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Past  research  on human learn ing  commonly has f a i l e d  t o  o p e r a t i o n a l i z e  

l ea rne r s '  cogni t ive  processes  so  t h a t  v a l i d  conclusions may be drawn about 

t h e  e f f e c t s  of t hese  processes on acqu i s i t i on  and r e t en t ion .  Previous 
I 

research  on t h e  e f f e c t s  of present ing  l ea rne r s  with new o r  repeated infor,- . 

mation following a  categorized word l i s t  w a s  extended i n  t h i s  s tudy by 
-4- 

-- 

t r a i n i n g  l e a r n e r s  t o  u se  hypo the t i ca l  processes researchers  have invoked t o  

expla in  the  f ind ings  of e a r l i e r  s tud ie s .  

I n  Experiment I, 41-undergraduates experienced e i t h e r  a s tandard  l ist  

wi th  seven words i n  each of seven ca t egor i e s ,  o r  one followed by e i t h e r  

r,epeated it&, repeated category l a b e l s ,  o r  new items l o g i c a l l y  be16nging t o  

t h e  ca tegor ies .  Following a  r e c a l l  t e s t  on t h e  information presented,  t h e  

l ea rne r s  were t r a ined  t o  respond t o  t h e  respec t ive  l i s t  s t r u c t u r e s  by using a  

spec i f i ed  cogni t ive  s t r a t e g y .  The pos t t r a in ing  r e c a l l  t a s k  w a s  t h e  same a s  

t h e  one given before  t r a in ing .  Experiment 11, which involved 71  under- - - 

graduates ,  extended t h e  t r a i m n g  procedures of Experiment I t o  inc lude  more 
, 

p r a c t i c e . i n  t h e  in s t ruc t ed  s t r a t e g y .  Several condi t ions a l s o  were added t o  . 
t h e  design t o  t e s t  hypotheses based on t h e  r e su l t s ' o f  Experiment I. These 

included two a d d i t i o n a l  t r a i n i n g  condi t ions  and a  9-word per  category con t ro l  

condi t ion t h a t  cont ro l led  f o r  e x t r a  i n f o ~ m a t i o n  presented i n  t h e  l i s t  
" - 

s t r u c t u r e  t h a t  provided new category it ems. 
C 

Results  of Experiment I r e p l i c a t e d  t h e  f ind ings  of an e a r l i e r  s tudy.  
. . . , Present ing new in•’ ormation maximized acqu i s i t i on ,  but no s t t t  i s t  i c a l l y  

- 

r e l i a b l e  a i f f e r ences  &tween groups viewing d i f f e r e n t l y  s t ruc tu red  l k s t s  were . 

not r e p l i c a t e  t h e  e f f e ~ t s  of 
t 

found following t;aining. Experiment I1 did  

d i f f e r e n t  list s t r u c t u r e s .  A s  "in Experiment 

no s t a t i s t i c a l l y  r e l i a b l e  e f f e c t s  on r e c a l l .  

iii 

I ,  extended t r a i n i n g  produced - - 

p a r t i c i p a n t s f  r e p o r t s  of t h e  



cogni t ive  processes  they engaged during t h e  a c q u i s i t i o n  t a s k s  i nd ica t ed  t h a t  

most of them d id  not follow e x p l i c i t  i n s t r u c t i o n s  50 u s e  only t h e ' i n s t r u c t e d  

. &rategy. Also, many parti ; ipants who learned the  s t r a t e g y  we l l  enough t o  

, desc r ibe  it i n d i c a t  d  d i f f i c u l t y  in applying it a s  i n s t ruc t ed .  e 
The g e n e r a l i z a b i l i t y  of t h e  e f f e c t s  of t h e  d i f f e r e n t  l i s t  s t r u c t u r e s  on 

a c q u i s i t i o n  and r e t r i e v a l  was rendered suspect  due t o  one  f a i l u r e  t o  

r e p l i c a t e  it: The f a c t s  t h a t  t r a i n i n g  un ive r s i t y  s tuden t s  in simple cog- 

n i t i v e  s t r a t e g i e s  d id  not  r e l i a b l y  a f f e c t  r e c a l l ,  and t h a t  many s tudents  

d id  not  use t h e  s t r a t e g i e s  a s  i n s t ruc t ed  has important impl ica t ions  f o r  

f u t u r e  research.  S tudies  concerning t h e  e f f e c t s  of p r a c t i c e  on l ea rne r s '  
i 

app l i ca t ion  of t r a ined  cogni t ive  s t r a t e g i e s ' a r e  needed t o  v e r i f y  t h i s  method 

of opera t iona l iz ing  cogni t ive  process.  Also, more research  on metacognitive 

v a r i a b l e s  i s  requi red  t o  v a l i d a t e  cur ren t  explanat ions of fe red  f o r  most 
' 

f ind ings  from research  on h b a n  information processing. . 
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CHAPTER I 

REVIEW OF THE LITERATURE 
* 

In t roduct ion  
> 

Few wou;ddispute t h a t  t o  acqu i r e  knowledge a s  e f f i c i e n t l y  and a s  e f fec-  

t i v e l y  a s  p o s s i b l e  is advantageous t o  l ea rne r s .  To a s s i s t  l e a r n e r s  in t h i s  

endeavor can be seen as a reasonable goal  f o r  education. Iden t i fy ing  and 

developing teaching methods t h a t  w i l l - s e r v e  t h i s  goa l ,  t h a t  is ,  t o  coramuni- 
'h 

c a t e  e f f e c t i v e l y  more information t o  s tudents  i n  l e s s  t ime,  t hus  can be an , 

important o b j e c t i v e  of educa t iona l  research.  - - 

One s t e p  toward meeting {h i s  ob jec t ive  i s  t o  i d e n t i f y  and examine va r i -  , 
- - - - -  - -  

ab le s  def in ing  t h e  s t r u c t u r e  of infonna'tion presented t o  l e a r n e r s  s'ince these  ' 

va r i ab le s  may, i n  p a r t ,  determine t h e  e f fec t iveness  and e f f i c i e n c y  with which 

t h a t  informad& can be  acquired. For example, research  on v a r i a b l e s  (which 
-4 

I w i l l  i e f e r  t o  a s  " s t ruc tu ra l "  va r i ab l e s )  such a s  t h e  ca t egor i za t ion  of a ,  
s i m i l a r - b i t s  of , i n fo rmt ion  i n t o  a l a r g e r ,  d i s t i n c t  whole ( M a d l e r ,  1967), - 

and the  use of i n s t r u c t i o n a l  ob jec t ives  (Kurtz, 1974), has  shown t h a t  they - 
9 

genera l ly  i nc rease  t h e  e f f ec t iveness  of learning.  

