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PAIRED-ASSOCIATE TRANSFER AS A FUNCTION OF

ANTICIPATim VERSUS FREE LEARNING

Most s tu d ie s  o f  p a i r e d - a s s o c i a te  t r a n s f e r  of t r a i n i n g  have employed 

th e  a n t i c ip a t io n  (ANT) m ethod o f  p r e s e n ta t io n  and l i t t l e  i s  known of 

th e  g e n e r a l i ty  o f  th e o r ie s  o f  t r a n s f e r  mechanisms beyond th e  ANT m ethod. 

T h e o rie s  co n ce rn in g  t r a n s f e r  mechanisms have, in  tu r n ,  r e l i e d  h e a v i ly  

upon th e  tw o -s tag e  model (Underwood & S chu lz , 1960) o f  p a i r e d - a s s o c ia te  

l e a r n in g ,  a  model w hich a s s ig n s  m a jo r ro le s  to  th e  re sp o n se  item  and 

to  a s s o c ia t iv e  p ro c e s s e s  b u t  m in im izes th e  r o le  o f  th e  s tim u lu s  item  

and backw ard a s s o c ia t iv e  le a r n in g .  The tw o -stag e  model o f  re sp o n se  

le a r n in g  and a s s o c ia t iv e  le a r n in g  i s  i t s e l f  p r e d ic a te d  upon th e  p ro ­

c e s s e s  in v o lv e d  in  ANT m ethod le a r n in g  and hence some q u e s tio n s  abou t 

th e  g e n e r a l i ty  o f t r a n s f e r  p ro c e s s e s  a c ro ss  methods o f  p r e s e n ta t io n  

s im u lta n e o u s ly  become q u e s tio n s  ab o u t th e  g e n e ra l i ty  o f  th e  tw o -s tag e  

m odel. M a r t in 's  (1965) conçonen t p ro cess  a n a ly s is  o f  t r a n s f e r  o f  t r a i n ­

in g ,  in  which re sp o n se  a v a i l a b i l i t y ,  forw ard a s s o c ia t iv e  le a r n in g ,  and 

backw ard a s s o c ia t iv e  le a r n in g  a r e  assumed to  be th e  m ajo r components o f 

t r a n s f e r  in  c l a s s i c a l  Osgoodian parad igm s, may be seen  to  r e f l e c t  th e  

d u a l in f lu e n c e  o f  ANT m ethod p ro c e s s e s  and th e  s ta g e  a n a ly s i s  co n cep tio n  

o f p a i r e d - a s s o c i a te  le a r n in g .

I m p l ic i t  in  most th e o r i e s  o f  t r a n s f e r  in  c l a s s i c a l  parad igm s i s  th e  

assum ption  th a t  PA le a r n in g  in  th e  ANT method y ie ld s  a sy m m etric a l forw ard 

and backw ard a s s o c ia t iv e  s t r e n g t h ,  in  c o n t r a s t  to  th e  a s s o c ia t iv e  symmetry



h y p o th e s is  o f Asch and E b en h o ltz  (1962) which h o ld s  th a t  b i d i r e c t i o n a l  

a s s o c ia t io n s  o f eq u a l s t r e n g th  a re  form ed. W hile th e  ev id en ce  f o r  th e  

a s s o c ia t iv e  symmetry h y p o th e s is  i s  m ix e d ,th e  b u lk  o f  th e  l i t e r a t u r e  i n ­

d ic a te s  th a t  asymmetry i s  c lo s e r  to  th e  r u le  than  th e  e x c e p tio n  when 

le a rn in g  i s  conducted  under th e  ANT method (E k s tra n d , 1966 ). Asymmetry 

under th e  ANT m ethod, how ever, has been  p o s tu la te d  as a perfo rm ance  

r a th e r  th an  a  le a rn in g  phenomena by a  number o f  in v e s t ig a t o r s  ( e . g . ,

Asch & E b e n h o ltz , 1962; E k s tra n d , 1966; Kanak & N euner, 1 9 70 ). Kanak & 

Neuner have d em o n stra ted  t h a t  methods o f  PA le a r n in g  w hich in v o lv e  

r e c o g n it io n  le a rn in g  o f  one item  of a  p a i r  and r e c a l l  p ro c e s s e s  f o r  

th e  o th e r  item  o f  a  p a i r  ( e . g . ,  ANT m ethod) do p roduce asymm etry in  

b i d i r e c t i o n a l  r e c a l l ,  w h ile  methods w hich in v o lv e  homogeneous p ro c e s s e s  

d u rin g  a c q u i s i t i o n  f o r  b o th  item s ( i . e .  , e i t h e r  r e c o g n i t io n  o r  r e c a l l )  

r e s u l t  in  a s s o c ia t iv e  symmetry. S ince backw ard a s s o c ia t iv e  le a r n in g  in  

th e  ANT method i s  f r e q u e n t ly  w eaker th a n  fo rw ard  le a r n in g ,  t r a n s f e r  

paradigm s in v o lv in g  backw ard a s s o c ia t iv e  p ro c e s se s  t y p i c a l l y  y ie ld  

w eaker t r a n s f e r  e f f e c t s  th a n  th o se  in v o lv in g  fo rw ard  p ro c e s s e s ,  th e  

ro le  o f re sp o n se  le a r n in g  n o tw ith s ta n d in g . I t  fo llo w s  from  th e  r e s u l t s  

o f  Kanak and N euner, how ever, th a t  m ethods o f  a c q u i s i t io n  in v o lv in g  

homogeneous p ro c e s s e s  fo r  b o th  item s ( e . g . ,  f r e e  le a r n in g ,  FL) migjht 

r e s u l t  in  backw ard a s s o c ia t iv e  p ro c e s se s  i n  t r a n s f e r  e q u a l ly  as p o te n t  

as  fo rw ard  p r o c e s s e s .

The p r e s e n t  s tu d y  compared t r a n s f e r  in  th e  A-B, A-D; A-B, C-B;

A-B, A-Br; and A-B, C-D paradigm s as a fu n c tio n  o f  ANT v e rs u s  FL m ethods 

of p r e s e n ta t io n  in  o rd e r  to  ( 1 ) a s s e s s  th e  g e n e r a l i ty  o f  th e o r ie s  o f  

t r a n s f e r  mechanisms to  th e  FL m ethod, and (2) t e s t  f o r  th e  i n t e r a c t i o n



o f m ethod o f  p re s e n ta t io n  w ith  t r a n s f e r  parad igm s su g g es ted  by  th e  

above a n a ly s i s  o f a s s o c ia t iv e  le a rn in g  p ro c e s s e s  and t h e i r  i n t e r a c t io n  

w ith  m ethod o f  p r e s e n ta t io n .  Kanak and N euner found th a t  th e  r a t e  o f 

a c q u i s i t i o n  o f  a  s in g le  e i g h t - p a i r  l i s t  o f  m ean in g fu l words d id  n o t 

d i f f e r  betw een th e  ANT and FL m ethods. The FL ta s k  in v o lv ed  an a l t e r ­

n a t in g  s tu d y - t e s t  t r i a l  p ro ced u re  in  w hich th e  was re q u ire d  to  r e c a l l  

b o th  item s o f  any g iven  p a i r  w ith in  a 4 s e c .  i n t e r v a l ,  a p ro ced u re  w hich 

e n su re s  th e  e q u a l a v a i l a b i l i t y  o f  b o th  item s in  c o n t r a s t  to  th e  ANT 

m ethod.

The p r e s e n t  s tu d y  a l s o  u sed  h ig h ly  f a m i l i a r  word p a i r s  and  was 

d es ig n ed  to  determ ine w heth er t h i s  e q u a l i ty  o f  methods in  i n i t i a l  

a c q u i s i t i o n  ex tends to  t r a n s f e r  o f  t r a i n i n g  phenomena. On th e  b a s is  

o f  Kanak and N euner's  f in d in g s ,  th e  s t r e n g th  o f backward a s s o c ia t io n s  

(B-A) i s  a fu n c tio n  o f  th e  l e v e l  o f s t im u lu s  a v a i l a b i l i t y  d u r in g  a c q u i s i ­

t i o n .  Thus th e  r e l a t i v e  e f f e c t  o f  B-A a s s o c ia t io n s  d u rin g  t r a n s f e r  sh o u ld  

a l s o  d i f f e r  acco rd in g  to  w h e th e r they  w ere a c q u ire d  under a m ethod en­

s u r in g  h ig h  (FL) o r low (ANT) s tim u lu s  a v a i l a b i l i t y .  S p e c i f i c a l ly ,  one 

o f  th e  m ajor so u rces  o f  n e g a t iv e  t r a n s f e r  in  th e  C-B and A-Br paradigm s 

i s  th e  co m p e titio n  betw een o ld  f i r s t  l i s t  B-A a s s o c ia t io n s  and  th e  new 

second  l i s t  B-A a s s o c ia t io n s  (M a rtin , 1965). The in c re a s e d  s t r e n g th  o f  

th e  f i r s t  l i s t  B-A a s s o c ia t io n s  under FL sh o u ld  r e s u l t  in  g r e a t e r  back­

w ard a s s o c ia t iv e  c o m p e titio n  w ith  an e x p e c te d  consequence o f  g r e a te r  

n e g a t iv e  t r a n s f e r  in  th e  C-B and A-Br parad igm s u nder FL as opposed to  

ANT method le a rn in g . No d if f e r e n c e s  betw een m ethods in  th e  A-D paradigm  

w ere e x p e c te d  s in c e  th e  m ethods sh o u ld  in v o lv e  e q u a l ly  p o te n t  fo rw ard  

a s s o c ia t iv e  co m p e titio n . The d eg ree  o f  t r a n s f e r  f o r  each parad igm  

w ith in  each  method was e v a lu a te d  r e l a t i v e  to  th e  A-B, C-D n o n s p e c if ic



t r a n s f e r  paradigm , a  parad igm  in  w hich  th e  two m ethods w ere n o t  ex p ec ted  

to  le a d  to  any d if f e r e n c e s  as a  fu n c t io n  o f  t r a n s f e r  mechanisms p e r  s e .

Method

S u b je c ts  and E xperim en ta l D es ig n . The ^ s  w ere 96 in t ro d u c to ry  

psycho logy  s tu d e n ts  a t  th e  U n iv e rs ity  o f  Oklahoma who re c e iv e d  co u rse  

c r e d i t  f o r  t h e i r  p a r t i c ip a t io n  in  th e  e x p e rim en t. A ll  Ss w ere n a iv e  

w ith  r e s p e c t  to  v e r b a l  le a rn in g  r e s e a r c h  and w ere random ly a s s ig n e d  

to  one o f  th e  16 tre a tm e n t g rovçs a c c o rd in g  to  a  p re a r ra n g e d  fo rm a t. 

F u rth e rm o re , Ss w ere a s s ig n e d  to  th e  two o rd e rs  o f  a d m in is t r a t io n  f o r  

b i d i r e c t i o n a l  r e c a l l  in  a  c o u n te rb a la n c e d  fa s h io n  such  th a t  th e  f i r s t  

^  a s s ig n e d  to  a g iv en  group re c e iv e d  o rd e r  1 , th e  second  o rd e r  2 , th e  

t h i r d  o rd e r  1 e t c .  Those £ s  who f a i l e d  to  reac h  a  c r i t e r i o n  o f  6 / 8  

c o r r e c t  re sp o n ses  on L i s t  1 le a rn in g  w ith in  10 t r i a l s  w ere e l im in a te d  

and r e p la c e d  w ith  the  n e x t ^  to  a p p e a r . T his c r i t e r i o n  was chosen 

b ecau se  o f  ev id en ce  from a s tu d y  by Kanak and N euner (1970) t h a t  f u r th e r  

d eg ree s  o f  le a rn in g  on L i s t  1 m ight i n f l a t e  B-A r e c a l l  and le a d  to  

a r t i f a c t u a l l y  sy m m etrica l A-B and B-A r e c a l l  f o r  ANT g r o ;ç s .  One 2  in  

FL C-D, one in  ANT C-B, and one in  FL C-B w ere e l im in a te d  b ecau se  o f  

f a i l u r e  to  meet t h i s  c r i t e r i o n .  One in  FL C-B, and one ^  in  ANT A-Br 

w ere e l im in a te d  due to  f a i l u r e  to  u n d e rs ta n d  i n s t r u c t i o n s ,  w h ile  one ^  

in  ANT C-D was e l im in a te d  due to  i n c o r r e c t  i n s t r u c t i o n s .

