n e s s  a l l  

e x i s t  b e c a u s e  a l l  of t h e  m a t r i x  i t e m s  a r e  r e l e v a n t  t o  a l l  of 

t h e  problems.  However, t h e  i t e m s  a r e  p h r a s e d  i n  such a way 

t h a t  t h e i r  r e l a t i o n s h i p  t o  any g i v e n  problem i s  n o t  o b v i o u s ,  

and  s o p h i s t i c a t e d  t h i n k i n g  must b e  employed i n  o r d e r  t o  e s t -  

a b l i s h  a connec t ion  between an i t e m  and a  problem. 

F o r  example,  i n  t h e  SC Viewf inder  Kits,  one of t h e  t o p i c s  

t o  b e  s t u d i e d  i s  c a l l e d  "You and t h e  Law." One of t h e  problems 

is :  "Do you t h i n k  t h e  p o l i c e  a r e  d o i n g  a  good j o b ? "  Two i t e m s  

which a p p e a r  i n  t h e  Response Mat r ix  a r e ;  "The c o u r t s  a r e  d o i n g  

a  good j o b , "  and "Crime p a y s . "  Obvious ly ,  b o t h  i t e m s  a r e  r e -  

l a t e d  t o  t h e  t o p i c  of an  i n d i v i d u a l ' s  r e l a t i o n s h i p  t o  t h e  law, 

b u t  t h e  two i t e m s  seem t o  be  m u t u a l l y  e x c l u s i v e .  The i n c l u s i o n  

of b o t h  of  t h e s e  i t e m s  i n  t h e  l e a r n e r ' s  r e s p o n s e  does  n o t  

p r o v i d e  an adequa te  answer t o  t h e  problem. These two i t e m s  

i l l u s t r a t e  t h e  t y p e  of c o n f l i c t  t h a t  must be  r e s o l v e d  by t h e  

l e a r n e r  i n  o r d e r  t o  answer t h e  problems.  It i s  j u s t  t h i s  t y p e  

of  c o n f l i c t  - c o n c e p t u a l  c o n f l i c t  - t h a t  Ber lyne  a s s e r t s  i n -  

c r e a s e s  a r o u s a l .  

The o t h e r  t y p e s  of c o l l a t i v e  v a r i a b l e s  a r e  a l s o  found i n  

t h e  Response Mat r ix .  F o r  example, n o v e l  ( i . e . ,  new t o  t h e  



l e a r n e r )  s t a t e m e n t s  can b e  p r e s e n t e d  i n  t h e  m a t r i x ;  "Pos:;ession 

of  x grams of  m a r i j u a n a  i s  mow a  misdemeanor i n  B .  C . "  T h i s  

may b e  c o m p l e t e l y  new i n f o r m a t i o n  t o  t h e  l e a r n e r  and  may b e  

q u i t e  a  change  f rom a law w i t h  which  h e  was f a m i l i a r ,  e.;;.; 

" P o s s e s s i o n  o f  x grams of m a r i j u a n a  i s  a f e l o n y  i n  R. C . "  

The f a c t  t h a t  t h i s  p a r t i c u l a r  law h a s  changed  t o  a m i l d e r  form 

may come as a  r e a l  s u r p r i s e  t o  t h e  l e a r n e r .  So i t  i s  c l e a r  

t h a t  SC h a s  t h e  p o t e n t i a l  t o  i n d u c e  c o n c e p t u a l  c o n f l i c t ,  and  

if B e r l y n e  i s  c o r r e c t ,  l e a r n e r s  w i l l  a c q u i r e  i n f o r m a t i o n  i n  

o r d e r  t o  r e d u c e  t h e  c o n c e p t u a l  c o n f l i c t  i n t o  which t h e  S t u d y  

U n i t  h a s  f o r c e d  them. If t h e  a u t h o r  i s  aware  o f  t h e  p o t e n t i a l  

of c o n c e p t u a l  c o n f l i c t ,  h e  might  e n h a n c e  t h e  e f f e c t i v ? n e s s  o f  

SC m a t e r i a l s  by d e s i g n i n g  a r e s p o n s e  m a t r i x  t h a t  u t i l i z e s  

c o l l a t i v e  v a r i a b l e s  e x t e n s i v e l y .  It i s  however  a  c o n t i n g e n t  

m a t t e r  w h e t h e r  o r  n o t  t h i s  p o t e n t i a l  i s  a c t u a l i z e d  i n  any 

p a r t i c u l a r  S t u d y  U n i t .  

I n  C h a p t e r  I1 one  o f  t h e  ways i n  which  a S t u d y  Un i t  p r o v i d e s  

t h e  l e a r n e r  w i t h  r e i n f o r c e m e n t  was d e s c r i b e d .  It was a l s o  

s t a t e d  t h a t  t h e  r e i n f o r c i n g  n a t u r e  o f  a S t u d y  U n i t  would b e  

d e s c r i b e d  i n  g r e a t e r  d e t a i l  i n  t h i s  s e c t i o n  on A r o u s a l  Theory .  

E s s e n t i a l l y  t h e  q u e s t i o n  t o  b e  answered  i s ,  "What i s  i t  a b o u t  

t h e  c o n s t r u c t i o n  o f  a S tudy  U n i t  t h a t  i s  r e i n f o r c i n g  t o  t h e  

l e a r n e r ? "  I n  t h i s  c h a p t e r  t h e  b a s i s  o f  much, i f  n o t  mos t ,  

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

g e n e r a l i z e d  n e e d  f o r  s t i m u l a t i o n .  Hebb e x p l a i n s  t h e  p a r t  t h a t  

a r o u s a l  p l a y s  i n  l e a r n i n g  a n d  f i n a l l y  B e r l y n e  h a s  i d e n t i f i e d  

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

t h e  a t t e n d a n t  human t e n d e n c y  t o  a c q u i r e  i n f o r m a t i o n  t o  r e s o l v e  



t h e  c o n c e p t u a l  c o n f l i c t  r a i s e d  by t h e s e  v a r i a b l e s .  

B r i e f l y ,  a S tudy  Uni t  i s  r e i n f o r c i n g  b e c a u s e  i t  f o r c e s  t h e  
, 

l e a r n e r  'nto a n  u n c o m f o r t a b l e  need  state ( ?  . e . ,  c o n c e p t u a l  

c o n f l i c t )  and c a p i t a l i z e s  on t h e  a p p r o p r i a t e  human t e n d e n c i e s  

t o  p r o v i d e  t h e  l e a r n e r  w i t h  t h e  means t o  r e s o l v e  t h a t  c o n f l i c t  

o r  t o  s a t i s f y  t h e  need .  According  t o  b e h a v i o r a l  r e s e a r c h  on 

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

r e i n f o r c e r s .  Rut s p e c i f i c a l l y  how does  a  S tudy  Uni t  a c h i e v e  

t h i s ?  

F i r s t  t h e  l e a r n e r  i s  a r o u s e d ,  t h a t  i s  h e  i s  f o r c e d  t o  t h e  

o p t i m a l  l e v e l  o f  a r o u s a l  by b e i n g  c o n f r o n t e d  w i t h  a c h a l l e n g e .  

I n  o r d e r  t o  r e spond  t o  t h e  c h a l l e n g e  t h e  l e a r n e r  must compose 

a r e s p o n s e  u s i n g  t h e  e l e m e n t s  o f  t h e  Response M a t r i x .  The 

e l e m e n t s  of t h e  m a t r i x  a r e  p h r a s e d  s o  as t o  c o n t a i n  what 

B e r l y n e  c a l l s  t h e  c o l l a t i v e  v a r i a b l e s  of s t i m u l i ,  and as s u c h  

t h e y  f o r c e  t h e  l e a r n e r  i n t o  c o n c e p t u a l  c o n f l i c t  ( i . e . ,  a  need  

s t a t e . )  B e r l y n e ' s  i d e a  t h a t  l e a r n e r s  f a c e d  w i t h  c o n c e p t u a l  

c o n f l i c t  w i l l  a c q u i r e  i n f o r m a t i o n  t o  remove t h e  c o n f l i c t  i s  

c o n s i s t e n t  w i t h  t h e  SC n o t i o n  t h a t  p e o p l e  t r y  t o  "make s e n s e "  

o f  c o n f l i c t i n g  o r  new i n p u t .  The a c t  o f  composing a r e s p o n s e ,  

i n  t h e  SC meaning o f  t h e  t e r m ,  t o  a c h a l l e n g e  f o r c e s  t h e  l e a r n -  

e r  t o  a c q u i r e  i n f o r m a t i o n  - t h e r e b y  r e d u c i n g  c o n f l i c t  - and  t o  

"make s e n s e "  o f  t h e  c o n f l i c t .  Thus i t  i s  r e a s o n a b l e  t o  assume 

t h a t  b o t h  i n f o r m a t i o n  and u n d e r s t a n d i n g  i s  a c h i e v e d  by t h e  

l e a r n e r .  

I n  summary, t h e  most i m p o r t a n t  f e a t u r e s  of  t h i s  s e c t i o n  a r e :  

1) SC, Hebb, and  B e r l y n e  a g r e e  t h a t  " t h i n k i n g "  e x i s t s  a n d  

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



f o r  t h e o r i e s  of l e a r n i n g .  

2 )  There  i s  an o p t i m a l  L e v e l  of  a r o u s a l  f o r  . l e a r n i n g  which 

v a r i e s  w i t h  t h e  t a s k .  

3 )  An SC c h a l l e n g e  f o r c e s  t h e  l e a r n e r  t o  t h i s  o p t i m a l  l e v e l  

and m a i n t a i n s  i t .  

4 )  The e lements  of t h e  Response M a t r i x  c r e a t e  c o n c e p t u a l  

c o n f l i c t  . 
5)  Composing a r e s p o n s e  t o  an SC c h a l l e n g e  r e d u c e s  t h e  

c o n c e p t u a l  c o n f l i c t .  

6 )  A S tudy Uni t  i s  c o n s t r u c t e d  s o  a s  t o  m o t i v a t e  t h e  

l e a r n e r  t o  l e a r n .  

The c o n c l u s i o n  t o  b e  drawn f r o n  t h i s  s e c t i o n  i s  t h a t  t h e  

t h e o r i e s  of Hebb and Ber lyne  do p r o v i d e  r e a s o n a b l e  b a s e s  w i t h  

which t o  j u s t i f y  t h e  SC c l a i m  t h a t  a  S tudy Unit  engages t h e  

l e a r n e r  a t  t h e  o p t i m a l  l e v e l  o f  a r o u s a l  and m a i n t a i n s  t h e  

l e a r n e r  a t  t h e  o p t i m a l  l e v e l  of a r o u s a l  f o r  l e a r n i n g .  It i s  

a  c o n t i n g e n t  m a t t e r  whe the r  t h e s e  i d e a s  w i l l  be  u t i l i z e d  i n  t h e  

f u t u r e  by a u t h o r s  of SC m a t e r i a l s .  However, t h e  r a t h e r  e x o t i c  

" m e n t a l i s t "  l anguage  of SC1s  i n v e n t o r s  does seem t o  t r a n s l a t e  

r e a d i l y  i n t o  t e rms  t h a t  a r e  more f i r m l y  e s t a b l i s h e d  i n  North 

American r e s e a r c h  on l e a r n i n g .  



CHAPTER I11 - IJOTES 

8. T h e  o r i g i n a l  e x p e r i m e n t s  i n  a l o n g  s e q u e n c e  of r e l a t e d  

i n v e s t i g a t i o n s  i n  this a r e a  were  c o n d u c t e d  a t  1 4 c G i i l  

U n i v e r s i t y  u n d e r  t h e  d i r e c t j o n  of  Hebb. H i s  c o l l a b o r a t o r s ,  

Bex ton ,  Heron ,  and  S c o t t ,  r e p o r t e d  t h e  r e s u l t s  of t h e  

i n i t i a l  s t u d i e s  i n  1954 and 1956. S i n c e  t h e n  s e v e r a l  

o t h e r  s t u d i e s  have  r e p l i c a t e d  t h e i r  e a r l y  f i n d i n g s ,  

( s e e  f o r  example S h u l t z ,  1965,  o r  Zubeck, 1 9 6 9 . )  



CHAPTER I V .  

DISCOVERY LEARNING 

The i n v e n t o r s  of SC c l a i m  t h a t  i t  i s  t h e  f i r s t  t e a c h i n e  

t e c h n i q u e  tha.t  s u c c e s s f u l l y  embodies  p r i n c i p l e s  t h a t  most  

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

o r d e r  t o  e n c o u r a g e  e f f e c t i v e  l e a r n i n g .  I n  t h i s  c h a p t e r  S C  w i l l  

b e  a n a l y z e d  i n  r e l a t i o n  t o  p r i n c i p l e s  of G e s t a l t  p sycho logy  

and  t o  t h e  i n s t r u c t i o n a l  t e c h n o l o g y  o f  D i s c o v e r y  L e a r n i n g .  

A wel l  known spokesman of D i s c o v e r y  L e a r n i n g  i s  Jerome B r u n e r  

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

c o n c e p t s  which  d e s c r i b e  t h i s  t e c h n o l o g y .  The i n t e n t i o n  o f  

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

t h e o r y  p r i n c i p l e s  a r e  embodied i n  SC and  t o  make c l e a r  any  

a r e a s  o f  s i g n i f i c a n t  d i f f e r e n c e s  i n  v i ews  o f  l e a r n i n g  a n d / o r  

i n  t h e  u s e  o f  terms. 

GESTALT 

Around 1910 ,  a t  t h e  U n i v e r s i t y  o f  F r a n k f u r t ,  a German 

named Max Wer the imer  c o i n e d  a p h r a s e  which was t o  become c l o s e -  

l y  i d e n t i f i e d  w i t h  G e s t a l t  p y s c h o l o g y .  W e r t h e i m e r l s  p h r a s e  

was "The whole  i s  g r e a t e r  t h a n  t h e  sum o f  t h e  p a r t s . "  By t h i s  

h e  meant t h a t  p s y c h o l o g i c a l  c o n c e p t s  must b e  s t u d i e d  i n  t h e  

c o n t e x t  o f  t h e  t s o t a l  human e x p e r i e n c e  o f  l e a r n i n g  a n d  t h a t  

a n a l y s i s  of i n d i v i d u a l  components  i n  i s o l a t i o n  l e d  t o  i n a d e q -  

u a t e  e x p l a n a t i o n s  o f  l e a r n i n g .  To i l l u s t r a t e  t h i s  p o i n t  

Wer the imer  u s e d  a s  a n  example t h e  s t r o b o s c o p e ,  a d e v i c e  which 

when t u r n e d  a t  a c o n s t a n t  s p e e d  e x p o s e s  a s e r i e s  of  s t i l l  

p i c t u r e s  i n  s u c h  a way t h a t  a p p a r e n t  mot ion  i s  p roduced .  How- 

e v e r  when t h e  e l e m e n t s  o f  t h i s  p e r c e p t i o n  ( i . e . ,  t h e  se t  of 

f 
, . 



s t i l l  p i c t u r e s )  a r e  v iewed i n d i v i d u a l l y ,  t h e  t o t a l  phenomencn 

o f  p e r c e i v e d  mot ion  i s  l o s $ .  The German word f o r  w h o l e s ,  

p a t t e r n s ,  and  c o n f i g u r a t i o n s  i s  l 1 G e s t a i t . "  Over  t h e  y e a r s  t h e  

s c h o o l  o f  p sycho logy  which d e v e l o p e d  f rom t h e  s t u d y  o f  p c r -  

c e p t i o n  came t o  b e  known as Gestal t  p s y c h o l o g y .  

The i n v e n t o r s  o f  SC a g r e e  w i t h  t h e  g e s t a l t i s t  emphas i s  on 

t h e  i m p o r t a n c e  of  who le s  of " g e s t a l t s "  i n  human l e a r n i n g .  

However, t h e y  ( i . e . ,  t h e  i n v e n t o r s  o f  S C )  d i s a g r e e  w i t h  t h e  

g e s t a l t i s t s '  e x p l a n a t i o n  of t h e  way i n  which a l l  l e a r n i n g  

o c c u r s .  To t h e  g e s t a l t i s t s  l e a r n i n g  i s  e q u a t e d  w i t h  t h e  p e r -  

c e p t i o n  of  g e s t a l t s ,  a p r o c e s s  which t h e y  c a l l  I n s i g h t .  (1n-  

s i g h t  i s  d e s c r i b e d  i n  g r e a t e r  d e t a i l  l a t e r  i n  t h i s  s e c t i o n . )  

Because  s i g h t  i s  p r i m a r y  among o u r  ( i . e . ,  human) f i v e  s e n s e s ,  

t h e  words "I s e e "  have  come t o  mean "I u n d e r s t a n d . "  The 

g e s t a l t i s t s ,  by s o  s t r o n g l y  e m p h a s i z i n g  v i s u a l  p e r c e p t i o n ,  

have  c a r r i e d  t h i s  t e n d e n c y  t o  t h e  e x t r e m e  b e l i e f  t h a t  t o  have  

a l l  component p a r t s  of a g e s t a l t  l a i d  o u t  b e f o r e  t h e  l e a r n e r  I s  

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

o c c u r .  SC m a i n t a i n s  t h a t  a  g e s t a l t  c an  b e s t  b e  u n d e r s t o o d  by 

comprehending  t h e  i n d i v i d u a l  component p a r t s  i n  t h e i r  i n t e r -  

r e l a t i o n s h i p s  and  t h a t  t h i s  p r o c e s s  i n v o l v e s  more t h a n  j u s t  

v i s u a l  p e r c e p t i o n .  

A s  d e f i n e d  by t h e  i n v e n t o r s  of  SC, u n d e r s t a n d i n g  i s  a p ro -  

c e s s  i n  which  t h e  l e a r n e r  must be a c t i v e l y  engaged  i n  "making 

s e n s e "  of t h e  i n t e r r e l a t i o n s h i p s  o f  t h e  component p a r t s  of t h e  

g e s t a l t ,  o r  i n  SC t e r m i n o l o g y ,  t h e  s t r u c t u r e .  To u s e  Wertheim- 

e r ' s  example  of t h e  s t r o b o s c o p e ,  t h e  g e s t a l t  o f  a p p a r e n t  mo t ion  

can b e s t  b e  u n d e r s t o o d  by comprehens ion  of t h e  i n t e r r e l a t i o n -  



s h i p s  of  t h e  i n d i v i d u a l  components  of  1) t h e  s t i l l  p i c t u r e s ,  

and  2 )  t h e  r a t e  a t  which t h e y  a r e  moved p a s t  a s i n p l e  v i e w i n g  
I 

p o s i t i o n .  Jt s n o t  s u f f i  c - l p n t  m e r e l y  t o  o h s e r v e  or p e r c ~ ! v e  

t h e  phenomenon of  a p p a r e n t  m o t l o n  o r  t o  have  t h e  s t r o b o s c o p e  

" b e f o r e  o n e ' s  e y e s . "  One ~ u s t  comprehend t h e  e x a c t  r e l a t i o n -  

s h i p  be tween  t h e  i n d i v i d u a l  p a r t s  i n  o r d e r  t o  f u l l y  unde r -  

s t a n d  t h e  p r i n c i p l e s  of t h e  phenomenon and how i t  can  b e  

p r o d u c e d  on o t h e r  o c c a s s i o n s .  

A s  m e n t i o n e d  e a r l i e r  t h e  c o n c e p t  c e n t r a l  t o  t h e  g e s t a l t  

e x p l a n a t i o n  o f  l e a r n i n g  i s  I n s i g h t .  I n  1925  Wolfgang K o h l e r ,  

a f o r m e r  s t u d e n t  o f  Wer the imer ,  p u b l i s h e d  a book e n t i t l e d  

"The M e n t a l i t y  o f  Apes."  I n  t h i s  book K o h l e r  d e s c r i b e s  h i s  

e x p e r i m e n t s  on t h e  p rob lem s o l v i n g  a b i l i t y  of a p e s .  A s  K o h l e r  

saw i t  h i s  t a s k  was t o  a r r a n g e  t h e  env i ronmen t  o f  t h e  a p e s ,  by 

p l a c i n g  t h e  n e c e s s a r y  " t o o l s "  ( i . e . ,  b o x e s  a n d  s t i c k s )  i n  

t h e i r  c a g e s  a n d  t o  make t h e  l e a r n i n g  t a s k  f r a c t i o n a l l y  e x c e e d  

t h e  l i m i t  o f  t h e  a p e s t  s e t  o f  s k i l l s .  K o h l e r  f e l t  t h a t  s u c h  

c o n d i t i o n s  would f a v o r  o r i g i n a l  d i s c o v e r y .  

I n  one  t y p e  of  e x p e r i m e n t  K o h l e r  a r r a n g e d  t h e  a ~ e s '  c a g e s  s o  

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

b o x e s  on t h e  f l o o r  o f  t h e  c a g e .  I n  o r d e r  t o  r e a c h  t h e  b a n a n a s  

t h e  a p e s  h a d  t o  stack o n e  box  on t o p  o f  a n o t h e r  and  u s e  them as 

a r o u g h  l a d d e r .  The a p e s  s o l v e d  t h e  p rob lem b u t  n o t  by t h e  

e x p e c t e d  t r i a l  a n d  e r r o r  method.  I n s t e a d  t h e  s o l u t i o n s  o f t e n  

o c c u r r e d  when t h e  a p e s  were  a t  r e s t ,  s e e m i n g l y  c o n t e m p l a t i n g  

t h e  p rob lem.  The s o l u t i o n s  seemed t o  o c c u r  s u d d e n l y  as if t h e  

a p e s  f i n a l l y  u n d e r s t o o d  t h e  p r o b l e m  and  "saw" t h e  s o l u t i o n .  

K o h l e r ' s  e x p l a n a t i o n  f o r  t h i s  p rob l em s o l v i n g  a b i l i t y  of 



h i s  a p e s  was t h a t  t h e y  were  a b l e  t o  s e e  t h e  p rob lem a s  a who le .  

The boxes  a n d  s t i c k s  were  f i n a l l y  p e r c e i v e d  n o t  as s e p a r a t e  
I 

e l e m e n t s  b u t  t h e y  came t o g e t h e r  as a u n i f i e d  whole .  Only when 

t h i s  r e o r g a n i z a t i o n  o f  p e r c e p t i o n s  i n t o  a u n i f i e d  whole  had  

o c c u r r e d  d i d  t h e  a p e s  p e r c e i v e  t h e  s o l u t i o n .  The G e s t a l t  t e r m  

f o r  t h e  sudden  p e r c e p t i o n  o f  u n i f i e d  who le s  i s  C l o s u r e ,  ( s e e  

f i g u r e  6 . )  

F i g u r e  6 .  The G e s t a l t  P r i n c i p l e  o f  C l o s u r e  

A f t e r  l o o k i n g  a t  t h e  fo rms  a t  t h e  t o p  o f  F i g u r e 6  b r i e f l y ,  one  

sees them as c o m p l e t e .  T h i s  p e r c e p t u a l  t e n d e n c y  i l l u s t r a t e s  

t h e  p r i n c i p l e  o f  c l o s u r e .  The fo rms  i n  t h e  l o w e r  p a r t  of 

F i g u r e  6 a r e  t o o  i n c o m p l e t e  f o r  c l o s u r e  t o  o c c u r .  T h i s  p r i n c -  

i p l e  i n  t e r m s  o f  human l e a r n i n g  i s  t h e  t e n d e n c y  t o  want t o  

f i n i s h  d i s c u s s i o n s  and  a c t i v i t i e s ,  and  t o  f i n d  s o l u t i o n s  t o  

p rob lems .  I n  o t h e r  words p e o p l e  s e e k  c l o s u r e ,  (Postman and  

67. 



W e i n g a r t n e r ,  1 9 6 9 . )  

The a u t h o r  o f  an SC S t u d y  U n i t  a p p e a r s  t o  a r r a n K e  t h e  

l e a r n e r ' s  env i ronmen t  i n  mhch t h e  same way as K o h l e r  a r r a n g e d  

h i s  a p e s '  c a g e s .  Tha t  i s  t h e  a u t h o r ' s  c o n c e p t  map o f  h i s  

messace  i s  a n a l o g o u s  t o  t h e  u p p e r  f i s u r e s  i n  F i ~ u r e  6 ,  but 

t h e y  a r e  c o m p l e t e  and  do  n o t  a s  y e t  h a v e  any g a p s .  The a u t h o r  

" d e s i g n s "  t h e  g a p s  i n t o  t h e  S t u d y  U n i t  s o  t h a t  t h e  l e a r n e r  can  

p r o v i d e  o r  a c h i e v e  " c l o s u r e "  which i s  synongnous w i t h  hzvinf i  

g a i n e d  u n d e r s t a n d i n g .  D e t a i l s  of how t h e  a u t h o r  c o n s t r u c t s  

t h e  S t u d y  U n i t  i n  o r d e r  t o  a c c o m p l i s h  t h i s  t a s k  a r e  d e s c r i b e d  

l a t e r  i n  t h i s  c h a p t e r .  

The term t h a t  SC u s e s  t o  d e s c r i b e  t h e  p r i n c i p l e  u n d e r l y i n g  

t h e  c o n s t r u c t i o n  o f  a S t u d y  U n i t  w i t h  g a p s  i s  C o a l e s e n c e .  

C o a l e s e n c e  i s  u s e d  r a t h e r  t h a n  c l o s u r e  b e c a u s e  t h e  l a t t e r  i s  

r e s t r i c t e d  t o  v i s u a l  p e r c e p t i o n  a n d  a S t u d y  U n i t  i n v o l v e s  much 

more t h a n  v i s i o n .  C o a l e s e n c e  p r o v i d e s  a n  e x p l a n a t i o n  o f  t h e  

way i n  which  t h e  i n v e n t o r s  c l a i m  a S t u d y  U n i t  e n a b l e s  a  l e a r n e r  

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

t o  r o t e  m e m o r i z a t i o n .  C o a l e s e n c e  i s  d e f i n e d  as f o l l o w s :  

" . . . Elemen t s  a re  s a i d  t o  b e  i n  c o a l e s e n c e  when t h e y  
l o s e  t h e i r  f u n c t i o n a l  i d e n t i f y  and  a c q u i r e  a  new s y s t e m a t i c  
i d e n t i t y  . . . s u c h  t h a t  e l e m e n t s  c a n n o t  b e  added  o r  removed . . . t h e  term c o a l e s e n c e  r e f e r s  s p e c i f i c a l l y  t o  t h e  mode of 
t o g e t h e r n e s s  of t h e  t o t a l i t y , "  ( B o r t o f t ,  1970 .  ) 

F o r  example ,  when one  l o o k s  i n t o  a m i r r o r  t h e  r e f l e c t e d  

image i s  t h e  o p t i c a l  c o a l e s e n c e  o f  t h e  e l e m e n t s  ( i . e . ,  t h e  

i n d i v i d u a l  and  t h e  m i r r o r )  t o g e t h e r  i n t o  a who le .  One c a n n o t  

d i r e c t l y  a l t e r  t h e  image i t s e l f ,  o n e  can  o n l y  move one  o f  t h e  

e l e m e n t s  - t h e  i n d i v i d u a l  o r  t h e  m i r r o r .  Thus t h e  image of  



t h a t  i n d i v i d u a l  i n  t h e  m i - r r o r  i s  a  t o t a l i t y  t o  which e l e m e n t s  

c a n n o t  b e  added  o r  removed w i t h o u t  c h a n g i n g  i t s  "meaning ,"  
, 

t h e y  a r e  i n  c o a l e s e n c e .  T h e  d i f f e r e n c e  be tween  c l o s u r e  a q d  

c o a l e s e n c e  i s  t h a t  c l o s u r e  deems it s u f f i c i e n t  t h a t  t h e  l e a r n e r  

s e e  t h e  e l e m e n t s  t o  u n d e r s t a n d  t h e  image ,  whereas  c o a l e s e n c e  

r e q u i r e s  t h a t  t h e  l e a r n e r  "make s e n s e "  o f  t h e  image b y  com- 

p r e i i e n d i n g  t h e  i n t e r r e l a t i o n s h i p s  of t h e  e l e m e n t s .  

To p u t  t h i s  i n  t h e  c o n t e x t  o f  a  S tudy  U n i t  l e t  us  assume 

t h a t  t h e  l e a r n e r  i s  s t u d y i n g  a u n i t  on O p t i c s  and t h e  p a r t i -  

c u l a r  p r i n c i p l e  b e i n g  examined i s  R e f l e c t l o n .  The l e a r n e r  i s  

i n s t r u c t e d  t o  l o o k  i n t o  a m i r r o r  a n d  o b s e r v e  h i s  r e f l e c t e d  

image.  The g e s t a l t i s t s  would c l a i m  t h a t  t h i s  v i s u a l  p e r c e p t i o n  

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

i n v e n t o r s  of  SC however ,  m a i n t a i n  t h a t  t h e  l e a r n e r  must f i r s t  

comprehend t h e  f u n c t i o n a l  i n t e r r e l a t i o n s h i p s  o f  t h e  component 

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

t h u s  "make s e n s e "  o f  h i s  r e f l e c t e d  image.  The l e a r n e r  must 

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

waves;  h e  must comprehend how t h e  r o d s  a n d  cones  o f  h i s  e y e s  

encode  l i g h t  waves and  e n a b l e  h i s  b r a i n  t o  o r g a n i z e  them i n t o  

m e a n i n g f u l  p a t t e r n s ;  h e  must comprehend t h a t  i n  o r d e r  t o  have  

a r e f l e c t e d  image i t  i s  e s s e n t i a l  t o  h a v e  l i g h t .  I n  s h o r t ,  a l l  

o f  t h e s e  e l e m e n t s  i n t e r r e l a t e  f u n c t i o n a l l y  t o  fo rm a s y s t e m ,  

t h e  m a n i f e s t a t i o n  o f  which  i s  t h e  l e a r n e r ' s  r e f l e c t e d  image.  

T h i s  i s  what SC means by c o a l e s e n c e  and  i t  i s  t h i s  t h a t  i s  t h e  

d i f f e r e n c e  be tween  mere ly  o b s e r v i n g  a phenomenon and  under -  

s t a n d i n g  t h e  p r i n c i p l e s  which  u n d e r l i e  i t .  