The s tudy of t hese  s t r u c t u r a l  va r i ab l e s  could lead  t o  t h e  improvement 

of teaching p r a c t i c e s  i n  a t  l e a s t  two ways. F i r s t ,  t h e i r  manipulation a s  
, 

independent v a r i a b l e s  i n  research  on human learning can i l l umina te  t h e  

Cause-and-effect r e l a t i onsh ips  between thefitays i n  which content  is  

s t ruc tu red  dur ing  i n s t r u c t i o n a n d  t h e  e f f i c i ency  of learn ing .  Second, once 

techniques of jbresentation and s t r u c t u r e s  of content a r e  i d e n t i f i e d  which 

lead  t o  e f f e c t i v e  =and e f f i q k n t - i n s t r u c t i o r r ,  they can be incarporated inter- - - - - 

classroom l e s sons  d i r e c t l y  and r e l a t i v e l y  e a s i l y .  

mile some advances have been made i n  t h i s  d i r e c t i o n ,  as demonstrated - 
by t h e  r e s u l t s  of research  on teaching t o  d a t e  (Winne, 1980a), t h e  cur ren t  



p i c t u r e  of t h e  e f f e c t s  of i n s t ruc t ion  on s tudent  l ea rn ing  is incqmplete i n  

a t  l e a s t  one e s s e n t i a l  area.  That is ,  u n t i l  r e c e n t 1  r e sea rche r s  have A 
f a i l e d  t o  cons ider  t h e  r o l e  played by t h e  cogn i t i ve  processes  i n  which . 

L 

l e a r n e r s  engage i n  response t o  i n s t ruc t ion .  The need t o  a t t end  t o  t h i s  

aspect  of t h e  teaching-learning process has been demonstrated i n  studies.-  -4# 

such a s  t h a t  by Anderson and h i s  a s soc i a t e s ,  who found t h a t  v a r i a t i o n s  i n  

cogni t ive  schema used by s tudents  t o  i n t e r p r e t  and l e a r n  from t e x t  in f luenee  
i * 

comprehension (Anderson, 'Spiro; & Anderson, 1978) . A s  noted by Winne and 
- 

Marx (1979)- i t  i s  extremely rare f o r  s t u d i e s  t ~ ,  test formally t h e  cogni t ive  ' 
* I k processes engaged i n  by s tudents  a s  they d e a l  w i t  l e a rn ing  t a s k s  before  

- - - 
- - - -  

proposing t h e o r e t i c a l  l i n k s  between these  presumed processes  and learn ing  

measured by t e s t s  administered following i n s t r u c t i o n .  The t h e o r e t i c a l ,  
C 

advancement of ins t ruc t iona l '  psychology thus  has been impeded by t h e  f a i l u r e  

t o  v e r i f y  hypotheses used t o  explain.leat@ng-outcomes in terms of s tudents '  ~ 

, cogni t ive  responses t o  i n s t ruc t ion .  - 

- 

The va lue  of i d e n t s y i n g  s t w c t u r a l  v a r i i b l e s  which inf luence  t h e  

e f f ec t iveness  and e f f i c i ency  of learn ing  was pointed out e a r l i e r .  One such 

v a r i a b l e ,  irhich has'been shown t o  improve l ea rn ing ,  and which i s  widely used 

+' 
i n  classroom teaching ,  is  t h a t  of r e p e t i t i o n  (Waugh, 1963). I n  a study: 

designed t o  t e s t  t h e  e f f e c t s  of t h r e e  types of r e p e t i t i o n  on t h e  acqu i s i t i on  

and r e t e n t i o n  of categorized information, Qinne (1972) , found t h a t  present ing - 

* 

new information belonging t o  previously presented ca t egor i e s  s i g n i f i c a n t l y  - 
-% 

improved r e c a l l  compared t o  repeat ing e i t h e r  l a b e l s  f o r  t h e  ca tegor ies  o r  . 
' 

information pretrF6iiSly FnccIud~d- i n n t h ~ - c z e g 6 r i e s ,  <Winnk's 1972-studywas--- - 

an unpublished Master's t h e s i s  which was published as an a r t i c l e  i n  t h e  . 
I 

Journal of E d u c a t i e a d  P ~ c h u l o g y  by W i n ~ e ,  Hauck, & Moore, in 1975. Since 
, - 

- some p a r t s  of th; d i scuss ion  and conclusions i n  t h e  two papers d i f f e r ed ,  



t h e r e  a r e  i n s t ances  he re  where ode paper o r  t h e  o ther  i s  c i t e d ,  and n o t  

bath.)  I n  l i g h t  of t h i s  r a t h e r  su rp r i s ing  f ind ing ,  Winne hypothesized t h a t  

-r 
p r e s m t i n g  new 2catkgory info-ti0.n induced l ea rne r s  t o  s t o r e  ' t h i s  in for -  

mation by act iv@y r e s t r u c t u r i n g  cogn i t i ve  assoc ia t ions  made k h g e  acquiring- 
- 

<* 

t h e  previously s tudied  categorized infermation.  More recent  research,  
-I 

9 , . 
r e l a t e d  t o  a "1eve1s-of-processing",mode1 of human memory (C-k & ~ r a i k ,  

6 ? - *  " 

.-a. some empir ical  support f o r  explanat ions & & @ ~ i n n e ' ~ .  
- 

i nves t iga t ion  wad undertaken f o r  two' purposes. F i r s t ,  an 

t o  r e p l i c a t e  Winne's (1972; s e e  a l s o  WSnne, Hawk, & Moore, 

regard t o  t h e  e f f e c t s  of i m p l i c i t  ve rsus  e x p l i c i t  I 

r e p e t i t i o n  of information on r ecaJ l .  I n  addi t ion ,  sub jec t s  were t r a ined  t o  
? r 

u s e  a s p e c i f i c  cogn i t i ve  s t r a t e g y  f o r  r ehea r sa l  during t h e  presenta t ion  of I 
-?4 

8 
- 

new o r  repeated information, i n  order  t o  t e s t  t h e  hypotheses s e t  f o r t h  by 

Winne t o  expla in  h i s  f ind ings .  Through t h i s  attempt t o  con t ro l  t h e  na tu re  

- -- 

and extent  t o  which l e a r n e r s  a c t u a l l y  engaged i n  t h e  c0gk t iv . e  r e s t ruc tu r ing  

t h a t  Winne hypothesized, it was bel ieved that more s u b s t a n t i a l  s ta tements  I 
could be made concerning the  causa l  l i n k s  among t h e  s t r u c t u r e  of information 

, 
presented,  cogn i t i ve  processes  used in acqu i s i t i on ,  and subsequently measured 

learn ing .  
. . 

i 

' Related Research 

I Research involving t h e  r e c a l l  of categorized ve rba l  information has 
5 

yie lded  a number of f ind ings  r e l evan t  t o  t h e  i s s u e  o i  maximizing acqu i s i t i on -  
1 

and retent ' ion. For ins tance ,  numerous s t u d i e s  have e s t ab l i shed  t h a t  r e c a l l  
1 

- --- - - - - - - - --- - -  - 
is s i g n i f i c Z t l Y c  GGoGed when infoFmation to- be remembered i s  grouped i n t o  

meaningful ca t egor i e s  o r  chunks, and t h a t  l e a r n e r s  w i l l  impose such organi- 

- z a t i o n  on seemingly t i rrrehted fnformation presented t o  them (e.g.b, Bousfield,  
- I 