Word L i s t s . The word m a te r ia ls  c o n s is te d  o f  32 words s e le c te d  

from th e  T hom dike-L orge (1944) w ord coun t w ith  th e  p r in c i p le  c r i t e r i o n  

b e in g  th a t  the  words be  h ig h  in  freq u en cy  ( a l l  w ere AA) b u t  m in im a lly  

r e l a t e d  a s s o c ia t iv e ly  to  one a n o th e r  as  d e te rm in ed  by th e  P a le rm o -Je n k in s  

(1964) norm s. Two 16 item  subpoo ls  w ere c r e a te d  from  th e  i n i t i a l  p o o l .



one b e in g  d e s ig n a te d  th e  A-B l i s t  and th e  o th e r  th e  C-D l i s t  ( 8  S t 

and 8 R w ords p e r  l i s t ) .  On th e  b a s is  o f th e se  two m a s te r  l i s t s ,  th e  

a p p ro p r ia te  l i s t  f o r  each  paradigm  was c o n s tru c te d  w ith  A-B b e in g  a 

common second  l i s t  f o r  a l l  fo u r  parad igm s. Two s e t s  o f  l i s t s  (x  and  y) 

w ere d e r iv e d  such t h a t  th e  S t and R w ords o f  l i s t  x  became th e  R and 

S t  words., r e s p e c t iv e ly ,  o f l i s t  y . T h is  m a n ip u la tio n  was in c lu d e d  to  

c o n t ro l  f o r  th e  p o s s ib le  d i f f e r e n t i a l  e a se  o f  fo rm ing  a s s o c ia t io n s  in  

e i t h e r  d i r e c t io n  on th e  b a s is  o f  a g iven  i t e m 's  f u n c t io n .  Thus th e  

D term s o f  A-D ( l i s t  x) w ere th e  D term s o f  C-D ( l i s t  x) w h ile  th e  C 

te rm s o f  C-B ( l i s t  x ) were th e  C term s o f C-D ( l i s t  x ) . S im ila r  r e l a t i o n s  

o b ta in e d  f o r  l i s t  y C and D te rm s. F or th e  A-Br l i s t  th e  o r ig in a l  

p a i r in g s  w ere  random ly r e p a i r e d .

P ro c e d u re . Each ^  ap peared  a t  th e  la b o ra to ry  a t  v a ry in g  tim es 

th ro u g h o u t th e  day ac c o rd in g  to  th e  tim e  f o r  w hich he  s ig n e d  up. T e s t­

in g  o ccu rred  in d iv id u a l ly .  For L i s t  1 le a r n in g ,  ^ s  w ere g iven  s ta n d a rd

ANT o r FL in s t r u c t i o n s .  In  o rd e r  to  f a c i l i t a t e  th e  u n d e rs ta n d in g  o f  th e

in s t r u c t io n s  and to  p ro v id e  warmup, a p p ro p r ia te  exam ples o f  ANT o r  FL 

w ere g iv en  u t i l i z i n g  2 p a i r s  o f low -m eaningfu l d i s y l l a b l e s  (N oble, 1952). 

The ^ s  d id  n o t  p r a c t i c e  le a rn in g  th e s e  sam ples b u t  s in ç ly  w atched th e  

p ro c e d u re .

The l i s t s  w ere p re s e n te d  by means o f a  Kodak C aro u se l S lid e  P r o je c to r .  

F o r ANT g ro u p s , a 2 :2  s e c .  r a t e  o f exposu re  w ith  a  4 s e c .  i n t e r t r i a l  

i n t e r v a l  (a  s l i d e  w ith  a  s e r i e s  o f  4 a s t e r i s k s  p re s e n te d  f o r  2 s e c .  f o l ­

lowed by a  s l i d e  w ith  a s in g le  a s t e r i s k  f o r  2 s e c . )  was u t i l i z e d .

For FL g ro u p s , th e  8 S t-R  p a i r s  w ere p re s e n te d  f o r  exposures o f  2

s e c .  each  d u rin g  s tu d y  t r i a l s .  This was fo llo w ed  by a 2 s e c .  i n t e r t r i a l
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i n t e r v a l ,  o ccup ied  by a  s l i d e  show ing a s in g le  a s t e r i s k  w hich in d ic a te d  

th e  s t a r t  o f  th e  t e s t  t r i a l s .  D uring th e  t e s t  t r i a l s ,  r e c a l l  was p aced  

by u t i l i z i n g  8  b la n k  s l i d e s  p re s e n te d  f o r  an exposu re  tim e o f  4 s e c .

The was in s t r u c t e d  to  t r y  to  g iv e  one and on ly  one p a i r  d u r in g  each  

b la n k  s l i d e  p r e s e n ta t io n .  The p a c in g  cue was th u s  th e  a u d ib le  c l i c k  

o f  th e  p r o je c to r  mechanism as i t  dropped in  a  b la n k  s l i d e .  The 8 b la n k  

s l i d e s  d u r in g  FL w ere fo llo w ed  by a n o th e r  i n t e r t r i a l  i n t e r v a l  (a  s e r i e s  

of 4 a s t e r i s k s )  o f 2 s e c .  w hich in d ic a te d  th e  end o f  a  t e s t  t r i a l  and th e  

b e g in n in g  o f  a  new s tu d y  t r i a l .  A ll  p r e s e n ta t io n  r a te s  w ere c o n t ro l le d  

m e ch an ic a lly  by means o f  a  p re - re c o rd e d  ta p e  w hich a u to m a tic a l ly  p ro ­

grammed th e  s l i d e  change mechanism v ia  a  Kodak Tape S y n ch ro n ize r .

F o llow ing  th e  s u c c e s s fu l  a t ta in m e n t o f  th e  6 / 8  c o r r e c t  re sp o n se  

c r i t e r i o n  on L i s t  1 , th e  ^ s  w ere to ld  t h a t  they  w ere doing  f in e  and th a t  

th ey  would now le a m  " a n o th e r  l i s t  o f  w ords in  e x a c tly  th e  same manner 

in  w hich they  had  been  l e a r n in g ."  Hie ^ s  w ere a ls o  i n s t r u c te d  th a t  th ey  

w ould c o n tin u e  on th e  second l i s t  u n t i l  th ey  reac h ed  a c r i t e r i o n  o f  one 

p e r f e c t  t r i a l  o r  te n  t r i a l s  w h ichever came f i r s t .

Four random s e r i a l  o rd e rs  o f  p r e s e n ta t io n  w ere u t i l i z e d  f o r  th e  ANT 

method and th e  s tu d y  p o r t io n s  o f  FL on b o th  L i s t  1 and L i s t  2 in  o rd e r  

to  p re v e n t s e r i a l  le a rn in g .

Fo llow ing  th e  a t ta in m e n t o f  c r i t e r i o n  on L i s t  2 , ^ s  r e c e iv e d  i n ­

s t r u c t io n s  fo r  a  paced  b i d i r e c t i o n a l  r e c a l l  o f  L i s t  1 ite m s . Two o rd e rs  

o f p r e s e n ta t io n  w ere u t i l i z e d  in  b i d i r e c t i o n a l  r e c a l l  w ith  o n e -h a l f  o f  

th e  ^ s  in  each group r e c e iv in g  o rd e r  1 w h ile  th e  rem ainder r e c e iv e d  o rd e r  2 . 

For o rd e r  1 th e  ^ s  w ere to ld  t h a t  they  would f i r s t  see  th e  8  S t item s o f  

L i s t  1 fo llo w ed  im m ediately  by th e  8  R item s o f  L i s t  1. F or each ite m  th e  

^  was i n s t r u c te d  to  "g iv e  o r  g u ess"  th e  ite m  w hich was o r ig i n a l l y  p a i r e d
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in  L i s t  1 to  th e  item  h e  saw on th e  s c r e e n .  O rder 2 re v e rse d  th e s e  

p ro c e e d in g s  such th a t  th e  8 R ite m s  w ere p re s e n te d  f i r s t  fo llow ed by 

th e  8 S t  i te m s . A ll  16 item s from  L i s t  1 f o r  each  group were p r e ­

se n te d  a t  an exposure r a t e  o f  2 s e c .  w ith  each  ite m  fo llow ed by a 

b la n k  s l i d e  o f  2 s e c .  w hich gave th e  ^  ad eq u a te  tim e  to  r e c a l l .

At th e  te rm in a tio n  o f  r e c a l l ,  ^ s  w ere in s t r u c t e d  to  not d isc u ss  

th e  ex p erim en t w ith  t h e i r  c la ssm a te s  and w ere th an k ed  f o r  t h e i r  p a r­

t i c i p a t i o n .



RESULTS

L i s t  1 A c q u is i t io n . The a n a ly s is  o f  v a r ia n c e  o f L is t  1 a c q u i s i t i o n  

d a ta  was b ased  on th e  m in ie r  o f  t r i a l s  t o  th e  c r i t e r i o n  o f 6 / 8  c o r r e c t  

re sp o n se s  on one t r i a l .  D if fe re n c e s  betw een  methods w ere n o t s i g n i f i c a n t ,  

F (1 ,8 0 )  = 1 .4 4  , 2  .2 5 . These r e s u l t s  in d ic a te  a  c o n ç a r a b i l i ty  of

m ethods w ith  r e s p e c t  to  le a rn in g  d i f f i c u l t y  and th u s  r e p l i c a t e  th e  

f in d in g s  o f Kanak and Neuner (1970). D if fe re n c e s  betw een groups as  

d e f in e d  by paradigm s w ere a l s o  n o n s ig n i f i c a n t ,  (3 ,8 0 ) = 1 .5 4 ,  2  .2 5 ,

and th e  g roups may th e r e f o r e  b e  c o n s id e re d  com parable in  th e  d eg ree  of 

L i s t  1 l e a r n in g .  S in ce  th e  l i s t  v a r i a t i o n  was a l s o  n o n s ig n i f i c a n t ,

JF (1 ,8 0 ) = < 1 . 0 0 , com parable l i s t s  w ere  combined i n  each c o n d i t io n  f o r  

a l l  f u r th e r  a n a ly s e s .  The o v e r a l l  mean t r i a l s  to  c r i t e r i o n  was 3 .90  

w ith  a  s ta n d a rd  d e v ia t io n  o f  1 .9 3 .

L i s t  2 T r a n s f e r . Two s e p a r a te  a n a ly s e s  of v a r ia n c e  w ere perform ed 

on th e  L i s t  2 t r a n s f e r  d a ta .  The f i r s t  a n a ly s is  was b ased  on th e  number 

o f  c o r r e c t  re sp o n se s  on th e  f i r s t  two t r i a l s .  The second a n a ly s i s  was 

b ased  on th e  t o t a l  number o f  c o r r e c t  re sp o n se s  a  ^  gave th ro u g h o u t a l l  

t r i a l s  d iv id e d  by th e  t o t a l  p o s s ib le  number of c o r r e c t  re sp o n se s  f o r  

th o se  t r i a l s . The c r i t e r i o n  f o r  L is t  2 was one p e r f e c t  t r i a l  o r te n  

t r i a l s  w h ichever o ccu rred  f i r s t .  T w en ty -e ig h t £ s  reached  th e  10 th  t r i a l  

w ith o u t re a c h in g  c r i t e r i o n  (ANT-CB, 2 ; ANT-AD, 2 ; ANT-ABr, 6 ; FL-CD, 2; 

FL-CB, 6 ; FL-AD, 5 ; FL-ABr, 5 ) .  Because o f th e  f a i l u r e  o f th e s e  Ss to  

re a c h  c r i t e r i o n ,  th e  a n a ly s is  o f th e  number o f c o r r e c t  re sp o n se s  to  th e  

b a s e  o f  o p p o r tu n i t ie s  was deemed a more a p p ro p r ia te  m easure th a n  e i t h e r  

t r i a l s  t o  c r i t e r i o n  o r t o t a l  c o r r e c t  re s p o n s e s .

8
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C o rre c t R esponses on T r ia l s  1 -2 . The ÏL m ethod was a  more e f f i c i e n t  

method o f  a c q u i s i t io n  on th e  f i r s t  two t r a n s f e r  t r i a l s  th an  was ANT,

2  (1 ,8 8 ) = 4 .2 4 , 2. < .0 5 . The means and s ta n d a rd  d e iv a t io n s ,  r e s p e c t iv e ly ,  

w ere 6 . 8 8 , 2 .60 (FL) and 5 .7 3 , 3 .06  (ANT). The paradigm s a ls o  d i f f e r e d  

s ig n i f i c a n t l y  from  one a n o th e r , F (3 ,8 8 ) = 3 .8 9 , 2  ^ .025 . The means and 

s ta n d a rd  d e v ia t io n s ,  r e s p e c t iv e ly ,  w ere 7 .5 4 , 2 .8 0  (CD); 6 .8 3 , 2 .94  (CB); 

5 .7 5 ,  2 .03  (AD); and 5 .0 8 ,  3 .17  (A B r). D im n e tt 's  t e s t  f o r  com parisons 

w ith  a  c o n t ro l  (W iner, 1962) re v e a le d  th e  d i f f e r e n c e  betw een CD and CB 

to  be n o n s ig n i f ic a n t ;  betw een CD and AD th e  d i f f e r e n c e  in d ic a t in g  n e g a t iv e  

t r a n s f e r  was s i g n i f i c a n t  (£  < .0 5 ) ,  and betw een  CD and ABr th e  d i f f e r e n c e  

in d i c a t in g  even g r e a t e r  n e g a t iv e  t r a n s f e r  was a l s o  s ig n i f i c a n t  (£  < . 0 1 ) .  

D uncan 's t e s t  f o r  m u l t ip le  c o n ç a riso n s  (W iner, 1 9 6 2 ), l i k e  D u n n e tt 's ,  

in d ic a te d  the  d i f f e r e n c e  betw een CD and AD to  b e  s i g n i f i c a n t  (£  < .05 ) , 

a s  w e l l  as th e  d i f f e r e n c e  betw een CD and ABr (£  < .0 1 ) .  F u rth erm o re , 

th e  d if f e r e n c e  betw een CB and A-Br was a l s o  s i g n i f i c a n t  ( £  < .05) w h ile  

no o th e r  com parisons reach ed  a  commonly a c c e p te d  l e v e l  o f s ig n i f i c a n c e .