One of t h e  most i m p o r t a n t  c o n c e p t s  i n  g e s t a l t  p sycho logy  i s  



t h a t  human b e i n g s  l e a r n  b y  I n s i g h t .  What do t h e  g e s t a l t i s t s  

mean when t h e y  use  t h i s  teqm? I n s l g h t  has  been c h a r a c t e r i z e d  

by s e v e r a l  g e s t a l t  a u t h o r s  a s  f o l l o w s  : 1) d r a m a t i c  suddenness ,  

2 )  t h e  appearance  o f  a  complete s o l u t i o n  w i t h  r e f e r e n c e  t o  

t h e  whole l a y o u t  of t h e  f i e l d  ( K o h l e r ,  1 9 5 7 ) ,  3)  t h e  s o l u t i o n  

o f  t h e  problem p r e c e d e s  t h e  a c t u a l  e x e c u t i o n  o f  i t  (Osgood, 

1 9 6 0 ) ,  4) t h e  s o l u t i o n  i s  r e t a i n e d  a f t e r  a  s i n g l e  t r i a l ,  and 

5 )  t h e  s o l u t i o n  i s  n o v e l .  It f o l l o w s  from t h e s e  c h a r a c t e r -  

i s t i c s  t h a t  i n s i g h t f u l  l e a r n i n g ,  a t  l e a s t  a s  d e f i n e d  by t h e  

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

may o c c u r  by t r i a l  and e r r o r .  I n  o t h e r  words, t o  t h e  g e s t a l t -  

i s t s ,  l e a r n i n g  o c c u r s  on t h e  f i r s t  t r i a l  and does n o t  r e q u i r e  

" b u i l d i n g  up" by a  l e a r n i n g  p r o c e s s .  How do t h e  g e s t a l t i s t s  

e x p l a i n  t h i s  phenomenon? 

The g e s t a l t i s t s  c l a i m  t h a t  u n d e r s t a n d i n g  ( i . e . ,  i n  t h e i r  

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

based  on a  g r a s p  of  t h e  i n n e r  r e l a t i o n  of t h i n g s  t o  one a n o t h e r .  

" R e l a t i o n "  i s  f u r t h e r  d e f i n e d  as a n  i n t e r c o n n e c t i o n  based on 

t h e  i n h e r e n t  p r o p e r t i e s  of  t h e  t h i n g s  themse lves  a s  opposed t o  

c o n n e c t i o n s  based  on a  s e q u e n t i a l  f o l l o w i n g  of  one a n o t h e r  

o r  o c c u r r i n g  t o g e t h e r .  Not on ly  i s  t h e  g e s t a l t  e x p e r i e n c e d  

b u t  a l s o  i t ' s  "why" and "how" i s  f e l t .  Thus i t  i s  assumed 

t h a t  g e s t a l t s  a r e  t h e  a t o m i s t i c  e l e m e n t s  by which a l l  t h i n g s  

a r e  t o  b e  u n d e r s t o o d .  Kohler  a r t i c u l a t e s  t h i s  assumpt ion  i n  

h i s  t h e o r y  of Psycho-Physica l  Isomorphism whereby t h e  s i g h t  of 

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

" m i r r o r s "  t h e  s t r u c t u r a l  c h a r a c t e r i s t i c s  of t h e  t r i a n g l e .  Thus 

human b e i n g s  do n o t  have t o  b u i l d  up a  symbol ic  model of pheno- 



mena by t h e  p r o c e s s e s  of l e a r n i n g  ( i .  e . ,  c a t e g o r i z i n g ,  c o d i n g ,  

a s s o c i a t i o n  e t c .  . . . ) ; i n s t e a d  a l l  human b e i n g s  have  an i n -  
I 

h e r e n t  p e r c e p t u a l  o r g a n i z a t i c n  which  needs  o n l y  t o  b e  t r i r ~ e r e d  

by i n s i g h t  t o  u n d e r s t a n d  t h e  phenomenon which i s  b e i n g  p e r -  

c e i v e d .  From t h i s  t h e o r y  ( i . e . ,  K o h l e r l s )  i t  would f o l l o w  t h a t  

t h e  "wholef '  of O p t i c s  i s  l a t e n t  i n  a man's  b r a i n  when h e  l o o k s  

i n  a m i r r o r  o r  t h r o u g h  a  l e n s  and  t h a t  t h i s  " i n s i g h t "  ( i .  e .  , 

l o o k i n g  t h r o u g h  a  l e n s )  s h o u l d  evoke  a l l  t h e  p r i n c i p l e s  o f  

O p t i c s  a n d  t h e  man would u n d e r s t a n d  a l l  of  them. 

The i n v e n t o r s  of SC acknowledge  t h a t  some s o l u t i o n s  t o  

p rob lems  o c c u r  on a f i r s t  t r i a l  b a s i s  w i t h  no  a p p a r e n t  b u i l d  

up o f  a l e a r n i n g  p r o c e s s .  T h i s  i s  b a s e d  on common e x p e r i e n c e  

r a t h e r  t h a n  e m p i r i c a l  e v i d e n c e .  However, i f  t h e  m e t a p h y s i c a l  

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

would a p p e a r  t h a t  b e c a u s e  t h i s  i s  a n  i n h e r e n t  f a c u l t y  l i t t l e  

can  b e  done t o  modify i t  e x t e r n a l l y  - t h a t  i s  i t  may n o t  b e  

t r a i n a b l e .  I n  a s imi la r  s e n s e  B e n n e t t  d e s c r i b e s  an SC " c r e a t i v e  

e v e n t ' '  a s  b e i n g  i n n a t e  and  t h e r e f o r e  p r o b a b l y  n o t  t r a i n a b l e .  

B e n n e t t  u s e s  B e e t h o v e n ' s  c o m p o s i t i o n s  as an  example o f  what h e  

( i . e . ,  b en nett) means by an  i n n a t e ,  a r t i s t i c  a b i l i t y  t o  " c r e a t e . "  

It i s  n o t  t h e  i n t e n t i o n ,  n o r  i s  i t  w i t h i n  t h e  s c o p e ,  o f  t h i s  

s t u d y  t o  p a s s  judgement  on t h e  v a l i d i t y  of  t h e  v a r i o u s  e x p l a n -  

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

s t a t e ,  i n  t h i s  c a s e ,  t h a t  SC a n d  t h e  g e s t a l t i s t s  a g r e e  t h a t  

some human l e a r n i n g  i s  c h a r a c t e r i z e d  by s u d d e n ,  f i r s t  t r i a l ,  

and  n o v e l  s o l u t i o n s  t o  p rob lems .  How t h e n  d o e s  SC a c c o u n t  

f o r  t h i s  t y p e  o f  l e a r n i n g ?  

The SC f o u r  l e v e l  model of t h i n k i n g  p l a c e s  i n s i g h t f u l  s o l -  



u t i o n s  o r  c r e a t i v e  e v e n t s  i n  t h e  C r e a t i v e  l e v e l .  The i n v e n t o r s  

of S C  m a i n t a i n  t h a t  l e a r n i n g  a t  t h i s  l e v e l  i s  n o t  d i r e c t l y  

t r a i n a b l e  due t o  t h e  i n n a t e  n a t u r e  of such  l e a r n i n g .  Howcver, 

t h e y  do b e l i e v e  i t  may b e  p o s s i b l e  t o  i n c r e a s e  t h e  s t r e n g t h  

and f r e q u e n c y  of such e v e n t s  b y  m a i n t a i n i n g  a  f a v o r a b l e  p sy -  

c h o l o g i c a l  c l i m a t e .  It i s  f o r  t h i s  r e a s o n  t h a t  Study U n i t s  

a r e  c o n s t r u c t e d  w i t h  gaps which t h e  l e a r n e r  may b r i d g e  by 

b r i n g i n g  t h e  e lements  o f  t h e  message i n t o  c o a l e s e n c e .  The 

i n v e n t o r s  of S C  r e a l i z e  t h a t  t h e  l e a r n e r  may b r i d g e  t h e s e  

gaps  i n  ways u n f o r e s e e n  by t h e  a u t h o r .  I n  o t h e r  words each 

l e a r n e r  i s  l e f t  f r e e  t o  " c r e a t e "  n o v e l  s o l u t i o n s  f o r  b r i n g i n g  

e l e m e n t s  ,of t h e  message i n t o  c o a l e s e n c e .  Although t h e  inven-  

t o r s i  e x p l i c i t  aim i n  t h e i r  d e s i g n  of a Study Uni t  i s  t o  engage 

t h e  l e a r n e r  a t  t h e  S e n s i t i v e  o r  Conscious l e v e l s ,  i t  i s  con- 

s t r u c t e d  i n  such  a  way a s  t o  a l l o w  and encourage  t h e  l e a r n e r  

t o  engage i n  c r e a t i v e  l e a r n i n g  even though such  e v e n t s  cannot  

b e  p r e d i c t e d  o r  c o n t r o l l e d .  

DISCOVERY LEARNING 

Discovery  L e a r n i n g  i s  t h e  most i n f l u e n t i a l  a p p l i c a t i o n  of  

c o g n i t i v e  f i e l d  t h e o r y  i n  North America today .  The foremost  

a d v o c a t e  of Discovery  L e a r n i n g  i s  Jerome Bruner  of Harvard 

U n i v e r s i t y .  It i s  p o s s i b l e  t h a t  Bruner  has  become w e l l  known 

t o  e d u c a t o r s  because  he i s  a p r o l i f i c  a u t h o r  who has  devo ted  

much o f  h i s  w r i t i n g  t o  d e s c r i b i n g  a t e c h n i q u e  of  t e a c h i n g  

b a s e d  on p r i n c i p l e s  of  c o g n i t i v e  f i e l d  t h e o r y .  R r u n e r ' s  approach 

t o  t e a c h i n g  i s  b e s t  summarized i n  h i s  own words:  

"To i n s t r u c t  someone i n  a  d i s d p l i n e  i s  n o t  a  m a t t e r  of 

g e t t i n g  him t o  commit r e s u l t s  t o  mind. R a t h e r  i t  i s  t o  



t e a c h  him t o  p a r t i c i p a t e  i n  t h e  p r o c e s s  (o f  learn in^) t h a t  

makes p o s s i b l e  t h e  e s t a b l i s h m e n t  of  knowledge.  We t e a c h  

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

s u b j e c t ,  b u t  r a t h e r  t o  g e t  t h e  s t u d e n t  t o  t h i n k  mathemat i -  

c a l l y  f o r  h i m s e l f ,  t o  c o n s i d e r  m a t t e r s  a s  a h i s t o r i a n  d o e s ,  

t o  t a k e  p a r t  i n  t h e  p r o c e s s  of k n o w l e d g e - g e t t i n g .  Knowing 

i s  a p r o c e s s  n o t  a p r o d u c t , "  ( R r u n e r ,  1966 ,  p .  7 4 . )  ( I t a l i c s  

mine .  ) 

B r u n e r  a l s o  emphas i zes  t h e  i m p o r t a n c e  of i n t u i t i v e  a s  opp- 

o s s e d  t o  a n a l y t i c  t h i n k i n g .  

"The emphas i s  i n  much o f  s c h o o l  l e a r n i n g  . . . ( i s )  upon 

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

mulae . . , "  ( B r u n e r ,  1960 ,  p .  55 . )  

" I n  c o n t r a s t  t o  ( s c h o o l s t  emphas i s  o n )  a n a l y t i c  t h i n k i n g ,  

i n t u i t i v e  t h i n k i n g  c h a r a c t e r i s t i c a l l y  d o e s  n o t  advance  i n  

c a r e f u l ,  w e l l - d e f i n e d  s t e p s  . . . u s u a l l y  i n t u i t i v e  t h i n k i n g  

r e s t s  on f a m i l i a r i t y  w i t h  t h e  domain o f  knowledge i n v o l v e d  

and  w i t h  i t ' s  s t r u c t u r e ,  which  makes i t  p o s s i b l e  f o r  t h e  

t h i n k e r  t o  l e a p  a b o u t ,  s k i p p i n g  s t e p s  and  employ ing  s h o r t -  

c u t s  i n  a manner t h a t  r e q u i r e s  a l a t e r  r e - c h e c k i n g  o f  con- 

c l u s i o n s  by more a n a l y t i c a l  means," ( B r u n e r ,  1960 ,  p .  5 8 . )  

( I t a l i c s  mine.  ) 

What i s  t h e r e  a b o u t  SC and  t h e  c o n s t r u c t i o n  o f  a S t u d y  U n i t  

t h a t  r e f l e c t s  o r  embodies  R r u n e r ' s  a p p r o a c h  t o  t e a c h i n g ?  

I n  t h e  p a s s a g e s  q u o t e d  above  B r u n e r  makes f o u r  p o i n t s  a b o u t  

, h i s  a p p r o a c h  t o  t e a c h i n g  which  are a l s o  embodied w i t h i n  SC, 

t h e s e  p o i n t s  a r e :  

1) Knowing i s  a p r o c e s s .  



a 2 )  The l e a r n e r  must p a r t i c i p a t e  i n  t h e  p r o c e s s .  

3 )  The l e a r n e r  s h o u l d  s i m u l a t e  t h e  c o g n i t i v e  p r o c e s s e s  of 
I 

" e x p e r t s "  i . e . ,  " c o n s i d e r  ma t t e r s  as a  h i s t o r i a n  i o c s .  " 

4 )  The s t r u c t u r e  u n d e r l y i n g  t h e  s u b j e c t  m a t t e r  i s  e q u a l l y  

i m p o r t a n t  as t h e  s u b j e c t  m a t t e r  f o r  t h e  l e a r n e r  t o  

u n d e r s t a n d .  

S p e c i f i c a l l y  how a r e  e a c h  of t h e s e  p o i n t s  embodied i n  a S tudy  

U n i t ?  

It f o l l o w s  f rom t h e  way a S t u d y  Un i t  i s  c o n s t r u c t e d  t h a t  

t h e  i n v e n t o r s  of SC b e l i e v e  t h a t  knowing i s  a p r o c e s s .  The 

a s p e c t  of  a S tudy  U n i t  which  makes i n t e r a c t i o n  w i t h  i t  a 

d i f f e r e n t  l e a r n i n g  p r o c e s s  f rom a m e c h a n i c a l  p r o c e d u r e  f o r  

i d e n t i f y i n g  " r i g h t "  a n s w e r s  i s ,  t h a t  t h e  l e a r n e r  i s  f o r c e d  

t o  compose r e s p o n s e s  t o  c h a l l e n g e s .  The most common pathway 

t h r o u g h  a S t u d y  U n i t  i l l u s t r a t e s  t h e  c y c l i c  n a t u r e  o f  t h e  

l e a r n e r ' s  i n t e r a c t i o n  w i t h  t h e  p a r t s  o f  t h e  S t u d y  U n i t .  The 

D i s c u s s i o n  s e c t i o n  a c t s  as a " d i a l o g u e "  be tween  t h e  a u t h o r  and  

t h e  l e a r n e r  and  i l l u s t r a t e s  t h e  dynamic n a t u r e  of t h i s  i n t e r -  

a c t i o n .  The c h a l l e n g e s  f o r c e  t h e  l e a r n e r  t o  t h e  S e n s i t i v e  

a n d / o r  Consc ious  l e v e l  o f  t h i n k i n g .  A l l  of  t h e s e  a s p e c t s  of 

a S t u d y  U n i t  are  d e s i g n e d  t o  f o r c e  t h e  l e a r n e r  t o  compose h i s  

own a n s w e r s  t o  p rob lems  i n  s u c h  a  way t h a t  h e  i s  f o r c e d  t o  u s e  - 
r e l a t i v e l y  s o p h i s t i c a t e d  t h i n k i n g  a n d  judgement .  I n  e f f e c t  i t  

i s  t h e  l e a r n e r  who d e t e r m i n e s  t h e  " r i g h t "  answer  t o  t h e  p r o b l e m s .  

I n  o r d e r  t o  a c c o m p l i s h  t h i s  t h e  l e a r n e r  must a c t i v e l y  p a r t i -  

c i p a t e  i n  t h e  p r o c e s s  which b r i n g s  u s  e x a c t l y  t o  B r u n e r ' s  

s e c o n d  p o i n t .  

A s  B r u n e r  o b s e r v e d ,  most s c h o o l s  emphas i ze  t h e  a b i l i t y  of 



s t u d e n t s  t o  r e p r o d u c e  v e r b a l  f o r m u l a e .  I n  s h o r t ,  s t u d e n t s  a r e  

a s s e s s e d  on t h e i r  a b i l i t y  t o  i d e n t i f y  and r e p e a t  " r i g h t "  answ- , 

ers. The c r i t c r i c  ~f " r i g h t "  is determined b y  s c h o o l  au tho r -  

i t i e s  a n d  s t u d e n t s  have  l i t t l e  o r  no  v o i c e  i n  t h e  p r o c e d u r e .  

B r u n e r ' s  p o s i t i o n  t h a t  i t  i s  i m p o r t a n t  t o  t e a c h  s t u d e n t s  t o  

p a r t i c i p a t e  i n  t h e  l e a r n i n g  p r o c e s s  i s  b a s e d  on t h e  c o g n i t i v e  

f i e l d  t h e o r y  p r i n c i p l e  t h a t  p e o p l e  " l e a r n "  t h e  e x t e r n a l  en- 

v i ronment  o n l y  t o  t h e  d e g r e e  and i n  t h e  ways which t h e y  p e r -  

c e i v e  i t  t o  b e  r e l e v a n t  t o  t h e m s e l v e s .  Thus,  a c c o r d i n g  t o  

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

t o  b e  r e l e v a n t  t o  t h e  l e a r n e r ,  h e  w i l l  n o t  l e a r n  i t .  Bruner  

assumes  t h a t  when l e a r n e r s  t r u l y  p a r t i c i p a t e  i n  t h e  l e a r n i n g  

p r o c e s s ,  and n o t  mere ly  as p a s s i v e  r e c i p i e n t s  of i n f o r m a t i o n ,  

t h e y  w i l l  p e r c e i v e  much o f  t h e  i n f o r m a t i o n  a s  b e i n g  r e l e v a n t  

t o  them and w i l l  t h e r e f o r e  l e a r n .  T h i s  a s sumpt ion  i s  i m p l i c i t  

i n  t h e  c o n s t r u c t i o n  o f  a S tudy  U n i t .  The l e a r n e r  p a r t i c ?  p a t e s  

i n  t h e  l e a r n i n g  p r o c e s s  by composing h i s  own r e s p o n s e s ,  h e  

p a r t i c i p a t e s  i n  a d i a l o g u e  w i t h  t h e  a u t h o r  b a s e d  on h i s  r e s -  

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

h a v i n g  a c c e p t e d  t h e  c h a l l e n g e .  These  f e a t u r e s  o f  a Study Uni t  

s h o u l d  l e a v e  no doubt  t h a t  i t  i s  d e s i g n e d  t o  a i d  and encourage  

t h e  l e a r n e r ' s  a c t i v e  p a r t i c i p a t i o n  i n  t h e  l e a r n i n g  p r o c e s s ,  

and i s  t h e r e f o r e  i n  comple te  a c c o r d  w i t h  B r u n e r ' s  p o i n t .  

The t h i r d  p o i n t  made by Bruner  i s  t h e  i m p o r t a n c e  of  t e a c h i n z  

s t u d e n t s  t o  s i m u l a t e  t h e  c o g n i t i v e  p r o c e s s e s  o f  " e x p e r t s . "  

The i n v e n t o r s  of SC c l a i m  t h a t  SC i s  t h e  f i r s t  programmed t e c h -  

n i q u e  t h a t  i s  d e s i g n e d  i n  s u c h  a way t h a t  t h e  l e a r n e r  r e c o n s -  

t r u c t s  t h e  a u t h o r ' s  c o g n i t i v e  p r o c e s s  as h e  ( i . e . ,  t h e  l e a r n e r )  



works h i s  way t h r o u g h  t h e  S tudy  U n i t .  T h i s  i s  accompl i shed  by 

t h e  a u t h o r ' s  c o n s t r u c t i o n  o f  t h e  I n v e s t i g a t i o n  and Response 

M a t r i x  s e c t i o n s  and what i s  entailed h y  t h e  l e a r n e r ' s  method 

of r e s p o n s e .  

The f i r s t  c h o r e  of t h e  a u t h o r  i s  t o  d e f i n e  p r e c i s e l y  what i t  

i s  he  w i s h e s  t o  convey t o  l e a r n e r s  t h r o u g h  t h e  S tudy U n i t .  He 

does  t h i s  by d rawing  a "concep t  map" which l i s t s  t h e  f a c t s ,  

c o n c e p t s ,  i d e a s ,  themes ,  e t c .  . . . which c o n s t i t u t e  t h e  sub-  

j e c t  m a t t e r  f rom h i s  v i e w p o i n t .  Nex t ,  when t h e  map i s  comple te ,  

t o  t h e  a u t h o r ' s  s a t i s f a c t i o n ,  he  b e g i n s  t o  s h a p e  t h e  m a t e r i a l  

i n t o  c h a l l e n g e s  and m a t r i x  i t e m s .  He i s o l a t e s  t h e  main themes 

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

of them which i s  e s s e n t i a l  t o  t h e  l e a r n e r ' s  u n d e r s t a n d i n g  of 

t h e  s u b j e c t  m a t t e r .  The c h a l l e n g e s  a r e  d e s i g n e d  t o  e x p l o r e  

t h e s e  main themes  t h r o u g h  t h e  i n t e r r e l a t i o n s h i p s  o f  t h e  f a c t s .  

c o n c e p t s  e t c .  . . . c o n t a i n e d  w i t h i n  t h e  m a t r i x .  

I n  o r d e r  t o  b u i l d  t h e  m a t r i x  s o  t h a t  i t  i s  a s e m a n t i c a l l y  

r i c h ,  random f i e l d  of i t e m s  t h e  a u t h o r  must " d e s t r u c t u r e "  h i s  

" c o n c e p t  map." The f a c t s  and c o n c e p t s  a r e  t a k e n  from t h e  map 

and p l a c e d  i n  t h e  m a t r i x  i n  random f a s h i o n .  The i t e m s  must b e  

p h r a s e d  s o  t h a t  t h e r e  i s  no o b v i o u s  i n d i c a t i o n  t h a t  any i t e m  

b e l o n g s ,  as p a r t  o f  a r e s p o n s e ,  t o  a p a r t i c u l a r  c h a l l e n g e .  

F o r  example ,  g rammat ica l  form and t e n s e  must b e  u n i f o r m  

t h r o u g h o u t  t h e  m a t r i x .  The a u t h o r  d e s i g n s  t h e  c h a l l e n g e  s o  

t h a t  a d e q u a t e  r e s p o n s e s  w i l l  u s e  a l l  of t h e  m a t r i x  i t e m s  and 

o v e r l a p  and i n t e r c o n n e c t  w i t h  one  a n o t h e r .  Thus,  t h e  C h a l l e n g e s  

t o g e t h e r  w i t h  t h e  m a t r i x  i t e m s  w i l l  p r e s e n t  t h e  themes and 

o r g a n i z i n g  p r i n c i p l e s  i n  s u c h  a way t h a t  t h e  l e a r n e r  works w i t h  



t h e  i n t e r r e l a t i o n s h i p s  and come t o  p e r c e i v e  t h e  s t r u c t u r e  o f  

t h e  s u b j e c t  m a t t e r .  , 

The l e a r n e r ' s  r e s p o n s e  i s  l a r g e l y  a  r e v e r s a l  o f  t h e  a u t h o r ' s  

c o g n i t i v e  p r o c e s s  of " d e s t r u c t u r i n g "  h i s  c o n c e p t  map t o  d e v e l o p  

t h e  c h a l l e n g e s  and  t h e  m a t r i x .  The themes and  s t r u c t u r i n g  

p r i n c i p l e s  are  embodied i n  t h e  c h a l l e n g e s  and  t h e  l e a r n e r  

comes t o  u n d e r s t a n d  them by w i n g  t h e  m a t r i x  items t o  compose 

a r e s p o n s e  t o  t h e  c h a l l e n g e s .  The l e a r n e r  r e b u i l d s  t h e  a u t h o r ' s  

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

s u b j e c t  matter,  t h a t  i s ,  what t h e  a u t h o r  p e r c e i v e s  t h a t  s t r u c t -  

u r e  t o  b e .  I n  t e r m s  of B r u n e r ' s  example ,  i f  a n  eminent 

h i s t o r i a n  h a d  w r i t t e n  a S t u d y  U n i t  ( t h e  i n v e n t o r s  of SC do  

i n s i s t  t h a t  a u t h o r s  of S t u d y  U n i t s  b e  s u b j e c t  m a t t e r  e x p e r t s  

o r  s p e c i a l i s t s )  most l e a r n e r s  who work t h r o u g h  t h e  u n i t  w i l l  

h a v e  " s i m u l a t e d "  t h e  c o g n i t i v e  p r o c e s s  o f  t h e  a u t h o r ,  t h e y  w i l l  

h a v e  " c o n s i d e r ( e d )  m a t t e r s  as a h i s t o r i a n  d o e s .  " 

It s h o u l d  f o l l o w  f rom t h e  d i s c u s s i o n  of  t h e  p r e c e e d i n g  t h r e e  

p o i n t s  t h a t  t h e  i n v e n t o r s  o f  S C  f u l l y  e n d o r s e  B r u n e r ' s  f o u r t h  

p o i n t  w h e r e i n  h e  emphas i zes  t h e  i m p o r t a n c e  of t e a c h i n g  t h e  

s t r u c t u r e  u n d e r l y i n g  t h e  s u b j e c t  m a t t e r .  It would b e  redund-  

a n t  t o  r e s t a t e  t h e  w a y s  i n  which  a S t u d y  U n i t  a l l o w s  t h e  l e a r n -  

e r  t o  u n d e r s t a n d  b o t h  s t r u c t u r e  a n d  s u b j e c t  m a t t e r .  However, 

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

a n a l y s e s ,  t h a t  t h e  c l a i m  t h a t  SC i s  t h e  f i r s t  i n s t r u c t i o n a l  

t e c h n o l o g y  t o  a c c o m p l i s h  t h i s  t a s k  i s  j u s t i f i e d .  

I n  o r d e r  t o  b e s t  examine t h e  way i n  which  D i s c o v e r y  L e a r n i n g  

i s  t r a n s l a t e d  i n t o  an i n s t r u c t i o n a l  t e c h n o l o g y ,  i t  w i l l  b e  

h e l p f u l  t o  d e f i n e  p r e c i s e l y  what  i s  meant by t h e  term D i s c o v e r y  



L e a r n i n g .  A p r e c i s e  d e f i n i t i o n  of t h e  t e rm i s  i m p o r t a n t  be- 

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

l e a r n i n g  b y  d i s c o v e r y  r e f e r s  t o  1) a method o.f t e a c h i n g ,  2 )  

a  method of l e a r n i n g ,  o r  3 )  someth ing  you l e a r n .  F o r  t h i s  

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

" t h o s e  t e a c h i n g  s i t u a t i o n s  i n  which t h e  s t u d e n t  a c h i e v e s  t h e  

i n s t r u c t i o n a l  o b j e c t i v e  w i t h  l i m i t e d  t e a c h e r  gu idance . "  

W i t t r o c k l s  scheme f o r  c l a s s i f y i n g  t h e  amount of i n s t r u c t i o n a l  

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

d e f i n i t i o n .  

F i g u r e  7. Diagram based  on W i t t r o c k ' s  S c a l e  of 

I n s t r u c t i o n a l  Guidance. (DeCecco, 1968,  p .464 . )  

G U I D E D  DISCOVERY --------- 
T e a c h e r  g i v e s  r ~ e a c h e r  g i v e s  Teacher  g i v e s  - -1 Teacher  g i v e s  
p r i n c i p l e  and I p r i n c i p l e  b u t  s o l u t i o n  b u t  I n e i t h e r  p r i n -  
s o l u t i o n .  I n o t  s o l u t i o n .  n o t  p r i n c i p l e .  c i p l e  n o r  

(1) I 
I 

( 2 )  ( 3 )  

EXPOSITORY 
INSTRUCTION 

U N G U I D E D  
DISCOVERY 

T h e r e f o r e ,  whenever t h e  t e r m  Discovery  L e a r n i n g  i s  used i n  t h i s  

d i s c u s s i o n  i t  i s  t o  b e  r e g a r d e d  a s  what W i t t r o c k  d e f i n e s  a s  

Guided Discovery  (DeCecco, 

T h e r e  i s  ample r e s e a r c h  (Corman, Gagne and Brown, and John- 

son and  S t r a t t o n )  which s u g g e s t s  t h a t  d i s c o v e r y  l e a r n i n g  i s  

most e f f e c t i v e  when i n s t r u c t i o n a l  gu idance  i s  p r e s e n t  t o  some 

d e g r e e  i n  t h e  l e a r n i n g  s i t u a t i o n .  By now t h e  r e a d e r  s h o u l d  be  

f a m i l i a r  enough w i t h  t h e  c o n s t r u c t i o n  of a Study Uni t  t o  r e a l -  

i z e  t h a t  SC i s  most a p p r o p r i a t e  t o  t h e  Guided Discovery  r a n g e  

of W i t t r o c k l s  s c a l e ,  f o r  n e i t h e r  does  i t  d e f i n e  and p r e s e n t  t h e  



p r i n c i p l e s  and  s o l u t i o n s  as i s  t h e  c a s e  i n  t h e  e x p o s i t o r y  

s t y l e  o f  t e a c h i n g ,  n o r  does  i t  l e a v e  t h e  l e a r n e r  t o t a l l y  on 
I 

h i s  own which i s  t h e  unguided d i s c o v e r y  a p p r o a c h .  

Now l e t  u s  examine t h e  recommendat ions f o r  a p p l y i n g  d i s c o v e r y  

l e a r n i n g  p r i n c i p l e s  t o  t e a c h i n g .  

1) E s t a b l i s h  a r e l a x e d  a tmosphere .  

2 )  S t r u c t u r e  t h e  d i s c u s s i o n  by p r e s e n t i n g  a p r o v o c a t i v e  

i s s u e  o r  q u e s t i o n  which w i l l  e n c o u r a g e  t h e  development  

o f  i n s i g h t .  