1953; F;ase, 1969; M i l l e r ,  1956). Moreover, while it has been shown that, 



t h e r e  are' l i m i t s  t o  t h e  a d p i s i t i o n  and s t o r a g e  of in fo rmat ion  U immediate 
e 

, memory (Mandler, 1967; M i l l e r ,  1956; Johnson, 1970), i t  i s  e v i d e n t  t h a t  t h e  
w 

c a p a c i t y  o f  immediate memory can b e  expressed i n  terms of chunk u n i t s ,  which 

c o n t a i n  i n d i v i d u a l  it ems of in fo rmat ion ,  tbhereby i n t r e a s i n g  t h e  t o t a l  amount 

of in fo rmat ion  t h a t  can b e  acqu i red  i n  a given amount of time (Bower, 1969; 

Johnson, 1970; Mandler , 1968; Tulving,  ,1962) . Tulving and p e a r l s t o n e  (1966) B 

obta ined  f u r t h e r  suppor t  f o r  t h i s  hypo thes i s ,  which they  r e f e r  t o  a s  t h e  
P 

"chunk r e c a l l  hypothesis",  when they found t h a t  r e c a l l  of  i n d i v i d u a l  i tems 

w i t h i n  a , chunk  is  improved w h e a t h e  chunk l a b e l  i s  'given a s  a r e t r i e v a l  cue 
3 

d u r i n g  t h e  r eca l l  t r i a l .  An a d d i t i o n a l  f i n d i n g  is t h a t ,  once t h e  concep t -o f  

a  ca tegory  has' been r e c a l l e d ,  as evidenced by t h e  r e c a l l  of one o r  more 
P 

ca tegory  members, t h e  p r o p o r t i o n  of t h e  t o t a l  number of i t e m s  r e c a l l e d  from 

t h e  ca tegory  i s  r e l a t i v e l y  s t a b l e  a c r o s s  c a t e g o r i e s  o f - v a r y i n g  s i z e s ,  a s  w e l l  

a s  a c r o s s  l i s ts  of v a r y i n g  l e n g t h s  (Cohen, 1966).  
F, 

It appears  t h e n ,  t h a t  t h e  r e c a l l  of v e r b a l  m a t e r i a l  can b e  inc reased  by 

- - 

p r e s e n t i n g  t h e  in format ion  i n  .a chunked o r  ca tegor ized  format ,  and by 

i n c ~ e a s i n g  t h e  p r o b a b i l i t y  t h a t  t h e  concept of a p a r t i c u l a r  c a t e g o r y  w i l l  b e  

r e c a l l e d ,  such  as by cueing t h e  l e a r n e r .  Other i n v e s t i g a t i o n s  have ind ica ted  

o t h a t  l e a r n i n g  i s  f u r t h e r  improved when informat ion i s  repea ted  d u r i n g  t h e  

s tudy  t r i a l  ( M i l l e r ,  1958; Waugh, 1963) .  The r e s u l t s  o f  Winne's (1972; .see 

a l s o  Winne, 'Hauck, & Moore, 1975) s tudy  c o n f l i c t e d  w i t h  t h i s  la t ter  assert ion ,  

in t h a t  no f a c i l i t a t i v e  - e f f e c t s  were obta ined by r e p e a t i n g  e i t h e r  i n d i v i d u a l  

1 

i t ems  of informat  ion from a  c a t e g o r i z e d  word, l i s t ,  o r  by r e p e a t i n g  ca tegory  

l a b e l s .  As noted  e a r l i e r , p t  Winne found was t h a t  l e a r n i n g  was f a c i l i -  ' 

1 

t a t e d  when new ca tegory  m h b e r s  were p resen ted  fo l lowing  p r e s e n t a t i o n  of t h e  !. 
o r i g i n a l  l i s t ,  as an " i m p l i c i t  ca tegory r e p e t i t i o n "  t r e a t m e n t .  I n  a d d i t i o n ,  
D .. . Winne a p t l y  p o i n t e d  o u t  t h a t  t h e  r e p e t i t i o n  of ca tegory  l a b e l s  o r  of two 



i t e m s  from e a c h  c a ~ e g o i y  inc reased  t h e  p robab j - l i ty  t h a t  t h e  repea ted  

informat ion would b e  r e c a l l e d ,  even though no e f f e c t  on t o t a l  r e c a l l  was 

e v i d e n t .  2. 

To e x p l a i n  h i s  r e s u l t s ,  Winne hypothesized t h a t  p r e s e n t i n g  new i n f o r -  

mation belonging t o  a ca tegory  induced l e a r n e r s  t o  s t o r e  t h i s  informat ionaby . 

a c t i v e l y  r e s t r u c t u r i n g  c o g n i t i v e  a s s o c i a t i o n s  made w h i l e  acqu i r ing  t h e  pre-  
Q 

v i o u s l y  p r e s e n t e d  word l i s t .  Likewise,  h e  proposed t h a t  r e p e t i t i o n  of 

ca tegory  l a b e l s  or ca tegory  members from t h e  o r i g i n a l  l ist produced no -. 
improvement i n  r e c a l l  over  a no r e p e t i t i o n  c o n t r o l  c o n d i t i o n  because  " the  

repea ted  in format ion  does n o t  demand a r e s t r u c t u r i n g  of informat ion a l r e a d y  

s t o r e d  in a n  in t ra -ca tegory  a s s o c i a t i o n a l  network" (Winne, Hauck, & Moore; 

1975, p .  774).  
B 

Such an exp lana t ion  i s  q u i t e  similar t o  t h e  depth-of-processing model 
* 

f o f  human memory (Cra ik  & Lockhart ,  1972; Cermak & Craik ,  1979),  which h a s  

+ 
accrued i n c r e a s i n g  e m p i r i c a l  suppor t  i n  r e c e n t  y e a r s  ( s e e  Glass ,  Holyoak, & 

S a n t a ,  1979; Wickelgren, 1977). Th i s  model i s  d i s t i n g u i s h e d  from t h e  e a r l i e r  
8 

"mul t i s to re"  t h e o r i e s ,  such as t h o s e  invo lv ing  s e p a r a t e  and d i s t i n c t  s h o r t -  

term and 'long-term memory "s to res , "  ( ~ t k i n s o k  & S h i f f r i n ,  1968) by i ts . 
c o n c e p t u a l i z a t i o n  o f  va ry ing  degrees  o f  c o g n i t i v e  a n a l y s i s  dur ing  encoding,  

r e s u l t i n g  i n  r e l a t i v e l y  s t r o n g e r  o r  weaker memory t r a d e s .  A cord ing  tp t h i s  " 
rib. 

model, t h e  more a c t i v e  c o g n i t i v e  p rocess ing  t h a t  i s  engaged i n  dur ing  

a c q u i s i t i o n ,  such as t h a t  which occurs  d u r i n g  semant ic  e l a b o r a t i o n ,  t h e  

s t r o n g e r  and less s u s c e p t i b l e  t o  i n t e r f e r e n c e  w i l l  be  t h e  memory t r a c e ,  
\ 

r e s u l t i n g  in g r e a t e r  r e c a l l  (Cra ik  & Lockhar t ,  1972).  A s  p a r t  of t h i s  

t h e o r e t i c a l  f ramewdrk , a c q u i s i t  i o d  i s  hypothesized t o  invo lve  one, of ' t w d  

d i s t i n c t l y  d i f f e r e q t  t y p e s  of r e h e a r s a l .  Ty,pe I o r  maintenance r e h e a r s a l  i s  

t h a t  which n a i n t a ~ s  t h e  i t e m  a t  a s u p e r f i c i a l  memory l e v e l ,  and supposedly 



& 

- 

6 

would n o t  improve r e c a l l  i f  r ehea r sa l  time was increased.  Type I1 o r  

e l abo ra t ive  r e h e a r s a l ,  on the  o ther  hand, involves a "deeper8' a n a l y s i s  of 
--d 

t h e  item which c r e a t e s  more meaningful assoc ia t ions ,  o r  a  g r e a t e r  number of 

them, r e s u l t i n g  i n  a  s t ronger ,  more durable t r ace .  La ter  formulat ions of 

the  same theory expanded the  not ion of depth of processing i n  s eve ra l  ways. 