The p re d ic te d  i n t e r a c t i o n  betw een methods and parad igm s was n o t s i g n i f i c a n t ,  

F (3 ,8 8 )  = < 1 .0 0 .

T o ta l  C o rrec t R esponses to  B ase o f  O p p o r tu n i t ie s . The FL p ro ced u re  

was found , as in  th e  p re v io u s  a n a ly s i s ,  to  b e  a  more e f f i c i e n t  method of 

a c q u i s i t i o n  th an  was th e  ANT m ethod, 2  (1 ,8 8 )  = 1 7 .0 0 , £  < .0 0 1 . The 

means and s ta n d a rd  d e v ia tio n s  o f  th e  p ro p o r t io n s ,  r e s p e c t iv e ly ,  were .6 0 ,

.13  (ANT) and .6 9 , .09 (FL ). The paradigm s a ls o  d i f f e r e d  s i g n i f i c a n t l y  

from  one a n o th e r , 2  (3 ,8 8 ) = 6 .0 0 ,  £  < .0 0 1 . The means and s ta n d a rd  

d e v ia t io n s ,  r e s p e c t iv e ly ,  w ere .7 0 , .09 (CD); . 6 6 , .14 (CB); .6 4 , .10 (AD); 

and .5 8 , .19 (A Br). D im n e tt 's  t e s t  r e v e a le d  th e  d i f f e r e n c e  betw een CD 

and CB to  be n o n s ig n if ic a n t  a s  i n  th e  f i r s t  a n a ly s i s ;  betw een CD and AD
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th e  d i f f e r e n c e  i n d i c a t i n g  n e g a t iv e  t r a n s f e r  as  in  th e  f i r s t  a n a ly s i s  was 

s i g n i f i c a n t  (£  < .0 5 ) ;  and betw een CD and ABr th e  d i f f e r e n c e  in d i c a t in g  

even  g r e a t e r  n e g a t iv e  t r a n s f e r  ag a in  was a l s o  s i g n i f i c a n t  (£  < . 0 1 ) .

D uncan's t e s t  on th e  d i f f e r e n c e s  betw een paradigm s in d ic a te d  s i g n i f i c a n t  

d i f f e r e n c e s  betw een CD and AD (£  < .0 5 ) ,  CD and ABr (£  < .0 1 ) ,  r e s u l t s  

c o n s is te n t  w ith  a l l  o th e r  a n a ly se s  and m easu re s, as w e l l  as s i g n i f i c a n t  

d i f f e r e n c e s  betw een CB and ABr (£  < .01) and AD and ABr (£  < .05) . The 

p r e d ic te d  i n t e r a c t io n  betw een methods and paradigm s was n o t s i g n i f i c a n t ,

F (3 ,8 8 )  = 2 .0 0 , £  < .2 5 .

B id i r e c t io n a l  R e c a l l . Two an a ly se s  o f  v a r ia n c e  (2x4x2x2 w ith  a  

re p e a te d  m easure on th e  l a s t  f a c to r  fo r  d i r e c t io n  o f  r e c a l l )  w ere p e r ­

formed on th e  b i d i r e c t i o n a l  r e c a l l  d a ta .  The f i r s t  a n a ly s is  was b a se d  

on s t r i n g e n t  s c o r in g ,  i . e . ,  th e  £ ' s  re sp o n se  was sc o re d  c o r r e c t  o n ly  i f  

i t  was c o r r e c t ly  p a i r e d .  The second  a n a ly s is  was b ased  on le n ie n t  

s c o r in g  such  th a t  an a p p ro p r ia te  re sp o n se  was sc o re d  c o r re c t  r e g a r d le s s  

o f  w hether i t  was p a i r e d  c o r r e c t ly ,  b u t w ith  th e  p ro v iso  th a t  th e  re sp o n se  

came from  th e  c o r r e c t  l i s t  ( f i r s t  l i s t )  and c o r r e c t  s u b se t  of th a t  l i s t  

( i . e . ,  e i t h e r  be a  s t im u lu s  i f  a  s tim u lu s  was c a l le d  f o r  o r a  re sp o n se  

i f  a  re sp o n se  was c a l l e d  f o r ) . S in ce  th e  l e n ie n t  a n a ly s i s  r e s u l t e d  in  

s t a n t i s t i c a l  d e c is io n s  w hich w ere v i r t u a l l y  i d e n t i c a l  to  th o se  o f th e  

s t r i n g e n t  a n a ly s i s ,  o n ly  th e  r e s u l t s  o f  th e  s t r i n g e n t  a n a ly s is  w i l l  be 

re p o r te d .

R e c a ll  was s i g n i f i c a n t l y  b e t t e r  under ANT th a n  FL, ^  (1 ,8 0 ) = 8 .5 2 ,

£  < .005 , in  c o n t r a s t  to  th e  d i r e c t io n  o f  th e  method d if f e r e n c e s  in  th e  

an a ly se s  o f  t r a n f e r  s c o r e s .  The means and s ta n d a rd  d e v ia t io n s ,  r e s p e c t iv e ly ,  

w ere 7 .8 3 , 4 .07  (ANT) and 5 .8 1 , 3 .62  (F L ). These method d if f e r e n c e s  cou ld
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p erh ap s be  a t t r i b u t e d  to  a p e rfo rm ance  s e t  a s s o c ia te d  w ith  th e  ANT 

method w hich t r a n s f e r s  d i r e c t l y  to  th e  r e c a l l  t a s k .  T h a t i s  th e  

r e c a l l  t a s k  resem b les  th e  ANT method p ro c e d u re  i n  t h a t  a  s in g le  cue 

i s  p re s e n te d  f o r  r e c a l l  o f  th e  a p p ro p r ia te  p a i r e d  i te m . A sso c ia ted  

w ith  th e  ANT p ro c e d u re  i s  th e  le a r n in g  o f  a s e t  to  a l t e r n a t e  ra p id ly  

betw een s to r a g e  and r e t r i e v a l  p ro c e s s e s .  The FL m ethod does n o t 

r e q u ir e  su ch  ra p id  a l t e r n a t io n  d u rin g  learning n o r  does i t  u t i l i z e  

a cu e . T hus, d u rin g  b i d i r e c t i o n a l  r e c a l l ,  who le a rn e d  under th e  

ANT method w ould a p p e a r to  be a t  an advan tage  s in c e  b i d i r e c t i o n a l  

r e c a l l  a l s o  demands r a p id  r e t r i e v a l  w ith  th e  a id  o f  a  cu e .

The parad igm s a l s o  d i f f e r e d  s ig n i f i c a n t l y  r e l a t i v e  to  amounts 

o f t o t a l  r e c a l l ,  F (3 ,8 0 )  = 1 0 .8 3 , 2  < .001 . The e f f e c t  f o r  o rd e r 

o f  a d m in is t r a t io n  ( i . e . ,  S t-R , R -S t and R -S t, S t-R ) o f  b id i r e c t i o n a l  

r e c a l l  was n o n s ig n i f i c a n t ,  b u t  th e  d i r e c t i o n  o f  r e c a l l  e f f e c t  ( i . e . ,  

S t-R , R -S t) was s i g n i f i c a n t ,  2  (1 ,8 0 ) = 4 .9 9 , < .0 5 . The o rd e r  by

d i r e c t io n  i n t e r a c t i o n  was s i g n i f i c a n t ,  2  (1 ,8 0 )  = 8 .7 7 ,  2  ^ .005 .

T h is  i n t e r a c t i o n  f a i l s  to  have much im p o rta n c e , how ever, s in c e  o rd e r 

f a i l e d  to  i n t e r a c t  w ith  m ethods and p arad ig m s, 2  (1 ,8 0 )  = < 1 . 0 0 .

More im p o r ta n t ly ,  th e  parad igm  by d i r e c t io n  o f  r e c a l l  in t e r a c t io n  

was s i g n i f i c a n t ,  2  (3 ,8 0 )  = 8 . 9 9 , 2  < .001 . T e s ts  o f  th e  sim ple  e f f e c t s  

in v o lv ed  in  th e  i n t e r a c t io n  w ere th e r e f o r e  c o n d u c te d . The means and 

s ta n d a rd  d e v ia t io n s  f o r  d i r e c t io n  o f  r e c a l l  w i th in  e ac h  paradigm  a re  

p re s e n te d  i n  T ab le  1 a long  w ith  th e  2  v a lu e s  f o r  com parisons between 

S t-R  and R—S t o rd e rs  w ith in  each  parad igm . T hese com parisons s tro n g ly  

su p p o rt an  a s s o c i a t i v e  symmetry h y p o th e s is  s in c e  1 ) fo rw ard  and backward 

a s s o c ia t iv e  s t r e n g th s  do n o t d i f f e r  in  th e  CD c o n t r o l  c o n d i t io n ,  and
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TABLE 1

Means and S tan d a rd  D e v ia tio n s  o f  th e  D ir e c t io n  o f  R e c a ll  X Paradigm s 

I n t e r a c t i o n  f o r  B id i r e c t io n a l  R e c a ll  W ith A sso c ia te d  2  V alues

CD CB ^  ABr

S t-R  R -S t S t-R  R -S t S t-R  R -S t S t-R  R -S t

X 4 .92  4 .5 4  4 .83  2 .7 9  2 .6 3  3 .3 5  2 .16  1 .92

S.B . (1 .9 5 ) (2 .0 0 )  (2 .2 7 ) (2 .1 3 ) (2 .0 2 )  (2 .3 5 )  (1 .7 6 ) (1 .74 )

F < 1 .00  26 .05** 4 .7 9 *  <1.00
(1 ,80 )

*£  < .05 

* * £  < .001
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2 ) fo rw ard  and backw ard a s s o c ia t iv e  in t e r f e r e n c e  b o th  r e s u l t  i n  

com parable am ounts o f  r e c a l l  decrem ent i n  th e  ABr parad ig m . The 

i n t e r a c t i o n  o f  t r a n s f e r  paradigm s and o rd e r  o f  r e c a l l  a r i s e s  i n  th e  

CB and AD parad igm s w here amount o f  r e c a l l  i s  dim in is h e d  o n ly  i f  

th e r e  i s  e i t h e r  fo rw ard  o r  backward a s s o c ia t iv e  c o m p e tit io n  i r r e s p e c t i v e  

o f  th e  o rd e r  o f  r e c a l l .  The Newman K euls t e s t  f u r th e r  d e l in e a te d  th e  

n a tu re  o f  th e  i n t e r a c t i o n  by paradigm  com parisons f o r  b o th  ST-R and 

R -S t r e c a l l .  The CD-CB d if f e r e n c e  was s ig n i f i c a n t  o n ly  f o r  R -S t r e c a l l  

i n d i c a t in g  th e  n e g a t iv e  t r a n s f e r  a s s o c ia te d  w ith  t h i s  parad igm  i s  

c l e a r l y  due to  backw ard a s s o c ia t iv e  in t e r f e r e n c e .  The s i g n i f i c a n t  

d i f f e r e n c e  betw een CD and AD f o r  S t-R  b u t n o t  R -S t r e c a l l  i n d i c a t e s  

th e  n e g a t iv e  t r a n s f e r  f o r  t h i s  parad igm  to  be  a r e s u l t  o f  fo rw ard  

a s s o c ia t iv e  i n t e r f e r e n c e .  The s i g n i f i c a n t  CD-ABr c o n ^ a r iso n s  c l e a r ly  

d e l in e a te d  th e  e q u a l ly  p o te n t  n e g a t iv e  t r a n s f e r  th a t  r e s u l t s  i n  ABr 

from b o th  fo rw ard  a s s o c ia t iv e  i n t e r f e r e n c e  and backw ard a s s o c ia t iv e  

i n t e r f e r e n c e .  D u n n e tt 's  t e s t  f o r  com parisons w ith  a c o n t r o l  confirm ed  

a l l  f in d in g s  in v o lv in g  com parisons w ith  CD a t  th e  same l e v e l  o f  s ig ­

n i f i c a n c e  found w ith  th e  Newman K euls t e s t  (^ s  < .0 1 ) .  F u r th e r  com­

p a r is o n s ,  as  e x p e c te d , in d ic a te d  a  s i g n i f i c a n t  d i f f e r e n c e  betw een  AD 

and CB w ith  CB showing g r e a te r  ST-R r e c a l l  th a n  AD (due to  fo rw ard  

a s s o c ia t iv e  in t e r f e r e n c e  i n  AD) and l e s s  R -S t r e c a l l  th a n  AD (due to  

backw ard a s s o c ia t iv e  in t e r f e r e n c e  in  CB. T h is  l a t t e r  d i f f e r e n c e  d id  

n o t  re a c h  a  commonly a c c e p te d  l e v e l  o f  s ig n i f i c a n c e ,  how ever. Com parisons 

betw een AD and ABr in d ic a te d  no d i f f e r e n c e  f o r  ST-R r e c a l l  (due to  

com parable fo rw ard  a s s o c ia t iv e  in t e r f e r e n c e  i n  b o th  p arad ig m s) b u t 

s u p e r io r  R -S t r e c a l l  f o r  AD (due to  th e  absence o f  backw ard a s s o c ia t iv e
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in t e r f e r e n c e  in  AD). The l a s t  parad igm  com parison , t h a t  betw een CB 

and ABr, in d ic a te d  S t-R  r e c a l l  f o r  CB to  b e  s ig n i f i c a n t l y  s u p e r io r  

to  AD (due to  th e  fo rw ard  a s s o c ia t iv e  in t e r f e r e n c e  i n  AD) w h ile  R -S t 

r e c a l l  was com parable (due to  th e  e q u a l e f f e c t s  o f  backward a s s o c ia t iv e  

i n t e r f e r e n c e  in  each  p a rad ig m ). A ll  s i g n i f i c a n t  d i f f e r e n c e s  fo r  

parad igm  com parisons = p. < . 0 1 .