3)  Once t h e  d i s c u s s i o n  i s  underway, do y o u r  b e s t  t o  keep  

i t  on t h e  t r a c k .  R e d i r e c t  d i g r e s s i o n s  back  t o  t h e  

o r i g i n a l  s u b j e c t ;  q u e s t i o n  and a n a l y z e  p o i n t s  made. 

4 )  Keep i n  mind t h e  i m p o r t a n c e  of s t r u c t u r e  i n  p romot ing  

comprehens ion  o f  new r e l a t i o n s h i p s .  

5 )  C o n s i d e r  t h e  p o s s i b i l i t y  t h a t  t h e  d i s c o v e r y  method i s  

most a p p r o p r i a t e  f o r  b r i g h t ,  c o n f i d e n t ,  h i g h l y  m o t i v a t e d  

p u p i l s  a n d  f o r  t o p i c s  which l a c k  c l e a r  t e r m i n a l  b e h a v i o r ,  

( B i e h l e r ,  1971,  pp .  192-200.)  

1 )  E s t a b l i s h  a Relaxed  Atmosphere 

F o r  t h e  d i s c o v e r y  method t o  work p r o p e r l y ,  t h e  s t u d e n t s  must 

o p e r a t e  i n  an a tmosphere  t h a t  i s  n e i t h e r  a v e r s i v e  o r  c o e r s i v e .  

I n  o r d e r  f o r  l e a r n i n g  t o  b e  e f f e c t i v e ,  t h e  i n d i v i d u a l  must p e r -  

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

d i s c o v e r y  o f  such  p e r s o n a l  meaning i s  enhanced by a calm,  

s u p p o r t i v e  a tmosphere .  I n  d i s c o v e r y  l e a r n i n g  m i s t a k e s  a r e  n o t  

p u n i s h e d  b u t  a r e  a c t u a l l y  c o n s i d e r e d  t o  be an e s s e n t i a l  p a r t  

of l e a r n i n g .  



t h a t  t h e  u s e  o f  Study U n i t s  can h e l p  t o  c r e a t e  a  r e l a x e d  

a tmosphere .  I n  t h i s  s t u d y  t e a c h e r s  who had used Study U n i t s  

i n  t h e i r  c l a s s rooms  f o r  some t i m e  gave s e v e r a l  r e a s o n s  why 

t h e y  f e l t  t h e  u n i t s  had h e l p e d  t o  c r e a t e  a  r e l a x e d  a tmosphere  

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

which reduced  t h e  s t u d e n t s f  f e a r  o f  r i d i c u l e  from t h e i r  p e e r s .  

With a Study Uni t  t h e  s t u d e n t s  d i d n ' t  have  t o  r i s k  a p p e a r i n g  

s t u p i d  by making m i s t a k e s  i n  f r o n t  of  t h e i r  c l a s s m a t e s .  Next ,  

a f t e r  t h e  s t u d e n t s  became f a m i l i a r  w i t h  t h e  Study Uni t  fo rmat  

many o f  them seemed r e a l l y  t o  en joy  i t .  F o r  some of t h e  s t u d e n t s  

t h e  I n v e s t i g a t i o n  and Response M a t r i x  s e c t i o n s  made t h e  u n i t  

l i k e  " t r y i n g  t o  s o l v e  a mystery"  o r  " l i k e  working on a  p u z z l e  

game." Another  p o i n t  made was t h a t  s t u d e n t s  a r e  n o t  p e n a l i z e d  

f o r  making m i s t a k e s ,  r a t h e r  by i n t e r a c t i n g  w i t h  t h e  Comments 

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

answers  and i s  d i r e c t e d  t o  f u r t h e r  comments o r  a d d i t i o n a l  

i n f o r m a t i o n  i f  h i s  answer  shows an i n c o m p l e t e  o r  i n a p p r o p r i a t e  

g r a s p  of  t h e  problem. F o r  example: 

"You a p p e a r  t o  have g r a s p e d  t h e  most i m p o r t a n t  e l e m e n t s  of  
p h y s i c a l  w e a t h e r i n g  i n  t h e  e r o s i o n  p r o c e s s .  Do you t h i n k  
t h e r e  may b e  an s i m i l a r i t y  i n  t h e  p r o c e s s  by  which a  
w a t e r f a l l  u n d e r c u t s  t h e  bedrock and t h e  way i c e  forms an  
a r e t e ?  Is i t  t h e  same p r o c e s s ?  I f  you would l i k e  more 
i n f o r m a t i o n  s e e  Comment R . "  (S tudy  Uni t  on "The Weather ing  
of  Landforms" ) 

The g r a i n  o f  s a l t  t o  b e  t a k e n  w i t h  t h e s e  remarks  i s  o f  c o u r s e  

t h e  c o n s t r a i n t s  o f  t i m e  and c u r r i c u l u m  r e q u i r e m e n t s  under  

which t h e  t e a c h e r  must o p e r a t e .  However, t h e r e  a p p e a r s  t o  b e  

n o t h i n g .  



i n h e r e n t  i n  a  Study Uni t  t h a t  would p r e v e n t  i t  from p r o d u c i n g  

t h e  d e s i r e d  d i s c o v e r y  a tmosphere .  

2 )  S t r u c t u r e  The D i s c u s s i o n  . 

Thi.s i s  t h e  h e a r t  of t h e  d i s c o v e r y  approach .  The b a s i c  i d e a  

i s  t o  c o n s t r u c t  an environment  i n  which c o a l e s e n c e  ( i n  SC t e r m s )  

c a n  o c c u r .  The t e c h n i q u e s  l i s t e d  below a r e  d e s i g n e d  t o  enhance  

t h e  p r o b a b i l i t y  t h a t  c o a l e s e n c e  in a  l e a r n i n g  s i t u a t i o n  can 

o c c u r .  

- Emphasize c o n t r a s t  

- Encourage informed g u e s s i n g  

- Encourage p a r t i c i p a t i o n  

- S t i r n u l a t e  awareness  

- Swi tch  t h e  s u b j e c t  m a t t e r  

- I n t r o d u c e  d i s t u r b i n g  d a t a  

- Allow m i s t a k e s  
- 

P r e v i o u s l y  t h e  manner i n  which a n  SC u n i t  encourages  p a r t -  

i c i p a t i o n  i n  t h e  l e a r n i n g  p r o c e s s ,  t h e  way i t  encourages  i n -  

formed g u e s s i n g  ( i . e . ,  composing r e s p o n s e s ) ,  and t h e  way i t  

does  n o t  p u n i s h  m i s t a k e s  was d i s c u s s e d .  To r e s t a t e  t h e  d i s -  

c u s s i o n  would b e  r e d u n d a n t .  

S t i m u l a t i n g  awareness  means t o  make t h e  s t u d e n t s  c o n s c i o u s  

of t h e  way i n  which t h e y  s o l v e  problems.  Problem s o l v i n g  

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

( s e e  Chap te r  I - d i f f e r e n t  s t r a t e g i e s  used  i n  r e s p o n d i n g . )  

While t h i s  i s  n o t  an e x p l i c i t  aim of a Study U n i t ,  t h e  l e a r n -  

e r ' s  r e s p o n s e s  can be  c h a r t e d  and c a t e g o r i z e d  and t h e  l e a r n e r  

made aware of how he  t e n d s  t o  go a b o u t  s o l v i n g  problems.  

C o n t r a s t  and d i s t u r b i n g  d a t a  a r e  s i m i l a r  t e c h n i q u e s .  The 



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

example: t h e  c o n t r a s t  between a p u b l i c  e x e c u t i o n  and k i l l i n g  
I 

a n  enemy i n  b a t t l e  i n  a  l e s s o n  on t h e  m o r a l i t y  of  k i l l i n g .  

The p o i n t  i s  t o  p r e s e n t  a  dichotomy which must b e  r e c o n c i l e d  

by t h e  s t u d e n t  i n  r e l a t i o n  t o  some of t h e i r  commonly h e l d  

b e l i e f s .  The c h a p t e r  of  t h i s  s t u d y  on Arousal  Theory d i s c u s s -  

ed  t h e  v a l u e  of c o n c e p t u a l  c o n f l i c t  and d e s c r i b e d  how a  Study 

Uni t  makes u s e  of c o n t r a s t  and d i s t u r b i n g  d a t a .  T h e r e f o r e ,  i t  

f o l l o w s  t h a t  a Study Uni t  f u l f i l l s  t h i s  recommendation of  

Discovery  Learn ing .  

The r e m a i n i n g  t e c h n i q u e  i s  t h e  s u b j e c t  m a t t e r  s w i t c h  which 

means t o  p r e p a r e  a  c a s e  and t h e n  r e q u i r e  t h e  s t u d e n t  t o  p l a y  

t h e  d e v i l ' s  a d v o c a t e .  F o r  example,  p r e s e n t  t h e  c a s e  t h a t  

government encroachment i n t o  t h e  r e a l m  of p r i v a t e  r e s p o n s i b i -  

l i t y  i s  n o t  t o  b e  t o l e r a t e d  t h e n  a s k  t h e  s t u d e n t s  t o  j u s t i f y  

s o c i a l i z e d  medic ine .  T h i s  can b e  e a s i l y  accommodated i n  a  

Study Uni t  by p r e s e n t i n g  a  "b iased1 '  c a s e  i n  t h e  I n t e n t i o n  and 

P r e s e n t a t i o n  and t h e n  p o s i n g  problems i n  t h e  I n v e s t i g a t i o n  i n  

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

p r e s e n t e d  by t h e  u n i t .  T h i s  i s  mere ly  a m a t t e r  of  t h e  a u t h o r  

u t i l i z i n g  a p a r t i c u l a r  s t r a t e g y  t o  i n t r o d u c e  c o n c e p t u a l  con- 

f l i c t  and r e p r e s e n t s  no m o d i f i c a t i o n  of  t h e  form of a  Study 

U n i t .  The c o n c l u s i o n  i s  obv ious  t h a t  t h e  f o r t e  of  a  Study 

Uni t  i s  e x a c t l y  what d i s c o v e r y  l e a r n i n g  recommends - s t r u c t u r -  

i n g  d i s c u s s i o n .  

3)  Keep The D i s c u s s i o n  On Track 

I n  Guided Discovery  l e a r n i n g  a  c e r t a i n  d e g r e e  of  c o n t r o l  i s  

i m p l i c i t .  While m i s t a k e s  a r e  r e g a r d e d  a s  p a r t  of t h e  l e a r n i n g  



p r o c e s s  n o t  a l l  m i s t a k e s  a r e  p r o d u c t i v e .  I n  a  d i s c u s s i o n  t h e  

t e a c h e r  must e x e r c i s e  judgement i n  o r d e r  t o  c o n t r o l  f o r  un- 
1 

p r o d u c t i v e  o r  i r r e l e v e n t  d i g r e s s i o n s .  However, i n  t h e  grey  

a r e a  o f  t a n g e n t i a l  r e l e v a n c e  one  s h o u l d  keep i n  mind R r u n e r ' s  

comment t h a t  i n t u i t i v e  t h i n k i n g  c h a r a c t e r i s t i c a l l y  does  n o t  

advance i n  c a r e f u l ,  w e l l - d e f i n e d  s t e p s .  An a d d i t i o n a l  p o i n t  

i s  t h e  impor tance  o f  t h e  t e a c h e r  a s  a  model of  i n t u i t i v e  be- 

h a v i o r .  I f  t h e  t e a c h e r  f r e q u e n t l y  makes informed g u e s s e s  and 

t h e n  v e r i f i e s  them a n a l y t i c a l l y ,  i t  seems r e a s o n a b l e  t o  suppose  

t h a t  s t u d e n t s  a r e  l i k e l y  t o  emula te  t h e  t e a c h e r ' s  h a b i t  o f  

i n t u i t i v e  t h i n k i n g .  A s  Bruner  p u t s  i t :  "It seems u n l i k e l y  

t h a t  a  s t u d e n t  would deve lop  o r  have  c o n f i d e n c e  i n  h i s  i n t u i t i v e  

methods of t h i n k i n g  if he n e v e r  saw them used e f f e c t i v e l y  by 

h i s  e l d e r s , "  (Bruner ,  1960,  p .  6 2 . )  

I n  t h i s  l as t  s e n s e  SC f a l l s  s h o r t  of t h e  i d e a l  f o r  i t  cannot  

p r o v i d e  an an imate  model f o r  t h e  s t u d e n t s  t o  emmulate. I t  would 

b e  p o s s i b l e  t o  w r i t e  a u n i t  s o  t h a t  t h e  a u t h o r  d i s p l a y e d  a l l  of  

t h e  e r r o n e o u s  g u e s s e s  h e  made i n  t h e  p r o c e s s  o f  a r r i v i n g  a t  a  

f i n a l  answer,  b u t  t h i s  would r o b  t h e  l e a r n e r  o f  t h e  o p p o r t u n i t y  

t o  go h i s  own way and make h i s  own m i s t a k e s  and would i n  e f f e c t  

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

of  c o n t r o l l i n g  t h e  d i s c u s s i o n  a  Study Uni t  f u l l y  meets  t h e  i d e a l ,  

a t  l e a s t  f o r  a programmed a p p l i c a t i o n  o f  d i s c o v e r y  l e a r n i n g .  The 

a u t h o r  r a t h e r  t h a n  t h e  t e a c h e r  p a s s e s  judgement on what t y p e  of 

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

t h e  Comment s e c t i o n  t h e  s t u d e n t  i s  r e d i r e c t e d  t o  t h e  t o p i c  a t  

hand. T h i s  i s  one of t h e  un ique  f e a t u r e s  o f  an  SC u n i t .  

4 )  The Impor tance  o f  S t r u c t u r e  I n  Comprehending New 



R e l a t i o n s h i p s  

The aim i s  t o  i m p e l  s t u d e n t s  t o  r e o r g a n i z e  t h e i r  p e r c e p t i o n s  
, 

i n  a f a i r l y  d e f i n i t e  way s o  t h a t  t h e y  g r a s p  new r e l a t i o n s h i p s .  

The SC p r i n c i p l e  o f  c o a l e s e n c e  e m p h a s i z e s  t h i s  i d e a .  I n  an  SC 

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

t h e  a u t h o r  i n  h i s  c o n s t r u c t i o n  o f  t h e  S tudy  U n i t .  The a u t h o r  

s t a r t s  t o  b u i l d  h i s  s t r u c t u r e  i n  t h e  I n t e n t i o n  and  P r e s e n t a t i o n  

s e c t i o n s .  By t h e  t i m e  a l e a r n e r  g e t s  t o  t h e  I n v e s t i g a t i o n  

s e c t i o n  t h e  a u t h o r  h a s  c r e a t e d  a s t r u c t u r e  t o  t h e  same d e g r e e  

o f  c o m p l e t i o n  as t h o s e  d e p i c t e d  i n  F i g u r e  6 o f  t h i s  C h a p t e r .  

S imply  s t a t e d  t h e  a u t h o r  h a s  c o n s t r u c t e d  t h e  env i ronmen t  i n  

s u c h  a way t h a t  i t  i s  p o s s i b l e  f o r  a l e a r n e r  t o  p e r c e i v e  t h e  

" g e s t a l t "  i f  h e  works w i t h  t h e  m a t e r i a l .  T h i s  i s  what K o h l e r  

d i d  w i t h  t h e  b a n a n a s ,  s t i c k s  a n d  t h e  a p e s f  c a g e s .  The gap  i n  

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

w h a t e v e r  s t r a t e g y  t h e  l e a r n e r  c h o o s e s  t o  employ. It i s  q u i t e  

p o s s i b l e  t h a t  t h e  l e a r n e r  w i l l  a c h i e v e  c o a l e s e n c e  i n  a manner 

u n f o r e s e e n  by t h e  a u t h o r  a n d  t h u s  e n a b l e  t h e  a u t h o r  t o  l e a r n  

f r o m  t h e  l e a r n e r .  

5 )  D i s c o v e r y  L e a r n i n g  May Not B e  A p p r o p r i a t e  F o r  Everyone  

The c l a i m  h a s  been  made t h a t  d i s c o v e r y  l e a r n i n g  can  b e  u s e d  

a t  a l l  l e v e l s  o f  e d u c a t i o n ,  a b i l i t y ,  a n d  s u b j e c t  m a t t e r .  T h e r e  

i s  however ,  ample e v i d e n c e  t o  s u g g e s t  t h a t  d i s c o v e r y  l e a r n i n g  

i s  n o t  s o  b r o a d l y  a p p r o p r i a t e .  F o r  example  t h e  r e s e a r c h  of 

J e a n  P i a g e t  i n t o  t h e  s t a g e s  o f  c o g n i t i v e  deve lopment  s u g g e s t s  

t h a t  d i s c o v e r y  l e a r n i n g  may b e  i n a p p r o p r i a t e  f o r  v e r y  young 

c h i l d r e n  - i . e . ,  c h i l d r e n  who a r e  a t  t h e  e g o c e n t r i c  s t a g e  of  

s p e e c h .  I n  a d d i t i o n  i n  a c l a s s r o o m  where  d i s c o v e r y  l e a r n i n g  



i s  t h e  norm, a  low a b i l i t y  s t u d e n t  may f i n d  i t  v e r y  d i s c o u r a g -  

i n g  n o t  t o  make a s  many d i ~ c o v e r i e s  a s  h i s  c l a s s m a t e s .  The 

t y p e  o f  s u b j e c t  m a t t e r  would seem t o  b e  a l i m i t i n g  f a c t o r  a s  

w e l l .  I d e a t i o n a l  t o p i c s  s u c h  a s  l i t e r a t u r e  and ph i losophy  

l e n d  t h e m s e l v e s  n a t u r a l l y  t o  d i s c u s s i o n .  Accumulated know- 

l e d g e  such  a s  t h e o r e t i c a l  p h y s i c s  o r  astronomy do n o t  l e n d  

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

advanced l e v e l s  which a r e  dependent  upon mastery  of more b a s i c  

knowledge. However, d i s c o v e r y  l e a r n i n g  l e n d s  i t s e l f  w e l l  t o  

t r a n s m i t t i n g  t h e  fundamenta l  s k i l l s  upon which m a t e r i a l  a t  a  

h i g h e r  l e v e l  of a b s t r a c t i o n  i s  based .  Bruner  p r o v i d e s  us  w i t h  

an  example which s h o u l d  c l a r i f y  t h e  l a s t  s t a t e m e n t .  

"Algebra which i s  a  way of a r r a n g i n g  knowns and unknowns i n  

e q u a t i o n s  s o  t h a t  t h e  unknowns a r e  made knowable. The t h r e e  

fundamenta l s  i n v o l v e d  i n  working w i t h  t h e s e  e q u a t i o n s  a r e  

commutation, d i s t r i b u t i o n ,  and a s s o c i a t i o n .  Once a  s t u d e n t  

g r a s p s  t h e  i d e a s  embodied by t h e s e  t h r e e  f u n d a m e n t a l s ,  he  

i s  i n  a p o s i t i o n  t o  r e c o g n i z e  where in  'new1 e q u a t i o n s  t o  be  

s o l v e d  a r e  n o t  new a t  a l l ,  b u t  v a r i a n t s  on a  f a m i l i a r  theme,"  

(Bruner ,  1 9 6 0 ,  pp. 7-8.)  

Discovery  L e a r n i n g  i s  w e l l  s u i t e d  t o  t h e  a c q u i s i t i o n  of t h e s e  

fundamenta l s  and  they  can c e r t a i n l y  b e  made more i n t e r e s t i n g  

and r e l e v a n t  t o  t h e  s t u d e n t  by u s i n g  t he  d i s c o v e r y  approach .  

Once t h e s e  fundamenta l s  have  been a c q u i r e d  i t  i s  r e a s o n a b l e  t o  

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

Q u a d r a t i c  Equa t ion  o r  t h e  a l g e b r a i c  fo rmula  f o r  t h e  a c c e l e r -  

a t i o n  of a f a l l i n g  o b j e c t  due t o  g r a v i t a t i o n a l  f o r c e  a l o n e ,  

and e x p e c t  t h a t  h e  w i l l  be a b l e  t o  u n d e r s t a n d  i t .  



' Once t h e  l e v e l  of c o n c e p t u a l i z a t i o n  h a s  been r e a c h e d ,  

Formal O p e r a t i o n s  i n  P i a g e t i a n  t e r m s  and Symbolic  R e p r e s e n t a t i o n  
, 

i n  B r u n e r i a n  t e r m s ,  d i s c o v e r y  l e a r n i n g  may be  i n a p p r o p r i z t e  f o ~  

a  comple te ly  d i f f e r e n t  r e a s o n  - n o t  everyone t h i n k s  a l i k e .  . I n  

a  s e r i e s  of s t u d i e s  on c o n c e p t u a l i z a t i o n ,  Jerome Kagan (1964)  

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

which a p p e a r  t o  be  r e l a t i v e l y  permanent and g e n e r a l  t r a i t s .  

One s e t  o f  s t y l e s  he  c a l l s  I m p u l s i v e  a.nd R e f l e c t i v e  t h i n k e r s .  

I m p u l s i v e  t h i n k e r s  t e n d  t o  emphasize q u i c k  answers  whereas 

R e f l e c t i v e  t h i n k e r s  t e n d  t o  ponder  b e f o r e  s p e a k i n g  and a r e  

more concerned w i t h  g i v i n g  a  c o r r e c t  answer.  Another  s e t  of 

s t y l e s  he  c a l l s  A n a l y t i c  and Themat ic  t h i n k e r s .  When exposed 

t o  a complex s t i m u l u s  A n a l y t i c  t h i n k e r s  t e n d  t o  n o t e  d e t a i l s  

whereas  Themat ic  t h i n k e r s  r e spond  t o  t h e  p a t t e r n  a s  a  whole. 

I n  r e l a t i o n  t o  d i s c o v e r y  l e a r n i n g  I m p u l s i v e  t h i n k e r s  may f i n d  . 

t h e  p a c e  t o o  s low,  o r  a n  A n a l y t i c  t h i n k e r  may be  uncomfor tab le  

w i t h  an  open-ended d i s c u s s i o n  b u t  t h r i v e  on a  f rame by f rame 

programmed l e s s o n .  

A l l  of t h e s e  c o n s i d e r a t i o n s  a r e  p e r t i n e n t  t o  SC. P i a g e t l s  

o b s e r v a t i o n s  a r e ,  I t h i n k ,  a  r e a s o n a b l e  l i m i t i n g  c a s e  f o r  

e x i s t i n g  SC f o r m a t .  Because a  S tudy  Uni t  i s  p r i n t e d  i t  nec-  

e s s a r i l y  d e a l s  i n  t e rms  of l anguage  and p r i n t e d  symbols of 

m e n t a l  a b s t r a c t i o n s .  It would a p p e a r  t h a t  use  of Study U n i t s  

below t h e  l e v e l  of what P i a g e t  c a l l s  Formal  O p e r a t i o n s  i s  i n -  

a p p r o p r i a t e .  It i s  e n t i r e l y  p o s s i b l e  t h a t  a  modi f i ed  form of 

SC u t i l i z i n g  symbols ,  p i c t u r e s ,  and d iagrams cou ld  e x t e n d  t h e  

r a n g e  of  a p p l i c a b i l i t y  down i n t o  t h e  l e v e l  of Concre te  Oper- 

a t i o n s ,  b u t  such  m o d i f i c a t i o n s  have  n o t  as y e t  been deve loped .  
9 



I n  r e g a r d  t o  Kagan t s  s t u d i e s  t h e  o n l y  s t y l e  of  c o n c e p t u a l -  

i z a t i o n  t h a t  d o e s n ' t  a p p e a r  t o  b e  a c c o u n t e d  f o r  by SC i s  t h e  Impu 

s i v e  t h i n k e r .  Such t h i n k e r s  would p r ~ b a b l y  go t h r o u g h  t h e  

m a t e r i a l  a t  a  pace  t h a t  would s u r e l y  r e l e g a t e  them t o  a s u p e r -  

f i c i a l  l e v e l  of  i n t e r a c t i o n .  It i s  p o s s i b l e  t h a t  t h e  l a c k  of  

t h e  i n t a n g i b l e  s o c i a l  r e i n f o r c e r s  f o r  g i v i n g  q u i c k  answers  

( e . g . ,  a p p e a r i n g  s m a r t ,  g e t t i n g  a t t e n t i o n  e t c .  . . .)  may r e -  

s u l t  i n  an I m p u l s i v e  t h i n k e r  b e i n g  f o r c e d  t o  adop t  a n o t h e r  

s t y l e  of c o n c e p t u a l i z a t i o n .  If t h i s  i n  f a c t  o c c u r s  t h e r e  i s  

s t i l l  n o t h i n g  t o  s u g g e s t  t h a t  t h e  r e s u l t s  would b e  b e n e f i c i a l ,  

i n  f a c t  i t  i s  e q u a l l y  r e a s o n a b l e  t o  assume boredom o r  r e s e n t -  

ment w i l l  b e  t h e  immedia te  r e s u l t .  F o r  R e f l e c t i v e ,  A n a l y t i c ,  

a n d  Themat ic  t h i n k e r s  a Study Uni t  s h o u l d  p r o v e  t o  b e  an 

a p p r o p r i a t e  t e c h n i q u e .  T h e r e  i s  abundan t  t i m e  t o  t h i n k ,  t h e r e  

i s  a w e a l t h  of d e t a i l  i n  e a c h  u n i t ,  and t h e  u n d e r l y i n g  p u r p o s e  

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

t h e  p a t t e r n  as a whole.  

I n  summary t h e  i n v e n t o r s  of SC a g r e e  w i t h  t h e  G e s t a l t  

p r i n c i p l e  " t h e  whole i s  g r e a t e r  t h a n  t h e  sum of  t h e  p a r t s . "  

S tudy  U n i t s  a r e  c o n s t r u c t e d  t o  t a k e  a d v a n t a g e  o f  t h e  human 

t e n d e n c y  t o  s e e k  c l o s u r e  a l t h o u g h  t h e  SC t e r m  i s  " c o a l e s e n c e "  

and encompasses  more t h e n  t h e  g e s t a l t  t e r m  " c l o s u r e . "  The 

i n v e n t o r s  of  SC d i s a g r e e  w i t h  t h e  g e s t a l t  c l a i m  t h a t  - a l l  l e a r n -  

i n g  i s  accompl i shed  by i n s i g h t .  However, t h e  i n v e n t o r s  of SC 

acknowledge t h a t  some l e a r n i n g  which o c c u r s  s h a r e s  some of t h e  

c h a r a c t e r i s t i c s  of i n s i g h t ,  as d e f i n e d  by t h e  g e s t a l t i s t s ,  and  

t h e r e f o r e  c o n s t r u c t e d  S t u d y  U n i t s  s o  as t o  encourage  t h i s  t y p e  

o f  l e a r n i n g  even though  t h e y  f e e l  i t  c a n n o t  b e  t r a i n e d .  The 



c o n s t r u c t i o n  of a Study Uni t  embodies  a l l  of R r u n e r ' s  f o u r  

p o i n t s  a b o u t  t e a c h i n g :  1) knowing i s  a p r o c e s s ,  2 )  t h e  
, 

l e a r n e r  must p a r t i c i p a t e  i n  t h e  p r o c e s s ,  3)  t h e  l e a r n e r  

s h o u l d  b e  t a u g h t  t o  s i m u l a t e  t h e  c o g n i t i v e  p r o c e s s  of " e x p e r t s , "  

and 4 )  t h e  i m p o r t a n c e  of  t h e  s t r u c t u r e  which u n d e r l i e s  t h e  

s u b j e c t  m a t t e r .  F i n a l l y ,  f i v e  g e n e r a l  d i s c o v e r y  l e a r n i n g  

recommendat ions f o r  t e a c h i n g  were d i s c u s s e d .  It seems r e a s o n -  

a b l e  t o  c o n c l u d e  t h a t  t h e  u s e  of  S tudy  U n i t s  can :  1) c r e a t e  

a r e l a x e d  a tmosphere ,  2 )  S tudy  U n i t s  do s t r u c t u r e  d i s c u s s i o n  

s o  as t o  encourage  " i n s i g h t , ?  3 )  S tudy  U n i t s  p r o v i d e  c o n t r o l  

of d i g r e s s i o n s ,  and 4 )  S tudy  U n i t s  do emphasize t h e  impor tan -  

c e  of s t r u c t u r e .  The f i f t h  p o i n t  i s  conce rned  w i t h  t h e  

a p p r o p r i a t e n e s s  of d i s c o v e r y  l e a r n i n g  f o r  a l l  l e a r n e r s ,  It 

was a r g u e d  t h a t  t h e  u s e  of  S t u d y  U n i t s ,  i n  t h e i r  p r e s e n t  fo rm,  

i s  i n a p p r o p r i a t e  below t h e  l e v e l  of  Formal  O p e r a t i o n s  and  t h a t  . 

i t  a p p e a r s  t o  b e  i n a p p r o p r i a t e  f o r  p e r s o n s  d e s c r i b e d  by Kagan 

as I m p u l s i v e  t h i n k e r s .  

The c o n c l u s i o n  which i s  s u g g e s t e d  by t h e s e  p o i n t s  i s  t h a t  

t h e  c l a i m  t h a t  SC i s  a programmed t e c h n i q u e  which s u c c e s s f u l l y  

embodies many p r i n c i p l e s  o r  C o g n i t i v e  F i e l d  Theory i s  j u s t i f i e d .  