One extent ion is  t h a t  of t h e  d i ~ t i n c t ~ i v e n e s s  wi th  which'an i t e m  i s  encoded 

a s  a  determinant of i t s  r e t en t ion ,  which suggests t h a t  v a r i a t i o n s  occur in 

B the qua l i t y  of processing a t  each l e v e l ,  r a the r  than .in quan t i t y  only,  as 

implied by t h e  not ion  of. e lqbora t ion  (Jacoby & 'Craik, 197'9) . 
, 

Di.st inct iveness  i s  descr ibed by these  au thors  a s  r e l a t i n g  t o  t he  con- 

* 
t r a s t i v e  value 'of  information in t h e  p a r t i c u l a r  context  i n  which i t  i,s 

embedded (Jacoby,& Craik, 1979, pp. 2-5).  This concegtua l iza t ion  has 
J - 

relevance t o  t he  present  i nves t iga t ion  i n  t h a t  i t  includes t h e  not ion t h a t  

the more d i f f i c u l t  it i s  t o  encode an item, t h e  mere complete a  "descr ipt ion" 
, 

i s  formed of it, in order  t o  d iscr imindte  i< •’fom o the r  s t i m u l i .  "This is  

sa id  t o  r e s u l t  inp-amore d i s t i n c t i v e  and e a s i l y  r e t r i e v e d  memory t r a c e  

(Bat t ig ,  1979; Jacoby & Craik, 1979).  Ret r ieva l  i s  seen as mir ror ing  i n i t i a l  

encoding processes ,  and thus  i s  descr ibed in terms of v a r i a t i o n s  i n  depth, 
h 

e labora t ion ,  and d i s t i nc t iveness .  A s  s t a t e d  by Jacoby and Craik (1979): 

I t  Thus r e t r i e v a l  opera t ions  vary in t h e i r  extensiveness;  hab i tua l  encodings 
, . 

a r e  evoked spontaneously and automatical ly  by f h e  s t imulus [cue] ,  whereas 

fu r the r  e l abo ra t e  processing i s  evoked i f  direc-by t a s k  demands o r  by 

f ee l ings  of p a r t i a l  recognit ion" (p. 8) .  

To i n t e r p r e t  Winne's (1972) f ind ings  accord ing . to  t h i s  model, t h e  r e t r i e -  

v a l  of a  category concept, when cued by r e p e t i t i o n  of category l a b e l s  o r  pre- 

viously seen items, i s  r e l a t i v e l y  easy, and thus f a i l s  t o  demand any f u r t h e r  

processing of t h a t  category concept or  network of inter- i tem as soc ia t ions .  



; In  c o n t r a s t ,  the  r e t r i e v a l  of t h e  category concept would be somewhat more 
1 

d i f f i c u l t  and demand f u r t h e r  processing when new items were presented a s  

cues during t h e  study t r i a l . .  Ip t h i s  way t h e  func t ion  of the  d i f f e r e n t  

types of " repe t i t ion"  may be conceptualized a s  t h a t  of  evoking a r e t r i e v a l  

process,  whi le  a t  t he  same time the  repeated o r  new items themselves a r e  

being encoded. I n  both cases ,  t h e  new information is J i k e l y  t o  produce a 

more d i s t i n c t i v e  t r a c e  f o r  the category concept. It i s  unfortunate  t h a t  t he  

number of c a t e g o r i e s  r eca l l ed  was no t  used a s  an a d d i t i o n a l  dependent va r i -  

a b l e / i n  Winne's (1972) investigati 'on, r a t h e r  than simply using ' k o t a l  amount - .. 
of ihformation r e e a l l d , "  a s  t h i s  might have added some weight t o  h i s  pro- 

', 
posed explanat ion.  

7 

Ofkax&ional -de f in i t i bns  of cogni t ive  processes .  A considerable  amount 
. I  

of research  i n  t he  l a s t  15  years  has focused on the  e f f e c t s  of rehearsa l  on 

human,memory performance, e spec i a l ly  i n  e f f o r t s  tb examine the  p rope r t i e s  of 

sho r t - t e rm ve r sus  long-term memory sforage (A~kinson ,  & S h i f f r i n ,  1968; 
- ,- . 

m- Q ru '. 
2acoby & Bar tz ,  1972; Rundus, 1971; Rundus & Atkinson, 1970; Woodward, Bjsrk54 

& Jongevard, 1973), and t o  t e s t  var ious  aspect> of t h e  depth of processing 

model (i.e;, Craik, 1970; Craik & Watkins, 1972; Dark & Loftus,  1976;-Evans, 

1977; Glenberg, Smith, & Green, 1976; Jacoby & Bartz ,  1972). The f ind ings  

of Rundus and Atkinson, which ind ica ted  t h a t  r e t e n t i o n  v a r i e s d i r e c t l y  with, 

amount of rehei l rsal ,  h fve-s ince  been shown t o  occur only under c e r t a i n  

. . circumstances.-  Some of t he  experimental condi t ions  under which c o n f l i c t i n g  

r e s u l t s  have been obtained a r e  examined next  i n  order  t o  i l luminate  a major + 

*. 

f law i n  cu r r en t  t heo r i e s  about cogn i t i ve  processing. The problem i s  t h a t  of 

a f a i l u r e  t o  opera t iona l ly  def ine  t h e  cogn i t i ve  processes  which researchers  

o f t e n  t r y  t o  manipulate a s  independent v a r i a b l e s  i n  s t u d i e s  of learn ing  and 
V 

memory . 