The m ethods by paradigm  by d i r e c t i o n  in t e r a c t io n  was n o n s ig n i f ic a n t ,  

jF (3 ,8 0 )  = 1 .5 8 , £  < .2 5 , and i s  th u s  c o n s i s te n t  w ith  th e  la c k  of a  

method by paradigm s in t e r a c t io n  d u r in g  t r a n s f e r .



D isc u ss io n

The paradigm  e f f e c t s  o f  th e  p re s e n t  s tu d y  a r e  h ig h ly  c o n s is te n t  

w ith  th e  p re v io u s  t r a n s f e r  l i t e r a t u r e .  R e la t iv e  to  th e  CD c o n t ro l  c o n d it io n , 

th e  CB c o n d itio n  r e s u l t e d  i n  e s s e n t i a l l y  ze ro  t r a n s f e r ,  a  r e s u l t  expec ted  

u n d e r c o n d it io n s  o f  h ig h  m ean ingfu l re sp o n se  te rm s (Ju n g , 1 963 ). Sim­

i l a r l y ,  th e  ABr c o n d it io n  r e s u l t e d  in  r a t h e r  m assiv e  n e g a t iv e  t r a n s f e r ,  

a  r e s u l t  c o n s is te n t  w ith  o th e r  s tu d ie s  u t i l i z i n g  h ig h  m e an in g fu l resp o n se  

i te m s  (eg . M erik le  and B a t t ig ,  1 963 ). The AD parad igm  y ie ld e d  an  i n t e r ­

m e d ia te  b u t s i g n i f i c a n t  amount o f  n e g a tiv e  t r a n s f e r  c o n s i s te n t  w ith  o th e r  

f in d in g s  em ploying h ig h  m ean ing fu l m a te r ia ls  (e g . Ju n g , 1963; M erik le  and 

B a t t i g ,  1963).

The la c k  o f  a Paradigm  by Method i n t e r a c t i o n ,  on th e  s u r f a c e ,  su g g e s ts  

c o n s id e ra b le  g e n e r a l i t y  a c ro s s  m ethods f o r  th e  t r a n s f e r  t h e o r i e s  and em­

p i r i c a l  r e s u l t s  g e n e ra te d  by r e s e a rc h  w ith  th e  a n t i c ip a t io n  m ethod. T here 

rem ain s  th e  p o s s i b i l i t y ,  how ever, t h a t  th e  p r e s e n t  c r i t e r i o n  f o r  L i s t  1 

l e a r n in g  o f  6 / 8  c o r r e c t  re sp o n ses  may n o t have p roduced  a  s u f f i c i e n t  number 

o f  a s s o c ia t iv e l y  le a rn e d  p a i r s  to  d e te c t  th e  p r e d ic te d  P aradigm  by Method 

i n t e r a c t i o n .  I t  i s  co n c e iv a b le  t h a t  th e  6 / 8  c r i t e r i o n  f o r  a s s o c ia t iv e  

le a r n in g  may have p roduced  an amount o f  a s s o c ia t iv e  le a rn in g  s u f f i c i e n t l y  

w i th in  th e  im m ediate memory span th a t  ^ s  cou ld  have in h i b i t e d  some degree 

o f  a s s o c ia t iv e  c o m p e tit io n . S ince  th e  f r e e  le a rn in g  method s e p a ra te s  

s to r a g e  and r e t r i e v a l  p ro c e s s  and demands no r a p id  a l t e r n a t i o n  betw een 

th e s e  two p ro c e s s  a s  in  th e  a n t i c ip a t io n  m ethod, th e  f r e e  le a rn in g  method 

w ould ap p ea r to  enhance th e  a b i l i t y  to  i n h i b i t  com peting  a s s o c ia t io n s  w hich 

a r e  w i th in  th e  im m ediate memory sp a n . T hus, th e  in c re a s e d  amount o f  back­

w ard a s s o c ia t iv e  c o m p e tit io n  in  th e  CB and ABr parad igm s e x p e c te d  under th e  

f r e e  le a rn in g  m ethod, r e l a t i v e  to  th e  a n t i c ip a t io n  m ethod, may have been

15
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s u b s t a n t i a l l y  reduced  due to  such  i n h i b i t i o n ,  th e  o v e r a l l  r e s u l t  b e in g  a 

f a i l u r e  to  o b ta in  th e  p r e d ic te d  P arad igm s by Method in t e r a c t i o n .

The 6 / 8  c r i t e r i o n  was chosen  on th e  b a s i s  o f  ev id en ce  p re s e n te d  by 

Kanak and Neuner (1970) t h a t  t h i s  d eg ree  o f  le a rn in g  r e s u l t e d  i n  s i g ­

n i f i c a n t  asymmetry under th e  a n t i c i p a t i o n  method w h ile  a  p e r f e c t - t r i a l  

c r i t e r i o n  p roduced  s t a t i s t i c a l l y  m a rg in a l asymm etry. The 6 / 8  c r i t e r i o n  in  

th e  p r e s e n t  r e s e a r c h  r e s u l t e d  in  a l e v e l  o f r e c a l l  o f  a p p ro x im a te ly  

57% (X = 9 .04  o f  1 6 ) , a lth o u g h  t h i s  v a lu e  undoub ted ly  r e p re s e n ts  some 

degree  o f  u n le a rn in g  a r i s i n g  from th e  i n t e r l i s t  c o m p e tit io n  be tw een  con­

te x tu a l  a s s o c ia t io n s  (H ouston , 1967; Kanak and C u r t i s ,  1970; McGovern, 1 964 ). 

To e v a lu a te  th e  d eg ree  o f  a s s o c ia t iv e  le a r n in g  presum ably  p r e s e n t  b e fo re  

th e  in t r o d u c t io n  o f  L i s t  2 l e a r n in g ,  a  p o s t  hoc f re e  le a rn in g  group o f  16 

^ s  le a rn e d  L i s t  1 o f  th e  CD parad igm , fo llo w ed  im m ediate ly  by b i d i r e c t i o n a l  

r e c a l l .  The r e c a l l  d a ta  in d ic a te d  n o t on ly  sym m etrica l St-R and  R -S t 

le a rn in g ,  b u t th e  o v e r a l l  l e v e l  o f  a s s o c ia t iv e  le a rn in g  was a p p ro x im a te ly  

only  71% (S t-R : X = 6 .0 ;  R -S t: X = 5 .6 6 ) .  F u r th e r  r e s e a rc h  em ploy ing  a 

h ig h e r  c r i t e r i o n  o f  L i s t  1 le a rn in g  a n d /o r  a  lo n g e r l i s t  w ould th e r e f o r e  

seem d e s i r a b le  b e fo re  th e  parad igm  e q u iv a le n c e  e f f e c t s  o f  th e  two m ethods 

cou ld  be r e a d i ly  a c c e p te d .

The r e s u l t s  o f  th e  b i d i r e c t i o n a l  r e c a l l  t a s k s ,  p a r t i c u l a r l y  th e  Parad igm  

by D ir e c t io n  o f  R e c a l l  i n t e r a c t i o n ,  p r e s e n te d  im p re ss iv e  ev id en ce  i n  s im p o rt 

o f  th e  a s s o c ia t iv e  mechanisms assum ed to  be in v o lv ed  i n  th e  t r a n s f e r  p arad igm s. 

The CD c o n d i t io n ,  la c k in g  s p e c i f i c  a s s o c ia t iv e  c o n ç e t i t io n  m echanism s, 

r e s u l te d  in  sy m m e trica l r e c a l l .  In  c o n t r a s t  th e  ABr parad igm , in v o lv in g  

b i d i r e c t i o n a l  a s s o c ia t iv e  co m p e titio n , a l s o  r e s u l t e d  in  sy m m etrica l r e c a l l  

b u t to  a degree  s i g n i f i c a n t l y  l e s s  i n  b o th  d i r e c t io n s  th an  in  th e  CD c o n d it io n .
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Forward a s s o c ia t iv e  ( i . e .  S t-R ) r e c a l l  i n  th e  A-D parad igm  was s i g ­

n i f i c a n t l y  l e s s  th an  R -S t r e c a l l  and a ls o  l e s s  th a n  S t-R  r e c a l l  in  

th e  C-D parad igm , as  e x p e c te d , due to  th e  invo lvem en t o f  fo rw ard  

a s s o c ia t iv e  c o m p e tit io n  in  th e  AD c o n d itio n . C o n v e rse ly , R -S t r e c a l l  

in  th e  CB paradigm  was i n f e r i o r  to  S t-R  r e c a l l  and a ls o  i n f e r i o r  to  

R -S t r e c a l l  in  th e  CD p arad igm , a s  p r e d ic te d ,  due to  th e  invo lvem en t o f 

backw ard a s s o c ia t iv e  c o m p e tit io n . The se c o n d -o rd e r  i n t e r a c t i o n  o f  Parad igm  

by M ethod by D ire c t io n  o f  R e c a ll  was n o n s ig n i f i c a n t ,  a  r e s u l t  c o n s is te n t  

w ith  th e  la c k  o f  a  p r e d ic te d  Paradigm  by Method i n t e r a c t i o n  in  th e  t r a n s f e r  

m easures.

A t h e o r e t i c a l l y  c h a l le n g in g  q u e s tio n  i s  posed  by th e  p re se n c e  o f 

method d if f e re n c e s  in  L i s t  2 t r a n s f e r ,  w ith  th e  f r e e  le a r n in g  method 

r e s u l t i n g  in  s i g n i f i c a n t l y  l e s s  n e g a tiv e  t r a n s f e r  th an  th e  a n t i c ip a t io n  

c o n d i t io n ,  a s  c o n t r a s te d  w ith  th e  absence o f such d i f f e r e n c e s  i n  L i s t  1, 

a r e s u l t  c o n s is te n t  w ith  th e  ev id en ce  p re s e n te d  by  Kanak & N euner (1970) 

f o r  s i n g l e - l i s t  le a r n in g .  T h is  r e s u l t s  im p lie s  an  i n t e r a c t i o n  betw een 

methods i n  th e  le a r n in g  o f  n o n - in te r f e r in g  v e rsu s  i n t e r f e r i n g  m a te r ia l s .

I t  i s  co n c e iv a b le  t h a t  th e  h ig h e r  degree o f  s t im u lu s - i te m  le a r n in g  ac­

com plished  in  th e  FL method c o u ld  r e s u l t  i n  an a b i l i t y  to  more e a s i l y  

d i f f e r e n t i a t e  betw een L is t  1 and  L i s t  2 a s s o c ia t io n s  w ith  r e s u l t a n t  

in c re a s e d  ea se  in  i n h i b i t i n g  c o n ç e tin g  a s s o c ia t io n s .  A l t e r n a t iv e ly ,  th e  

r a p id  a l t e r n a t io n  betw een s to r a g e  and r e t r i e v a l  p ro c e s s e s  a s s o c ia te d  

w ith  th e  a n t i c ip a t io n  method c o u ld  i n t e r a c t  w ith  th e  p re s e n c e  o f  a s ­

s o c ia t iv e  co m p e titio n  to  p roduce in c re a se d  d i f f i c u l t y ,  r e l a t i v e  to  th e  

s e p a ra t io n  o f  s to r a g e  and r e t r i e v a l  p ro c e s se s  in  th e  s t u d y - t e s t  p ro ced u re  

o f  the  f r e e  le a rn in g  m ethod. S y stem atic  s tu d y  o f  th e  o b ta in e d  phenomena 

seems w a rra n te d  due to  th e  r a th e r  pronounced method e f f e c t s  o b ta in e d  in  

th e  t r a n s f e r  m easu res.
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APPENDIX A

PROSPECTUS

V ir tu a l ly  ev e ry  s tu d y  o f  t r a n s f e r  o f t r a i n in g  in  v e rb a l  le a r n in g  

h as  used  the  a n t i c ip a t io n  m ethod. L i t t l e  i s  known o f  th e  g e n e r a l i t y  

o f  t r a n s f e r  th e o r ie s  o r  th e o r ie s  o f  t r a n s f e r  mechanisms beyond th e  

a n t i c ip a t io n  m ethod. W hether such  th e o r ie s  and th e  u s u a l t r a n s f e r  

r e s u l t s  would h o ld  under a l t e r n a t i v e  methods o f  p r e s e n ta t io n  i s

open to  q u e s tio n .