I would a l s o  a d d  t h a t  t h i s  i s  a useful conclusion. T h i s  r e l a t i v e .  

l y  e a s y  t r a n s l a t i o n  of  key SC t e r m s  and forms i n t o  c o g n i t i v e  

f i e l d  t h e o r y  t e r m s  and  forms s u g g e s t s  a manner o f  b e t t e r  

c o n s i d e r i n g  SC - i . e . ,  a s  t e c h n o l o g i z i n g  i n  a  much more con- 

t r o l l e d  way many of t h e  p r o p o s a l s  of  c o g n i t i v e  f i e l d  t h e o r i s t s  

t h a n  even  d i s c o v e r y  l e a r n i n g .  Simply from t h e  p o i n t  o f  v iew 

of f i t t i n g  t h i s  r a t h e r  u n u s u a l  t e c h n i q u e  i n t o  t h e  ma ins t r eam 

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



f  i c a n t  p o i n t .  
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9 .  T h i s  i s  n o t  meant t o  imply t h a t  c h i l d r e n  .at  t h e  l e v e l  of 

Concre te  O p e r a t i o n s  can n o t  r e a d ,  r a t h e r  i t  i s  meant t o  

draw a t t e n t i o n  t o  t h e  r e s u l t s  of P i a g e t l s  r e s e a r c h  which 

s u g g e s t s  t h a t  c h i l d r e n s '  a b i l i t y  t o  d e a l  w i t h  a b s t r a c t  i d e a s ,  

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

s t a g e s  o f  Concre te  and Formal ~ ~ e r ' a t i o n s .  I t h i n k  t h a t  SC 

may u l t i m a t e l y  p rove  most e f f e c t i v e  a t  t h e  l e v e l  of Concre te  

O p e r a t i o n s  because  i t  would i n t r o d u c e  c h i l d r e n  t o  a  mode of 

i n q u i r y  ( i . e . ,  e x p l o r i n g  t h e  i n t e r r e l a t i o n s h i p s  of t h e  

component p a r t s  o f  s t r u c t u r e s )  which i s  g e n e r a l l y  a s s o c -  

i a t e d  w i t h  s y n t h e t i c  t h i n k i n g ,  a t  a  s t a g e  o f  t h e i r  men ta l  

development where "good h a b i t s "  o f  a n a l y t i c a l  t h i n k i n g  can 

most e a s i l y  b e  formed.  



CHAPTER V 

TRANSFER, OF LEARNING 

I m p l i c i t  i n  l e a r n i n g  t h e o r i e s  i s  t h e  assumpt ion  t h a t  what 

i s  l e a r n e d  i n  one s i t u a t i o n  can and w i l l  be used  i n  o t h e r  

s i t u a t i o n s .  Indeed w i t h o u t  t h i s  p o t e n t i a l  f o r  f u t u r e  u t i l i t y  

l e a r n i n g  would be  f u t i l e .  A g r e a t  d e a l  of r e s e a r c h  h a s  been 

conducted  i n  an e f f o r t  t o  d e t e r m i n e  t h e  e f f e c t  p r e v i o u s  l e a r n -  

i n g  h a s  on c u r r e n t  o r  subsequen t  l e a r n i n g ,  o r  i n  o t h e r  words 

t h e  way i n  which l e a r n i n g  i s  t r a n s f e r r e d .  I n  The T r a n s f e r  

of Learn ing ,  Henry E l l i s  p r o v i d e s  a  c o n c i s e  review and i n t e r -  

p r e t a t i o n  of such  r e s e a r c h  and summarizes h i s  a n a l y s i s  w i t h  

s e v e r a l  what he t e rms ,  " e m p i r i c a l "  p r i n c i p l e s  of t r a n s f e r .  

These p r i n c i p l e s  s h o u l d ,  i n  h i s  o p i n i o n ,  be  c o n s i d e r e d  by any- 

one i n t e r e s t e d  i n  a s k i n g  t h e  q u e s t i o n  "What k i n d  of t r a i n i n g  

w i l l  r e s u l t  i n  t h e  g r e a t e s t  p o s i t i v e  t r a n s f e r  of  l e a r n i n g ? "  

The i n t e n t i o n  of t h i s  s e c t i o n  i s  t o  d e t e r m i n e  i f  SC embodies 

any ( o r  a l l )  of  t h e  p r i n c i p l e s  of  t r a n s f e r  l i s t e d  by E l l i s  and 

whe the r  o r  n o t  i t  i s  r e a s o n a b l e  t o  conc lude  t h a t  S tudy U n i t s  

a r e  c o n s t r u c t e d  i n  such a  way t h a t  t h e y  p r o v i d e  l e a r n i n g  s i t -  

u a t i o n s  which may r e s u l t  i n  p o s i t i v e  t r a n s f e r  of l e a r n i n g  f o r  

t h e  i n d i v i d u a l s  who use  them. 

The e a r l i e s t  a t t e m p t  t o  e x p l a i n  t r a n s f e r  was t h e  t h e o r y  of 

Menta l  D i s c i p l i n e .  The b a s i c  p remise  of  t h i s  t h e o r y  was t h a t  

each p e r s o n  h a s  a  "mind s u b s t a n c e "  which i s  t r a i n a b l e .  The 

o r i g i n s  of t h e  f i r s t  form of  Mental  D i s c i p l i n e  t h e o r y ,  C lass -  

i c i s m ,  can be t r a c e d  t o  a n c i e n t  Greece and a s  i t  evo lved  o v e r  

t h e  y e a r s  i t  was a rgued  t h a t  t h e  "mind s u b s t a n c e "  was b e s t  

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



s u b j e c t s  which we would now c a l l  t h e  " l i b e r a l  a r t s .  I f  The 

second form of Mental D i s c l i p l i n e  t h e o r y  was termed " f a c u l t y  

psychology"  f o r  i t  a rgued  t h a t  t h e  mind was composed of 

" f a c u l t i e s "  which were rough ly  ana logous  t o  muscles  i n  t h a t  

e x e r c i s e  t e n d e d  t o  s t r e n g t h e n  them. Some e d u c a t o r s  f e l t  t h e r e  

was a cause  and e f f e c t  r e l a t i o n s h i p  between t h e  " f a c u l t y T '  

t h e o r y  of t r a n s f e r  and t h e  c o n t e n t  of c u r r i c u l u m  which l e d  

them t o  conclude  t h a t  t h e  b e s t  way t o  t r a i n  t h e  mind was t o  

e x e r c i s e  i t  on h a r d  i n t e l l e c t u a l  work. Some e x t r e m i s t s  went 

s o  f a r  a s  t o  s u g g e s t  t h a t  t h e  work s h o u l d  b e  d i s t a s t e f u l  a s  

w e l l  as d i f f i c u l t  f o r  t h e y  f e l t  t h i s  would e x e r c i s e  t h e  f a c u l t y  

o f  " w i l l . "  By t h e  1 9 t h  c e n t u r y  t h e  c u r r i c u l u m  was c l a s s i c a l  

l a n g u a g e s  (Greek and L a t i n )  and  mathemat ics .  The i d e a ,  i n  

accordance  w i t h  t h e  Mental D i s c i p l i n e  t h e o r y ,  was t h a t  t h e s e  

"hard"  s u b j e c t s  would d i s c i p l i n e  t h e  minds o f  l e a r n e r s  and was 

t h e r e f o r e  t h e  b e s t  way t o  t r a i n  minds. 

S h o r t l y  a f t e r  t h e  b e g i n n i n g  of t h e  2 0 t h  c e n t u r y ,  exper iments  

conducted  i n  Europe and Nor th  America p rov ided  a  s e v e r e  c h a l l -  

enge t o  t h e  v a l i d i t y  of  t h e  Mental  D i s c i p l i n e  t h e o r y .  Perhaps  

t h e  most damaging r e s e a r c h  was t h a t  conducted  by Thorndike  who 

compared t h e  g a i n  on i n t e l l i g e n c e  t e s t  s c o r e s  of s t u d e n t s  whc 

had o r  had n o t  s t u d i e d  t h e  s o  c a l l e d  " d i s c i p l i n i n g "  s u b j e c t s .  

The r e s u l t s  showed t h a t  t h e r e  was no d i f f e r e n c e  between t h e  

g a i n  o f  s t u d e n t s  who had s t u d i e d  p h y s i c a l  e d u c a t i o n ,  f o r  ex- 

ample, and t h o s e  who had s t u d i e d  L a t i n .  T h o r n d i k e ' s  s t u d y  was 

s o  l a r g e  ( o v e r  13,000 s t u d e n t s )  t h a t  t h e  r e s u l t s  could  n o t  be  

d i s m i s s e d  a s  b e i n g  n o n - r e p r e s e n t a t i v e  of  t h e  e n t i r e  p o p u l a t i o n .  

O t h e r  s i m i l a r  s t u d i e s  s u p p o r t e d  T h o r n d i k e ' s  o b s e r v a t i o n s .  I n  



t h e  f a c e  of such  overwhelming e m p i r i c a l  ev idence  t h e  v a l i d i t y  

of  t h e  " f a c u l t y "  e x p l a n a t i o n  o f  t r a n s f e r  o f  l e a r n i n g  came t o  
I 

be r e g a r d e d  a s  v e r y  d o u b t f u l .  Consequent ly ,  t h e  s t u d y  of 

Greek and L a t i n  s o l e l y  f o r  t h e  purpose  of " e x e r c i s i n g "  t h e  

mind r a p i d l y  d e c l i n e d  i n  North American secondary  s c h o o l s .  

The Mental  D i s c i p l i n e  t h e o r y  was t o  a  l a r g e  e x t e n t  r e p l a c e d  

by T h o r n d i k e ' s  a s s o c i a t i o n i s t  t h e o r y  which a rgued  t h a t  i f  

t r a n s f e r  i s  t o  o c c u r  t h e  new l e a r n i n g  s i t u a t i o n  must c o n t a i n  

a predominance of e l ements  which a r e  i d e n t i c a l  t o  t h o s e  found 

i n  t h e  o r i g i n a l  l e a r n i n g  s i t u a t i o n .  Disenchantment w i t h  Mental 

D i s c i p l i n e  t h e o r y  r e s u l t e d  i n  o v e r r e a c t i o n  by e d u c a t o r s  who 

c r e a t e d  a new c u r r i c u l u m  based  on t h e  i d e a  of  s o c i a l  u t i l i t y .  

P roponen t s  of t h e  s o  c a l l e d  s o c i a l  u t i l i t y  movement i n t e r -  

p r e t e d  T h o r n d i k e ' s  t h e o r y  of I d e n t i c a l  Elements  i n  ext reme 

f a s h i o n .  They f e l t  t h a t  if mass ive  t r a n s f e r  of l e a r n i n g  was 

l i m i t e d  t o  i d e n t i c a l  e l e m e n t s  t h e n  t h e r e  was a  need t o  make 

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

An a t t e m p t  was made t o  a n t i c i p a t e  t h e  s k i l l s  most needed t o  

p r e p a r e  young p e o p l e  f o r  a d u l t  l i f e .  The c u r r i c u l u m  p l a n n e r s  

soon r a n  i n t o  problems.  They found i t  was i m p o s s i b l e  t o  p r e -  

d i c t  what s e v e r a l  m i l l i o n  young p e o p l e  were go ing  t o  need i n  

r e a l  l i f e  when i n d i v i d u a l  d i f f e r e n c e s  were s o  g r e a t ,  back- 

grounds were s o  v a r i e d ,  and when t h e y  were g o i n g  i n t o  such  

d i v e r s e  c a r e e r s  a s  f a r m i n g ,  n u r s i n g ,  and banking.  The un- 

f o r t u n a t e  r e s u l t  was a c u r r i c u l u m  t h a t  was s t r i c t l y  p r a c t i c a l ,  

math s t u d e n t s  added g r o c e r y  b i l l s  i n s t e a d  of working w i t h  geo- 

m e t r i c a l  p r o o f s ,  and one i n  which t h e  e d u c a t i o n a l  m a t e r i a l s  

were p r e s e n t e d  i n  t h e  c o n t e x t  of t h e  w h i t e ,  m i d d l e - c l a s s  l i f e  



s t y l e .  P r e d i c t a b l y  many s t u d e n t s  found u n r e m i t t i n g  p r a c t i c a l  

s t u d i e s  b o r i n g  and t h e  miAlions of s t u d e n t s  who d i d  n o t  s h a r e  

i n  t h e  w h i t e ,  m i d d l e - c l a s s  l i f e  s t y l e  found t h i s  v e r s i o n  of 

" r e a l  l i f e "  b o r e  l i t t l e  r e semblance  t o  t h e  r e a l i t y  of t h e i r  

own e x i s t e n c e  once  t h e y  l e f t  s c h o o l .  The d i f f i c u l t i e s  o f  t h e  

s o c i a l  u t i l i t y  c u r r i c u l u m  l e d  t o  a g r e a t  d e a l  of c o n f u s i o n  

and d i s s a t i s f a c t i o n  w i t h  t h e  s c h o o l s  and r e s u l t e d  i n  wide- 

s p r e a d  c r i t i c i s m  of t h e  e d u c a t i o n a l  sys tem.  The s u c c e s s f u l  

l a u n c h i n g  o f  S p u t n i k  by t h e  Russ ians  p rov ided  t h e  n e c e s s a r y  

c a t a l y s t  f o r  e d u c a t o r s  t o  answer  t h e i r  c r i t i c s  and t o  i n -  

s t i t u t e  changes i n  t h e  p u b l i c  s c h o o l  sys tem i n  North America, 

Pe rhaps  b t  was t h e  goad of p r i d e  h u r t  by t h e  Russ ian  ach ieve-  

ment i n  s p a c e  more t h a n  a  fundamenta l  concern  w i t h  e d u c a t i o n a l  

p r a c t i c e s  b u t  t h e  r e s u l t  was by and l a r g e  a  r e j e c t i o n  o f  t h e  

s o c i a l  u t i l i t y  cu r r i cu lum.  

T h i s  b r i e f  d e s c r i p t i o n  o f  e d u c a t i o n a l  c o n t r o v e r s y  i l l u s t r a t e s  

two t h i n g s ;  f i r s t ,  r e s e a r c h  can b r i n g  abou t  changes i n  e d u c a t i o n -  

a l  p r a c t i c e s  and,  second,  one ext reme g e n e r a l i z a t i o n  can unsucc- 

e s s f u l l y  r e p l a c e  a n o t h e r .  S i n c e  T h o r n d i k e ' s  e a r l y  r e s e a r c h  on 

t r a n s f e r  more r e c e n t  r e s e a r c h  h a s  been conducted which s u g g e s t s  

a much more o p t i m i s t i c  view of  t h e  p o s s i b i l i t y  of  l a r g e  s c a l e  

t r a n s f e r  of  l e a r n i n g  t h r o u g h  f o r m a l  e d u c a t i o n .  A s  Jerome 

Bruner  d e s c r i b e s  i t :  

". . . V i r t u a l l y  a l l  of  t h e  e v i d e n c e  o f  t h e  l a s t  two 
decades  on t h e  n a t u r e  of  l e a r n i n g  and t r a n s f e r  h a s  
i n d i c a t e d ,  t h a t ,  w h i l e  t h e  o r i g i n a l  t h e o r y  of Mental 
D i s c i p l i n e  was p o o r l y  s t a t e d  i n  t e rms  of  t h e  t r a i n i n g  
o f  f a c u l t i e s ,  i t  i s  i n d e e d  a  f a c t  t h a t  



massive  g e n e r a l  t r a n s f e r  can b e  a c h i e v e d  b y  a p p r o p r i a t e  
l e a r n i n g ,  even t o  t h e  d e g r e e  t h a t  l e a r n i n g  p r o p e r l y  under  
optimum c o n d i t i o n s  l e a d s  one t o  ' l e a r n  how t o  l e a r n  , ' I  

( B r u n e r ,  1965,  p .  6 . )  

The c u r r e n t  e d u c a t i o n a l  p r o c e s s  p a r t i a l l y  r e f l e c t s  t h i s  r e -  

newed optimism abou t  t h e  p o s s i b i l i t y  of mass ive  g e n e r a l  t r a n s -  

f e r .  The c u r r i c u l u m ,  t o  a  c e r t a i n  d e g r e e ,  once a g a i n  s t r e s s e s  

t h e o r e t i c a l  s u b j e c t s .  T h i s  s h i f t  can b e  a t t r i b u t e d  t o  a  r e a l -  

i z a t i o n  t h a t  s i n c e  i t  i s  i m p o s s i b l e  t o  p r e d i c t  t h e  s p e c i f i c  

s k i l l s  an i n d i v i d u a l  w i l l  need  once h e  l e a v e s  s c h o o l ,  t h e  b e s t  

p r e p a r a t i o n  i s  t o  g i v e  him some c o n c e p t s  and o r g a n i z i n g  p r i n c i -  

p l e s ,  s o  t h a t  h e  can know what t h e  wor ld  i s  l i k e  and some 

t r a i n i n g  i n  s o l v i n g  problems on h i s  own. I n  e s s e n c e  t h i s  i s  

what Bruner  c a l l s  l e a r n i n g  t o  l e a r n .  

I n  o r d e r  t o  p r e s c r i b e  a  t e c h n i q u e  f o r  o p t i m i z i n g  t r a n s f e r  i t  

i s  n e c e s s a r y  t o  become f a m i l i a r  w i t h  t h e  r e s u l t s  o f  r e s e a r c h  

done t o  d a t e  on t r a n s f e r  of  l e a r n i n g .  I n  The T r a n s f e r  o f  

L e a r n i n g ,  Henry E l l i s  p r o v i d e s  a  c o n c i s e  r ev iew and i n t e r -  

p r e t a t i o n  o f  such  r e s e a r c h .  He summarizes h i s  a n l a y s i s  w i t h  

what h e  c a l l s ,  s e v e r a l  " e m p i r i c a l "  p r i n c i p l e s  o f  t r a n s f e r .  

These  p r i n c i p l e s  p r o v i d e  t h e  b a s i s  f o r  t h e  subsequen t  d i s c u s s -  

i o n  o f  t r a n s f e r  and t h e  way i n  which SC meets  o r  f a i l s  t o  meet 

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

"Empi r i ca l "  P r i n c i p l e s  of T r a n s f e r  

Unders tand ing  and T r a n s f e r  - T r a n s f e r  i s  g r e a t e r  i f  t h e  

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

a r e  a p p r o p r i a t e  i n  s o l v i n g  new problems.  

L e a r n i n g  t o  Learn - Cumulat ive p r a c t i c e  i n  l e a r n i n g  a  s e r i e s  



of r e l a t e d  t a s k s  o r  problems l e a d s  t o  i n c r e a s i n g  f a c i l i t y  

i n  l e a r n i n g  how t o  l e a r n .  
I 

I n s i g h t  - I n s i g h t ,  d e f i n e d  b e h a v i o r a l l y  as  t h c  r z p i d  s o l u t -  

i o n  of  problems,  a p p e a r s  t o  deve lop  a s  a  r e s u l t  of  ex- 

t e n s i v e  p r a c t i c e  i n  s o l v i n g  s i m i l a r  o r  r e l a t e d  c l a s s e s  of 

problems.  

Amount of P r a c t i c e  on t h e  O r i g i n a l  Task - The g r e a t e r  t h e  

amount of p r a c t i c e  on t h e  o r i g i n a l  t a s k ,  t h e  g r e a t e r  t h e  

l i k e l i h o o d  of p o s i t i v e  t r a n s f e r ;  n e g a t i v e  t r a n s f e r  i s  

l i k e l y  t o  o c c u r  f o l l o w i n g  on ly  l i m i t e d  p r a c t i c e  on t h e  

o r i g i n a l  t a s k .  

Task o r  S t i m u l u s  V a r i e t y  - I n  g e n e r a l ,  v a r i e t y  o f  t a s k s ,  o r  

of t h e i r  s t i m u l u s  components, d u r i n g  o r i g i n a l  l e a r n i n g  

i n c r e a s e s  t h e  amount of p o s i t i v e  t r a n s f e r  o b t a i n e d .  

Mediated T r a n s f e r  - T r a n s f e r  can o c c u r  a s  a  r e s u l t  of med- 

i a t i o n  due t o  t h e  ne twork of a s s o c i a t i v e  l i n k a g e s  between 

t a s k s .  

Over-All Task S i m i l a r i t y  - T r a n s f e r  of t r a i n i n g  i s  g r e a t e s t  

when t h e  t r a i n i n g  c o n d i t i o n s  a r e  h i g h l y  s i m i l a r  t o  t h o s e  

of t h e  u l t i m a t e  t e s t i n g  s i t u a t i o n .  

S t i m u l u s  S i m i l a r i t y  - When a  t a s k  r e q u i r e s  t h e  l e a r n e r  t o  

make t h e  same r e s p o n s e  t o  new b u t  s i m i l a r  s t i m u l i ,  p o s i t i v e  

t r a n s f e r  i n c r e a s e s  w i t h  i n c r e a s i n g  s t i m u l u s  s i m i l a r i t y .  

Response S i m i l a r i t y  - When a  t a s k  r e q u i r e s  t h e  l e a r n e r  t o  

make a  new o r  d i f f e r e n t  r e s p o n s e  t o  t h e  same s t i m u l i ,  

t r a n s f e r  t e n d s  t o  be n e g a t i v e  and i n c r e a s e s  a s  t h e  r e s -  

ponse becomes l e s s  s i m i l a r ,  ( E l l i s ,  1965,  pp .  71-72.)  

I n  o r d e r  t o  s u b j e c t  something as complex a s  t h e  phenomenon of 



t r a n s f e r  t o  e m p i r i c a l  examina t ion  i t  i s  n e c e s s a r y  t o  s e l e c t  one 

v e r y  l i m i t e d  a s p e c t  a t  a  t ime  f o r  s t u d y .  When one rev iews  t h e  

r e s e a r c h  l i t e r a t u r e  t h e  unfortunate i m p r e s s i o n  t h a t  t r a n s f e r  is 

a  c o l l e c t i o n  of  d i s c r e t e ,  l i n e a r ,  and  d i s c o n t i n u o u s  e v e n t s  i s  

i n e s c a p a b l e .  T h i s  makes i t  d i f f i c u l t  t o  form a  comprehensive 

menta l  image of what t r a n s f e r  i s  and how it  works. If  one 

a t t e m p t s  t o  a s semble  t h e  v a r i o u s  " e v e n t s , "  which have been t h e  

s u b j e c t  of r e s e a r c h ,  i n t o  a u n i f i e d  s t r u c t u r e  a  d i f f e r e n t  and 

much more meaningful  image of  t r a n s f e r  emerges.  The model 

d e s c r i b e d  below ( s e e  F i g u r e  8 )  i s  p rov ided  i n  o r d e r  t o  emphas- 

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

of  r e f e r e n c e  p o i n t s  s o  t h a t  e v e n t s  which have been s t u d i e d  i n  

i s o l a t i o n  f rom one a n o t h e r  can be  r e l a t e d  t o  t h e  e n t i r e  s t r u c t -  

u r e  of t r a n s f e r .  

P r i m a r i l y  t r a n s f e r  i s  a  p r o c e s s .  The s t a g e s  of t h e  model 

a r e  mere ly  p a r t s  of a  h e u r i s t i c  d e v i c e  which i s  meant t o  convey 

t h e  i d e a  t h a t  t h e  t r a n s f e r  p r o c e s s  i s  dynamic, c o n t i n u o u s ,  and 

i s  composed of e l ements  t h a t  a r e  i n t e r r e l a t e d  i n  a  n o n - l i n e a r  

f , a s h i o n .  Each and every  one o f  t h e s e  a r b i t r a r i l y  d e s i g n a t e d  

s t a g e s  can  i n t e r a c t  s i m u l t a n e o u s l y  j u s t  as e a s i l y  as t h e y  can 

o c c u r  i n d i v i d u a l l y .  F o r  example, a  p e r s o n  who i s  f a m i l i a r  

w i t h  l o c k i n g  a  door  by p l a c i n g  a  b a r  a c r o s s  i t  would have 

l i t t l e  d i f f i c u l t y  w i t h  a  b o l t  l o c k  t h e  f i r s t  t i m e  he  encount-  

e r e d  one.  I n  t h i s  i n s t a n c e  a l l  of t h e  s t a g e s ,  of t h e  model,  

a r e  employed s i m u l t a n e o u s l y  and t h e  s o l u t i o n  of t h e  n o v e l  s i t -  

u a t i o n  a p p e a r s  a l m o s t  i n s t a n t a n e o u s l y  w i t h  l i t t l e  e f f o r t .  How- 

e v e r ,  i t  i s  obv ious  t h a t  more complex s i t u a t i o n s  r e q u i r e  more 

t ime  and g r e a t e r  e f f o r t  and any one of t h e  s t a g e s  may be  t h e  



F i g u r e  8. The T r a n s f e r  P r o c e s s  

APPLICATION 

mode of  o p e r a t i o n  engaged i n  a p a r t  f rom t h e  o t h e r s .  F o r  i n -  

s t a n c e ,  when Watson and C r i c k  f i n a l l y  developed t h e i r  doub le  

h e l i x  model of DNA i t  r e p r e s e n t e d  t h e  c u l m i n a t i o n  of y e a r s  of 

h a r d  work. P r o d i g i o u s  amounts of i n f o r m a t i o n  had t o  be  acq- 

u i r e d ,  t h i s  m a t e r i a l  a l s o  had t o  be  s t o r e d  i n  memory, and a  

g r e a t  d e a l  of  t ime  had t o  be  s p e n t  a n a l y z i n g  t h e  problem t o  be  

s o l v e d .  While a l l  s t a g e s  of t h e  t r a n s f e r  p r o c e s s  may have been 

u n c o n s c i o u s l y  i n t e r a c t i n g  i n  t h e  minds of Watson and C r i c k ,  

l o n g  p e r i o d s  of t ime  may have  been s p e n t  c o n s c i o u s l y  i n  on ly  

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

l e a r n i n g  t o  a  n o v e l  s i t u a t i o n  t o o k  y e a r s  i n s t e a d  o f  t h e  v i r t u a -  

l l y  i n s t a n t a n e o u s  s o l u t i o n  of t h e  b o l t  l o c k  problem i n  t h e  

p r e c e d i n g  example. 

The s t a g e s  of  t h e  model of t r a n s f e r  a r e  b r i e f l y  d e s c r i b e d  

as: 

ACQUISITION 

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

STORAGE 

C o n d i t i o n s  t h a t  a f f e c t  memory and r e t e n t i o n  of a c q u i r e d  

l e a r n i n g ,  c o n d i t i o n s  a f f e c t i n g  r e t r i e v a l  of i n f o r m a t i o n .  



APPLICATION 

The p r o c e s s  o f  a n a l y z i n g  t h e  new s i t u a t i o n  and r e l a t i n g  i t  

t o  p r e v i o u s  l e a r n i n g  - i . e . ,  p rob lem s o l v i n g .  

INTEGRATION 

The t r e a t m e n t  o f  t h e  new s i t u a t i o n  i t s e l f  as a l e a r n i n g  

s i t u a t i o n ,  t h e  c o d i n g  and  d i s s e m i n a t i o n  o f  t h e  new m a t e r i a l  t o  

a p p r o p r i a t e  s t o r a g e  a r e a s .  

The f i r s t  e m p i r i c a l  p r i n c i p l e  i n  ~ l 1 i . s '  summary s t r e s s e s  t h e  

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

p r i n c i p l e s  a p p r o p r i a t e  t o  s o l v i n g  new problems.  Does a n  SC 

S tudy  Uni t  f a c i l i t a t e  t h e  l e a r n e r ' s  u n d e r s t a n d i n g  o f  such  r u l e s  

and p r i n c i p l e s ?  The i n i t i a l  s t e p  i n  t h e  p r e p a r a t i o n  o f  a 

S tudy  Uni t  i s  a t a s k  a n a l y s i s  by t h e  a u t h o r ,  i n  which he  s p e c -  

i f i e s  what i t  i s  h e  w i s h e s  t h e  l e a r n e r  t o  know when he  ( t h e  

l e a r n e r )  h a s  comple ted  t h e  u n i t .  The a u t h o r  draws a concep t  

map t h a t  i d e n t i f i e s  t h e  c o n c e p t s ,  r u l e s ,  and p r i n c i p l e s  upon 

which t h e  s u b j e c t  m a t t e r  i s  b a s e d  as he  s e e s  them. The a u t h o r ' s  

j o b  i s  now t o  p r e s e n t  t h i s  m a t e r i a l  i n  a manner t h a t  i s  most 

e f f e c t i v e  i n  e n a b l i n g  t h e  l e a r n e r  t o  comprehend i t .  The f o r m a t  

o f  a S tudy  U n i t  i s  c o n s i s t e n t  w i t h  t h e  programmat ic  o r g a n i z a t i o n -  

a l  g u i d e l i n e s  deve loped  by David Ausubel  i n  h i s  r e s e a r c h  on seq -  

u e n t i a l  t r a n s f e r .  The t e c h n i q u e  a d v o c a t e d  by Ausubel  i s  t h e  

u t i l i z a t i o n  of  "advance o r g a n i z e r s , "  s o  c a l l e d  b e c a u s e  t h e y  a r e  

p r e s e n t e d  t o  t h e  l e a r n e r  i n  advance  of  t h e  l e a r n i n g  m a t e r i a l  

i t s e l f .  The o r g a n i z e r s  a r e  p r e s e n t e d  a t  a h i g h e r  l e v e l  of 

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

e r  w i t h  what Ausubel  c a l l s  " a n c h o r i n g "  i d e a s  o r  i n  o t h e r  words 

a n  i n t e l l e c t u a l  framework upon which t o  o r g a n i z e  t h e  s u b j e c t  



m a t t e r  of t h e  m a t e r i a l  b e i n g  s t u d i e d .  

The a d v a n t a ~ e s  of  o r g a n i z e r s ,  t o  t h e  l e a r n e r ,  i s  t h a t  t h e y  

p r o v i d e  what  Ausubel  t e r m s  a  sdbsumer  which 1) g i v e s  t h e  l e a r n -  

e r  a g e n e r a l  o v e r v i e w  of  m a t e r i a l  t o  b e  e n c o u n t e r e d  l a t e r ,  a n d  

2 )  p r o v i d e s  o r g a n i z i n g  e l e m e n t s  t h a t  a r e  r e l a t e d  t o  t h e  p a r t -  

i c u l a r  c o n t e n t  of t h e  m a t e r i a l  which  i s  t o  b e  e n c o u n t e r e d  l a t e r .  

I n  one o f  h i s  e a r l y  s t u d i e s  Ausubel  u sed  a s p e c i a l l y  p r e p a r e d  

p a s s a g e  on t h e  m e t a i i u r a g i c a i  p r o p e r t i e s  o f  p l a i n  ca rbon  s t e e l .  