8 

R g s u l t h f  s t u d i e s  shading t h a t  i n c r e a s e s  -in s tudy  t ime,  which a r e  

assumed t o  i n c r e a s e  amount of r e h e a r s a l ,  a f f e c t e d  immediate r e c a l l  b u t  not + .  delayed r e c a l  Cra ik  & Watkins, 1972; Glenberg e t  a l . ,  1977; Modig l i an i  -& 

Seamon, 1974; oby 4 Bar tz ,  1972; Woodward, Bjork,  & Jongeward, f 973),  were 

o f f e r e d  as c e  of t h e  e x i s t e n c e  o f  two d i f f e r e n t  t y p e s  of r e h e a r s a l ,  C 

by & a i k  b l o c k h a r t  (1972). However, ev idence  t o  t h e  

qon t ra ry  has  a l s o  been gathered ( e - g . ,  Dark & Loftus ,  1976; Evans, - 1977; 
,+ 

Darley & Glass, l 9 7 5 ) ,  and t h u s  r e s e a r c h e r s  seem t o  be' i n c r e a s i n g l y  c d k e r n e d  

w i t h  t h e  unique c o n d i t i o n s  under which t h e  d i f f e r e n t  , r e s u l t s  have been 

ob ta ined  ( see    ark & Lof tus ,  1976; Evans, 1977; Gienberg e t  a l . ,  1977). 

, EvansVfound t h a t  slowing t h e  r a t e  o f  p r e s e n t a t i o n  improved f i n a l  r e c a l l  

r e g a r d l e s s  of whether s u b j e c t s  were r n s t r u c t e d  t~ engage i n  r o t e  r e h e q s s a l  

o r  imagery d u r i n g  t h e ' i n t e r v a l  +tween items; I n  c o n t r a s t ,  an  8-second 
- 

d e l a y  fo l lowing  p r e s e n t a t i o n  of each-of  a s e r i e s  of 1 2  four-word l is ts  <, 

i n c r e a s e d  r e c a l l  o v e r  a norde lay  c o n d i t i o n  only  when s u b j e c t s  were i n s t r u c t e d  

t o  engage ipl imagery, as opposed t o  r o t e  r e h e a r s a l ,  d u r i n g  t h e  de lay .  How- 
7 

e v e r ,  t h e  f a c t  t h a t ,  i n  t h i s  s tudy ,  an  immediate r e c a l l  t e s t  fo l lowe8  t h e  
- 

p r e s e n t a t i o n  o f  each four-word l i s t  may have confounded t h e  f i n a l  r e c a l l  

measures. Dark & L o f t u s  (1976) exp la ined  how t h e  p rocess ing ,  r ,equired by 

i n i t i a l  r e c a l l  tests, maycinfluence de layed- tes t  performance,  and obscure  : 
4 

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

T h i s  is  because  t h e  e f f e c t  of some i n i t i a l  p rocess ing  v a r i  
ta 

number o f  r e h e a r s a l s )  on a delayed t e s t  may be composed of two t h i n g s .  
- 

- F i r s t ,  t h e  v a r i a b l e  may have a d i r e c e  e f f e c t  on dGlayed performance.  

Second, t h e  v a r i a b l e  may have an i n d i r e c t  e f f e c t  i n  t h a t  i t  may - 

i n f l u e n c e  'short-term r e c a l l  which 

r e c a l l .  (p. -481) 

i n  t u r n  may i n f l u e n c e  
% 

long-term 



A major reason why pas t  research has f .a i led , t o  e s t a b l i s h  t h e  exis tence 
* 

of a Type I, o r  maintenance r ehea r sa l  process  may be due t o  confusion 
t 

as soc ia t ed  wich def fn ing  the  process.  Dark and Lof t u s  (f976) d is t inguished  

between c l a s s i f y i n g  r ehea r sa l  according t o  experimental procedure and 

accordingA t o  delayed-test  e f f e c t s .  Th6ir concern was t h a t  r o t e  r e p e t i t i o n  

n o t  be equated wi th  maintenance r ehea r sa l ,  s i nce  t h e  former procedure can 

produce ' e i t he r  &inte iance  r ehea r sa l  e f f e c t s  5 e l abora t ive  r ehea r sa l  e f f e c t s  

(Dark & Loftus,  1976, p .  489). - % 

/ .  2 
I 

The c i r c u l a r i t y  i n  defining Type r ehea r sa l ,  as it i s  descr ibed within 
= b 

t h e  depth-of-processing framework, was a l s o  pointed out  by Glenberg e t  a l .  

(1977). Working from t h e  spec i f i ca t ion  t h a t  i nc reases  i n  amount of Q p e  I 
' 

r ehea r sa l  should not  a f f e c t  delayed memory performance, t hese  au thors  pro- 

posed t h e  fol lowing t h r e e  c r i t e r i a  f o r  any paradigm t h a t  i s  used t o  e l i c i t  

i t .  F i r s t ,  t h e r e  must be cont ro l  of t he  processing used by t h e  subjec t ,  

which ensures  t h a t  s /he  i s  t ry ing  only t o  maintain t h e  mformation f o r  a 

b r i e f  time period;  and t h a t  no attempt is  made t o  form as soc ia t ions  among 

items, o r  t o  increase  the  depth of a n a l y s i s  during the 

processing i n t h a l .  Second, the  subjec t  must be a c t i v e l y  maintaining the 

information i n  memory throughout t h e  processing i n t e r v a l  under study. The 

f i n a l  c r i t e r i o n  i s  t h a t  delayed r e c a l l  must no t  be a f f e c t e d  by t h e  amount 

of m e  I rehearsal-engaged i n  by the '  subjec t  (Glenberg e t  a l . ,  1977, p. 340). 

. While t h e  c r i t e r i a  j u s t  described were met i n  t h e i r  s tudy,  eve0 though 

delayed r e c a l l  w a s  no t  a f f ec t ed ,  they found t h a t  delayed recogni t ion  was 

r e l i a b l y  improved when t h e  amount of Type I rehea r sa l  was increased.  This 

r e s u l t ,  toge ther  with a s imi la r  f i nd ing  by Woodward e t  a l .  (1973) , - led  t o  

t h e  conclusion t h a t ,  "Type I rehea r sa l  modifies t h e  i n t e r n a l  representa t ion  

of an i t e m  by the  addi t ion  of frequency o r  context t a g s  which increase  the  
- - 



amount of pr6cessing" (Glenberg e t  a l . ,  1977, p. 351). Thus, while  Type I ' 
\ 4 .  

r e h e a r s a l  is s a i d  t o  se rve  only t o  maintain information in short-term memory, 

and t o  involve no f u r t h e r  a n a l y s i s  when engaged i n  f o r  increas ing  amounts of 

/ 
t ime, r e sea rch  has  no t  produced i e l i a b l e  evidence of i t s  ex is tence .  Reports 

i n  t h e  l i t e r a t u r e  eonfuse t h e  i s s u e  by de f in ing  Type I r ehea r sa l  as a  cogni- 

tive process ,  an experimental procedure,  and/or in terms of measured r e c a l l  
-A 
3 

o r  recogni t ioa .  .) 
,- 

- 
The v a l i d i t y  of t h e  depth of processing model of  human memory has b'e@a 

/ 

r ?  2 ,  
challenged d i r e c t l y  by seve ra l  researchers .  For ins tanze ,  Nelson (1977) ,pT 

L :  L- c r i t i c i z e d  s t u d i e s  which concluded t h a t  t h e  amount of r o t e  r e p e t i t i o n  does I 

no t  a f f e c t  f i n a l  f r e e  r e c a l l ,  cued r e c a l l  o r  recogni t ion  on t h e  b a s i s  of 
. . 