In  th e  ty p i c a l  a n t i c ip a t io n  method o f  p a r ie d - a s s o c ia te  (PA) le a r n in g ,  

th e  s u b je c t  (^) i s  r e q u ir e d  to  a s s o c ia te  a  s p e c i f i c  s t im u lu s  (S t)  and 

re sp o n se  (R) term  w ith  one a n o th e r .  D uring th e  a n t i c ip a t io n  i n t e r v a l  

th e  S t i s  p re s e n te d  a lo n e  fo llo w ed  im m ediately  by a  s im u lta n e o u s  p r e ­

s e n ta t io n  o f th e  S t  and R. Hie l a t t e r  p r e s e n ta t io n  s e rv e s  a s  an i n ­

fo rm a tiv e  feedback  i n t e r v a l .  F o llow ing  th e  f i r s t  le a rn in g  t r i a l  th e  

^  t r i e s  to  a n t i c ip a t e  (u s u a l ly  o r a l ly )  th e  c o r r e c t  R when th e  S t i s  

p r e s e n te d .  In  o rd e r  t o  re c e iv e  c r e d i t  th e  2  niust a n t i c i p a t e  th e  R 

b e fo re  th e  p r e s e n ta t io n  o f  th e  S t and R in  th e  feedback  i n t e r v a l .  The 

r a t e  o f  exposure  f o r  th e  a n t ic ip a t io n  and feedback  i n t e r v a l s  a r e  u s u a l ly  

e q u a te d , eg . a  2 :2  s e c .  r a t e  o f  ex p o su re . To p re v e n t s e r i a l  le a r n in g  

o f  th e  l i s t  o f  p a i r s ,  a  number o f  d i f f e r e n t  random o rd e rs  a r e  u s u a l ly  

em ployed so t h a t  th e  o rd e r  o f  p a i r s  i s  d i f f e r e n t  from  t r i a l  t o  t r i a l .

P a ir e d - a s s o c ia te  le a rn in g  has been c o n c e p tu a liz e d  as c o n s i s t i n g  

o f  two s ta g e s  (Underwood, R u n q u is t, and S ch u lz , 1959; Underwood and 

S c h u lz , 1960), a  re sp o n se  le a rn in g  s ta g e  and an a s s o c ia t iv e  le a r n in g  s ta g e ,
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D uring th e  re sp o n se  le a rn in g  s ta g e ,  re sp o n se  d i f f e r e n t i a t i o n  and 

in t e g r a t i o n  o c c u r , w hereas in  th e  a s s o c ia te  s t a g e ,  th e  response  term s 

a re  "hooked-up" w ith  t h e i r  a p p ro p r ia te  s t im u lu s  members. The f a c to r  

of s tim u lu s  le a rn in g  and s tim u lu s  d i f f e r e n t i a t i o n  d id  n o t  re c e iv e  much 

a t t e n t io n  in  t h e i r  a n a ly s is  though o th e rs  (e g . M cGuire, 1961) c o n s id e r  

i t  as a com ponent in  PA le a rn in g .

The la c k  o f  a t t e n t i o n  p a id  to  th e  s t im u lu s  in  PA le a rn in g  may, in  

p a r t ,  be a t t r i b u t a b l e  to  th e  unequal re q u ire m e n ts  in h e re n t  in  th e  

a n t i c ip a t io n  m ethod w ith  re s p e c t  to  S^'s ta s k  re g a rd in g  th e  S t and R 

te rm s. F o r w h ile  th e  R must be  a v a i la b le  to  th e  2  so  th a t  he can p roduce 

i t ,  th e  S t  m ust o n ly  be reco g n ized . The f a c t  t h a t  th e  S t need only  be  

reco g n ized  a llo w s  th e  2  under some c irc u m sta n c e s  (e g . low m ean ing fu lness) 

to  use o n ly  a  component of th e  S t term  ( f u n c t io n a l  s tim u lu s )  a s  a cue in  

e f f e c t iv e l y  a s s o c ia t in g  th e  R term  w ith  th e  S t  term  r a th e r  th an  u t i l i z i n g  

th e  whole o r  nom inal s tim u lu s  (Underwood, Ham and E k s tra n d , 1962). Such 

f r a c t io n iz in g  canno t o f  cou rse  o ccu r w ith  th e  R term s s in c e  th ey  m ust be 

given in  t h e i r  e n t i r e t y  d u rin g  r e c a l l .

The la c k  o f a t t e n t i o n  p a id  to  th e  s t im u lu s  in  PA le a rn in g  seems 

j u s t i f i e d  on th e  b a s i s  o f  s tu d ie s  l i k e  th o se  o f  Underwood and Schulz 

(1960) and H unt (1959) who found t h a t  v a r ia b le s  w hich a f f e c t  le a r n in g ,  

such a s  m e a n in g fu ln e ss  (M), a re  more p o w erfu l on th e  R term s than  on 

th e  S t te rm s . Such r e s u l t s  a re  easy  to  u n d e rs ta n d  s in c e  bo th  s tu d ie s  

used th e  a n t i c ip a t io n  method w ith  i t s  u n eq u a l r e c a l l  req u ire m en ts . How­

e v e r ,  s tu d ie s  w hich a v o id  th e se  unequal r e c a l l  req u irem en ts  d is a g re e  

w ith  th e  above c o n c lu s io n s . E p s te in  and S t r e ib  (1962) made use o f a 

re c o g n i t io n  t e s t  so  t h a t  no re sp o n se  le a r n in g  was n e c e s s a ry . When p re ­

se n te d  w ith  a S t ,  th e  S could  chose one o f  th r e e  R a l t e r n a t i v e s .  The S t-R
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p a i r s  were form ed w ith  p a ra lo g s  com pris ing  low -h igh  o r  h ig h -lo w  M 

l i s t s .  They p r e d ic te d  t h a t  th e  l i s t  w ith  h ig h  M re sp o n se s  w ould be 

b e t t e r  le a rn e d  under th e  a n t i c ip a t io n  m ethod, b u t  t h a t  th e  u se  o f  

t h e i r  r e c o g n it io n  t e s t  method w ould le a d  to  e q u a l le a rn in g  o f  th e  

two l i s t s . The r e s u l t s  su p p o rte d  th e  p r e d ic t io n s  e x c e p t when th e  

s i m i l a r i t y  o f  th e  r e c o g n i t io n  a l t e r n a t iv e s  was h i ^ .  Even more r e l e ­

v a n t to  th e  Underwood and S chu lz  (1960) and  Hunt (1959) c o n c lu s io n s  

i s  a s tudy  by E p s te in  and P l a t t  (1964). In  o rd e r  to  av o id  th e  m ixing  

o f  r e c o g n i t io n  and r e c a l l  p ro c e s s e s  in h e re n t  in  th e  a n t i c ip a t io n  m ethod, 

th e y  u t i l i z e d  a  f r e e - r e c a l l  m ethod in  a  s tu d y  o f  th e  e f f e c t  o f  v a r i a ­

t i o n s  in  M o f  b o th  S t  and R in  PA le a r n in g .  F r e e - r e c a l l  ( v a r io u s ly  

term ed f r e e - l e a r n in g ,  s t u d y - t e s t ,  f r e e - r e c a l l  le a rn in g )  i s  a  m ethod 

w hereby a l l  item s to  b e  le a rn e d  a re  p re s e n te d  s u c c e s s iv e ly  d u r in g  a  

s tu d y  t r i a l  fo llo w ed  by  a  r e c a l l  p e r io d  in  w hich no cues f o r  r e c a l l  a re  

g iv e n . The £ s  a re  u s u a l ly  f r e e  to  r e c a l l  th e  item s in  any o r d e r  they  

c h o se . The r e c a l l  may be  e i t h e r  paced o r  unpaced . The unpaced  v a r i e ty  

h as  been  c r i t i c i z e d  a s  a llo w in g  th e  2  a d d i t io n a l  tim e in  w hich  h e  may 

be  le a r n in g .  By u t i l i z i n g  th e  f r e e - r e c a l l  m ethod, E p s te in  and  P l a t t  

in s u re d  th e  e q u a l a v a i l a b i l i t y  o f  b o th  th e  S t and R item s s in c e  b o th  

item s  m ust b e  p roduced  r a th e r  th a n  j u s t  th e  R ite m  as  in  th e  a n t i c ip a t io n  

m ethod. T h e ir  f in d in g  was th a t  v a r ia t io n s  in  S t r a th e r  th a n  R m eaning­

fu ln e s s  had a g r e a t e r  e f f e c t  on perfo rm ance .

The unequal a v a i l a b i l i t y  o f  S t and R item s in  th e  a n t i c i p a t i o n  

method has become a  f o c a l  p o in t  o f  c o n tro v e rsy  r e g a rd in g  th e  s t r e n g th  

o f  backward as opposed to  fo rw ard  a s s o c ia t io n s .  When a  £  l e a m s  an 

a s s o c ia t io n  betw een a  S t  and a  R , i t  has lo n g  been  known th a t  h e  n o t  

on ly  can g iv e  th e  R when th e  S t i s  p re s e n te d  (fo rw ard  a s s o c ia t io n )  b u t
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t h a t  h e  can a ls o  g iv e  th e  S t when p re s e n te d  w ith  th e  R (backw ard a s ­

s o c ia t io n ) .  U su a lly ,  how ever, fo rw ard  a s s o c ia t io n s  have been  found to 

be s t r o n g e r  th a n  backw ard a s s o c ia t io n s  (E k s tra n d , 1966). Backward a s ­

s o c ia t io n s  can be  c o n s id e re d  a  form o f i n c id e n ta l  le a r n in g ,  s in c e  no 

in s t r u c t io n s  a r e  p ro v id e d  to  th e  ^ s  t h a t  th ey  a re  supposed  to  l e a m  or 

w i l l  be  t e s t e d  on backw ard a s s o c ia t io n s .  J a n tz  and Underwood (1958) 

d em o n stra ted  t h a t  b o th  ty p e s  o f  a s s o c ia t iv e  l e a r n in g  im prove as a  d i r e c t  

fu n c tio n  o f th e  number o f  p r a c t ic e  t r i a l s  on fo rw ard  a s s o c ia t iv e  le a rn in g ,  

a lth o u g h  fo rw ard  le a r n in g  reached  a  h ig h e r  l e v e l  th an  backw ard and the 

R -S t cu rv e  in d i c a te d  an asym ptote c o n s id e ra b ly  low er th a n  th a t  o f  the  

S t-R  c u rv e . These f in d in g s  le d  them to  th e  c o n c lu s io n  th a t  backward 

le a rn in g  i s  a form  o f  in c id e n ta l  le a r n in g .

T h is  p o s i t i o n  h as  been  c h a lle n g e d  by th e  a s s o c ia t iv e  symmetry model 

o f Asch and E b en h o ltz  (1962) who h o ld  t h a t  "when an a s s o c ia t io n  i s  formed 

betw een two d i s t i n c t  te rm s , a and b , i t  i s  e s t a b l i s h e d  s im u lta n e o u sly  

betw een b and a . "  They f u r th e r  m a in ta in  t h a t  th e re  a re  no c o n d itio n s  

in  w hich an A-B a s s o c ia t io n  i s  form ed w ith o u t p ro d u c in g  an a s s o c ia t io n  

o f e q u a l s t r e n g th  betw een B-A.

The i n t e r p r e t a t i o n  o f fe re d  by Asch and E b en h o ltz  f o r  th e  freq u en t 

f in d in g s  o f g r e a t e r  S t-R  le a rn in g  th an  R -S t le a r n in g  i s  t h a t  th e re  e x is ts  

an unequal a v a i l a b i l i t y  o f  S t and R te rm s and th a t  th e  d if f e re n c e s  betw een 

m easured s t r e n g th  o f  fo rw ard  and backw ard a s s o c ia t io n s  a re  p r im a r i ly  an 

a r t i f a c t  p roduced  by measurement p ro c e d u re s .  In  o rd e r  to  v a l id ly  conçare 

th e  s t r e n g th s  o f  fo rw ard  and backw ard l e a r n in g ,  th e  c o n d itio n s  o f  r e c a l l ,  

o r item  a v a i l a b i l i t y ,  m ust be e q u a te d . In  th e  t y p i c a l  a n t ic ip a t io n  p ro ­

cedu re  such  a c o n d i t io n  does n o t  o b ta in .  T h e re fo re ,  th e  ty p i c a l  f in d in g  

o f  w eaker R -S t r e c a l l  m ig)it be  a  fu n c tio n  o f  w eaker a v a i l a b i l i t y  o f  St
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te rm s fo llo w in g  r e c o g n i t io n  le a rn in g .