He u s e d  two g r o u p s  i n  h i s  e x e r i m e n t .  The e x p e r i m e n t a l  g roup  

was g i v e n  t h e  b e n e f i t  o f  advance  o r g a n i z e r s  i n  t h e  fo rm o f  a 

w r i t t e n  p a s s a g e  which t h e y  r e a d  p r i o r  t o  r e a d i n g  t h e  p a s s a g e  on 

c a r b o n  s t e e l , ( t h e  s u b j e c t  o f  t h e  l e s s o n . )  Some o f  t h e  m a j o r  

p r i n c i p l e s  ( o r g a n i z e r s )  t a u g h t  p r i o r  t o  r e a d i n g  t h e  p a s s a g e  on 

c a r b o n  s t e e l  were t h e  ma jo r  s i m i l a r i t i e s  and  d i f f e r e n c e s  b e t -  

ween m e t a l s  a n d  a l l o y s ;  t h e i r  r e s p e c t i v e  a d v a n t a g e s  a n d  l i m i t -  

a t i o n s ;  a n d  t h e  r e a s o n s  f o r  making a n d  u s i n g  a l l o y s .  The 

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

h i s t o r i c a l  m a t e r i a l  which l a c k e d  t h e s e  advance  o r g a n i z e r s .  

Ausubel  f o u n d  t h a t  t h e  advance  o r g a n i z e r s  s i g n i f i c a n t l y  irnprov- 

e d  t h e  e x p e r i m e n t a l  g r o u p s '  r e t e n t i o n  o f  t h e  m a t e r i a l  on ca rbon  

s t e e l .  He c o n c l u d e d  t h a t  a  l e a r n e r  c a n n o t  a c q u i r e  and  r e t a i n  

h i g h e r - o r d e r  p r i n c i p l e s  u n l e s s  h e  h a s  a l r e a d y  l e a r n e d  t h e  com- 

ponen t  p r i n c i p l e s .  He f u r t h e r  c o n c l u d e d  t h a t  advance  o rgan -  

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

s i n c e  a b s t r a c t  m a t e r i a l s  c o n t a i n  t h e i r  own b u i l t - i n  o r g a n i z e r s .  

Thus m a t e r i a l  which  c o n t a i n s  a  s u b s t a n t i a l  body o f  d i f f e r e n t i a t -  

ed  o r  f a c t u a l  c o n t e n t  o f f e r s  t h e  b e s t  s c o p e  f o r  t h e  i d e a t i o n a l  

s c a f f o l d i n g  p r o v i d e d  by advance  o r g a n i z e r s .  



L 

I n  a Study Uni t  t h e  I n t m t i o n  s e c t i o n  i s  t h e  p l a c e  where 

advance  o r g a n i z e r s  a r e  p r e s e n t e d  t o  t h e  l e a r n e r .  Here ,  a t  a  

h i g h e r  l e v e l .  of a b s t r a c t i o n  and g e n e r a l i z z t i o n  t h e  s i g n i f i -  

c a n t  c o n c e p t s ,  r u l e s ,  and p r i n c i p l e s  a r e  i n t r o d u c e d  and r e l a t -  

ed  t o  t h e  m a t e r i a l  which i s  t o  be  d e a l t  w i t h  i n  t h e  Study U n i t .  

I n  A u s u b e l t s  carbon s t e e l  example t h e  advance o r g a n i z e r s  would 

have  been p r e s e n t e d  i n  t h e  I n t e n t j o n  s e c t i o n  had Ausubel used  

t h e  Study Uni t  f o r m a t .  

Because l e a r n e r s  a r e  b e i n g  exposed t o  a n  e n t i r e l y  new f i e l d  

of  knowledge, o r  t o  an u n f a m i l i a r  b r a n c h  of  a f a m i l i a r  body o f  

knowledge t h e  component s e c t i o n s  of a  Study Uni t  a r e  o r g a n i z e d  

s o  a s  t o  be  c o n s i s t e n t  w i t h  t h e  p r i n c i p l e  of  P r o g r e s s i v e  

D i f f e r e n t i a t i o n .  T h i s  means t h a t  t h e  l e a r n e r  who i s  working 

h i s  way th rough  a  Study Uni t  i s  b e i n g  exposed t o  t h e  m a t e r i a l  

i n  a manner t h a t  c o r r e s p o n d s  t o  t h e  way i n  which i t  h a s  been 

s u g g e s t e d  t h a t  knowledge i s  o r g a n i z e d  and s t o r e d  i n  t h e  human 

c o g n i t i v e  sys tem.  Such an  approach makes two a s s u m p t i o n s ,  

1) i t  i s  e a s i e r  f o r  t h e  human mind t o  comprehend from t h e  

g e n e r a l  t o  t h e  p a r t i c u l a r  i n s t e a d  of t h e  r e v e r s e ,  and 2 )  t h a t  

t h e  human mind s t o r e s  knowledge i n  h i e r a r c h i e s  w i t h  t h e  mcst 

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

d i f f e r e n t i a t e d  p r o p o s i t i o n s ,  c o n c e p t s ,  and f a c t u a l  d a t a .  

I n  t e r m s  of  t h e  c o n s t r u c t i o n  o f  a  Study Uni t  t h e  I n t e n t i o n  

s e c t i o n  i s  e n c o u n t e r e d  f i r s t  f o r  i t  r e p r e s e n t s  t h e  m a t e r i a l  a t  

t h e  h i g h e s t  l e v e l  of a b s t r a c t i o n  and g e n e r a l i z a t i o n .  Next ,  

t h e  F r e s e n t a t i o n  s e c t i o n  c o n t a i n s  more d i f f e r e n t i a t e d  i d e a s  

and f a c t u a l  d a t a  a t  a  lower  l e v e l  o f  a b s t r a c t i o n ,  s u c h  a s  t h e  

m a t e r i a l  on carbon s t e e l  i n  A u s u b e l ' s  e x p e r i m e n t .  F i n a l l y ,  

98 .  



t h e  Response Matr ix  c o n t a i n s  t h e  i n d i v i d u a l  component p a r t s  of 

t h e  o v e r - a l l  s t r u c t u r e  of t h e  m a t e r i a l  b e i n g  s t u d i e d .  The 
I 

I n v e s t i g a t i o n  s e c t i o n  r e q u i r e s  t h a t  t h e  l e a r n e r  u t i l i z e  t h e  

m a t r i x  e l e m e n t s  t o  b u i l d  h i s  own h i e r a r c h y  of knowledge concern-  

i n g  t h e  s u b j e c t  m a t t e r .  

T h e r e f o r e ,  i n  summary, a  Study Uni t  f a c i l i t a t e s  a l e a r n e r ' s  

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

ways: 1) t a s k  a n a l y s i s  of t h e  s u b j e c t  m a t t e r ,  2 )  advance 

o r g a n i z e r s ,  and 3 )  a  format  whose c o n s t r u c t i o n  i s  c o n s i s t e n t  

w i t h  t h e  p r i n c i p l e  of P r o g r e s s i v e  D i f f e r e n t i a t i o n .  

Another  p r i n c i p l e  o f  t r a n s f e r  i s  " l e a r n i n g  t o  l e a r n , "  by 

which i s  meant cumula t ive  p r a c t i c e  i n  l e a r n i n g  a s e r i e s  of r e -  

l a t e d  t a s k s .  The e x p e r i m e n t a l  b a s i s  f o r  t h i s  p r i n c i p l e  i s  

Har low's  work on l e a r n i n g  s e t s .  I n  h i s  exper iments  Harlow 

found  t h a t  t h e  s u b j e c t s  (monkeys) p r o g r e s s i v e l y  improved t h e i r  . 

a b i l i t y  t o  l e a r n  o b j e c t - q u a l i t y  d i s c r i m i n a t i o n  problems.  The 

i m p o r t a n t  f a c t  h e r e  i s  t h a t  t h e  monkeys were exposed t o  m u l t i -  

p l e ,  though comparable,  l e a r n i n g  problems.  Although a  p a r t -  

i c u l a r  t y p e  of problem was f r e q u e n t l y  e n c o u n t e r e d  t h e  s t i m u l i  

were a lways  d i f f e r e n t .  T h e r e f o r e ,  i n  o r d e r  t o  o b t a i n  a  reward 

t h e  monkeys cou ld  n o t  r e l y  on s t i m u l u s  r e c o g n i t i o n  b u t  had t o  

l e a r n  t o  i d e n t i f y  t h e  t y p e  of  problem t h e y  were t o  s o l v e .  

Harlow c la imed t h i s  t y p e  o f  l e a r n i n g  was l e a r n i n g  how t o  l e a r n  

e f f i c i e n t l y  and t h a t  i t  was a  p r o c e s s  t h a t  e n a b l e d  t h e  monkeys 

t o  s o l v e  problems by seeming i n s i g h t  and h y p o t h e s i s  r a t h e r  t h a n  

by t r i a l  and e r r o r .  To d e s c r i b e  t h i s  t y p e  of  b e h a v i o r  Harlow 

c o i n e d  t h e  t e r m  " l e a r n i n g  s e t , "  and emphasized t h a t  t h i s  s o r t  

of l e a r n i n g  was a  h i g h l y  predictable ,  order ly  process .  However, 



of what r e l e v a n c e  i s  t h i s  i n f o r m a t i o n  t o  a  d i s c u s s i o n  of  t h e  

way i n  which SC might  a i d l a  l e a r n e r  t o  l e a r n ?  

Many y e a r s  ago Dewey s t r e s s e d  t h e  ernpiiness o f  " v e r b a l  

knowledge,"  t h e  a l l  t o o  human tendency t o  d i s m i s s  a n  i d e a  by 

naming i t .  "What i s  i t ' s  name?" becomes a  s u b s t i t u t e  f o r  

"How does  i t  work?" S C  makes a  s i m i l a r  o b s e r v a t i o n  o f  human 

n a t u r e  i n  i t ' s  s o  c a l l e d  "Law" of Mental Declens ion - namely 

t h a t  t h e  human mind i s  l a z y .  While l a b e l l i n g  i s  o b v i o u s l y  

i n d i s p e n s i b l e  i n  r e d u c i n g  a  complex wor ld  t o  manageable s i z e ,  

such a  t endency  i s  dangerous  when one i s  t r y i n g  t o  u n d e r s t a n d  

a complex s i t u a t i o n .  To u s e  A u s u b e l t s  example of carbon s t e e l  

once a g a i n ,  i f  someone wished t o  d i s m i s s  i t  from a  d i s c u s s i o n  

a comment s u c h  a s  "Oh, a l l  you mean i s  t h a t  it i s  a n  a l l o y M  

might commonly be  o v e r h e a r d .  The c o r r e c t  usage  of t h e  l a b e l  

i s  c l e a r l y  meant t o  imply a  f u l l  u n d e r s t a n d i n g  o f  t h e  s u b j e c t .  

SC i s  d e s i g n e d  t o  overcome t h e  n a t u r a l  tendency of t h e  mind t o  

b e  . l a z y  by r e q u i r i n g  i n t e r a c t i o n  on a  l e v e l  much d e e p e r  t h a n  

l a b e l  i d e n t i f i c a t i o n .  

It i s  n e c e s s a r y  t o  examine i n  g r e a t e r  d e t a i l  t h e  manner i n  

which SC manages t h i s  d e e p e r  form of  i n t e r a c t i o n .  F i r s t ,  a  

S tudy Uni t  can be  l i k e n e d  t o  Har low's  e x p e r i m e n t a l  d e s i g n  i n  

t h a t  i t  exposes  t h e  l e a r n e r  t o  m u l t i p l e ,  though comparable,  

l e a r n i n g  problems.  F o r  i n s t a n c e  i n  t h e  Study Uni t  "Henry V I I  

and Economics" t h e  o v e r a l l  t a s k  i s  t o :  

11 . . . c o n s i d e r  how f a r  Henry ' s  s u c c e s s  was due t o  h i s  p a r t -  

i c u l a r  g e n i u s  as a  b u s i n e s s  man, how h e  accumlated  s o  much 

money d u r i n g  h i s  r e i g n  and how he manipu la ted  and s p e n t  i t  

a s  a means t o  a c h i e v i n g  h i s  ambi t ion:"  



T h i s  t a s k  i s  s e t  i n  t h e  I n t e n t i o n  s e c t i o n  and i s  fo l lowed  b y  

m a t e r i a l  i n  t h e  P r e s e n t a t i o n  s e c t i o n  t h a t  w i l l  be  t h e  h i s t o r i -  

c a l  and f a c t u a l  m a t e r i z l  w i t h  which t h e  l e a r n e r  w i l l  work  i n  

o r d e r  t o  s o l v e  t h e  t a s k .  Next ,  t h e  l e a r n e r  i s  c h a l l e n g e d  by a  

s e r i e s  of problems he must answer .  

Problem 2 :  

"One of Henry ' s  most u s e f u l  g i f t s  was a d a p t a b i l i t y  t o  c i r -  

cumstances  and h i s  c a p a c i t y  t o  e x p l o i t  them t o  h i s  own 

a d v a n t a g e .  T h i s  i s  s e e n  i n  t h e  s h e e r  oppor tunism by which 

he  grabbed t h e  t h r o n e ,  and i n  t h e  ways he e x p l o i t e d  t h e  

c o n d i t i o n s  and p o l i t i c a l  o r g a n i z a t i o n  which e x i s t e d  i n  t h e  

countpy once he was on t h e  t h r o n e .  What s t a t e m e n t s  i n  t h e  

Response Mat r ix  do you f e e l  d e s c r i b e  c o n d i t i o n s  o r  s i t u a t -  

i o n s  which he  was a b l e  t o  e x p l o i t  when he f i r s t  came t o  

power?" 

Problem 3: 

"Henry seems by n a t u r e  t o  have  been a v a r i c i o u s  and d i s p l a y s  

t h e  c h a r a c t e r i s t i c s  and a t t i t u d e s  of t h e  i d e a l  tycoon .  The 

oppor tunism which b rough t  Henry t o  t h e  t h r o n e  by means of a  

gamble t h a t  cou ld  have  proved f a t a l  we s e e  i n  a c t i o n  a t  

o t h e r  t i m e s  d u r i n g  h i s  c a r e e r  a s  k i n g .  A l l i e d  t o  h i s  

oppor tunism,  a s  c a u s e s  o r  r e s u l t s ,  of  i t ,  a r e  h i s  meaness,  

h i s  g r e e d ,  h i s  l u s t  f o r  power, h i s  tendency towards "Depot- 

i s m , '  h i s  r u t h l e s s n e s s  i n  b u i l d i n g  up h i s  w e a l t h ,  h i s  cunn- 

i n g  i n  a v o i d i n g  c e n t r e s  of  o p p o s i t i o n ,  e t c .  From t h e  Res- 

ponse  M a t r i x  compose a  group of  s t a t e m e n t s  which you f e e l  

b e s t  i l l u s t r a t e s  t h i s  s i d e  of H e n r y ' s  oppor tunism i n  a c t i o n .  11 

I n  o r d e r  t o  answer  t h e s e  problems t h e  l e a r n e r  must compose 



a n  answer  u s i n g  t h e  e l e m e n t s  o f  t h e  Response  M a t r i x .  When one 

i s  f o r c e d  i n t o  t h i s  mode of Response  i t  i s  d i f f i c u l t  t o  compose 
I 

a  m e a n i n ~ f u l  and c o h e r ~ n t  s n s w e r  by maktnrr, o n l y  a l ~ b ~ l l i n , ~  

r e s p o n s e  s u c h  as "Henry was s u c c e s s f u l  b e c a u s e  h e  was a  shrewd 

b u s i n e s s m a n . "  The l e a r n e r  must become a c t i v e l y  engaged  w i t h  

t h e  m a t e r i a l  i n  o r d e r  t o  compose h i s  r e s p o n s e .  T h i s  i s  a  p r o -  

c e s s  i n v o l v i n g  d i s c r i m i n a t i o n ,  e v a l u a t i o n ,  c r i t i c a l  j udgemen t ,  

a n d  t h e  m e n t a l  e f f o r t  needed  t o  o r g a n i z e  an answer .  T h i s  i s  

t h e  same p r o c e s s  t h a t  Harl-ow d e s c r i b e s  a s  c h a r a c t e r i z i n c  t h e  

p r o c e s s  l e a d i n g  t o  t h e  f o r m a t i o n  of l e a r n i n g  s e t s ,  o r  i n  o t h e r  

words l e a r n i n g  how t o  l e a r n .  

I n t e r a c t i o n  w i t h  a S t u d y  Un i t  a l s o  embodies  s e v e r a l  o f  t h e  

o t h e r  p r i n c i p l e s  men t ioned  i n  E l l i s 1  summary. From t h e  Res- 

ponse  M a t r i x  o f  t h e  Henry V I I  u n i t  i t  can  b e  s e e n  t h a t  some 

e l e m e n t s  a re  common t o  more t h a n  one  p rob lem.  S i n c e  some o f  

t h e  e l e m e n t s  o f  t h e  m a t r i x  a r e  r e l e v a n t  t o  more t h a n  one  

p rob lem t h e y  may b e  s e e n  a s  e l e m e n t s  o f  r e l a t e d  p r o b l e m s .  Due 

t o  t h i s  i n t e r e l a t e d n e s s  t h e  e l e m e n t s  o f  t h e  m a t r i x  may b e  s a i d  

t o  p e r f o r m  a m e d i a t i v e  f u n c t i o n .  I n  f a c t  t h e  e n t i r e  m a t r i x  

may b e  v iewed as a f i e l d  o f  m e d i a t i n g  e l e m e n t s .  T h i s  a s p e c t  

o f  t h e  Response  M a t r i x  makes i t  c o n s i s t e n t  w i t h  t h e  p r i n c i p l e  

o f  m e d i a t e d  t r a n s f e r  which  s t a t e s  t h a t  t r a n s f e r  can o c c u r  as a 

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

be tween  t a s k s .  

A n o t h e r  o f  E l l i s 1  p r i n c i p l e s  i n d i c a t e s  t h a t  t r a n s f e r  i s  

encouraged  by a v a r i e t y  o f  t a s k s ,  o r  t h e i r  s t i m u l u s  components ,  

d u r i n g  o r i g i n a l  l e a r n i n g .  I f  t h e  t a s k ,  as d e f i n e d  i n  t h e  

I n t e n t i o n  s e c t i o n ,  i s  t a k e n  t o  b e  t h e  o v e r - a l l  t a s k  and  e a c h  



F i g u r e  9 .  Response  M a t r i x  From Henry V I I  and Economics 

He a l l o w e d  
h i s  s e r v a n t s  
t o  u s e  
e x t o r t  i n a t e  
methods i n  
h i s  name. 1. 
He circurn- 
v e n t e d  t h e  
Exchequer  
which was 
a s t r o n g h o l d  
o f  b a r o n i a l  
i n f l u e n c e .  5.  
He i n c r e a s -  
ed  t h e  r e v -  
e n u e s  f rom 
t h e  Royal  
C o u r t s .  

9 
He checked  
n e a r l y  
e v e r y  i t e m  
i n  h i s  
a c c o u n t  
book. 

1 3 .  
H e  s c r u p -  
u l o u s l y  
p a i d  back  h i s  
e a r l y  d e b t s .  

RESPONSE MATRIX 

He e x t e n d e d  
t h e  u s e  of 
J u s t i c e s  of 
t h e  P e a c e .  

2 .  
He c o n t i n -  
u a l l y  
i n v e s t e d  I n  
l a n d .  

6. 
He c a l l e d  
P a r l i a m e n t  
as r a r e l y  
as p o s s i b l e .  

1 0 .  
He b l a c k -  
m a i l e d  t h e  
King o f  
F r a n c e  t o  
buy him o f f  
i n  1492 .  

1 4 .  
He k e p t  o u t  
o f  European  
w a r s  a s  f a r  
a s  p o s s i b l e .  

H e  t w i c e  
r e v i s e d  t h e  
Book of 
Rates. 

3. 
He c l a i m e d  
a n d  c o l l e c t -  
e d  all h i s  
r i g h t s  as 
' F u e d a l  
O v e r l o r d .  

7.  
H e  f o s t e r e d  
t r a d e ;  Eng- 
l a n d  b e i n g  
a n  i s l a n d ,  
London a 
P o r t ,  a n d  
w a t e r  t h e  
e a s i e s t  
means o f  
communicat-  
i o n .  11. . 
He m e t i c -  
u l o u s l y  
l e v i e d  t h e  
Tunnage and  
Poundage 
d u e  t o  t h e  
 kin^. 15 .  
He f'ounded 
t h e  Chamber 
t o  h a n d l e  
h i s  f i n a n c -  
i a l  b u s i n -  
e s s  more 
e f f i c i e n t -  
l y .  1 9 .  

He t r i e d  t o  
f o r c e  a t r a d e  
t r e a t y  on t h e  
Archduke o f  
Burgundy. 

4 .  
Re n e g o t i a t e d  
t h e  ' I n t e r c u r s u s  
Magnu.s1 i n  1496 .  

8. 
tie k e p t  
e c c l e s i a s t i c a l  
s e e s  ' v a c a n t '  
f o r  as l o n g  as 
p o s s i b l e .  

He was will in^: 
t o  s e l l  
w a r d s h i p s  a n d  
even  e c c l e s i a s t -  
i c a l  o f f i c e .  

1 6 .  
He ' f a r m e d  o u t  ' 
r o y a l  l a n d s  t o  
e n s u r e  a s t e a d y  
i n  come. 

p rob lem i n  t h e  I n v e s t i g a t i o n  s e c t i o n  t a k e n  t o  b e  a s t i m u l u s  

component of t h e  o v e r - a l l  t a s k ,  a n  SC u n i t  i s  once  a g a i n  found  

t o  b e  c o n s i s t e n t  w i t h  a  p r i n c i p l e  o f  t r a n s f e r .  Each o f  t h e  

p rob lems  t a k e s  t h e  l e a r n e r  t h r o u g h  t h e  m a t e r i a l s  b u t  i n  e a c h  

c a s e  f r o m  a  d i f f e r e n t  p e r s p e c t i v e .  The l e a r n e r  i s  t h u s  ex-  

p o s e d  t o  t h e  m a t e r i a l  i n  a v a r i e t y  o f  w a y s .  T h i s  l e a d s  u s  t o  
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y e t  a n o t h e r  p r i n c i p l e  of t r a n s f e r  embodied i n  t h e  f o r m a t  of a  

Study U n i t .  , 

T h i s  p r i n c i p l e  s t r e s s e s  t h e  i d e a  t h a t  t h e  g r e a t e r  t h e  amount 

of  p r a c t i c e  on t h e  o r i g i n a l  t a s k  t h e  g r e a t e r  t h e  l i k l i h o o d  of  

p o s i t i v e  t r a n s f e r .  The e n t i r e  c y c l i c a l  p r o c e s s  by which a 

l e a r n e r  works h i s  way th rough  a  Study Uni t  g i v e s  t h e  l e a r n e r  

c o n s i d e r a b l e  p r a c t i c e  w i t h  t h e  o r i g i n a l  t a s k .  The t r a n s f e r a b l e  

c o n t e n t  of t h i s  e x p e r i e n c e  i s  twofo ld :  1) an u n d e r s t a n d i n g  of  

t h e  t o p i c  and t h e  f a c t u a l  m a t e r i a l  c o n t a i n e d  w i t h i n  i t ,  and 2 )  

h a v i n g  l e a r n e d  t o  l e a r n  o r  i n  o t h e r  t e rms  t h e  s k i l l  o f  i n q u i r y .  

The q u e s t i o n  of  "how much p r a c t i c e  i s  enough" needs  t o  r e s e a r c h -  

ed t h o r o u g h l y  b u t  some i n f o r m a l  o b s e r v a t i o n ,  ( R o r t o f t ,  1970)  

s u g g e s t s  t h a t  p e o p l e  who have  used  SC o v e r  a  p e r i o d  of  y e a r s  

have found t h e i r  problem s o l v i n g  a b i l i t y  i n c r e a s e d ,  which i m p l i e s  

a t r a n s f e r  of what h a s  been termed i n  t h i s  d i s c u s s i o n  l e a r n i n g  t o  

l e a r n .  

Among o t h e r  r e s u l t s  o f  H a r 3 0 w 1 s  work on l e a r n i n g  s e t s  was t h e  

f a c t  t h a t  t h e  shape  of  t h e  s u b j e c t s 1  l e a r n i n g  c u r v e s  approached 

l i n e a r i t y .  Curves of  s i m i l a r  form have been d e s c r i b e d  as i n -  

d i c a t o r s  of  " i n s i g h t f u l  l e a r n i n g .  " I n s i g h t ,  d e f i n e d  b e h a v i o r a l l y  

a s  t h e  r a p i d  s o l u t i o n  of problems seems p o s i t i v e l y  a f f e c t e d  by 

e x t e n s i v e  p r a c t i c e  i n  s o l v i n g  r e l a t e d  c l a s s e s  o f  problems.  A s  

i s  c l e a r  f rom t h e  d i s c u s s i o n  o f  SC and I n s i g h t  i n  C h a p t e r  4 of 

t h i s  s t u d y ,  I n s i g h t  i s  d e f i n e d  i n  SC t e r m s  a s  someth ing  t h a t  

canno t  be  d i r e c t l y  t r a i n e d .  From t h e  p r e c e d i n g  d i s c u s s i o n  i n  

t h i s  s e c t i o n  i t  s h o u l d  a l s o  be  e q u a l l y  c l e a r  t h a t  a  S tudy U n i t  

u t i l i z e s  s o l u t i o n  o f  r e l a t e d  problems a s  i t s  f o r m a t .  I n  l i g h t  

o f  t h e  r e s e a r c h  summarized by E l l i s ,  i n  p a r t i c u l a r  Har low ' s  
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work on " i n s i g h t , "  i t  a p p e a r s  t h a t  i t  may be  p o s s i b l e  t o  t r a i n  

I n s i g h t ,  a l b e i t  i n d i r e c t l y . $  However, i t  i s  i m p o r t a n t  t o  keep 

i n  mind t h a t  Benne t t  was r e f e r r i n g  t o  " c r e a t i v e  e v e n t s "  and n o t  

" i n s i g h t "  when he  cbse rved  t h a t  t h e r e  was no e v i d e n c e  t o  s u g g e s t  

t h a t  " c r e a t i v i t y "  was t r a i n a b l e .  The two t e r m s  have been p r e -  

s e n t e d  c o n t i g u o u s l y  i n  t h i s  s t u d y  because  t h e y  s h a r e  some d e f i n -  

i n g  c h a r a c t e r i s t i c s .  But ,  i n  r e l a t i o n  t o  ~ a r l o w ' s  o b s e r v a t i o n s ,  

t h e  fo rmat  o f  a Study Uni t  and i t s  emphasis  on c o n t i n u o u s  p r a c -  

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

i n  my view t o  be  e n t i r e l y  c o n s i s t e n t  w i t h  t h i s  p r i n c i p l e  o f  

t r a n s f e r .  R e g a r d l e s s  of  whe the r  o r  n o t  a  consensus  e x i s t s  on 

whe the r  o r  n o t  t h e  t e rms  " c r e a t i v e  e v e n t s "  and " i n s i g h t "  mean 

t h e  same t h i n g ,  i t  i s  r e a s o n a b l e  t o  conc lude  t h a t  i f  Har low ' s  I 

o b s e r v a t i o n s  a r e  c o r r e c t  t h e n  t h e  c o n s t r u c t i o n  o f  a  Study U n i t  

does  p r o v i d e  an environment  i n  which t h e  i n c i d e n c e  of i n s i g h t -  

f u l  s o l u t i o n s  t o  problems may b e  i n c r e a s e d .  

Another  o f  E l l i s '  p r i n c i p l e s  m a i n t a i n s  t h a t  t h e  u l t i m a t e  

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

t h e  o r i g i n a l  l e a r n i n g  s i t u a t i o n .  T h i s  means, on t h e  academic 

l e v e l ,  t h a t  i f  l e a r n e r s  s t u d y  u s i n g  t h e  SC fo rmat  t h e y  s h o u l d  

be  t e s t e d  u s i n g  t h e  same f o r m a t .  A t  a n o t h e r ,  and p e r h a p s  more 

s i g n i f i c a n t  l e v e l ,  SC may b e  of g r e a t  r e l e v a n c e  t o  l e a r n e r s .  

I n  t h e  e a r l i e r  p a r t  of t h i s  s e c t i o n  t h e  a t t e m p t s  of  t h e  pro-  

p o n e n t s  of  t h e  s o c i a l  u t i l i t y  movement t o  a n a l y z e  t h e  n e c e s s a r y  

l i f e  s k i l l s  of young p e o p l e  was d e s c r i b e d .  Because of t h e  t y p e  

of problem s c l v i n g  s k i l l  r e q u i r e d  by an  SC Study U n i t ,  i t  i s  

p o s s i b l e  t h a t  t h e  most n e a r l y  i d e n t i c a l  t e s t i n g  s i t u a t i o n  i s  

l i f e  o u t s i d e  t h e  s c h o o l  sys tem.  Few problems i n  l i f e  can b e  



s o l v e d  b y  s i m p l e  one  answer ,  l i n e a r  s o l u t i o n s .  Most p rob lems  

i n  l i f e  a r e  complex,  n o n - l i n e a r ,  a n d  h a v e  a l t e r n a t i v e  s o l u t i o n s  

e a c h  of which has  d i f f e r e n t  consequences  f o r  t.he d e c i s i o n  maker .  

To e f f e c t i v e l y  cope  w i t h  l i f e  an i n d i v i d u a l  must have  d e v e l o p e d  

a f a i t h  i n  h i s  own judgement ,  h i s  own f a c u l t y  o f  c r i t i c a l  a n a l -  

y s i s ,  h i s  own s e n s e  of  d i s c r i m i n a t i o n ,  and  h a v e  had  p r a c t i c e  i n  

s o l v i n g  complex s i t u a t i o n s .  A l l  of t h e s e  a b i l i t i e s  a r e  r e q u i r e d  

f o r  s u c c e s s f u l  i n t e r a c t i o n  w i t h  a S t u d y  U n i t  and  f o r  t h i s  r e a s o n  

p e r h a p s  i t  i s  t h i s  s k i l l  which w i l l  p r o v e  most r e l e v a n t  and  

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

The r e m a i n i n g  two p r i n c i p l e s ,  S t i m u l u s  S i m i l a r i t y  a n d  Response  

S i m i l a r i t y ,  a re  p r o v i d e d  f o r  i n  t h e  SC t e c h n i q u e  i n  s u c h  a  manner 

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

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

t h e  same - namely t h a t  of composing a n  answer  by s e l e c t i n g  a 

s e t  o f  e l e m e n t s  f rom t h e  Response  M a t r i x .  Whi le  t h e  e l e m e n t s  

o f  which t h e  answer  i s  composed may v a r y  g r e a t l y ,  t h e  b e h a v i o r -  

a l  r e s p o n s e  i s  s t i l l  t h e  same. I n  s h o r t ,  SC v a r i e s  t h e  s t i m u l i  

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

as e n c o u r a g i n g  p o s i t i v e  t r a n s f e r .  