seve ra l  f a c t o r s .  I n  addit&nkn. t o  t h e  problems discussed above, he pointed 

out  t h a t  many s t u d i e s  may have lacked s t a t i s t i c a l  power and/or exhib i ted  
't 

p b s s i b l e  f l o o r  e f f e c t s .  These I e a t u r e s  could have r e s u l t e d  in  an i n a b i l i t y  

t o  d e t e c t  d i f f e r ences  i n  r e c a l l  r e s u l t i n g  from v a r i a t i o n s  i n  amount of 

r e p e t i t i o n   elso son, 1977) . 
Another major c i t i c i s m  of s t u d i e s  involving depth of processing 

v a r i a b l e s  is  t h a t  of incongrui ty  between t h e  encoding processes  e l i c i t e d  
% : 

during a c q u i s i t i o n  and t h e  'tests used t o  measure acqu i s i t i on .  S p e c i f i c a l l y ,  

s e v e r a l  s t u d i e s  have s h o G  t h a t  when t h e  c r i t e r i o n  test is  appropr ia te  t o  

t h e . a c q u i s i t i o n  process  used t o  encode t h e  ma te r i a l ,  semantic encoding does 

n o t  appear t o  produce a  pore durab le  t r a c e  than non-semantic processing 

(Morris,  Bransford, & Franks, 1977 1 Postman, 1978; S t e i n ,  1978) . For example, 

Morris e t  a l .  (1977) found t h a t  semantic processing d i d  no t  produce super ior  

memory performance compared t o  processing which focused on t h e  rhyming of 

words when t h e  c r i t e r i o n  t e s t  i n  t h e  l a t t e r  ca se  was one of recognizing words 

t h a t .  rhymed with t he  t a r g e t  items. S t e i n  (1978) found s imi l a r  r e s u l t s  wi th  



semantAic encoding v e r s u s  t h a t  where t h e  focus was on phys ica l  f e a t u r e s  of t h e  

words (upper case o r  lower case  l e t t e r s ) .  

These and o t h e r  researchers (Pos tman,  ~hompkhs(  h Gray, 1978; Tulving 

Thomson, 1973) tend t o  support an encoding s p e c i f i c i t y  framework i n  which . 

t a s k  demands, information presented,  t h e  s k i l l s  and 

. l e a r n e r s ,  and t h e  type  of c r i t e r i o n  t e s t  combine t o  

performance on v e r b a l  l e a rn ing  t a sks .  

c a r e fu l  examinat ion of t h e  l i t e r a t u r e  produces 

p r i o r  knowledge of 
7- 

c a u ~ e ' ~ a r ' i a t  i ons  in 
L 

another problem r e s r d i n g  
. . 

d e f i n i t i o n s  of cogn i t i ve  processes .  That is ,  t h a t  t h e  'same type  of problem in 

d e f i n i t i o n  e x i s t s  in r e l a t i o n  t o  r ehea r sa l  pes se a s  was found w i t h  t ype  I and 

type  II rehea r sa l .  It seems' that  t h e r e  is  no commonly accepted opera t iona l  

d e f i n i t i o n  of r e h e a r s a l .  It is simply bel ieved t o  occur a s  some s o r t  of pro- 

ce s s  whereby a t t e n t i o n  i s  focused on an item f o r  a given l eng th  of t ime in an ' 

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

involved i n  t e s t i n g  d i r e c t l y  t h e  hypothesized cogni t ive  processing which 

occurs  during a s tudy i n t e r v a l  o f t e n  has l e d  f esearchers  t o  desc r ibe  r ehea r sa l  
0s 

i n  terms of measured e f f e c t s  on r e c a l l  o r  recogni t ion ,  while  t h e  process  it- 
- +, 

s e l f  remains undefined. It is unc lear  whether t h e  term i s  intended t o  mean 

repe t . i t ion ,  o r  whether i n  f a c t  t h e  same cogni t ive  process  occurs  during overt '  

r e p e t i t i o n  and cover t  r e p e t i t i o n .  It  'is no t  known whether t h e  cogn i t i ve  pro- 

cess ing  engaged i n  during i n t e r v a l s  between i t e m s  (encoding processes)  a r e  t h e  
/ 

same a s  those  'engaged in during a de lay  following presen ta t ion  of a lkt of 
- 

items ( s to rage  processes ) ,  o r  whether both of t h e s e  can be considered 
-- - 

r ehea r sa l .  Research has l ed  t o  conceptua l iza t ions  of r ehea r sa l  as &olving 

contex tua l  o r  temporal tagging,  c r ea t i ng  a s soc i a t i ons  among i t e m s  o r  po r t i ons  t 

- 

of information presented,  o r  r e l a t i n g  information presented t o  e x i s t i n g  

memories . 



Another i s s u e  t h a t  remains unclear  i n  t h e  l i t e r a t u r e  on human informa- 
- 

t i o n  processing is t h e  d i s t i n c t i o n  between r e c a l l  an3 recognit ion.  Whether, 

and t o  what ex ten t ,  t h e  same cogni t ive  processes a r e  involved in the  two 

- types of memory tasks  i s  a t o p i c  of considerable  debate.  While it appears 

t o  be  genera l ly  accepted t h a t  t h e  two t a s k s  r equ i r e  some of t h e  same kinds 

;of processing,  t h e  d i s t i n c t i o n  between them can be viewed e i t h e r  qua l i t a -  

i. . . 
t i v e r y  o r  quan t i t i ve ly .  The s tud ie s  by Glenberg et  al. (1977) and woodward 

et a l .  (1973), i n  which it was found t h a t  c a r e f u l l y  cont ro l led  "rote ,  

nonassociat ive" r ehea r sa l  produced s u b s t a n t i a l  improvement in recognit ion 

performance, bu t  had no e f f e c t  on r e c a l l ,  suppor#d a  "taggingv1 hypothesis.  
P .  

This  hypothesis  s t a t e s ,  t h a t  context o r  f r e q ~ e n c y  t a g s  a r e  used f o r  retrievh.1," 

dur ing  a  recogni t ion  t a sk ,  but  t h a t  semantic a s soc i a t ions  a r e  required f o r  

r e c a l l  t a s k s  (Glenberg e t  a l . ,  1977). While t h i s  suggests  a  q u a l i t a t i v e  

d i f f e r ence  i n  t h e  processes e n t a i l e d  in recogni t ion  and r e c a l l ,  Wickelgren 

proposed t h a t  t h e  same r e t r i eva l -  processes  can be used t o  t a p  d i f f e r i n g  , 

kinds of a s soc i a t ions  (episodic  or semantic) (1977, p.  414). To 

. , f u r t h e r  complicate matters ,  t he re -%s  evidence t o  support t he  not ion t h a t  t he  

reco'gnition process  i t s e l f  can opera te  i n  two d i f f e r e n t  ways, e i t h e r  a s  
I .. 

/ 

automatic ,  d i r e c t  matching, o r -by  way of a  search and decis ion process ,  

- 
depending on t a s k  requirements (Bahrick, 1979; Glass e t a l . ,  1979; Jacoby & 

1 

Craik,  1979). Wickelgrenls (1977) content ion t h a t  both 

n i t i o n  involve d i r e c t  access processes i s  quest ionable 
\ 

. i nc reases  in dec is ion  l a t enc i e s  t h a t  occur over longer lists i n  a  recognit ion 

t a s k  ( s te rnberg ,  196%), which suggest t h e  ex is tence  of a search process.  