Support f o r  th e  a s s o c ia t iv e  symmetry p o s i t io n  has come from many 

q u a r te r s  (eg . W ohlgemuth, 1913; G u th r ie , 1933; Hermans, 1935; Murdock, 

1956; H orow itz , Brown, and W eisb lu th , 1964; H orow itz , Norman, and Day, 

1966; H ouston , 1964; L e ic h t  and K a u s le r , 1965). P r e s e n t ly ,  no con­

c lu s iv e  ev id en ce  e x i s t s  f o r  o r  a g a in s t  th e  a s s o c ia t iv e  symmetry model 

o f  Asch and E b e n h o ltz , f o r  even when s tu d ie s  have met th e  c o n d itio n  o f 

e q u a l a v a i l a b i l i t y  o f  S t and R te rm s, th e  r e s u l t s  have e i t h e r  been 

c o n f l i c t i n g  o r  open to  c r i t i c i s m  on m e th o d o lo g ica l g rounds (E k s tra n d , 

1966). As E k s tran d  h a s  s u g g e s te d , le a rn in g  may indeed  b e  sym m etrica l 

b u t  the  e x i s t in g  p erfo rm an ce  m easures fa v o r  asymm etry. T here  i s  one 

s tu d y ,  how ever, w hich  h as  s y s te m a t ic a l ly  a tte m p te d  to  compare v a r io u s  

methods o f p r e s e n ta t io n  in  t e s t i n g  th e  a s s o c ia t iv e  symmetry model 

(Kanak and N euner, 1 9 7 0 ). Kanak and Neuner in v e s t ig a te d  th e  symmetry 

o f  a s s o c ia t iv e  r e c a l l  fo llo w in g  f iv e  m ethods o f  PA a c q u i s i t i o n  w hich 

d i f f e r e d  in  th e  ty p e  o f  le a r n in g  p ro c e ss  each in v o lv e d  f o r  e i t h e r  th e  

S t  o r  R, o r  b o th . T hree m ethods r e q u ire d  d i f f e r e n t i a l  le a r n in g  p ro ­

c e s se s  f o r  th e  S t and  R. These were th e  s ta n d a rd  a n t i c ip a t io n  m ethod, 

and two v a r ia n ts  o f  th e  s t u d y - t e s t  p ro ced u re  ( B a t t ig  and B ra c k e t t ,  1961). 

The f i r s t  s t u d y - t e s t  v a r i a n t  (ST-B) r e q u ir e d  r e c a l l  o f  R item s in  response  

to  S t item s w h ile  th e  o th e r  v a r ia n t  (ST-A) co n v e rse ly  in v o lv e d  r e c a l l  

o f  S t item s in  re sp o n se  to  p re s e n te d  R i te m s . Two o th e r  m ethods, ST-AB 

and re c o g n it io n  (REC), in v o lv e d  n o n - d i f f e r e n t i a l  le a rn in g  p ro c e s se s  d u ring  

a c q u i s i t io n  f o r  b o th  S t  and R item s and w ere th u s  e x p e c te d  to  y i e l d  sym­

m e tr ic a l  r e c a l l  a s  opposed  to  th e  th r e e  fo rm er, d i f f e r e n t i a l ,  le a rn in g  

p ro c e s s e s .  The ST-AB method was conducted  in  a  ST p ro c e d u re , b u t th e  

Ŝ  was r e q u ire d  to  r e c a l l  b o th  item s o f  each  p a i r  on t e s t  t r i a l s .  The
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REC method re q u ir e d  th e  £  to  s e l e c t  and  v e r b a l iz e  b o th  components o f 

th e  ( c o r r e c t )  e x p e r im e n ta l p a i r  w hich was p re se n te d  co n tig u o u s ly  w ith  

two e x t r a l i s t  b u f f e r  p a i r s  in  a  m o d ifie d  a n t ic ip a t io n  p ro c e d u re . Ihe  

ex p o su re  o f each  s e t  o f  th re e  such  p a i r s  was fo llow ed  by a  feedback  

i n t e r v a l  in  w hich th e  th r e e  p a i r s  re a p p e a re d  in  the same o r d e r ,  b u t 

w ith  th e  item s o f th e  c o r r e c t  p a i r  u n d e r - s c o re d . Fo llow ing  a c q u i s i t io n  

f o r  a l l  g roups a paced  b i d i r e c t i o n a l  r e c a l l  ta s k  was u t i l i z e d .

Kanak and  Neuner found a s y m e t r ic i a l  r e c a l l  in th e  th r e e  c o n d itio n s  

in v o lv in g  d i f f e r e n t i a l  le a rn in g  p r o c e s s e s , w h ile  the  two n o n d i f f e r e n t i a l  

methods r e s u l t e d  in  sy m m etrica l r e c a l l .  These r e s u l t s  r e p r e s e n t  s u p p o r t 

f o r  th e  m ajor t e n e ts  o f  Asch and E b en h o ltz  (1962). I t  i s  im p o r ta n t to  

n o te  t h a t  th e  p r e d ic t io n s  w ere su p p o r te d  f o r  a l l  excep t th e  a n t ic ip a t io n  

g ro u p , thoug)i th e  l a t t e r  d i f f e r e n c e  betw een  S t-R  and R -S t was i n  th e  

e x p e c te d  and u s u a l  d i r e c t io n .  F u rth e rm o re , an e x t r a  a n t i c ip a t io n  group 

was run (p o s t hoc) to  e x p lo re  t h i s  a t y p ic a l  f in d in g . The c r i t e r i o n  f o r  

l e a r n in g  was red u ce d  from th e  c r i t e r i o n  u sed  in  the main ex p erim en t (from  

one p e r f e c t  t r i a l  to  6 /8  c o r r e c t  on one t r i a l )  to  s tu d y  th e  p o s s i b i l i t y  

t h a t  some d e g re e  o f  o v e r le a rn in g  may have in f l a t e d  th e  R -S t r e c a l l .  This 

e x t r a  a n t i c ip a t io n  group showed th e  t y p i c a l  asym m etrica l r e c a l l .  However, 

i t  i s  in ^  os s ib  l e  to  a s c e r t a in  w heth er th e  sym m etrica l r e c a l l  o f  th e  

a n t i c ip a t io n  group in  th e  main ex p erim en t was a  fu n c tio n  o f o v e r le a rn in g  

o r  a more g e n e ra l  Type 2 e r r o r .

From th e  fo re g o in g  i t  th u s  ap p ea rs  t h a t  many o f  th e  th e o r ie s  and 

r e s u l t s  in  v e r b a l  le a rn in g  need  re -e x a m in a tio n  in  th e  l i g h t  o f  th e  

s p e c ia l iz e d  n a tu r e  o f  th e  a n t i c ip a t io n  m ethod, a  method w hich in h e re n t ly  

a s s ig n s  a  more im p o rta n t r o le  to  th e  R th a n  to  the S t .  The m ajo r focus
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o f  th e  p r e s e n t  s tu d y  i s  an a t t e n ç t  to  s tu d y  th e  e f f e c t  o f  v a r i a t io n s  

in  S t a v a i l a b i l i t y  as a fu n c tio n  o f  method o f  p r e s e n ta t io n  ( i e .  a n t i c i ­

p a t io n  v s . f r e e - r e c a l l )  in  th e  a r e a  o f t r a n s f e r  o f  t r a i n in g .

T ra n s fe r  i s  a  g ro ss  le a rn in g  phenomenon th a t  r e p re s e n ts  th e  e f f e c t s  

o f  p a s t  le a rn in g  on p re s e n t  a c q u i s i t i o n .  T ra n s fe r  may be p o s i t i v e  o r  

n e g a t iv e  i n  d i r e c t io n  and may v a ry  i n  d eg ree  ac c o rd in g  to  th e  t r a n s f e r  

parad igm  and i t s  i n t e r a c t io n  w ith  seco n d ary  v a r i a b le s .  T ra n s fe r  may be 

su b d iv id e d  betw een s p e c i f i c  and n o n s p e c i f ic  s o u rc e s .  N o n sp e c if ic  t r a n s ­

f e r  i s  composed o f  two subcom ponents, warmup and l e a r n in g - to - l e a m  

(eg . Thune, 1951). S p e c i f ic  t r a n s f e r  i s  above and beyond th a t  found 

w ith  a  n o n s p e c if ic  c o n tro l  c o n d i t io n  and r e p re s e n ts  th e  e f f e c t s  o f  th e  

i n t e r l i s t  S t  a n d /o r  R s i m i l a r i t y .  The m ajor subcom ponents o f s p e c i f i c  

t r a n s f e r  a r e  co n s id e re d  to  be 1) re sp o n se  le a rn in g  (R L ), 2) fo rw ard  a s ­

s o c ia t io n s  ( F ) , and 3) backward a s s o c ia t io n s  (B ) , (M a rtin , 1965). These 

th r e e  mechanisms seem w e ll  e s t a b l i s h e d .  Ihe  a d d i t io n a l  mechanism o f 

s tim u lu s  d is c r im in a t io n  h as  rem ained  la rg e ly  n e g le c te d  in  th e  t r a n s f e r  

l i t e r a t u r e ,  though lo g ic  w ould e n t a i l  i t s  p re se n c e  (e g . M cGuire, 1961). 

R egard ing  s tim u lu s  d is c r im in a t io n ,  f o r  in s ta n c e ,  Underwood and E k s tra n d  

(1968) and Saravo and P r ic e  (1967) h av e  n o te d  th a t  s tim u lu s  d is c r im in a t io n  

i s  a so u rc e  o f  o n ly  very  s l i g h t  p o s i t i v e  t r a n s f e r .  I t s  e f f e c t s  a re  p re ­

sumably masked by th e  more p o te n t  s o u rc e s  o f  t r a n s f e r  in  m ost s tu d i e s .

B a s ic  T ra n s fe r  Parad igm s and H ypotheses 

A—B — C—D

The C-D paradigm  i s  th e  n o n s p e c if ic  c o n t ro l  parad igm  a g a in s t  which 

th e  t r a n s f e r  e f f e c t s  o f  th e  o th e r  parad igm s may be m easured . The S t  and 

R term s o f  b o th  l i s t s  a re  u n r e la te d .  The u t i l i z a t i o n  o f  a  f r e e - l e a m in g
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vs a n t i c ip a t io n  m ethod would n o t be e x p e c te d  to  le a d  to  any d if f e r e n c e s  

in  t h i s  paradigm  as  a  fu n c tio n  o f  t r a n s f e r  m echanism s p e r  s e .  However, 

th e  two methods m igh t be  d em onstra ted  to  b e  n o t  e q u a l ly  e f f i c i e n t .

A—B — A—D

The A-D parad igm  i s  th e  c l a s s i c a l  n e g a t iv e  t r a n s f e r  parad igm  w ith  

th e  S t term s o f  b o th  l i s t s  b e in g  i d e n t i c a l  and th e  R term s u n r e la te d .

The p o te n t  n e g a t iv e  t r a n s f e r  i s  a  r e s u l t  o f  re sp o n se  c o m p e tit io n  i n  

second  l i s t  a c q u i s i t i o n .  The fo rw ard  a s s o c ia t io n  A-B i n t e r f e r e s  w ith  

a c q u i s i t i o n  o f  th e  A-D a s s o c ia t io n  (M a rtin , 1 9 6 5 ). A weak p o s i t i v e  

so u rc e  o f  t r a n s f e r  i s  s tim u lu s  d i f f e r e n t i a t i o n  (G ib so n , 1940; Underwood 

and E k s tra n d , 1968; Saravoy and P r ic e ,  1 9 6 7 ). No d i f f e r e n c e s  betw een 

th e  f r e e - l e a m i n g  and a n t i c ip a t io n  m ethods w ould b e  e x p e c te d  in  t h i s  

parad igm  s in c e  fo rw ard  a s s o c ia t iv e  i n t e r f e r e n c e  sh o u ld  be e q u a l ly  p o te n t  

in  b o th  m ethods.

A—B — C—B

The C-B parad igm  in v o lv e s  u n re la te d  S t  te rm s w h ile  th e  R term s a re  

i d e n t i c a l .  The n e g a t iv e  t r a n s f e r  conq>onent i n  t h i s  parad igm  i s  due to  

th e  backw ard a s s o c ia t io n s  o f  each  l i s t  i n t e r f e r i n g  w ith  each  o th e r  (B-A 

and B -C ). Response le a r n in g  i s  t r a n s f e r e d  from  f i r s t  to  second  l i s t ,  

and s in c e  th e  re sp o n se s  a re  th e  same in  each  l i s t ,  t h i s  i s  a  p o s i t i v e  

so u rc e  o f  t r a n s f e r  r e l a t i v e  to  th e  A-B, C-D c o n t r o l  c o n d i t io n .  However, 

s in c e  th e  u su a l f in d in g  w ith  C-B paradigm s i s  some d eg ree  o f  n e g a t iv e  

t r a n s f e r ,  th e  above a s s o c ia t iv e  component would a p p e a r  to  b e  more p o te n t .  

Ih e  l e v e l  o f M o f th e  R term s a l s o  c o n t r ib u te s  t o  th e  m agnitude and 

d i r e c t io n  o f t r a n s f e r  in  th e  C-B parad igm . As M artin  (1965) has n o te d .



29

when high-M  re sp o n ses  a re  u se d , th e  e x te n s iv e  r e s p o n s e - le a rn in g  p h ase  

i s  n o t  n e c e s s a ry , a llo w in g  more em phasis on th e  fo rm atio n  o f  th e  b ack ­

ward a s s o c ia t io n s  w hich w i l l  cau se  i n t e r f e r e n c e  in  th e  su b seq u en t 

t r a n s f e r  ta s k .  An in c r e a s e  i n  re sp o n se  M means an in c re a s e d  o p p o r tu n ity  

fo r  th e  developm ent o f  n e g a t iv e  backw ard e f f e c t s ,  th u s  e i t h e r  a  d e c re a se  

in  p o s i t i v e  t r a n s f e r  o r  an in c r e a s e  in  n e g a t iv e  t r a n s f e r ,  depending  on 

th e  g iv e n  degree  o f L i s t  I  l e a r n in g .  E m p ir ic a l c o n firm a tio n  o f  th e s e  

t h e o r i e s  r e l a t i n g  re sp o n se  M to  th e  d i r e c t io n  and amount o f  t r a n s f e r  in  

th e  C-B paradigm  has b een  p ro v id e d  by Jung (1 9 6 3 ).