T h e r e f o r e ,  t o  summar ize ,  SC h a s  been  d e s c r i b e d  as b e i n g  

c o n s i s t e n t  w i t h  t h e  e m p i r i c a l  p r i n c i p l e s  l i s t e d  by E l l i s  as 

a f f e c t i n g  p o s i t i v e  t r a n s f e r  o f  l e a r n i n g .  T r a n s f e r  was des -  

c e i b e d  as a dynamic p r o c e s s  w i t h  f o u r  s t a g e s .  The r e m a i n d e r  

o f  t h e  s e c t i o n  was s p e n t  e x a m i n i n g  t h e  r e l a t i o n s h i p  o f  a  S tudy  

U n i t  t o  e a c h  p r i n c i p l e  o f  t r a n s f e r .  The f i n a l  c o n c l u s i o n  t o  b e  

drawn f rom t h e  d i s c u s s i o n  p r e s e n t e d  i n  t h i s  s e c t i o n  i s  t h a t  a 

S tudy  U n i t  embodies  a l l  of  t h e  e m p i r i c a l  p r i n c i p l e s  l i s t e d  b y  



a \, 

E l l i s .  Fur the rmore ,  i t  i s  r e a s o n a b l e  t o  assume, t h a t  b e c a u s e  

t h e s e  p r i n c i p l e s  a r e  embod5ed i n  t h e  SC t e c h n i q u e s  t h a t  con- 

s i s t e n t ,  long- term p r a c t i c e  w i t h  Study U n i t s  may r e s u l t  i n  

p o s i t i v e  t r a n s f e r  of  l e a r n i n g .  I f  t h i s  i s  t r u e  t h e n  i t  seems 

l i k e l y  t h a t  t r a n s f e r  of p a r t i c u l a r  s k i l l s  c o u l d  be  f a c i l i t a t e d  

by t h e  use  o f  SC m a t e r i a l s .  There  a r e  g e n e r a l  problems i n  de- 

s i g n i n g  a method of measur ing  t h e  amount and /o r  t y p e  of t r a n s f e r ,  

b u t  E l l i s '  work might w e l l  p r o v i d e  a  b a s i s  t o  deve lop  t e s t s  o f  

S C t s  p o t e n t i a l  f o r  e n c o u r a g i n g  t r a n s f e r .  



CHAPTER V I  

DISCUSSION 
, 

SUMMARY 

The p u r p o s e  of t h i s  s t u d y  was t o  make S t r u c t u r a l  Communicat- 

i o n , a  new i n s t r u c t i o n a l  t e c h n o l o g y ,  more a c c e s s a b l e  t o  peop le  

who might w e l l  be  i n t e r e s t e d  i n  i t s  p r a c t i c a l  b e n e f i t s  and a l s o  

might  make i t s  c l a i m s  of i n s t r u c t i o n a l  s u c c e s s  a v a i l a b l e  t o  

e m p i r i c a l  e v a l u a t i o n .  Due t o  t h e  i d i o s y n c r a t i c  n a t u r e  of S C f s  

development ,  and due t o  i t s  o r i g i n  i n  a r a t h e r  e s o t e r i c  c o n t e x t ,  

what l i t t l e  l i t e r a t u r e  was a v a i l a b l e  was i n  a  " language"  which 

was u n f a m i l i a r  t o  North American r e s e a r c h e r s  i n  communications, 

psychology,  and e d u c a t i o n .  Thus t h e r e  was a  need f o r  a " t r a n s -  I 

l a t i o n "  o f  SC1s  l anguage  i n t o  f rames  of  r e f e r e n c e  common t o  I 

I 

North America. 
I 

To accompl i sh  t h i s  t a s k  t h e  i n v e n t o r s '  i d e a s  of  l e a r n i n g  were 
. ; 

examined, by a  compara t ive  a n a l y s i s ,  i n  r e l a t i o n  t o  s e l e c t e d ,  

contemporary Nor th  American t h e o r i e s  of  o r  p e r s p e c t i v e s  on 

l e a r n i n g .  The p e r s p e c t i v e s  on l e a r n i n g  w i t h  which SC was com- 

p a r e d  were  s e l e c t e d  b e c a u s e  t h e y  were g e n e r a l l y  a c c e p t e d  by a 

f a i r l y  l a r g e  p r o p o r t i o n  of  r e s e a r c h e r s  i n  t h e s e  f i e l d s ,  and if 

n o t  a c c e p t e d  a t  l e a s t  u n d e r s t o o d  and f r e q u e n t l y  found u s e f u l  

as a  means of  c o n c e p t u a l i z i n g  some p a r t s  of t h e i r  i n q u i r i e s .  

Chap te r  I d e s c r i b e d  t h e  form and r a t i o n a l e  o f  S C  a s  an  i n s t r -  

u c t i o n a l  t echno logy .  

Chap te r  I1 compared SC w i t h  L i n e a r  Programming, B.  F .  S k i n n e r ' s  

i n s t r u c t i o n a l  t e c h n i q u e  based  on t h e  r e s u l t s  of h i s  r e s e a r c h  i n  

b e h a v i o r a l  psychology.  

Chap te r  I11 examined SC i n  r e l a t i o n  t o  Arousa l  Theory,  and 



i n  p a r t i c u l a r  t h e  work o f  D .  0 .  Hebb a n d  D. E .  R e r l y n e .  

C h a p t e r  I V  compared SC w i t h  D i s c o v e r y  L e a r n i n g ,  a n  i n s t r u c t -  

i o n a l  t e c h n i q u e  b a s e d  on C o g n i t i v e  F i e l d  Fsycho logy .  The work 

o f  Je rome B r u n e r  was c i t e d  due  t o  h i s  p o s i t i o n  as a g e n e r a l l y  

acknowledged  l e a d i n g  a d v o c a t e  o f  t h e  t e c h n i q u e .  

C h a p t e r  V examined SC i n  r e l a t i o n  t o  Henry E l l i s 1  work on 

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

RECUMMENUATIONS 

One of  t h e  aims o f  t h i s  s t u d y  was t o  s u g g e s t  a s p e c t s  o f  SC 

t h a t  c o u l d  p r o d u c t i v e l y  b e  examined e m p i r i c a l l y .  The f o l l o w i n g  

l i s t  of s u c h  i t e m s  i s  b a s e d  on two p r e m i s e s ;  1 )  SC1s  g e n e r a l  

c l a i m s ,  when examined f r o m  t h e  p e r s p e c t i v e s  t a k e n  i n  t h i s  s t u d y ,  

seem a t  l e a s t  p l a u s i b l e  i n  mos t  c a s e s ,  a n d  2 )  c o m p a r a t i v e  t e s t -  

i n g  o f  i n s t r u c t i o n a l  t e c h n i q u e s  t o  d a t e  h a s  been  r a t h e r  unprod-  

u c t i v e  and  t h e  r e s u l t s  i n c o n c l u s i v e .  The c o n c l u s i o n  I have  

drawn f rom t h i s  i s  t h a t  f u r t h e r  c o m p a r a t i v e  t e s t i n g  ( i . e . ,  w i t h  

SC) would n o t  b e  t h e  b e s t  u s e  o f  t i m e  and  e n e r g y .  R a t h e r ,  

Y e s e a r c h  e f f o r t s  s h o u l d  b e  d e v o t e d  t o  deve lopment  o f  t h e  SC 

t e c h n i q u e .  

However, t h e r e  i s  a  d i s t i n c t i o n  t o  b e  made be tween  t h e  t y p e s  

o f  q u e s t i o n s  r a i s e d  by t h i s  l i s t  o f  recommended i t e m s  f o r  

e m p i r i c a l  s t u d y .  Some q u e s t i o n s  a r e  v e r y  g e n e r a l ,  t h a t  i s ,  w h i l e  

t h e y  are p e r h a p s  e m p i r i c a l l y  t e s t a b l e ,  s u c h  t e s t i n g  would b e  

v e r y  d i f f i c u l t  and  I d o u b t  t h a t  any c l e a r  answer  i s  p o s s i b l e  

g i v e n  c u r r e n t  c o n d i t i o n s  i n  o u r  e d u c a t i o n a l  s y s t e m .  The o t h e r  

t y p e  a r e  more p r a c t i c a l  q u e s t i o n s  f o r  which  i t  a p p e a r s  t h e r e  a r e  

n o  f i n a l  o r  a b s o l u t e  a n s w e r s  b u t  would b e  u s e f u l  t o  t h e  d e v e l o p -  

ment o f  SC. F o r  example ,  my own i n f o r m a l  o b s e r v a t i o n s  ( W h i t t -  



i n g t o n ,  1974)  o f  S C  m a t e r i a l s  i n  u s e  i n  E n g l i s h  s c h o o l s  e n a b l e d  

me t o  make s e v e r a l  s u g g e s t i o n s  t o  SC a u t h o r s  p r e p a r i n g  new 
, 

m a t e r i a l ,  which t h e y  i n c o r p o r a t e d  i n t o  t h e  T e a c h e r ' s  Gu ides .  

Whether  o r  n o t  my s u g g e s t i o n s  r e p r e s e n t  r e a l  improvements  r e m a i n s  

t o  b e  s e e n ,  b u t  t h e  p o i n t  i s  t h a t  e v e n  i n f o r m a l  and  u n s o p h i s t i -  

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

s e n s i b l e  p r a c t i c e  i n  t h e  u s e  and  deve lopment  o f  SC. 

G e n e r a l  Q u e s t i o n s :  

1. Is  i t  p o s s i b l e  t o  p r o d u c e  "good" S tudy  U n i t s  u s i n g  a  

t eam a p p r o a c h  ( i . e . ,  s u b j e c t  m a t t e r  e x p e r t ( s )  and  an  SC e x p e r t )  

o r  i s  a S t u d y  Un i t  a work of " a r t ? "  T h i s  i s  a u s e f u l  q u e s t i o n  

f o r  t h e  answer  a f f e c t s  t h e  c o s t  of  p r o d u c i n g  S t u d y  U n i t s .  I f  

t h e  SC a u t h o r  i s  a n  " a r t i s t "  a n d  h i s  s k i l l s  a r e  n o t  t r a i n a b l e  

t h e n  t h e r e  are p r o b a b l y  r e l a t i v e l y  f e w  p e r s o n s  who can  wr i t e  

S t u d y  U n i t s  and  p r e p a r a t i o n  i s  t h e r e f o r e  p r o b a b l y  e x p e n s i v e .  

However, i f  S t u d y  U n i t s  c a n  b e  p r o d u c e d  by a c o l l a b o r a t i v e  

e f f o r t  t h e  t i m e  and  e x p e n s e  o f  p r e p a r a t i o n  s h o u l d  b e  c o m p e t i t -  

i v e  w i t h  e x i s t i n g  m a t e r i a l s .  

2 .  Is SC a p p r o p r i a t e  t o  a l l  t y p e s  o f  s u b j e c t  m a t t e r ?  It i s  

n o t  c l e a r  t o  me w h e t h e r  S t u d y  U n i t s  can  b e  w r i t t e n  on p o e t r y  and  

p h y s i c s ,  f o r  example ,  w i t h  a n  e q u a l  d e g r e e  o f  e f f e c t i v e n e s s .  

P e r h a p s  SC i s  i n a p p r o p r i a t e  f o r  s i m p l e  v s  complex s y s t e m s ,  o r  

c l o s e d  v s  open s y s t e m s .  

3. Can SC s u c c e s s f u l l y  accommodate a l l  c o g n i t i v e  s t y l e s ?  If 

n o t ,  t o  which  c o g n i t i v e  s t y l e s  i s  i t  a p p r o p r i a t e ?  Kagan 's  c l a s s -  

i f i c a t i o n  of c o g n i t i v e  s t y l e s  migh t  b e  u s e d  as t h e  b a s i s  o f  s u c h  

r e s e a r c h .  

4. Does t h e  u s e  o f  SC m a t e r i a l  f a c i l i t a t e  t h e  t r a n s f e r  o f  



p a r t i c u l a r  s k i l l s ?  

5. I s  d e l a y e d  f e e d b a c k  ( i . e . ,  t h e  SC " d i a l ~ g u e ' ~ )  more , 

ef f c c t i v c  t h a n  i x m c d i a t c  f e e d b a c k ?  

6 .  Does l o n e  t e r m  u s e  of  SC m a t e r i a l s  improve  s y n t h e t i c  

t h i n k i n g ?  

7. Do t h e  e l e m e n t s  o f  t h e  Response  M a t r i x  c r e a t e  "concep t -  

u a l  c o n f l i c t ? "  I f  t h e  items of t h e  m a t r i x  a r e  d e s i g n e d  w i t h  

B e r l y n e l s  i d e a  o f  C o l l a t i v e  V a r i a b l e s  i n  mind and  i f  " c o n c e p t -  

u a l  c o n f l i c t "  i s  i n  f a c t  c r e a t e d  by t h e  m a t r i x  i t e m s ,  t h e n  t h i s  

may y i e l d  some i n s i g h t  i n t o  t h e  way i n  which  programmed m a t e r i a l  

may p r o v i d e  l e a r n e r s  w i t h  m o t i v a t i o n  t o  l e a r n .  

P r a c t i c a l  Q u e s t i o n s :  

1. Age L e v e l  - It a p p e a r s  t h a t  i n  i t s  p r e s e n t  form t h e  S t u d y  

U n i t  i s  i n a p p r o p r i a t e  below t h e  l e v e l  o f  Fo rma l  Q u e s t i o n s .  How- 

e v e r ,  w i t h  r e s e a r c h  on m o d i f i c a t i o n s  i n  fo rm and  l a n g u a g e  i t  may 

b e  p o s s i b l e  t o  e x t e n d  t h e  u s e  o f  SC m a t e r i a l s  down i n t o  t h e  l e v e l  

o f  C o n c r e t e  O p e r a t i o n s .  T h i s  i s  of p o t e n t i a l  v a l u e  b e c a u s e  

"good" h a b i t s  o f  a n a l y t i c  t h i n k i n g  c o u l d  most e a s i l y  b e  formed 

b e f o r e  t h e  s t a g e  o f  Formal  O p e r a t i o n s .  

2 .  E f f e c t  o f  T e a c h e r s  - I n  my s t u d y  ( W h i t t i n g t o n ,  1974)  I 

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

s t u d e n t s 1  u s e  of S C  m a t e r i a l  i n  s e v e r a l  w a y s .  F o r  example ,  

t e a c h e r s  who t h o u g h t  o f  t h e  m a t r i x  a s  a  complex m u l t i p l e  c h o i c e  

t e s t  were  i n e v i t a b l y  d i s s a p p o i n t e d  w i t h  t h e i r  s t u d e n t s 1  p e r f o r -  

mance. The t e a c h e r ' s  mode o f  l e a d e r s h i p  was a l s o  v e r y  i n f l u e n t -  

i a l .  T e a c h e r s  who were  v e r y  d i r e c t i v e  o r  a u t h o r i t a r i a n  g e n e r a l l y  

f o u n d  t h a t  t h e i r  s t u d e n t s  g o t  p o o r  r e s u l t s  w i t h  SC m a t e r i a l s .  

C o n v e r s e l y ,  t e a c h e r s  who u n d e r s t o o d  t h e  SC f o r m a t  a n d  were  l e s s  



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

fo rmance  o f  t h e i r  s t u d e n t s  on t h e  S C  m a t e r i a l s .  T h e r e f o r e ,  a 
1 

way s h o u l d  b e  d e v e l o p e d  t o  " e d u c a t e "  t e a c h e r s  who p l a n  t o  u s e  

SC m a t e r i a l s  a b o u t  t h e  n a t u r e  of SC m a t e r i a l  i t s e l f  a n d  t h e  ways 

i n  which  t h e i r  l e a d e r s h i p  s t y l e  can  a f f e c t  t h e i r  s t u d e n t s .  

3. S t u d e n t  O r i e n t a t i o n  - I n  t h e  same s t u d y  ( W h i t t i n g t o n ,  1974)  

I a l s o  o b s e r v e d  t h a t  w h i l e  s t u d e n t s  r e a d i l y  t o o k  t o  t h e  SC mat- 

e r i a l s  f o r  i n d i v i d u a l  s t u d y  t h e y  r e q u i r e d  p r a c t i c e  w i t h  t h e  SC 

"way o f  t h i n k i n g ' '  b e f o r e  t h e y  c o u l d  work t o g e t h e r  e f f e c t i v e l y  

i n  s t u d y  g r o u p s .  A s t u d e n t  o r i e n t a t i o n  on g r o u p  dynamics  would 

n o  doub t  r e d u c e  t h e  t i m e  r e q u i r e d  f o r  t h e  s t u d e n t s  t o  become 

c o m f o r t a b l e  w i t h  t h e  g roup  mode of i n t e r a c t i o n  w i t h  SC m a t e r i a l s .  

4 .  P r e s e n t a t i o n  S e c t i o n  - T h i s  p a r t  of  t h e  S t u d y  U n i t  c a n  

c e r t a i n l y  b e  improved .  With t h e  s o p h i s t i c a t i o n  and  v a r i e t y  o f  

a u d i o v i s u a l  t e c h n o l o g y  a much more v i s u a l  mode o f  p r e s e n t i n g  t h e  

m a t e r i a l  t o  b e  examined i n  t h e  S t u d y  U n i t  c o u l d  b e  deve loped  

which would n o t  e n t a i l  any  l o s s  of  i n f o r m a t i o n .  A S tudy  Un i t  

c o u l d  a l s o  b e  a d a p t e d  t o  o t h e r  med ia  f o r m s  f o r  i n s t a n c e  f i l m s ,  

p l a y s ,  s i m u l a t i o n s  on v i d e o t a p e .  

5.  Assessment  - T h e r e  i s  a w e a l t h  o f  p o s s i b i t i e s  f o r  a new 

a n d  s i g n i f i c a n t  method o f  t e s t i n g  t h i n k i n g  by u s i n g  m a t r i c e s  

and  c h a l l e n g e s .  To d a t e  t h e  b e s t  way t o  t e s t  f o r  a t h o r o u g h  

u n d e r s t a n d i n g  o f  a s u b j e c t  h a s  been  t h e  e s s a y  t e s t .  The o b v i o u s  

drawbacks  of t h i s  t y p e  o f  t e s t  a r e  t h e  s u b j e c t i v e  e v a l u a t i o n  and 

t h e  amount o f  t i m e  consumed i n  r e a d i n g  e a c h  r e s p o n s e .  Us ing  

t h e  SC m a t r i x  s y s t e m  e a c h  i t e m  o f  t h e  m a t r i x  c o u l d  b e  w e i g h t e d  

a n d  t e s t s  f o r  items i n c l u d e d  o r  o m i t t e d ;  r e l e v a n t ,  i r r e l e v a n t ,  

a n d / o r  m u t u a l l y  e x c l u s i v e ;  t e s t s  f o r  c o h e s i v e n e s s  o f  t h e  r e s -  



ponse  e t c .  . . . c o u l d  b e  d e v e l o p e d  and p e r h a p s  s c o r e d  w i t h  

computer  a s s i s t a n c e .  The r e s u l t  would b e  an o b j e c t i v e  t e s t  t h a t  
1 

a l s o  g i v e s  a  measure o f  t h e  s t r a t e g y  used  t o  compose t h e  res-  

ponse  a s  w e l l  as t h e  q u a l i t y  ( i . e . ,  c o h e s i v e n e s s )  of  t h a t  

r e s p o n s e ,  ( s e e  Smith and MacInthosh ,  1 9 7 3 . )  

CONCLUSION 

I n  t h i s  s t u d y  t h e  most l i m i t e d  fo rm o f  SC ( i . e . ,  t h e  S tudy  

U n i t )  h a s  been  t h e  s u b j e c t  of e x a m i n a t i o n .  My c o n c l u s i o n  i n  

r e g a r d  t o  t h e  S tudy Uni t  i s  t h a t  t h e  g e n e r a l  c l a i m s ,  when 

examined f rom t h e  p e r s p e c t i v e s  t a k e n  i n  t h i s  S t u d y ,  seem a t  

l e a s t  p l a u s i b l e  i n  most c a s e s ,  and  r a r e l y  a r e  t h e y  unsuppor t -  

a b l y  o u t r a g e o u s .  

However, b e c a u s e  of  some o f  t h e  q u e s t i o n s  r a i s e d  above;  t y p e  

o f  s u b j e c t  m a t t e r ,  a g e  l e v e l ,  c o g n i t i v e  s t y l e  e t c .  . . . I be- 

l i e v e  S tudy  U n i t s  have  a l i m i t e d  p l a c e  i n  t h e  e d u c a t i o n a l  sys t em.  

The most a p p r o p r i a t e  u s e  of  S tudy  U n i t s  i s  s e l f - d i r e c t e d  l e a r n -  

i n g  s u c h  as t h e  c o r r e s p o n d e n c e  c o u r s e s  of  E n g l a n d ' s  Open Univer-  

s i t y .  I t h i n k  S tudy  U n i t s  a r e  t h e  b e s t  form o f  programmed i n s t -  

r u c t i o n  where i t  i s  d e s i r e d  t o  e n c o u r a g e  s y n t h e t i c  t h i n k i n g  and 

u n d e r s t a n d i n g .  Another  u s e  f o r  S tudy  U n i t s  i s  o p e r a t i o n a l  i n -  

s t r u c t i o n s .  F o r  example,  imag ine  a company h a s  j u s t  d r a f t e d  a 

ma jo r  p o l i c y  change and i t  i s  i m p e r a t i v e  t h a t  a l l  managers t h o r -  

oughly  u n d e r s t a n d  t h e  d e t a i l s  and impac t  o f  t h e  new p o l i c y .  A 

Study  Uni t  c o u l d  b e  p r e p a r e d  u s i n g  t h e  new p o l i c y  a s  t h e  s u b j e c t  

m a t t e r  and s e n t  t o  a l l  managers  f o r  i n d i v i d u a l  s t u d y .  

More i m p o r t a n t  p e r h a p s ,  i s  t h e  a r e a  t o  which I t h i n k  S tudy  

U n i t s  a r e  i n a p p r o p r i a t e  - t h e  p u b l i c  s c h o o l  sys t em,  K-12. My 

main o b j e c t i o n s  t o  S tudy U n i t s  a t  t h i s  l e v e l  a r e ;  1) t h e y  a r e  

J A J .  
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n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom s t a n d a r d  t e x t b o o k s ,  2 )  t h e y  

do n o t  a l l o w  f o r  s t u d e n t  i n p u t  o t h e r  t h a n  making a r e s p o n s e ,  3 )  

t h e  a u t h o r  t e s t s  f o r  " r i g h t 1 "  a n s w e r s  by h i s  c r i t e r i a  o f  a d e q u a t e  

u n d e r s t a n d i n g ,  4 )  t h e r e  i s  no  way t o  " t e a c h e r p r o o f "  SC m a t e r i a l ,  

a n d  5 )  t h e y  may b e  t o c  l i m i t e d  ( i . e . ,  a g e  l e v e l ,  c o g n i t i v e  s t y l e  

e t c .  , . )  t o  b e  u s e d  as c l a s s r o o m  t e x t s .  I s h a l l  b r i e f l y  d i s c u s s  

e a c h  o f  t h e s e  o b j e c t i o n s .  

F i r s t ,  b e c z u s e  t h e  S t u d y  U n i t s  a r e  p r i n t e d  a n d  bsund  like r e g -  

u l a r  books  t h e y  l o o k  l i k e  s t a n d a r d  t e x t b o o k s .  T h i s  i n  i t s e l f  i s  

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

n o t  t o  u s e  t h e  I n v e s t i g a t i o n  and  Response  M a t r i x  s e c t i o n s  a s  

r e a d y  made t e s t s  o r  as homework a s s i g n m e n t s .  I o b s e r v e d  t h i s  

p r a c t i c e  i n  Eng land  and  where  i t  o c c u r r e d  t h e  s t u d e n t s  r e s i s t e d  

u s i n g  t h e  S t u d y  U n i t s  a n d  t h e  p o t e n t i a l  v a l u e  o f  t h e  u n i t s  f o r  

s p o n t a n e o u s  i n q u i r y  was n u l l i f i e d .  

P e r h a p s  my main o b j e c t i o n  i s  t h a t  t h e  S tudy  U n i t  a l l o w s  f o r  

no  s t u d e n t  i n p u t  o t h e r  t h a n  making a c o m b i n a t o r i a l  r e s p o n s e .  

T h e r e  a r e  no  b l a n k  s q u a r e s  i n  t h e  m a t r i x  f o r  s t u d e n t  i d e a s  o r  

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

on them i f  b l a n k  s q u a r e s  were p r o v i d e d .  T h i s  d o e s  t e n d  t o  make 

t h e  S t u d y  Un i t  c l o s e d  and  r e s t r i c t s ,  i n  my o p i n i o n ,  s t u d e n t  

c r e a t i v i t y .  

T h i s  l e a d s  t o  my n e x t  o b j e c t i o n ,  t h a t  t h e  a u t h o r  r e a l l y  does  

t e s t  t h e  l e a r n e r  f o r  " r i g h t "  a n s w e r s .  I n  a programmed fo rm of 

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

S C  g i v e s  t h e  l e a r n e r  more s c o p e  t h a n  o t h e r  fo rms  o f  programmed 

i n s t r u c t i o n  ( o m m i t t i n g  of c o u r s e  computer  a s s i s t e d  s y s t e m s . )  

However, my o b j e c t i o n  i s  t h a t  t h e  i m p r e s s i o n  one  g e t s  f rom a 



Study U n i t  i s  t h a t  one i s  f r e e  t o  compose h i s  own r e s p o n s e  and 

i s  n o t  g o i n g  t o  be judged by what t h e  a u t h o r  b e l i e v e s  t o  be  t h e  , 

r i g h t  answer.  A t  l e a s t  i n  L i n e a r  Programming i t  i s  b l a t a n t l y  

obv ious  t h a t  t h e  l e a r n e r  i s  t o  s u p p l y  someone e l s e ' s  i d e a  of t h e  

r i g h t  answer .  T h i s  i s  c o v e r t  i n  a Study Uni t  and I t h i n k  t h a t  a  

f a l s e  e x p e c t a t i o n  o f  freedom t o  respond  i s  more harmful  t h a n  

b e i n g  f o r c e d  t o  be  r e s p o n s i b l e  f o r  a  p r e d e t e r m i n e d  r e s p o n s e .  

Next ,  t h e  Study Uni t  ( a s  any o t h e r  i n s t r u c t i o n a l  t e c h n i q u e )  

i s  s u b j e c t  t o  abuse  and misuse  by t h e  t e a c h e r .  A s  l o n g  a s  t h e  

t e a c h e r  h a s  t h e  power t o  d e t e r m i n e  t h e  manner i n  which he  w i l l  

u se  t h e  Study Unit t h e y  w i l l  o f t e n  b e  misused.  

F i n a l l y ,  each  c lass room c o n t a i n s  a  group of d i v e r s e ,  i n d i v i d -  

u a l  c h i l d r e n .  S tudy U n i t s  have  n o t  y e t  been r e f i n e d  t o  t h e  

p o i n t  t h a t  t h e y  can be  used w i t h  e q u a l  e f f e c t  by a d i v e r s e  group ,, 

ri 
o f  s t u d e n t s ,  It a p p e a r s  t o  me t h a t  t h e  most a p p r o p r i a t e  c l a s s -  I 

room u s e  of Study U n i t s  i s  a s  a r e s o u r c e  l i b r a r y  f o r  s e l f - d i r -  

e c t e d  i n d i v i d u a l  l e a r n i n g .  

If t h e s e  o b s e r v a t i o n s  seem unduly p e s s i m i s t i c  about  t h e  f u t u r e  

o f  SC i n  t h e  s c h o o l  sys tem t h i s  i s  n o t  t h e  c a s e .  A l l  of t h e  

above comments and o b s e r v a t i o n s  have  been concerned o n l y  w i t h  one 

form of  SC, t h e  Study U n i t .  However, i n  g e n e r a l ,  I am q u i t e  

impressed  w i t h  t h e  p o t e n t i a l  of  o t h e r  forms of  SC f o r  use  i n  t h e  

s c h o o l  sys tem.  From my f i r s t  hand e x p e r i e n c e  i n  England I t h i n k  

t h a t  t h e  most p r o m i s i n g  form of  SC i s  t h e  s m a l l  group form. 

There  a r e  s e v e r a l  r e a s o n s  f o r  my en thus iasm.  F i r s t ,  SC g e t s  t h e  

g roup  q u i c k l y  i n t o  t h e  t o p i c .  Next ,  i t  keeps  t h e  group on t r a c k  

and c o n t r o l s  u n p r o d u c t i v e  d i g r e s s i o n s .  The SC p r o c e s s  e n s u r e s  

t h a t  a l l  of t h e  group r e s o u r c e s  ( i . e . ,  t h e  group members) a r e  



u t i l i z e d .  F o r  s c h o o l  s t u d y  g r o u p s  t h i s  p r o c e s s  h a s  many bene-  

f i t s .  I t  e n c o u r a g e s  c o - o p e r a t i o n  and  g i v e s  s t u d e n t s  e x p e r i e n c e  
, 

with c r o u p  p rob lem s o l v i n g .  T h e  i n p u t  i s  v i r t u a l l y  a l l  from t h e  

l e a r n e r s .  The t e a c h e r  becomes much more a f a c i l i t a t o r  t h a n  a 

l e a d e r .  The SC p r o c e s s  p r e v e n t s  dominant  p e r s o n a l i t i e s  f r o m  

c o n t r o l l i n g  t h e  g roup .  It a l s o  e n s u r e s  t h a t  t i m i d  p e r s o n a l i t i e s  

are n o t  o v e r l o o k e d .  T h i s  fo rm e n c o u r a g e s ,  i n d e e d  t h r i v e s  o n ,  

t h e  exchange  o f  i d e a s ,  v i e w s ,  a n d  p e r c e p t i o n s  w i t h  o n e ' s  p e e r s .  