Y 
It may be  concluded from t h e  l i t e r a t u r e  c i t e d  s o  f a r ,  t h a t  while pas t  

2 
I 

r e search  on human memory has demonstrated t h a t  r e c a l l  improves under c e r t a i n  

7 experimental condi t ions involving t h e  manipulation of study time, cur ren t  ' 



t heo r i e s  a r e  inadequate f o r  i den t i fy ing  t h e  mechanisms underlying t h e  

observed e f f e c t s .  S imi l a r ly ,  d i s t i n c t i o n s  between r e c a l l  and recogni t ion  

processes must be  expressed i n  terms of t h e  e f f e c t s  of v a r i a t i o n s  i n  l ea rn ing"  

t a sks ,  observed i n  subsequent t e s t  scores ,  while explanat ions concerning t h e  

two kinds - of processing a r e  necessar i ly  l imited t o  inferences  based on pre- 

sunted l i n k s  between s t imulus condit ions and observed e f f e c t s  r a t h e r  than 

I * 
d i r e c t  con t ro l  of those l i n k s  per  se .  

Similar  inadequacies .have been pointed out in r e l a f  ion, t o  research  on 

i n s t r u c t i o n a l  e f f e c t s ,  where conclusions about t h e  causa l  l i n k s  between 

i n s t r u c t i o n a l  t rea tments ,  "cognitive processes used during a c q u i s i t i o n ,  and 

subseque@ly measured learn ing  a r e  rendered suspect due t o  t h e  /;;black box" 
P 

problem (Winne,'l%Ob; Winne & Marx, 1979). Spec i f i ca l ly ,  whi le  researchers  
,. 

cont ro l  the s t i m u l i  presented t o  l ea rne r s  i n  an experiment, t h e  cogni t ive  

processes engaged by t h e  l ea rne r s  i n  response t o  tho& s t i m u l i  genera l ly  k 

a r e  l e f t  t o  vAry f r e e l y .  Although any observed e f f e c t s  a r e  d i r e c t l y  caused 

by t h a t  processing r a t h e r  than by t h e  s t i m u l i  t h a t  a r e  manipulated by t h e  

experimenter, any conclusions about what has taken p l ace  cogni t ive ly  a r e a  

matte? of in ference .  It appears t h a t  our d e f i n i t i o n s  of cogn i t i ve  events  

w i l l  remain c i r c u l a r ,  and our explanat ions of them w i l l  remain specula t ive  

u n t i l  they can be opera t iona l ized .  

Control of cogn i t i ve  proce2ses.  Several  methods might b e  used t o  
, 

ope ra t iona l i ze  o r  con t ro l  processing of sub jec t s  a s  they 
0 

I 
,- 

engage i n  l ea rn ing  t a sks .  One of these  i s  the  use  of i n c i d e n t a l  o r i en t ing '  
- 

i n s t ruc t ions ,  where t h e  s p e c i f i c  cogni t ive  process  being s tudied  is  cont ro l -  -- 
l ed  by na tu re  of t h e  information given t o  t h e  l ea rne r  about t h e  p u r p s e  of 

t he  t a sk  (Dark & Loftus,  1976; Evans, 1977; Glenberg et a l . ,  1977; Lockhart,  

1979; Woodward e t  a l . ,  1973). The d i f f i c u l t y  t h a t  has been found wi th  t h i s  



L -  

" e  
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method i s  t h a t  t h e  experimenter can' seldom, guarantee t h a t '  only the  process 

of i n t e r e s t  i s  being ac t iva ted  by t h e  o r i en t ing  task ,  t h a t  is, t h a t  o ther  

kinds of processing a r e  not  occurr ing a t  t heksme  time (Nelson,-1979). .- 

1 - 

Nelson c i t e d  a number of s tud ie s  which sensory and semantic i n t e r f e rence  

1 ? 

were both found t o  occur regard less  of which of t h e  two kinds of a t t r i b u t e s  
--. - 

- 

were focused on during encoding. H e  concluded: 

Sensory and semantic i n t e r f e rence  e f f e c t s  p e r s i s t  even though p a i r s  [of 

words] a r e  imaginatively encoded. . semantic i n t e r f e r e n c e  is  obtained 

even though in s t ruc t ions  emphasize sensory a t t r i b u t e s .  Thus, although 
- 

' 
i n s t r u c t i o n a l  s e t  may determine what types of f e a t u r e s  a r e  foca l  t o  the  

task ,  o the r  types of f ea tu re s  a re-apparent ly  independently ac t iva t ed  

- -1(1979, p. 56). 
b I -- - 

In  the  c o n t e p  of research on instruc. t iona1 efEects ,  a  method f o r  con- 

6 t r o l l i n g  the cogn t i v e  processing of l ea rne r s  was proposed by Winne (1980b) 

i n  which s tuden t s  a r e  t ra ined  t o  use  s p e c i f i c  cogni t ive  s t r a t e g i e s  i n  response 

t o  p a r t i c u l a r  kinds of i n s t r u c t i o n a l  s t imu l i .  He defined " in s t ruc t iona l  , 

s t imul i"  a s  s t i m u l i  o ther  than the  content  t o  be learned (th3.t is ,  items of 

information) which ,a re  pres6nted t o  l ea rne r s  during i n s t r u c t i o n  f o r  the  pur- 

pose of f a c i l i t a t i n g  the a c q u i s i t i o n  of the  content .  The use  ~f 

concrete  exemplars of a concept, adjunct  qoest ions i n  t e x t  ma te r i a l s ,  

r e t r i e v a l  cues,  o r  r e p e t i t i o n  a r e  i l l u s t r a t i v e  i n s t r u c t i o n a l  s t i m u l i .  

i d e n t i f i e d  four  d i f fe ren t -sypes  of t r a i n i n g  which 

v a l i d  evidence of the  ex i s t ence  of s p e c i f i c  cognit ive 

responses on t h e k t  of  learners :  (1) t r a i n i n g  l e a r n e r s  t o  d i s c r i m i n z e  tHe 

occurrence of an i n s t r u c t i o n a l  stimulus from content  and.other  i n s t r u c t i o n a l  
. I 

s t i m u l i ;  (2)  t r a i n i n g  t o  s tandardize tEe message t h a t Q l e a r n e r s  should rece ive  

upon encountering the  i n s t r u c t i o n a l  s t imulus ( t h a t  is ,  what it communicates 



'about how t o  opera te  on conten t ) ;  (3)  re inforced  p r a c t i c e  t o  bu i ld  l e a r n e r s '  
-- -- 

- - 
motivation t o  engage in t h e  cogn i t i ve  process;  and (4) d i r e c t  t r a i n i n g  in 

t h e  components of t h e  cogn i t i ve  processing. Thus, a s  Winne s t a t e s ,  by 

t r a i n i n g  1 e a r n e r s . b  t h i s  manner t o  process  i n s t r u c t i o n a l  s t i m u l i  i n  accor- 

dance with a t h e o r e t i c a l l y  favoured process ,  r a t h e r  t&n an unknown 
L, 

+ n a t u r a l i s t i c  one, and by designing s t u d i e s  so  t h a t  observable output  of t h e  

t r a ined  process  i s  requi red  of l e a r n e r s ,  t h e  "black box!' may be pene t ra ted .  