The a n t i c ip a t io n  m ethod, as  opposed to  f r e e - l e a m i n g ,  sh o u ld  le a d  

to  l e s s  n e g a t iv e  t r a n s f e r  in  th e  C-B parad igm . This p r e d ic t io n  i s  b a sed  

on Kanak and N euner’ s  (1970) f in d in g s  t h a t  f r e e - l e a m i n g  le a d s  to  an 

in c re a s e d  po tency  o f  th e  f i r s t  l i s t  backw ard a s s o c ia t io n  B-A. T h is  i n ­

c re a s e d  po tency  o f  B-A w ould le a d  to  in c re a s e d  in t e r f e r e n c e  betw een i t  

and th e  second l i s t  backw ard a s s o c ia t io n  B-C. T h is in c re a s e d  n e g a t iv e  

t r a n s f e r  u nder f r e e - l e a m i n g  may p e rh ap s be as  g r e a t  as  th e  n e g a t iv e  

t r a n s f e r  found i n  th e  f r e e - l e a m i n g  A-D parad igm . T h is  p o s s i b i l i t y  

cou ld  a r i s e  s in c e  th e re  a r e  th e  same number o f  i n t e r f e r i n g  a s s o c ia t io n s  

in  each  paradigm  w ith  an assumed e q u a l s t r e n g t h ,  be  th ey  fo rw ard  o r  back ­

w ard a s s o c ia t io n s .

A-B — A—Br

The A-Br paradigm  h as  th e  same s e t  o f  S t  and R term s in  b o th  l i s t s  

b u t  w i th  t o t a l l y  new a s s o c ia t io n s  betw een a  g iven  S t and R. Thus i t  

i s  spoken o f  as a  r e - p a i r e d  parad igm  (P o r te r  and Duncan, 1953). The 

A-Br p arad igm  in v o lv e s  a p o s i t i v e  resp o n se  le a rn in g  e f f e c t ,  p o te n t  

n e g a t iv e  forw ard  and backw ard a s s o c ia t iv e  c o n ç e t i t io n  e f f e c t s  and an
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a d d i t io n a l  n e g a t iv e  fo rw ard  a s s o c i a t i v e  c o m p e tit io n  e f f e c t  (M artin , 

1965). The a d d i t io n a l  fo rw ard  a s s o c ia t iv e  in t e r f e r e n c e  a r i s e s  because  

th e  p re se n c e  o f  f i r s t - t a s k  re sp o n se s  te n d s  to  e l i c i t  backw ardly  the  

i n t e r f e r i n g  fo rw ard  a s s o c ia t io n s  a c q u ire d  i n  th e  f i r s t  ta s k ,  th u s  

c au s in g  th e s e  a s s o c ia t io n s  to  b e  more r e s i s t a n t  to  e x t in c t io n .  The 

A-Br parad igm  th e re f o r e  u s u a l ly  le a d s  to  m assive n e g a t iv e  t r a n s f e r .

F r e e - le a m in g  may be e x p e c te d  to  y i e l d  g r e a t e r  n e g a t iv e  t r a n s f e r  

th an  th e  a n t i c ip a t io n  method i n  th e  A-Br parad igm  s in c e  th e  backward 

a s s o c ia t io n  B-A s h o u ld  be more p o te n t  a s  a r e s u l t  o f  s t ro n g e r  le a rn in g  

o f  A i te m s . N o n e th e le s s , n e g a t iv e  t r a n s f e r  sh o u ld  b e  g r e a te r  th an  

th a t  in  A-D f o r  b o th  m ethods b e c a u se  o f  th r e e  modes o f  in te r f e r e n c e .
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APPENDIX B

M aste r Word L is ts

A B Ç D

BUTTER - HAPPY DAILY -  WOOD

DARK - FAST CITY -  HIGH

COLD - OVER INCH -  BIRD

TABLE - SOLDIER SOFT -  AFRAID

QUEEN - WHITE WINDOW -  HEAD

SHOES - OCEAN EARTH -  DOCTOR

DREAM - NARROW FRUIT -  RIGHT

SQUARE CLOSER LAMP -  PLAY
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APPENDIX C 

I n s t r u c t i o n s  fo r  th e  A n t ic ip a t io n  Groups

Your ta s k  in  t h i s  ex p erim en t i s  to  l e a m  p a i r s  o f  w ords. I  have 

some made up exam ples to  show you w hich w i l l  h e lp  you to  u n d e rs ta n d  

th e  p ro c e d u re . T h is  f i r s t  s l i d e ,  "GOJEY", i s  th e  s tim u lu s  w hich  w i l l  

rem ain on th e  s c re e n  f o r  two s e c o n d s . Now you w i l l  n o t i c e  on t h i s  

n e x t s l i d e  "GOJEY" i s  p a i r e d  w ith  "NEGLAN", t h i s  p a i r  a l s o  a p p e a rs  

f o r  two s e c o n d s , "GOJEY" b e in g  th e  s tim u lu s  and "NEGLAN" th e  re sp o n se . 

Now h e re  i s  a n o th e r  made iq> p a i r .  The f i r s t  s l i d e ,  th e  s t im u lu s ,  i s  

shown f o r  two se c o n d s , and  th en  th e  s tim u lu s - re s p o n se  p a i r  f o r  two 

seco n d s . A f te r  w hat w i l l  be  s i x  o th e r  p a i r s  you se e  a  s l i d e  w ith  

fo u r  a s t e r i s k s  on i t .  T h is s l i d e  in d ic a te s  th a t  th e  l i s t  o f  e ig h t  

p a i r s  i s  o v e r . Then you w i l l  s e e  a n o th e r  s l i d e  w ith  a  s in g le  a s t e r i s k  

w hich in d ic a te s  t h a t  th e  l i s t  i s  a b o u t to  b e g in  a g a in . Now you  se e  

"GOJEY", and i f  you can  remember w hat "GOJEY" was p a i r e d  w ith  l a s t  

t im e , you w ould w ant to  say  i t  now. In  th e  le a rn in g  ta s k  we a r e  abo u t 

to  b e g in  you w ould w ant to  say  "NEGLAN" b e fo re  th e  s l i d e  w ith  "GOJEY- 

NEGLAN" a p p e a rs . The id e a  i s  th u s  to  a n t i c ip a t e  th e  re s p o n s e . Do you 

have any q u e s tio n s?
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I n s t r u c t io n s  f o r  th e  F re e -L e a m in g  Groups

Your ta s k  in  t h i s  experim en t i s  to  l e a m  p a i r s  o f  w ords. I  have 

some made up exam ples to  show you w hich w i l l  h e lp  you to  u n d ers tan d  

th e  p ro c e d u re . T his f i r s t  s l i d e ,  "GOJEY-NEGLAN", w i l l  rem ain on th e  

s c re e n  f o r  two se c o n d s . "GOJEY" i s  th e  s t im u lu s ,  and  "NEGLAN" i s  th e  

re sp o n se . You would s tu d y  t h i s  p a i r  and t r y  to  remember i t  d u rin g  a  

l a t e r  t e s t  p e r io d .  Here i s  a n o th e r  s l i d e  show ing a s tim u lu s -re sp o n se  

exam ple. T his p a i r  a l s o  ap p ea rs  f o r  two se c o n d s . In  th e  experim ent 

you w i l l  s e e  e ig h t  such  p a i r s ,  each  p re s e n te d  s u c c e s s iv e ly  f o r  two 

se c o n d s . At th e  end o f  th e  l i s t  o f  e ig h t  p a i r s  you w i l l  see  a s l i d e  

w ith  a  s in g le  a s t e r i s k  w hich in d ic a te s  t h a t  th e  t e s t  p e r io d  i s  about 

to  b e g in . Then th e re  w i l l  fo llo w  e i ^ t  b la n k  s l i d e s  d u rin g  th e  t e s t  

p e r io d .  As you w i l l  n o t i c e ,  you do n o t s e e  a n y th in g , b u t  you can h e a r  

th e  c l i c k  when th e  s l i d e  drops in to  th e  p r o j e c to r .  T here i s  one b la n k  

s l i d e  f o r  ev e ry  s tim u lu s -re sp o n se  p a i r  t h a t  you w i l l  be  le a rn in g .  Each 

b la n k  s l i d e  w i l l  rem ain  fo r  an i n t e r v a l  o f  f o u r  seconds d u rin g  w hich tim e 

you would w ant to  g iv e ,  ou t lo u d , one s t im u lu s - re s p o n s e  p a i r .  You may 

g iv e  on ly  one p a i r  d u rin g  a  s in g le  b la n k  s l i d e ,  and you m ust w a it  to  g iv e  

a d d i t io n a l  p a i r s  u n t i l  a n o th e r  b la n k  s l i d e  d rops i n .  F o llow ing  th e  e i ^ i t  

b la n k  s l i d e s  you w i l l  see  a  s l i d e  w ith  fo u r  a s t e r i s k s .  This w i l l  in d ic a te  

t h a t  th e  s tu d y  p e r io d  i s  abou t to  b e g in  a g a in . Now you se e  "GOJEY-NEGLAN" 

w hich w i l l  be fo llo w ed  by th e  seven  o th e r  p a i r s .  In  th e  le a rn in g  ta s k  we 

a r e  abou t to  b e g in  you  w ould want to  s tu d y  a l l  o f  th e  p a i r s  and th e n  r e c a l l  

a s  many as  p o s s ib le  in  each s tu d y  p e r io d .  Do you have any q u e s tio n s?
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Paced B id i r e c t i o n a l  R e c a ll  

O rd er 1

The l a s t  ta s k  t h a t  I  am g o in g  to  have you perform  does n o t  in v o lv e  

th e  le a rn in g  o f any new w o rd s. A ll  o f  th e se  w ords come from  th e  very  

f i r s t  l i s t  t h a t  you le a rn e d .  You w i l l  s e e  each  s tim u lu s  word on th e  

s c re e n  fo r  a  two second  e x p o su re . Each s tim u lu s  word w i l l  b e  fo llow ed  

by a  b la n k  s l i d e  f o r  two seco n d s  w hich w i l l  g iv e  you tim e to  g iv e  th e  

re sp o n se  w hich goes w ith  each  s t im u lu s .  Im m ediately  fo llo w in g  th e  

e i g h t  s t im u l i  w i l l  b e  th e  e i g h t  re sp o n se  w ords o f  l i s t  1. F or each 

re sp o n se  word I  w ould l i k e  you to  g iv e  th e  s tim u lu s  which goes w ith  i t .  

You w i l l  go th rough  t h i s  l i s t  j u s t  one tim e . You may guess a t  th e  

answ ers i f  you a r e  n o t  s u r e .  Remember a l l  o f  th e s e  words a r e  from th e  

v e ry  f i r s t  l i s t .  Do you have any q u e s tio n s?
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P aced  B id i r e c t i o n a l  R e c a ll  

O rd er 2

The l a s t  ta s k  th a t  I  am g o in g  to  have you perform  does n o t  in v o lv e  

th e  le a rn in g  o f  any new w ords. A ll  o f  th e s e  words come from th e  v e ry  

f i r s t  l i s t  t h a t  you le a rn e d .  You w i l l  s e e  each  resp o n se  word on th e  

s c re e n  f o r  a  two second e x p o su re . Each re sp o n se  word w i l l  b e  fo llo w ed  

by a  b la n k  s l i d e  fo r  two seconds w hich w i l l  g ive  you tim e  to  g iv e  th e  

s tim u lu s  w hich  goes w ith  each  re s p o n s e . Im m ediately fo llo w in g  th e  e ig h t  

re sp o n se s  w i l l  b e  th e  e i ^ t  s t im u lu s  w ords o f  l i s t  1. F or each  s tim u lu s  

I  would l i k e  you to  g iv e  th e  re sp o n se  w hich goes w ith  i t .  You w i l l  go 

th ro u g h  t h i s  l i s t  j u s t  one tim e . You may guess a t  th e  answ ers i f  you 

a re  n o t  s u r e .  Remember a l l  o f  th e s e  w ords a re  from th e  v ery  f i r s t  l i s t .  

Do you have  any q u e s tio n s?