I n  s h o r t  it i s ,  I t h i n k ,  t h e  most p r o m i s i n g  fo rm o f  SC f o r  

e d u c a t i o n a l  p u r p o s e s .  

I n  summary my c o n c l u s i o n s  a re ;  1) t h e  g e n e r a l  c l a i m s  i n  

r e g a r d s  t o  S t u d y  U n i t s  seem a t  l e a s t  p l a u s i b l e ,  2 )  S t u d y  U n i t s  

have  l i m i t e d  u s e  i n  o u r  e d u c a t i o n a l  s y s t e m ,  3)  S t u d y  U n i t s  a r e  

v i r t u a l l y  i n a p p r o p r i a t e  f o r  g r a d e s  K - 1 2 ,  and  4 )  t h a t  t h e  SC 
I 

s m a l l  g r o u p  f o r m  h a s  t h e  most  p o t e n t i a l  f o r  u s e  i n  t h e  p u b l i c  I 

s c h o o l  s y s t e m .  



GLOSSARY 

AUTHOR : 
I 

A p e r s o n ( s )  who i s  " e x p e r t "  I n  a s u b j e c t  m a t t e r  a r e a  

and i s  r e s p o n s i b l e  f o r  t h e  c o n s t r u c t i o n  of  a  Study 

U n i t .  I n  comparison w i t h  C A I  o r  L i n e a r  Programming an  

SC a u t h o r  i s  ana lagous  t o  a  programmer. 

AUTOMAT1 C : 

The lowes t  l e v e l  of t h e  SC f o u r  l e v e l  model of  t h i n k i n g .  

The Automatic  l e v e l  i s  c h a r a c t e r i z e d  by o p e r a t i o n s  t h a t  

a r e  below t h e  t h r e s h o l d  of men ta l  awareness .  F o r  ex- 

ample h a b i t s ,  o r  s k i l l s  t h a t  were a c q u i r e d  c o n s c i o u s l y  

( i . e . ,  d r i v i n g  a c a r ,  o r  w a l k i n g )  b u t  no l o n g e r  r e q u i r e  

c o n s c i o u s  menta l  e f f o r t  when i n  o p e r a t i o n .  

CHALLENGE : 

A c h a l l e n g e  i s  a n  o b s t a c l e  p l a c e d ,  i n t e n t i o n a l l y  o r  by 

a c c i d e n t ,  i n  t h e  l i n e  of  a c t i v i t y  t h a t  can b e  overcome 

on ly  by  i n c r e a s e d  d e t e r m i n a t i o n  and g e n e r a l l y  by a  

h i g h e r  i n t e n s i t y  of m e n t a l  o p e r a t i o n .  Thus " c h a l l e n g e "  

i s  t h e  SC t e r m  f o r  "shock" ( i . e . ,  e x t e r n a l  s t i m u l u s )  

which r a i s e s  t h e  l e a r n e r ' s  l e v e l  of  men ta l  o p e r a t i o n  t o  

a  h i g h e r  one when h e  works w i t h  a Study U n i t .  I n  a 

Study Uni t  t h e  c h a l l e n g e s  a r e  r e s p r e s e n t e d  by t h e  

problems o f  t h e  I n v e s t i g a t i o n  s e c t i o n .  c h a l l e n g e  

i s  a  shock which makes an  a p p e a l  t o  t h e  i n t e l l i g e n c e  

of t h e  l e a r n e r  w i t h i n  t h e  c o n t e x t  of  a  program of con- 

s t r u c t i v e  work. 

CHALLENGE, PRINCIPLE OF: 

The p r i n c i p l e  of c h a l l e n g e  i s  t h e  c o u n t e r p a r t  of t h e  s o  



c a l l e d  Law o f  Men ta l  D e c l e n s i o n ,  f o r  i t  a s s e r t s  t h a t  

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

man t o  overcome h i s  m e n t a l  l a z i n e s s .  

COALESENCE : 

"E lemen t s  a r e  s a i d  t o  b e  i n  c o a i e s e n c e  when t h e y  l o s e  

t h e i r  f u n c t i o n a l  i d e n t i t y  a n d  a c q u i r e  a new s y s t e m a t i c  

i d e n t i t y  . . . s u c h  t h a t  e l e m e n t s  c a n n o t  b e  added o r  

removed . . . t h e  term c o a l e s e n c e  r e f e r s  specifically 

t o  t h e  mode o f  t o g e t h e r n e s s  o f  t h e  t o t a l i t y , "  ( B o r t o f t ,  

1 9 7 0 . )  C o a l e s e n c e  i s  r o u g h l y  a n a l o g o u s  t o  t h e  G e s t a l t  

term " c l o s u r e . "  However, c o a l e s e n c e  i s  used  i n  SC t o  

i n d i c a t e  t h a t ,  t o  t h e  i n v e n t o r s  of SC, u n d e r s t a n d i n g  

i n v o l v e s  more t h a n  v i s u a l  p e r c e p t i o n  o n l y ,  o f  t h e  

e l e m e n t s  o f  a p rob lem i n  p h y s i c a l  p r o x i m i t y  t o  one  

a n o t h e r .  Thus ,  u n l i k e  t h e  Ges ta l t i s t s ,  t h e  i n v e n t o r s  

o f  S C  do n o t  e q u a t e  s e e i n g  w i t h  u n d e r s t a n d i n g .  The 

a d d i t i o n a l  r e q u i r e m e n t  f o r  u n d e r s t a n d i n g ,  a t  l e a s t  i n  

SC terms, i s  t h a t  t h e  l e a r n e r  "make s e n s e "  o f  t h e  

e l e m e n t s  o f  a p rob lem,  which  h e  may b e  p e r c e i v i n g  v i s -  

u a l l y ,  by comprehending  t h e  i n t e r r e l a t i o n s h i p s  of  t h e  

e l e m e n t s .  

COMMENTS : 

The Comment s e c t i o n  i s  t h e  segment  o f  a S t u d y  U n i t  

where  t h e  d i a l o g u e  be tween  a u t h o r  a n d  l e a r n e r  o c c u r s .  

The comments t h e m s e l v e s  a r e  t h e  a u t h o r ' s  r e s p o n s e  ( i . e . ,  

t h o u g h t s ,  o b s e r v a t i o n s ,  and  s u g g e s t i o n s )  t o  t h e  se t  of  

Response  M a t r i x  i t e m s  t h a t  h a v e  b e e n  s e l e c t e d  by t h e  

l e a r n e r  as t h e  answer  t o  a c h a l l e n g e .  



COMPOSE : 

I n  SC use  o f  t h i s  t e r m  conno tes  t h e  p r o c e s s  of making a 
I 

c o m b i n a t o r i z l  r e s p o n s c ,  t h a t  i s  i t  r e q u i r e s  t h e  l e a r n e r  

t o  s e l e c t  a  s e t  o f  i tems from t h e  Response Matr ix  and 

combine them t o  c r e a t e  a  s i n g l e  c o h e r e n t  r e s p o n s e .  

CONCORDANCE : 

Concordance i s  a  p s y c h o l o g i c a l  f a c t o r  i n v o l v e d  i n  an  

a c t  of  i n t e r p e r s o n a l  communication. Concordance s tems 

from t h e  independen t  judgement of p e o p l e  and i s  n o t  a  

m a t t e r  o f  l e a r n i n g  i n  t h e  o r d i n a r y  s e n s e .  Many human 

s i t u a t i o n s  i n v o l v i n g  comnunica t ion  depend n o t  on 

p e o p l e  memorizing t h e  i n f o r m a t i o n  g iven  b u t  on r e a c h i n g  

a  consensus  on t h e  meaning t o  b e  g iven  t h a t  i n f o r m a t i o n .  

Concordance i s  t h e  t e r m  which conno tes  mutual  agreement  

on t h e  meaning of  i n f o r m a t i o n  i n  an a c t  o f  i n t e r p e r s o n -  

a l  communication. 

CONSCIOUS: 

A l e v e l  o f  t h e  SC f o u r  l e v e l  model o f  t h i n k i n g ,  Char- 

a c t e r i s t i c  f e a t u r e s  of  men ta l  o p e r a t i o n s  on t h e  

Conscious l e v e l  a r e  u n d e r s t a n d i n g ,  h y p o t h e s i s  f o r m a t i o n ,  

o r i g i n a l  - as d i s t i n c t  f rom c r e a t i v e  - t h i n k i n g ,  and  

i m p a r t i a l  judgement .  T h i n k i n g  a t  t h i s  l e v e l  i s  syn- 

t h e t i c  as d i s t i n c t  from a s s o c i a t i v e .  

CREATIVE : 

The h i g h e s t  of t h e  SC f o u r  l e v e l  model of  t h i n k i n g .  It 

i s  c h a r a c t e r i z e d  by s p o n t a n e i t y ,  s u r p r i s e ,  and t h e  l a c k  

of  any r a t i o c i n a t i v e  p r o c e s s .  A t  t h i s  l e v e l  an i n d i v i d -  

u a l  who i s  t h e  a u t h o r  o f  a  c r e a t i v e  e v e n t  i s  unab le  t o  



i d e n t i f y  any c o n s c i o u s  c o ~ n i t i v e  p r o c e s s  t h a t  l e d  t o  

t h e  e v e n t ,  i t  i s  an a c t  o f  t r u e  d i s c o v e r y .  
1 

CREATIVE EVSMT : 

T h i s  t e rm d e s c r i b e s  a n  e v e n t  which i s  based on an i n -  

n a t e  a r t i s t i c  a b i l i t y  t o  c r e a t e .  F o r  example,  t h e r e  

i s  no doubt t h a t  f o r m a l  t r a i n i n g  was h e l p f u l  f o r  

Mozart,  b u t  t r a i n i n g  a l o n e  cannot  account  f o r  h i s  

g e n i u s  f o r  composi t ion .  Mozart had a n  i n n a t e  a b i l i t y  

f o r  c r e a t i v e  m u s i c a l  compos i t ion .  The moment of 

i n s p i r a t i o n  i n  each  of M o z a r t ' s  compos i t ions  would be  

d e s c r i b e d ,  i n  SC t e r m s ,  a s  a  c r e a t i v e  e v e n t .  

DECONDITIONING: 

It h a s  been n o t e d  t h a t  i t  i s  a  tendency of t h e  human I 14 
!I 

mind t o  o p e r a t e  a t  t h e  l o w e s t  l e v e l s  of  ~ e n t a l  oper-  1111 

J 
I 

a t i o n s  u n l e s s  something o c c u r s  t o  r a i s e  t h e  l e v e l  of ilk 

a t t e n t i o n .  Under c o n d i t i o n s  of minimal a t t e n t i o n ,  

l e a r n e r s  t e n d  t o  " read"  t h e i r  own menta l  a s s o c i a t i o n s  

w i t h o u t  b o t h e r i n g  t o  v e r i f y  them. I n  o t h e r  words 

p e o p l e  t e n d  t o  r e a c t  t o  new i n f o r m a t i o n  by p reconcep t -  

i o n s ,  s t e r e o t y p e s ,  o r  h a b i t u a l  i m p r e s s i o n s .  There  i s  

i n c r e a s i n g  e v i d e n c e  t h a t  a s s o c i a t i o n s  a c q u i r e d  under  

c o n d i t i o n s  of low i n t e r e s t  and lower  menta l  o p e r a t i o n s  

r e q u i r e s  a  s e v e r e  "shock" t o  "b reak  open" t h e  p a t t e r n  

o f  a s s o c i a t i o n .  I t  i s  t h e  p r o c e s s  of " b r e a k i n g  open" 

a s s o c i a t i o n s  by a d m i n i s t e r i n s  "shocks"  i n  a  c o n s t r u c t -  

i v e  program of a c t i v i t i e s  t h a t  SC c a l l s  d e c o n d i t i o n i n g .  

DIALOGUE : 

Dialogue a s  used i n  SC r e f e r s  t o  programmed i n t e r a c t i o n  



between a u t h o r  and l e a r n e r  i n  a S tudy  U n i t .  The l ea r4n-  

e r  composes h i s  r e s p o n s e  t o  a c h a l l e n g e  by s e l e c t i n g  a 

s e t  o f  i t e m s  f rom t h e  Response M a t r i x .  He t h e n  t e s t s  

h i s  r e s p o n s e  by u s i n g  t h e  D i s c u s s i o n  Guide which r o u t e s  

t h e  l e a r n e r  t o  t h e  a p p r o p r i a t e  a u t h o r ' s  comment. The 

comments p r o v i d e  f e e d b a c k  f rom t h e  a u t h o r  which i s  

b a s e d  on t h e  l e a r n e r ' s  p a r t i c u l a r  r e s p o n s e .  

DISCUSSION G U I D E  : 

The D i s c u s s i o n  Guide i s  t h e  t o o l  f o r  a n a l y z i n g  t h e  

l e a r n e r ' s  r e s p o n s e s  a n d  d i r e c t i n g  him t o  t h e  a u t h o r ' s  

comment ( s )  which i s  a p p r o p r i a t e .  The a n a l y s i s  t a k e s  t h e  

fo rm o f  r o u t i n g  t e s t s  f o r  i n c l u s i o n  o r  o m i s s i o n  o f  

e s s e n t i a l  i t e m s .  The a u t h o r  a n a l y z e s  h i s  own f o r m a l  

l o g i c  and t h e n  u s e s  i t  as h i s  g u i d e l i n e  t o  c o n s t r u c t  

t h e  D i s c u s s i o n  Guide.  The f i r s t  t e s t s  a r e  d e s i g n e d  

t o  c a t c h  omiss ions  of e s s e n t i a l  i t e m s  and i n c l u s i o n s  

o f  i r r e l e v a n t  i t e m s .  The o t h e r  t e s t s  a r e  f o r  c o h e r e n c e  

o f  t h e  r e s p o n s e ,  t h a t  i s  does  t h e  r e s p o n s e  c o n t a i n  

i t e m s  which a r e  m u t u a l l y  e x c l u s i v e  o r  does  i t  c o n t a i n  

s o  many i r r e l e v a n t  i t e m s  t h a t  t h e  r e s p o n s e  does  n o t  

d i s p l a y  an a c c e p t a b l e  l e v e l  o f  d i s c r i m i n a t i o n  and 

j udgernent . 
INTELLIGIBLE CONTENT: 

SC s u g g e s t s  t h a t  e v e r y  s i t u a t i o n  h a s  a s t r u c t u r e  h a v i n g  

b o t h  a knowable and  a l s o  a n  i n t e l l i g i b l e  c o n t e n t .  The 

i n t e l l i g i b l e  c o n t e n t  i s  t h e  theme.  T h i s  d i s t i n c t i o n  i s  

s imi la r  t o  t h a t  made between t h e  l e t t e r  and  t h e  s p i r i t  

of  t h e  law. The l e t t e r  i s  information, b u t  t h c  s p i r i - t  



must be  g r a s p e d  by an  a c t  of i n t e l l i g e n c e .  The l e t t e r  

i s  bound t o  a  p a t t e r n  of b e h a v i o r ,  whereas t h e  s p i r i t  
, 

a l l o w s  c r e a t i v e  a c t i o n .  F o r  example, a judge  may d i s -  

m i s s  a  c a s e  I n  which a  d e f e n d a n t  c o u l d  b e  c o n v i c t e d  

under  t h e  l e t t e r  o f  t h e  law b u t  such  a  c o n v i c t i o n  would 
A 

be u n j u s t  under  t h e  s p i r i t  o f  t h e  Law. To s e t  a s i d e  

a c a s e  such a s  t h i s  t h e  judge  must u n d e r s t a n d  t h e  i n -  

t e l l i g i b l e  c o n t e n t  of t h e  law. 

INTENTION: 

The s e c t i o n  of a S tudy  U n i t  which i n t r o d u c e s  t h e  s u b j e c t  

m a t t e r  and d e s c r i b e s  t h e  b e h a v i o r a l  o b j e c t i v e s .  I n  

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

and c o n t e x t  of what t h e  a u t h o r  i n t e n d s  f o r  t h e  l e a r n e r  

t o  l e a r n  from t h e  Study U n i t .  

INVESTIGATION: 

T h i s  s e c t i o n  c o n t a i n s  t h e  c h a l l e n g e s  w h i c h  r e q u i r e  t h e  

l e a r n e r  t o  o r g a n i z e  t h e  s u b j e c t  m a t t e r  - a s  r e p r e s e n t e d  

by t h e  m a t r i x  i t e m s  - i n t o  c o h e r e n t  answers  which demon- 

s t r a t e  h i s  g r a s p  of t h e  m a t e r i a l .  Each c h a l l e n g e  

r e p r e s e n t s  a d i f f e r e n t  p e r s p e c t i v e  on t h e  s u b j e c t  

m a t t e r  and r e q u i r e s  d i f f e r e n t  combinat ions  of  t h e  

m a t r i x  i t e m s .  

KNOWABLE CONTENT : 

SC s u g g e s t s  t h a t  each  s i t u a t i o n  h a s  a  s t r u c t u r e  h a v i n z  

a  knowable and a l s o  a n  i n t e l l i g i b l e  c o n t e n t .  The know- 

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

u r e .  It i s  a n a l a g o u s  t o  t h e  l e t t e r  o f  t h e  law a s  

d l s t i n c t  from t h e  s p i r i t  o f  t h e  law ( s e e  I n t e l l i g i b l e  

Conten t .  ) 

122. 



KNOWLEDGE: 

SC m a i n t a i n s  t h a t  knowledge and  u n d e r s t a n d i n g  a r e  
, 

c l o s e l y  r e l a t e d  b u t  n o t  i d e n t i c a l  t e r m s .  Tn SC u s e  

knowledge i s  e q u a t e d  w i t h  i n f o r m a t i o n .  Knowledge i s  

t h e  c o n t e n t  o f  a  framework o r  schemata .  The i n v e n t o r s  

of SC c l a i m  t h a t  knowledge can b e  a c q u i r e d  p a s s i v e l y  

i n  c o n t r a s t  t o  u n d e r s t a n d i n g  which r e q u i r e s  p a r t i c i -  

p a t i o n  i n  an a c t i o n .  F o r  example,  t h e  i n v e n t o r s  of  
Ihl 

SC m a i n t a i n  t h a t  one can  a c q u i r e  t h e  l e t t e r  o f  t h e  $;I 
llY 
nn 

l a w  ( i . e . ,  t h e  s t a t u t e s ,  a r t i c l e s ,  e t c .  . . )  and s t i l l  1111 811 

Ill 

n o t  a c q u i r e  t h e  s p i r i t  o f  t h e  law.  I n  o t h e r  words i t  4 
Oil( 

i s  p o s s i b l e  t o  "know law" and y e t  n o t  " u n d e r s t a n d  

law.  " 

"LAW OF MENTAL DECLENSION" I 

a 
t 

B a s i c a l l y ,  t h i s  "law" mere ly  s t a t e s  t h a t  t h e  mind i s  h 

l a z y  and  t h a t  i t  r e q u i r e s  an e x t e r n a l  s t i m u l u s  i n  o r d e r  

t o  r a i s e  t h e  l e v e l  of  m e n t a l  o p e r a t i o n .  The "law" 

makes two s u g g e s t i o n s  a b o u t  s t i m u l i  a n d  t h e  mind: 

1) To communicate w i t h  t h e  l o w e r  l e v e l s  o f  t h e  mind 

t h e  s t i m u l u s  s h o u l d  b e  minimal  and r e p e t i t i v e .  

2 )  To communicate w i t h  t h e  h i g h e r  l e v e l s  of  t h e  mind 

t h e  s t i m u l u s  s h o u l d  b e  maximal and u n i q u e .  

LEARNER : 

An a r b i t r a r y  t e r m  which I have  used  t h r o u g h o u t  t h i s  

s t u d y  t o  d i s t i n g u i s h  a u s e r  o f  a S tudy  Uni t  f rom t h e  

a u t h o r .  Synonyms s u c h  as s t u d e n t ,  r e s p o n d e n t ,  o r  

i n t e r a c t o r  a r e  p e r f e c t l y  v a l i d  b u t  I f e l t  t h a t  t h e  

a u t h o r  - l e a r n e r  p a i r  of t e r m s  was t h e  most c o n c i s e  



and c l e a r .  

PRESENTATION : 
I 

The s e c t i o n  of a Study Uni t  t h a t .  conta!ns t h e  b o d y  of  

f a c t s ,  d a t a ,  s t a t e m e n t s  e t c .  . . . t h a t  compr i ses  t h e  

theme and subthemes  of t h e  s u b j e c t  m a t t e r  which t h e  

l e a r n e r  i s  t o  a c q u i r e  o r  l e a r n .  

RESPONSE M A T R I X :  

The s e c t i o n  of  a S tudy  U n i t  which c o n t a i n s  an  a r r a y  of 

i t e m s  t h a t  r e s t a t e  t h e  component p a r t s  of t h e  main 

theme i n  a condensed form. The m a t r i x  i s  a symbol i c  

map o f  t h e  theme c o n s i s t i n g  of p h r a s e s  p r e s e n t e d  i n  a 

random manner - i . e . ,  w i t h o u t  i n d i c a t i n g  how t h e  m a t r i x  

i t e m s  may be  o r g a n i z e d  t o  make s e n s e .  The m a t r i x  i s  

t h e  common v o c a b u l a r y  f o r  t h e  d i a l o g u e  between a u t h o r  

a n d  l a a r n e r .  

SC FOUR LEVEL MODEL OF THINKING: 

T h i s  i s  n o t  a f o r m a l  model,  r a t h e r  i t  i s  an h e u r i s t i c  

d e v i c e  which was d e v e l o p e d  t o  f a c i l i t a t e  d i s c u s s i o n  of 

r e s e a r c h  d a t a  t h a t  s u g g e s t s  s e v e r a l  q u a l i t a t i v e l y  

d i f f e r e n t  t y p e s  o r  l e v e l s  of  t h i n k i n g  e x i s t .  The SC 

"model" i s  i n  f a c t  a cont inuum. N e i t h e r  t h e  b o u n d a r i e s  

n o r  t h e  l e v e l s  a r e  meant t o  b e  c o n s t r u e d  as m u t u a l l y  

e x c l u s i v e  o r  r i g i d .  I n  f a c t ,  t h e  i n v e n t o r s  o f  SC 

m a i n t a i n  t h a t  an  i n d i v i d u a l  may b e  s i m u l t a n e o u s l y  en- 

gaged a t  a l l  f o u r  l e v e l s  a t  a g i v e n  i n s t a n t .  

SC PRINCIPLE OF STRUCTURE: 

The p r i n c i p l e  a d o p t e d  by t h e  i n v e n t o r s  o f  SC i s  t h a t  

a l l  s i t u a t i o n s  w i t h  which human b e i n g s  must d e a l ,  a r e  



o r g a n i z e d  s t r u c t u r e s .  Xuman b e h a v i o r  i s  n o t  merely 

i n s t i n c t i v e ,  b u t  g v e r y  a d a p t i v e  combinat ion  o f  f o r e -  

s i g h t  and h i n d s i g h t .  T l ie  i n v e n t o r s  of SC c l a i m  t h a t  

"human b e h a v i o r  i s  s u c c e s s f u l  t o  t h e  e x t e n t  t h a t  i t  

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

i n t e r n a l  and e n v i r o n m e n t a l .  " Thus a c c o r d i n g  t o  t h e  

i n v e n t o r s  o f  SC, human b e i n g s  r e c o g n i z e  and u n d e r s t a n d  

s i t u a t i o n s  t o  t h e  e x t e n t  t h a t  t h e y  have  a w e l l - d e f i n e d  

s t r u c t u r e .  

SENSITIVE: 

One o f  t h e  l e v e l s  of t h e  SC f o u r  l e v e l  model of  t h i n k -  

i n g .  The S e n s i t i v e  l e v e l  i s  one of l i m i t e d  awareness  

and t h e  menta l  a c t i v i t y  i s  p r i m a r i l y  a s s o c i a t i v e .  

L o g i c a l  t h i n k i n g ,  e x p e r i m e n t a t i o n ,  s e l f - e x p r e s s i o n  

( v e r b a l  and s y m b o l l i c ) ,  a d a p t i v e  and p u r p o s i v e  a c t i v i t y  

are a l l  p o s s i b l e  on t h e  S e n s i t i v e  l e v e l  w i t h o u t  r e -  

c o u r s e  t o  any o t h e r  l e v e l .  

SHOCK : 

A shock i s  a n  e x t e r n a l  s t i m u l u s  which g a i n s  t h e  a t t e n t -  

i o n  o f  t h e  s u b j e c t  i n d i v i d u a l  momentar i ly .  A shock i s  

a s t i m u l u s  t h a t  may o r  may n o t  have  any p o s i t i v e  i n -  

t e n t i o n  c r  r e s u l t .  A shock i s  unexpected .  Another  

f e a t u r e  i s  t h a t  i t  i s  n o t  p o s s i b l e  t o  "make s e n s e r f  of  

t h e  s t i m u l u s  i n v o l v e d  - i . e . ,  i t  i s  n o t  p o s s i b l e  t o  

a s s i m i l a t e  t h e  s t i m u l u s  i n t o  e s t a b l i s h e d  f rames  o f  

r e f e r e n c e ,  i n s t e a d  new f rames  of r e f e r e n c e  must b e  

deve loped  o r  o l d  f rames  of r e f e r e n c e  m o d i f i e d .  



STRUCTURAL C O M M U N I C A T I O N  (SC) : 

The p h r a s e  S t r u c t u r a l  Communication was c o i n e d  by t h e  
I 

i n v e n t o r s  of  SC i n  an e f f o r t  t o  p r o v i d e  a d e s c r i p t i v e  

l a b e l  f o r  t h e i r  t e c h n i q u e .  S t r u c t u r a l  Communication 

i s  t h e  c o p y - r i g h t e d  name f o r  t h e  t e c h n i q u e  which i s  

t h e  s u b j e c t  of t h i s  s t u d y .  The p h r a s e  was meant t o  

convey t h e  i d e a  t h a t  SC t r a n s m i t s  u n d e r s t a n d i n g  o f  

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

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

i s  t h a t  i n  t h i s  aim t h e  i n v e n t o r s  o f  SC have  been  

u n s u c c e s s f u l  and have  f o r m a l l y  a d o p t e d  a  l a b e l  which 

i s  c o n f u s i n g  and ambiguous,  r a t h e r  t h a n  d e s c r i p t i v e .  

STRUCTURAL HOMOLOGY: 

The SC t e c h n i q u e  i s  b a s e d  on t h e  h y p o t h e s i s  t h a t  t h e  

knowable and  t h e  i n t e l l i g i b l e  components of  a s t r u c t u r e  

a r e  homologous though  n o t  i d e n t i c a l .  Homology, i n  t h i s  

c o n t e x t ,  means t h a t  t h e r e  i s  b a s i c  c o r r e s p o n d e n c e  o f  

e s s e n t i a l  e l e m e n t s  even  though  t h e r e  i s  a q u a l i t a t i v e  

d i s t i n c t i o n .  F o r  example,  an  a i r p l a n e  wing i s  d e s i g n e d  

i n  a c c o r d a n c e  w i t h  t h e  t h e o r y  of  ae rodynamics .  However, 

t h e  d e s c r i p t i o n  o f  t h e  f u n c t i o n a l  mechanism ( i . e . ,  t h e  

wing)  w i l l  n o t  convey t h e  aerodynamic  p r i n c i p l e s  upon 

which i t ' s  d e s i g n  was b a s e d .  Thus ,  t o  u n d e r s t a n d  t h e  

" s t r u c t u r e "  of an  a i r p l a n e ,  one  must d e s c r i b e  t h e  

f u n c t i o n a l  mechanisms of  which i t  i s  b u i l t  ( i . e . ,  t h e  

knowable c o n t e n t )  a s  w e l l  as t h e  p r i n c i p l e s  which 

u n d e r l i e  t h e  d e s i g n  of  t h e s e  component p a r t s  ( i . e . ,  

t h e  i n t e l l i g i b l e  c o n t e n t .  ) 



STUDY UNIT: 

T h i s  i s  t h e  name obf t h e  form t h a t  t h e  programmed 

i n s t r u c t i o n  a p p l i c a t i o n  of  t h e  SC t e c h n i q u e  t a k e s .  I t  

i s  a p r i n t e d  form s i m i l a r  i n  e x t e r n a l  appearance  t o  a  

s t a n d a r d  t e x t b o o k .  However, t h e  i n t e r n a l  " t e x t "  i s  

o r g a n i z e d  i n t o  s i x  s e c t i o n s  which a r e  c a l l e d :  

1) I n t e n t i o n  

2 )  P r e s e n t a t i o n  

3) I n v e s t i g a t i o n  

4 )  Response Mat r ix  

5 )  Comments 

6) Viewpoints  

SUBJECT MATTER: 

A s  used  by SC t h e  t e r m  " s u b j e c t  m a t t e r "  means t h e  i n -  

f o r m a t i o n  c o n t e n t  of a  Study U n i t .  F a c t s ,  d a t a ,  s t a t e -  

ments ,  q u o t a t i o n s  e t c .  . . . i n  f a c t  a l l  of t h e  mater-  

i a l  which t h e  l e a r n e r  w i l l  be  exposed t o  w i t h i n  a  

Study Uni t  a r e  d e s c r i b e d  by t h e  t e r m  " s u b j e c t  m a t t e r . "  

The a u t h o r  may p r e s e n t  t h i s  m a t e r i a l  i n  v i r t u a l l y  any 

form h e  may choose;  t e x t u a l  m a t e r i a l ,  f i l m s ,  p i c t u r e s ,  

p l a y s ,  f i e l d  t r i p s ,  e t c .  . . . 
UNDERSTANDING : 

SC makes a d i s t i n c t i o n  between knowledge and under-  

s t a n d i n g .  I n  a  s e n s e  i t  i s  t h e  d i s t i n c t i o n  between 

"knowing what" and "knowing how," b u t  on ly  t o  a  d e g r e e  

b e c a u s e  i t  i s  p o s s i b l e  t o  know how t o  do something 

w i t h o u t  u n d e r s t a n d i n g  i t .  SC s u g g e s t s  t h a t  under-  

s t a n d i n g  r e q u i r e s  an i n s i g h t  t h a t  goes beyond what i s  



a c t u a l l y  known. The i n v e n t o r s  of SC a l s o  p r o p o s e  

t h a t  u n d e r s t a n d i n g ,  r e q u i r e s  p a r t i c i p a t i o n  i n  an a c t i o n .  

Another  a s p e c t  o f  u n d e r s t a n d i n g  i s  t h a t  it t e l l s  one 

what one  can do w i t h  h i s  knowledge,  how i t  can b e  used  

and where t o  f i n d  u s e f u l  knowledge.  U n d e r s t a n d i n g ,  i n  

S C  u s e ,  can b e  viewed as t h e  u p p e r  l i m i t  of t r a n s f e r -  

a b i l i t y  o f  t r a i n i n g .  

VIEWPOINTS: 

The s e c t i o n  o f  a S tudy  U n i t  i n  which t h e  a u t h o r  ex- 

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

h i s  o v e r a l l  view o f  t h e  m a t e r i a l .  The Viewpoin t s  

p r o v i d e  t h e  l e a r n e r  w i t h  p o i n t s  of  view o t h e r  t h a n  

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

r o l e  f o r  t h e  summation o f  t h e  main theme o f  t h e  S tudy  

U n i t .  
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APPEND1 X 

POINTS AND CONCLUSIONS OF THE COMPARATIVE -- ANALYSIS 

I n  C h a p t e r s  2-5,  SC was compared and examined i n  r e l a t i o n  t o  

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

o f  t h e  c h a p t e r s  p o i n t s  of s i m i l a r i t y  o r  d i s p a r i t y  were i d e n t -  

i f i e d  and a  c o n c l u s i o n  r e a c h e d .  The f o l l o w i n g  l i s t  i s  a  

summary, by i n d i v i d u a l  c h a p t e r s ,  o f  t h e  p o i n t s  examined and t h e  

c o n c l u s i o n s  r e a c h e d .  

Chap te r  II- L i n e a r  Programming - 

Areas of  Agreement: 

1. Schoo l s  a r e  i n e f f i c i e n t  l e a r n i n g  env i ronments .  

2 .  I n s t r u c t i o n  s h o u l d  b e  i n d i v i d u a l i z e d .  

3. Programmed t e c h n i q u e s  s h o u l d  be  non-avers ive .  

4 .  L e a r n i n g  e x p e r i e n c e s  s h o u l d  be " s t r u c t u r e d . "  

5. S k i n n e r ' s  g e n e r a l  r e q u i r e m e n t s  f o r  programmed 

i n s t r u c t i o n  a r e  v a l i d .  

6 .  Programmed i n s t r u c t i o n  s h o u l d  p r o v i d e  a  " d i a l o g u e . "  

Areas of Disaareement :  

1. B a s i c  o b j e c t i v e s .  

2 .  D e f i n i t i o n  of  l e a r n i n g .  

3. D e f i n i t i o n  o f  l e a r n i n g  e f f i c i e n c y .  

4 .  V a l i d i t y  of  immediate  r e i n f o r c e m e n t  i n  - a l l  l e a r n i n g  

s i t u a t i o n s .  

5. V a l i d i t y  o f  s c h e d u l i n g  o f  r e i n f o r c e m e n t  f o r  all 

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

6 .  Use of t h e  t e r m  " d i a l o g u e . "  

7 .  Use o f  t h e  t e r m  " i n d i v i d u a l i z i n g . "  

8. Use of t h e  p h r a s e  "composing a r e s p o n s e . "  



9 .  Reducing t h e  l e a r n i n g  p r o c e s s  t o  s m a l l  d i s c r e t e  

s t e p s .  

Chap te r  I11 - Arousal  Theory 

1. SC, Hebb, and Ber lyne  a g r e e  t h a t  " t h i n k i n g "  e x i s t s  and t h a t  

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

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

2 .  There  i s  an o p t i m a l  l e v e l  of a r o u s a l  f o r  l e a r n i n g  which 

v a r i e s  w i t h  t h e  t a s k .  

3. An SC c h a l l e n g e  f o r c e s  t h e  l e a r n e r  t o  t h i s  o p t i m a l  l e v e l  

and m a i n t a i n s  i t .  

4 .  The e l e m e n t s  of t h e  Response Mat r ix  c r e a t e  c o n c e p t u a l  con- 

f l i c t :  

5. Composing a  r e s p o n s e  t o  an  S C  c h a l l e n g e  r e d u c e s  t h e  con- 

c e p t u a l  c o n f l i c t .  

6 .  A S tudy Uni t  i s  c o n s t r u c t e d  s o  a s  t o  m o t i v a t e  t h e  l e a r n e r  

t o  l e a r n .  

Chap te r  I V  - Discovery L e a r n i n g  

1. The whole i s  g r e a t e r  t h a n  t h e  sum o f  t h e  p a r t s .  

2 . '  Not - a l l  l e a r n i n g  o c c u r s  by i n s i g h t .  

3. Study U n i t s  a r e  d e s i g n e d  t o  t a k e  advan tage  o f  t h e  human 

tendency t o  s e e k  c l o s u r e .  

4 .  The c o n s t r u c t i o n  of  a  Study Uni t  embodies R r u n e r l s  4 p o i n t s  

a b o u t  t e a c h i n g .  

5. S tudy U n i t s  can c r e a t e  a  r e l a x e d  a tmosphere .  

6 .  S tudy U n i t s  do s t r u c t u r e  d i s c u s s i o n  s o  a s  t o  encourage  

" i n s i g h t . "  

7.  Study U n i t s  p r o v i d e  c o n t r o l  o f  d i g r e s s i o n s .  

8. S tudy U n i t s  emphacize t h e  impor tance  of s t r u c t u r e .  



9.  I n  t h e i r  p r e s e n t  form, Study U n i t s  a r e  i n a p p r o p r i a t e  below 

t h e  s t a g e  o f  Formal O p e r a t i o n s .  

1 0 .  S tudy U n i t s  a r e  i n a p p r o p r i a t e  for p e o p l e  w i t h  c o g n i t i v e  

s t y l e s  t h a t  Kagan t e rms  I m p u l s i v e  T h i n k e r s .  

Chap te r  V - - T r a n s f e r  of L e a r n i n g  - 

1. A Study Uni t  f a c i l i t a t e s  a  l e a r n e r ' s  u n d e r s t a n d i n g  of 

g e n e r a l  r u l e s  and p r i n c i p l e s  i n  t h e  f o l l o w i n g  ways: 1) 

t a s k  a n a l y s i s  of t h e  s u b j e c t  m a t t e r ,  2 )  advance o r g a n i z e r s  

and 3 )  a fo rmat  which i s  c o n s i s t e n t  w i t h  t h e  p r i n c i p l e  

o f  P r o g r e s s i v e  D i f f e r e n t i a t i o n .  

2 .  Study U n i t s  have t h e  p o t e n t i a l  t o  a i d  l e a r n e r s  t o  l e a r n  by 

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

judgement and t h e  menta l  e f f o r t  needed t o  o r g a n i z e  an 

answer.  

3. The e l e m e n t s  of t h e  Response Mat r ix  may b e  s a i d  t o  pe r fo rm 

a  m e d i a t i v e  f u n c t i o n  due t o  t h e i r  i n t e r r e l a t e d n e s s .  

4. The c h a l l e n g e s  of t h e  SC I n v e s t i g a t i o n  s e c t i o n  a r e  con- 

s i s t e n t  w i t h  E l l i s 1  p r i n c i p l e  of v a r i e t y  of t h e  s t i m u l u s  

component of  t a s k s .  

5. The c y c l i c a l  n a t u r e  o f  a l e a r n e r ' s  i n t e r a c t i o n  w i t h  a  

Study Uni t  conforms t o  E l l i s '  p r i n c i p l e  t h a t  t h e  g r e a t e r  

t h e  amount of  p r a c t i c e  on t h e  o r i g i n a l  t a s k  t h e  g r e a t e r  

t h e  l i k l i h o o d  of  p o s i t i v e  t r a n s f e r .  

6 .  It i s  r e a s o n a b l e  t o  conc lude  t h a t  i f  Har low's  o b s e r v a t i o n s  

- i . e . ,  t h a t  i n s i g h t f u l  s o l u t i o n s  t o  problems seem p o s i t -  

i v e l y  a f f e c t e d  by e x t e n s i v e  p r a c t i c e  i n  s o l v i n g  r e l a t e d  

c l a s s e s  o f  problems - a r e  c o r r e c t  t h e n  i t  i s  r e a s o n a b l e  t o  

conc lude  t h a t  t h e  c o n s t r u c t i o n  of a  Study Unit  p r o v i d e s  a n  

1 

- - 



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

t o  p r o b l e m s  may b e  i n c r e a s e d .  

7 .  E l l i s  m a i n t a i n s  t h a t  t h e  u l t i m a t e  t e s t i n g  s i t u a t i o n  s h o u l d  

b e  as n e a r l y  i d e n t i c a l  as p o s s i b l e  t o  t h e  o r i g i n a l  l e a r n i n g  

s i t u a t i o n s .  Because  of t h e  t y p e  of  p rob lem s o l v i n g  s k i l l  

r e q u i r e d  by a S t u d y  U n i t ,  i t  i s  p o s s i b l e  t h a t  t h e  most 

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

s c h o o l  s y s t e m .  

8. A S t u d y  U n i t  v a r i e s  t h e  s t i m u l i  b u t  h o l d s  t h e  l e a r n e r ' s  

r e s p o n s e  c o n s t a n t ,  t h e  c o n d i t i o n  t h a t  E l l i s  d e s c r i b e s  as 

e n c o u r a g i n g  p o s i t i v e  t r a n s f e r .  



APPENDIX n 
Study Unit 6 * 
THE RlERCfIANT ADVENTURERS 

Study Unit 6 
Thc hlcrchant Ad~enturers 
INTENTION-PRTSENTATION 

-- 

INTENTION 

In this Study Unit we Icave thc political scene and 
look instead at English tradc and how i t  affcctcd, 
and was affcctcd by, the cconomy of this country 
and of Europe. While thc ccononlic life of the 
country follo\vcd its course alonpidc and con- 
tinually intcrconnccted with the political story, it 
has diJTcrcnt highlights, crises and disruptions. Thc 
deaths of kings, which tcndcd to  be clin~actic 
moments in the political history of the country, 
were oftcn quitc irrelevant to  the flow of the 
economy. 

This Study Unit has the title The hlcrchant 

Adventurers. Thc Fellowship, or  Company, or 
Merchant Ad\.cnt urcrs \+as formally created in 1486 
and consisted of thosc London merchants who 
controlled the profitable cloth trade with Randers. 
We will scc how the fluctua!ions in trade affected 
this powerful and wealthy group, and how the 
changes wcre rcflcctcd in their attitudes and acti- 
vitics. 

We will follow the story of English trade into the 
turbulent days of the 1550s, and take a brief look 
beyond at the grcat expansion of markets which 
took place during the reign of Elizabeth I. 

PRESENTATION 

The cloth trade. Throughout the Middle Ages the 
main English export had been wool. English wool 
was the best in Europe and hati bcen highly prized 
on thc Continent, where it had formed the raw 
material for the great cloth industries of Flanders 
and biorthern Italy. But during the century and a 
half beforc Hcnry VII camc to the throne, England 
had been dcvcloping a cloth industry of its own. By 
Henry VJIl's rcign, the English carried about tcn 
times more cloth than raw wool in the great twice 
or  thrice yearly shipments to thc fairs in and around 
Antwerp. 

The cloth was sold in lengths-dlicially 24 yards 
long, but oftcn quite a bit longcr. Thcrc was rcally 
little standardization dcspitc ollicial attcmpts to im- 
pose it. Bcsidcs the woollcn cloth which made up 
the bulk of the exports, thcrc wcrc a varicty of other 
diITcrcnt sorts and qualities of cloth; light kcrscys, 
coarse "do~cns", friczcs, and thc northcrn "cottons" 
which wcrc much cheaper materials. 

The growth of thc cloth tradc throughout the first 
half of thc sixteenth ccntury was stcady and, until 
thc boom following thc debascmcnt of thc coinage, 
which we will c o n d c r  latcr, just short of spcctncu- 
lar. Early in IIcnry Vll's rcign about 50,000 lengths 
of cloth per year wcrc cxportcd. By the last ycars of 
Hcnry Vlll's rcign about 120,000 wcrc taken over 
to Antwerp, and cvcn more wcrc sold during the 
boom years. 

T o  feed this cloth industry, it had been estimated 
thcre wcre three sheep to every person in England. 
The trade in cloth \vas an easy and profitable one 
and consequently it grew steadily, until the whole 

' This  U n i t  i s  taken from a ser ies  o f  9 on Tudor England. 



economy was heavily dependent on the sheep. A 
large proportion of the population relied on the 
state of the wool and cloth tradc for thcir livelihood: 
from shepherds to those invo1vc.d in the cloth in- 
dustry, from cloth-dealers to the hlerchant Ad- 
venturers. 

The wool travelled from the backs of the sheep 
t o  be made up into cloth by either workshops in the 
towns controlled by the guilds, or, as was more and 
more frequently the case, by individual workers in 
the country outside the guild restrictions. Those 
outside the towns and guild control were able to 
work with just the needs of the markets in mind. 
The guilds tried to  ensure that the cloths made up 
by their workers were then "finished" (dyed and 
made up into articles of clothing) by other rnern- 
bers who were traditionally i n v o h ~ d  in "finishing" 
processes. The trouble was that foreigners had little 
respect for English "finishing" and much preferred 
t o  buy raw cloth. Thus the country workers found 
that the cloth-dealers who bought up cloths around 
the country for delivery to Black\vell Hall-the 
Merchant Adventurers' headquarters in London- 
preferred to  buy from them, because they were not 
restricted by guild regulations and were quite happy 
t o  produce unfinished cloths. 

The government too tried to  ensure that English 
"finishers" should work on English cloths before 
they were taken ab~oad ,  and laws were passed at 
regular intervals to  prevent too big a proportion of 
unfinished cloths being exported. The merchants, 
who knew what thcir markets wanted, simply 
ignored the legislation. 

From Blackwcll Hall the cloths would be carricd 
across the North Sea by the Merchant Adventurers, 
o r  by men they hired, and taken to the fairs around 
Antwerp. There they would be laid out on specific 
days and buyers from all over Europe would come 
t o  look them over. The wool which started on the 
back ofan  English sheep might finish up on the back 
of almost anyone in Europe. 

Profits were good for the Merchant Adventurers. 
Their money was made on the salc of their cloths. 
abroad. They made little on the goods thcy some- 
times bought in Antwcrp and rc-sold in England. 
During the 1520s and 1530s the average profit seems 

to have worked out at between 15 and 25 per cent. 
This meant that a man could expect to double his 
money in four or fi ve years. 

All this growing prosperity, howcver, was pre- 
cariously based. It depended almost entirely on the 
salc of a single commodity-40th-in a single 
market, and if anything went wrong with that 
market, or with the commodity, the whole economy 
would be in trouble. This is just what happened. 

The trade might have continued in its dull, 
routine and profitable way had it not been for the 
dramatic effects of the rise in prices which was 
being felt all over Europe, and Henry VIII's de- 
basements of the currency which brought the English 
economy to the brink of chaos. 

The company and politics. A "merchant adventurer" 
was one who traded with foreign parts. The Com- 
pany of hferchmt Adventurers, formed at the be- 
ginning of the reign of Henry VII, consisted of those 
men who controlled the cloth trade. Their aim in 
forming the Company was to  ensure that no mer- 
chant not belonging to their Company should get 
any of the profits from trading in cloth. They tried 
to !wep out other merchants by fixing the fee for 
membership so high that none of the less wealthy 
mu-chants from ports .ourside London (known as 
"outports") could afford to pay it. Henry VII had 
to intervene and reduce the fee, but in so doing he 
acknowledged the right of the Company to charge 
on? There war some justification for a reasonable 
fee, because the Company had to pay for the upkeep 
of vlrious offices and centres in London, and others 
in Antwerp. (London dominated the cloth trade, as 
it dominated all foreign trade by this time. All the 
othcr ports together handled only about one-tenth 
as much trade as London.) As well as the Com- 
pany's need to finance various offices it was abso- 
lutciy necessary to have a strong organization to 
back up commercial ventures at that time. The 
individual merchant stood little chance of surviving 
against the trading orgnnizations-like the German 
tlamcatic Lcaguc in the Baltic, or the Venetians in 
the hfc.diterr.11ls;ln-and a trader putting into a 
port H hich a trading orgnnization fclt was "theirs" 
might find hinlsclf ncgotiating by cannon. 

(cont inued) 

[There a re  a f u r t h e r  3 - 4 pages of PRESENTATION which I w i l l  omit . ]  



INVESTIGATION 

Problcm 1 
During thc first half of the sixteenth century. the 
Merchant Adventurers' Company became one of the 
most powerrul and influential groups in England. 
They controlled the lucrative cloth trade with 
Antwerp on  which much of  England's g r o ~ i n g  
prosperity depended. Their relationship with the 
government was usually close, and they were res- 
pected and considerately treatcd by even the highest 
in the land. Their ~vcalth and pride \yere such that 
they added considerably to  the pomp and splcndour 
of state occasions. 

Consider why this Company and its members 
should havc achieved such a position of wealth and 
power in sixteenth-century society. \blhy did it all 
happen ? 

Using the RFSPOSSE INDICATOR, construct a pic- 
ture of those factors which were favournble to  the 
growth in po\vcr and wealth of the company. 

Problem 2 
The fortunes of the Merchant Adventurers' Com- 
pany to some degree prospered and then waned in 
response to  external conditions. It is dificult t o  see 
how far the Company's fortuncs also depended on 
the dynamism and energy of its members. 

As.rrmrc that you are trying to  argue that the 
Company was never rcally \ w y  advcnturous. Con- 
sidcr what f x t o r s  )'ou \ \ ~ u l d  use to  prove your case. 
(If you think they were really advcnturous try 
nevertheless to construct an  argument ivhich you 
might havc to  ans\vcr in order t o  make your cnse.) 

USC the RESPONSE IXDlCATOR to COnStrUCt a n  
argu,nent which suggests that the hlcrchant Advcn- 
turers were not rcally vcry advcnturous. 

Problem 3 
Whcn the trade in cloth became more settled after 
tile disturbances of the early 1550s, the Merchant 
Adventurers' profits continued to  come in steadily, 
but the central theme of the story of English trading 
history mo\,cs to the broader stage of the world's 
oceans. W ~ t h  the ex:ension of English trade-in 
area. and varicty of goods carried-the Merchant 
Ad\,enturers' Company's fortunes were imper- 
ceptibly but surely in decline. The late 1540s mark 
the hiyhpoint of the Company's profits, a n d  its 
trade turnover never again came u p  to  the level of 
those years of boom. 

Considcr \\ hy this should have been so. What led 
to this decline? 

Use the RESPOSSF: INDICATOR t o  explain why their 
fbrtunes decl~ncd during the latter half of the cen- 
tury. 

Problem 4 
As mentioned in Problem 3, after the 1550s the 
cmtra l  theme of the story of English trade moves 
z\vay from the single contact with Antwerp and its 
r x a t  fairs, through which English cloth had tra- - 
vrlled to a11 parts of Europe. English ships were soon 
tncrcafter calling into ports around the Baltic, the 
h lcdi ter ranc~n,  Africa, the Americas, and a little 
Inter, Inclin and the Islands of the Pacific. 

Consider the causes for this tremendous ex- 
pansion of activity. Why \\'as there such a sudden 
break-out from the patterns of trading which had 
been practised earlier? 

Use the RCSPOSSE ISDICATOR t o  explain why there 
should have been such a burst of new trading 
activities after 1551. 



KESPONSE INDICATOR 

Increasingly oftcn 
interlopers ignorcd 
the Merchant 
Adventurers' 
monopoly and traded 
in cloth with thc 
Continent. 

- 
1 

Hcnry VllI dcbascd 
thc coinagc. 

The Merchant 
Adventurers' 
monopoly \\'as 
withdrau n. 

In 1485 thc customs 
tax on cloth \IS only 
3 per ccnt of thc 
cloth's valuc. 

The formation of 
thc joint-stock 
companics ofl2rc.d a 
new means of 
financing trading 
expeditions. 

-- 

English scamcn 
hopcd for the good 
luck of the 
Spaniards in finding 
jil\.cr and gold. 

Sumc forcign trading 
organizations wcrc 
weakcni ng. 

Some of the new 
trading vcnturcs 
rcapcd cnormous 
profits. 

Thc pricc r i x  aficred 
thc Continent morc 
strongly than 
England at fmt. 

Thc hlercliant 
Advcnturcrs 
continually appr.alcrl 
to tlic Govcrnn~cnt 
Tor protccrion ag:~inst 
competitors. 

18 
------- 

Parliament backcd 
up thc Mcrchant 
Adventurcrs' claim 
to control the salc 
of cloth abroad. 

Trade with the 
Continent was 
disrupted by wars of 
religion, and thc 
Spaniards' destruction 
of Antwcrp. 

7 

The Merchant 
Advcnturcrs 
iatroduccd ",tinls" 

Steps wcrc tithcn to 
repair thc damage 
donc to thc coinngc 
by Hcnry V I I I .  

1: 
. . - . - - .- 

By trying to sell 
undcrsizcd cloths 
during thc boon1 
yC:lrs, thc Xlcrch:~nt 
Advcnturcrs &lrnqcd 
their reputation 
nbrontl. 

I! 

Moncy was available 
:n London, to back 
risky cxpcditions. 

ncgotiatcd thc 
"lntcrcursus 
Magnus". 

It  was "outport" 
mcrchants \tho firbt 
traded with thc 
Americas. 

- 
12 

The Merchant 
Adventurcrs had to 
pay heavily for tltc 
privilcgcs granted to 
thcm in Elizabclh 1's 
rcign. 

1C 

The Merchant 
Adventurcrs 
controllcd ncarly all 
thc cloth passing 
through thc port of 
London. 

21 



1 land> A = I f  you inc luded i n  your  response 4 and 6, read 
Comment A. 

( 0  = omi t ted)  

DlSCUSSION GUIDE 

Problem 1 Problem 3 

14and6)  A 

[ a n d ( 8 >  B 

F O X >  c -> D 

[G+ E 

by three or more of 1, 2, 7, 9, 
110, 12, 15,16, 17 and 19 

- 
1s) 
' any two or more of 1,4,10,1 

and 17 

111 and 19) N 

F> 0 

[or> P 

any three or more of 2, 3, 6 
8, 13,14,18 and 20 

Problem 2 Problem 4 

111 or20)  K 

any three or more of l,2,5,6,7, 
8,9,10,13,14,15,16,17 and 19 

any three or more of 
18 and 20 

DISCUSSION COMMENTS 

A 
I would exclude both of these items from my rc- 
sponse bccausc thcy refer mainly to the period when 
the Company's fortuncs were in decline. There may 
well have bccn money available for investment in 
trade during the early part of the century, and the 
profits from investment in the cloth trade certainly 
drew a great deal of it, thus helping its growth, bur 
the London-Antwerp "milk-run" could hardly be 
classed as a risky cxpcdition. Nor was the slow dc- 
cline of foreign trading organizations during the 
early period really of grcat bcncfit for the Merchant 
Advcnturcrs' Company. Thcre is, however, a sense 
in which both thcsc itcms could be uscd to dcvclop 
your picturc of the masons for the growth of the 
Company. I t  dcpcnds on how you intcrpret thcnl. 

B 
It is difficult to assess how far government "pro- 
tection" for the Merchant Adventurers was effective 
especially at a time when the government largely 
lackcd the means to enforce its rulings. There were 
court cascs against men who trespassed on the 
Company's monopolies, but such cascs do not seem 
to have becn a great discouragement, in that 
shortly afterwards the same men can be found 
"interloping" again. 
The Company's attempts to  protect their own 
markcts by introducing "stints" to ensure a steady 
but not too grcat supply in the markets (thus k c c p  
ing the priccs up) was again of questionable value. 
The markcts wcrc capable of co~~siderable cxpan- 
sion, as they had provcd during the boom years, 



and it is possible that with a morc adventurous 
policy they niight havc bccn able to scll a lot morc 
cloth. 

C 
In these times, when pcace and order wcrc easily 
and often disrupted, trading was a hazardous oc- 
cupation. For rcgular trailing relations betwcen 
countries it was thought ncccsury to havc powerful 
and wcll-organized companies in chargc of the 
operation. And as tradc also bencfitcd the King 
whose subjccts grew wealthy from it, wise monarchs 
were careful to  hclp thcir merchants. Hcnry VII 
was particularly noted for the help he gave to the 
Merchant Adventurers' Company, which, tvith the 
cooperation of Parliament, ensured that thcy were 
able t o  control the valuablc English cloth trade, on 
which the Company's fortunes depended. While 
there were obviously limits to the value of govern- 
ment help in this period, especially in areas tvhcre 
the government largely lacked thc means to cnforcc 
its rulings, I think that it was really uscful to the 
Company and certainly helped their growth. 

D 
When the Merchant Adventurers had gained a 
virtual monopoly over all the cloth passing through 
London-which carricd ncarly ten times as much 
trade as all the other English ports put togrther- 
their fortunes were assured. The Staplers' Company, 
which traded in wool, had been powerful and 
wealthy throughout the hliddlc Ages, and had paid 
for its pronlinence and political support from the 
government, by increasingly heavy taxes on its 
cloth. In fact by the end of the fifteenth century the 
taxes \\.ere crippling thc trade. The cloth trade, how- 
ever, suffered no such disadvantage. paying a mcrc 
3 per cent of its value on passing through the cus- 
toms. I think both thesc factors are essential to 
understanding why thc Company achicvcd thc early 
success it did. 

E 
Though England felt the eKccts of a rise in prices 
throughout thc early sivtccnth century, it was Icss 
marked-until Henry VIIl's dcbascmcnts -than on 

the Continent. This left the English tradcrs at an 
advantage. When the English coinage was dcbased 
the tradcr's position was evcn morc favourable. I 
think these arc both very important in explaining 
the growth of the Merchant Advcnturcrs' Company. 
If you do  not understand why these two items 
should have helpcd English tradcrs read again the 
scctio:~ in the PKI  SENTATION entitled "The price rise 
and dcbascmcnts". 

F 
All these statements I have interpreted as more or 
less irrelevant to the problem as I see it. It might be 
that you have seen a connection which I thought 
too indirect to comment on, or perhaps you have 
not understood cxactly what the problem is con- 
cerned with. It may be that you have confused the 
time scale, or included causes rather than effects, or 
effects rather than causes, or it may be that the con- 
nection you have secn is a perfectly good one which 
has escaped me. Whatever the reason, if you re-read 
the problem and the relevant part of the PRESENTA- 

TION, YOU should in most cases be able to work out 
why the statements you included are not discussed 
specifically. 

G 
I would tend to exclude this' because it seems to me 
nor necessarily a sign of unadventurousness. 
Though when combincd with their past activities 
an? thcir flooding of the single market without any 
attsmpts at diversifying their products, then I sup- 
pose it might be possiblc to use it to  build a picture 
of the Company's unadventurousness. 

1 I 
Perhaps it is a little unfair to try to  brand the Mer- 
chmt  Advcnturcrs as unadventurous because thcy 
did not use any of thcir profits from the London- 
Antwerp cloth tradc to invest in voyages of adven- 
ture, or more daring attempts to trade with different 
markets. I tcnd to think that item 4 is a form of 
condcmnation however, bccausc the world's mar- 
kets were opcning up and the prospects of profit 
froin distant and exotic markets wcrc trenicndous- 
for those with the courage to try. 

( con t i  nued) 

[I have omi t t e d  the rernai n i  ng D ISCUSSION COMMEIITS.] 



VIEWPOINTS 

You will have gathered that I don't have much 
admiration for the advent~rousness of the hler- 
chant Adventurers. It seems to me there were 
tremendous opportunities available at that time for 
men with the means to sail the seas to indulge any 
spirit of adventure they might have. Whole new 
continents were bcing disco\ued and opened up, 
fabulous wealth was available to  those who tvere 
ready to take risks in the vast stretches of oceans 
which were bcing discovered (and were found to 
lead NOT to the edge of the world or to hell). 

Try to imagine how it must have appearcd to a 
man of the sixteenth century. Suddcnly the world 
expanded; more than doubled in size. New \yondm 
were reported in Lond'on, and talked about in the 
taverns. Slaves were shown off around London as 
though thcy wcre strange creatures. The conquests 
of the Spaniards and Portuguese were discussed 
with envy, and probably half disbelief. Unimagin- 
able hoards of gold and jewels were dragged from 
the ancicnt civilizations of South and Ccntral 
America. Grcat things were happening and bcing 
done. And thc Merchant Adventurers, who had 
money, ships, tradable commodities, ploughed 
solcmnly to and fro across the Channel on the 
London-Antwcrp milk-run. 

Perhaps this is a little unfair. After all they were 
on to a good thing. Guaranteed profits of 15-25 per 
cent werc not to be passed up for dangerous risks. 
But it does sccin that their greed for those easy 
profits outweighed any sense of adventure they 
might have had. At the beginning of the century a 
Venetian wrote of those English merchants that they 
were so greedy for the profits they made in Antwerp, 
that even if their fathers wcre hanged at Antwerp 
gate they would crawl between their legs to  get to  
the town's markets. 

It was the west country sailors who showcd r ed  
imagination and adventure. The Hawkins family 
(W~lliam the father, John the more famous son, and 
Richard the grandson), Drake, and perhaps the most 
creative, gallant and truly adventurous of them all, 
Walter Ralcigh, laid the foundations for England's 
great seafaring tradition. The actual exploits ofthese 
men read like a trcmcndous adventure story. You 
should bc able to find plenty of material on  Haw- 
kins's and Drake's voyages and fights along the 
Spanish hlain. Try to  find also That Great Lucyer 
by h4argarct Irwin. It is an  imaginative account of 
Raleigh's life and adventures. Raleigh secms to me 
to be onc of the most attractive figurcs in England's 
history. 