APPENDIX D 

L is t  1 Raw D ata 

T r i a l s  to  C r i te r io n

Ant C-D (x) Ant C-D (y) FL C-D (x) FL C-D (y)

6 3 5 3
4 2 4 5
4 2 2 4
5 5 5 4
2 7 5 7
6 6 2 2

A nt C-B (x) Ant C-B (y) FL C-B (x) FL C-B (y)

2 5 4 7
2 7 10 5
3 5 4 3
2 1 4  8
2 8 2 3
2 3 5 5

Ant A-D (x) Ant A-D (y) FL A-D (%) FL A-D (y)

1 4 3 2
5 5 9 2
5 5 2 3
6 4 4 2
3 3 4 2
3 3 6 9

A nt A-Br (x) Ant A-Br (y) FL A-Br (x ) FL A-Br (y )

3 5 5 2
2 6 3 2
2 2 4 3
2 1 6  3
1 3 2 3
4 4 6 3
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L is t  2 Raw D ata 

Number C o rre c t On F i r s t  Two T r ia l s  

Ant C-D FL C-D Ant A-D FL A-D

8 6 4 7
4 12 5 10
9 7 5 6
8 4 6 6
7 8 3 6
8 10 4 9
4 7 4 6
1 10 3 3

11 13 6 4
8 10 4 9
6 5 5 9
9 6 7 7

Ant C—B FL C—B Ant A—Br FL A—Br

10 6 8 2
8 5 9 7
4 5 12 10
5 6 3 4
8 8 3 8
1 11 3 8
7 2 2 2
9 10 3 6
8 6 5 6
3 7 0 3

14 5 1 5
7 9 3 9
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L i s t  2 Raw D ata 

T o ta l  C o rre c t to  B ase o f  O p p o r tu n itie s

Ant C-D FL C-D Ant A-D FL A-D

.59 .75  .56 .73

.64  .7 3  .57 .75

.73 .8 3  .45 .82

.52 .80  .65 .61

.50 .75  .58 .71

.75 .8 1  .70 .59

.71 .75  .59 .74

.69 .70  .41 .68

.66 .6 7  .65 .65

.72 .75  .70 .72

.76 .56  .51 .68

.71 .80  .63 .66

Ant C-B FL C-B Ant A-Br FL A-Br

.75 .69 .65 .40

.73 .3 8  .55 .54

.75 .66  .63  .66

.69 .8 3  .51 .63

.50 .65  .68 .78

.77 .6 3  .44 .69

.69 .6 4  .46 .69

.58 .70  .49 .63

.69 .65  .55 .75

.88 .61  .32 .60

.26 .80  .41 .66

.56 .7 8  .50 .72
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B id i r e c t io n a l  R e c a l l  Raw D ata

S t r in g e n t  S co rin g L e n ie n t S co rin g

A l-B l-C l-D l = 8, 1 , 1 5 , 6 8 8 , 1 1, 5 6 , 8
A1-B1-C1-D2 = 8, 3 , 1 8, 7 8 8, 3 1, 8 7, 8
A1-B1-C2-D1 = 6, 3 , 6 4, 7 5 6, 3 6, 4 7, 5
A1-B1-C2-D2 = 4, 5 , 7 3, 3 4 4 , 5 7, 3 3 , 4
A1-B2-C1-D1 = 8, 8 , 8 4 , 2 4 8 , 8 8, 4 2 , 5
A1-B2-C1-D2 = 2, 6 , 8 3, 1 4 2 , 6 8, 3 1, 4
A1-B2-C2-D1 = 7, 6 , 6 4, 4 7 7 , 6 6, 4 4 , 7
A1-B2-C2-D2 = 1, 2 , 4 0 , 4 2 1 , 2 4, 0 4, 2
A1-B3-C1-D1 1, 3 , 6 1, 2 1 1, 3 6, 1 2 , 1
A1-B3-C1-D2 = 7, 3 , 8 4, 6 5 7, 3 8, 4 6, 5
A1-B3-C2-D1 = 4, 3 , 7 6 , 3 4 4 , 3 7, 6 3 , 4
A1-B3-C2-D2 = 3, 1 , 4 4, 5 4 3 , 1 5 , 5 5 , 4
A1-B4-C1-D1 3, 3 , 4 5 , 3 3 3 , 3 5 , 5 3 , 3
A1-B4-C1-D2 = 0 , 5 , 6 4 , 2 1 0 , 5 6, 5 2 , 3
A1-B4-C2-D1 1, 2 , 3 0 , 0 5 2 , 4 3, 6 0 , 5
A1-B4-C2-D2 = 1, 0 , 0 0 , 0 4 1 , 4 0 , 0 0 , 5
A2-B1-C1-D1 4, 6 , 5 2 , 5 5 4 , 6 5 , 2 5 , 5
A2-B1-C1-D2 3, 5 , 3 3, 6 4 3 , 5 3, 3 6 , 4
A2-B1-C2-D1 5, 7 , 6 6 , 2 5 6, 7 6, 6 2 , 5
A2-B1-C2-D2 = 6, 2 , 5 5 , 3 3 6 , 2 5 , 5 3 , 3
A2-B2-C1-D1 7, 8 , 3 0 , 3 4 7, 8 4, 0 3 , 6
A2-B2-C1-D2 5, 4 , 2 6, 0 3 6 , 4 3, 6 0 , 4
A2-B2-C2-D1 6, 5 , 2 3 , 2 5 6 , 5 2, 4 3, 5
A2-B2-C2-D2 2, 0 , 0 4, 1 3 2 , 0 0 , 4 1 , 3
A2-B3-C1-D1 2 , 2 , 0 0 , 2 3 3 , 2 0 , 0 2 , 3
A2-B3-C1-D2 0 , 4 , 1 0 , 3 6 0 , 4 1, 0 5 , 6
A27B3-C2-D1 1, 0 , 0 4, 5 3 1 , 0 0 , 4 6 , 3
A2-B3-C2-D2 a 0, 0 , 1 4 , 6 5 0 , 0 1, 4 6 , 7
A2-B4-C1-D1 0 , 1 , 6 0 , 3 3 7, 2 6, 0 6 , 3
A2-B4-C1-D2 = 2 , 2 , 4 1, 1 1 3 , 2 4, 4 1 , 1
A2-B4-C2-D1 = 2, 2 , 1 0, 2 0 7 , 3 1, 3 3, 2
A2-B4-C2-D2 = 1, 4 , 3 1, 2 1 2 , 4 3 , 2 2 , 1

A1 = A n t ic ip a t io n ;  A2 = F ree L ea rn in g
B1 = CD; B2 = CB; B3 -  AB; B4 = ABr
Cl = Order 1 (S t-R , R -S t) ; C2 = O rder 2 (R -S t, S t-R )
D1 » D ire c t io n  1 ( S t - R ) ; D2 « D ire c t io n  2 (R -S t)

S t-R
R -St

Raw D ata P o s t Hoc

O rder 1

8, 5 , 5 , 6, 6 , 8 
8 , 3 , 6 , 4, 7, 8

O rder 2

3 , 8 , 6, 6 , 6 , 5 
5 , 7 ,  4 , 5 ,  6 , 5



APPENDIX E

A nalyses o f V ariance

Summary o f  th e  2X2X4 A n a ly s is  o f  V ariance 

f o r  T r i a l s  to  C r i t e r io n  f o r  L i s t  1

Source SS d f MS F P

tfethod (A) 5 .0 4 1 5 .04 1 .4 4 <.250

L is t  (B) 0 .6 7 1 0 .6 7 <1.00

Paradigm  (C) 16 .21 3 5 .40 1 .54 <.250

A X B 13.51 1 13.51 3 .86 <.100

A X C 11.20 3 3 .73 1 .0 7 >.250

B X C 15 .23 3 5 .0 8 1.45 <.250

A X B X C 10.77 3 3.59 1 .0 3 >.250

E rro r 280 . 33 80 3 .50
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Summary o f  th e  2X4 A n a ly s is  o f  V arian ce  

o f  Nunfcer C o rrec t on F i r s t  Two T r i a l s  

o f L i s t  2

S ource SS df MS F P

Method (A) 31.51 1 31.51 4 .2 4 <.05

P arad igm  (B) 86.62 3 28.87 3.89 <.025

A X B 20.17 3 6.72 <1.00

E r ro r 653 .94 88 7.43
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Summary o f  th e  2X4 A n a ly s is  o f  V ariance 

of T o ta l C o rre c t to  th e  Base 

of O p p o r tu n it ie s  f o r  L i s t  2

Source SS d f MS F P

Method (A) .17 1 .1 7 17 <.001

P aradigm  (B) .18 3 .06 6 <.025

A X B .06 3 .02 2 <.250

E rro r .94 SB .0 1
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Summary o f th e  2X4X2X2 A n a ly s is  o f  V arian ce  

W ith a  R epeated  M easure on th e  L a s t F a c to r  

F or B id i r e c t io n a l  R e c a l l  w ith  

S tr in g e n t  S co rin g

Source SS d f MS F P

Method (A) 49.0052 1 49.0052 8.5180 <.005

Paradigm  (B) 186.9739 3 62.3246 10.8331 <.001

O rder (C) 11.5052 1 11.5052 1.9998 <.25

A X B 12 . 3906 3 4.1302 <1.00

A X C 5.6718 1 5.6718 <1.00

B X C 17.0572 3 5.6857 <1,00

A X B X C 4.1406 3 1.3802 <1.00
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Summary o f  th e  2X4X2X2 A n a ly s is  o f  V ariance  

W ith a  R epeated  M easure on th e  L a s t F a c to r  

For B id i r e c t io n a l  R e c a ll  w ith  

L e n ie n t S co rin g

Source SS df MS F 2

Method (A) 28.5208 1 28 .5208 4.6359 <.05

Paradigm  (B) 89.5416 3 29.8472 4.8515 <.005

O rder (C) 8.3333 1 8.3333 1.3545 < .25

A X B 15.6041 3 5 .2013 < 1.00

A X C 1.6875 1 1.6875 < 1.00

B X C 17.2916 3 5 .7638 <1.00

A X B X C 2.8541 3 0.9513 <1.00

E rro r 492.1666 80 6.1520

R epeated  F a c to rs

D ire c t io n  (D) 20.0208 1 20.0208 8.3347 <.01

A X D 0.3333 1 0.3333 <1.00

B X D 64.4375 3 21.4791 8.9418 <.001

C X D 22.6875 1 22.6875 9.4449 <.001

A X B X D 6.3749 3 2.1249 <1.00

B X C X D 4.5208 3 1.5069 <1.00

A X c X D 8.3333 1 8,3333 3.4692 <.10

A X B X C X r> 5.1250 3 1.7083 <1.00

E rro r 192.1666 80 2.4020
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Summary o f  th e  Simple E f fe c ts  A n a ly s is  o f V ariance  

o f  th e  BXD I n te r a c t io n  fo r  B id i r e c t io n a l  R e c a ll

Source SS df MS F P

B a t (S t-R ) 150.13 3 5 0 .0 4 13 .03 <.001

B a t  Dg (R -S t) 88.86 3 29 .6 2 7 .71 <001

E rro r  (w ith in  c e l l ) 614.50 160 3 .8 4

D a t  B^ (C-D) 1.69 1 1 .6 9 <1.00

D a t  B^ (C-B) 50.02 1 50 .0 2 26 .05 < 001

D a t  B^ (A-D) 9.19 1 9 .1 9 4.79 <05

D a t  B^ (A -B p 0.75 1 0 .7 5 <1.00

E rro r^ 154.25 80 1 .9 2
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Summary o f  th e  2X2 A n a ly s is  o f  V ariance  w ith  a R epeated 

M easure on th e  L a s t F a c to r  f o r  B id i r e c t io n a l  R ec a ll

(P o s t Hoc FL)

Source SS d f MS F P

A (O rder) 2 .66  

E rro r

1 2 .6 6  3 .06  <.25

R epea ted  M easures

B (D ire c t io n )  0 .6 6 1 <1.00

A X B 0 .0 1 1 <1.00

E rro r  41 .33 10 4 .13



APPENDIX F

Means and S tandard  D ev ia tio n s

Method V a r ia n ts -L is t  2

P ro p o r t io n s  f o r  T o ta l  C o rrec t to  Base o f O p p o rtu n ity

___________ A n tic ip a tio n _________F ree L ea rn in g

X .60  .69

S.D. .13  .09

N un ter C o rre c t on F i r s t  Two T r ia ls

________ A n tic ip a t io n _________F ree L ea rn in g

X 5 .7 3  6 .88

S.D. 3 .06  2 .60

Paradigm  V a r ia n ts -L is t  2

P ro p o r t io n s  f o r  T o ta l  C o rrec t to  B ase o f  O p p o rtu n ity

___________ CD_________ ÇB_________AD________ ABr

X .7 0  .66  .6 4  .5 8

S.D . .09______ .JA________ J D ______ .19

Number C o r re c t  on F i r s t  Two T r ia ls

___________ CD_________ CT_________AD________ ABr

X 7 .5 4  6 .83  5 .7 5  5 .0 8

S.D . 2 .8 0  2 .9 4  2 .0 3  3 .17
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Method V a r ia n ts - B id i r e c t io n a l  R e c a ll

S tr in g e n t  S co ring

F ree  L ea rn in g

X

S.D.

7 .83

4 .0 7

5 .81

3.62

L e n ie n t S co rin g

A n tic ip a t io n F ree  L earn ing

X 8.27 6 .73

S.D. 3 .81 3 .50

’arad lgm  V a r la n ts - B ld l r e c t lo n a l  R e c a ll

S tr in g e n t  S co rin g

CD CB AD ABr

X 9 .0 4 7.63 6 .1 3 4 .08

S.D. 3 .49 3 .55 3 .80 3 .08

L en ien t S co rin g

CD CB AD ABr

X 9 .5 0 8 .00 6 .46 6 .0 4

S.D. 3 .51 3 .54 3 .98 2 .9 4
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Means and S tan d a rd  D e v ia tio n s  

f o r  th e  B X D  I n te r a c t io n

C-D

C-B

A-D

A-Br

S-R R-S

X 4.92 4 .5 4

S.D. 1 .95 2 .0 0

X 4.83 2 .79

S.D. 2 .2 7 2 .1 3

X 2 .6 3 3 .55

S.D. 2 .02 2 .3 5

X 2.16 1 .92

S.D. 1.76 1 .7 4