While t h e o r e t i c a l l y  sound and p o t e n t i a l l y  u se fu l  f o r  t h e  advancement 
- 

heor ies  about i n s t r u c t i o n a l : e f f e c t s ,  s e v e r a l  problems have y e t  t o  be solved J 
J P before t h e  f u l l  b e n e f i t s  of ~ i n n e ' s  procedure can be reaped. The few s t u d i e s  

t o  d a t e  i n  which a t tempts  were made t o  t r a i n  l e a r n e r s  i n  s p e c i f i c  cogn i t i ve  

s t r a t e g i e s  have y ie lded  incons i s t en t  r e s u l t s .  I n  s t u d i e s  by Dansereau and ' 

associates (1979) , Larkin and Rief (1976) , and Wicker, Weinstein,  Yel ich .and 
- 

Brooks ( 1 9 7 8 ) ~  - uni;ersity s tuden t s  were t r a i n e d  i n  s p e c i f i c  cogni t ive  l ea rn ing  . 
, )  

. 
and study s t r a t e g i e s .  , A l l  t h r e e  s t u d i e s  showed r e l i a b l e  ga ins  i n  l ea rn ing  

f o r  t r a ined  s tuden t s .  Bas se t t  and Kibler  (1975), and Kurtz (1974); found . \ - .  
r e l i a b l e  d i f f e r ences  i n  l ea rn ing  outcomes i n  favour  of s t uden t s  

behaviora l  obj 'ectives p r i o r  t o  rece iv ing  t e x t  ma te r i a l s .  . 
These f i nd ings  a r e  encouraging, but  s t u d i e s  where t r a i n i n g  proved l e s s  

, 
'. 

--- e f f ec t i ve '  demonstrate s e v e r a l  p o s s i b l e  problems wi th  which r e sea rche r s  must 

be concerned. For i n s t ance ,  a  recent  s tudy by WinneAMarx (1980) showed 

t h a t ,  while  u n i v e r s i t y  s tuden t s  could be succes s fu l ly  t r a ined  t o  perce ive  t h e  

l e c t u r e r ' s  i n t e n t i o n s  behind d i s t i n c t i v e  i n s t r u c t i o n a l  s t i m u l i  'and t o  
- - - - 

ope ra t i ona l i ze  responses t o  those  s t i m u l i ,  most s t uden t s  a c t i v e l y  r e j e c t e d  

t h e  t r a ined  s t r a t e g y  during l e c t u r e s .  Those who d i d n o t  r e j e c t  t h e  t r a i n e d  

s t r a t e g y  d i f f e r e d  from t h e  oth&k i n  two respec ts .  F i r s t ,  they were t r a i n e d  

i n  a  s t r a t e g y  which was r e l a t i v e l y  s i m i l a r  t o  t h a t  which they used n a t u r a l l y ,  



as described in t h e i r  own se l f - repor t s .  Secondly, they  were given extended 

p r a c t i c e  i n  t h e  use  of t he  s t r a t egy  wi th in  t h e  context  i n  w h i c U t  w a s  t d  be 

employed, i.e., i n  a c t u a l  l ec tu re s .  These fac toxs ,  a s  we l l  a s  t h e Z i a c k  of 

t r a i n i n g  gene ra l i za t ion  found with f i f th- to-seventh graders  i n  a l a t e r  study 

by Ginne (1980a), po in t  t o  two i s s u e s  of concern. The f i r s t  is r e l a t e d  t o  

t he  mot iva t iona l  aspec t  of Winnc's t r a i n i n g  paradigm. S p e c i f i c a l l y ,  i t  

appears t h a t  r a t h e r  extensive train3Lg may be required i n  order  t o  l e s s e n  
(33 

. % 

. . t h e ,  cogn i t i ve  expense s tudents  being asked t o  use a  new. s t r a t e g y ,  which 

*;ppposes, at l e a s t  i n  same r e spec t s ,  t h a t  which has become h a b i t u a l  with years  
1, 

of previous l e a r n i n g  p r a c t i c e .  Whiile Winne (1980b) d id  nQt ignore  the  i ssue ,  

*a , _rg$gted r e sea rch  is  too  scapt  a t  t h i s  po in t  t o  es t imate  how extens ive  such 

t r a i n i n g  needs t o  be i n  order  t o  secure 

t o  v a l i d  conclusions.  

Another a r e a  of concern i s  t h a t  of 

cogni t ive  process  t h a t  s /he  i expected L 
i nc iden ta l  . o r i e n t i n g  casks,  of l imi t ing  

t h e  kind of e f f e c t s  t h a t  w i l l  lead; 

. , 

t r a i n i n g  t h e  l e a r n e r  t o  i s o l a t e  the 

t o  engage a n d Y m a s  is  t h e  case  with 

processing t o  t h a t  s t r a t egy -on ly .  

I n  order  t o  do t h i s ,  t h e  l e a r n e r ' s  metacogaitive s k i l l s  must be f a i r l y - w e l l  - 
i 

developed, and even then- sofie c e i t i v e  processes  probably remain beyond 

awareness (Keisser ;  1977). Apt examples of t h i s  problem can be  Zound through- 

out  t h e  l i t e r a t u r e  on ve rba l  l ea rn ing  and memory, where t h e  c o n t r o l  of cog- 
b 

n i t i v e  process ing  d&-& acqu i s i t i on  and s torage  remains a  qha l lenge  f o r  
;% 

Qll. 
researchers  (Wickelgren, 1977). Thus, pene t r a t ions  of t h e  "black bqx" may 

be l imi ted  t o  s i t u a t i o n s  i n  which the  k a r n e r s  themselves a r e  a b l e  t o  
- - - - - - - - - - - - - - --- - - - -- - --- - 

i d e n t i f y  and c o n t r o l  what they do cogni t ive ly  during learn ing .  

F ina l ly ,  is t h e  d i f f i c u l t y  t h a t  may be involved i n  secur ing  evidence 
- 

t h a t  t he  t r a i n e d  s t r a t e g y  and only t h a t  s t r a t e g y  w a s  used during the  l ea ra ing  

task.  This po in t  i s  demonstrated c l e a r l y  by t h e  Dark and Loftus (1976) study , 
t 6 



described e a r l i e r ,  wherein t h e  ove r t  r o t e  r e p e t i t i o n  engaged by l ea rne r s  

i could no t  be taken as e v i d e n c e t h a t  some o the r  k inds  of processes,  such a s  
A - 

'7 
0 

semantic e l abo ra t ion ,  were not being executed a t  t h e  same time; i\ 

An obvious and tempting way of ob ta in ing  evidence about l e a r n e r s '  use 

-of a cogn i t i ve  s t r a t e g y  is se l f - r epo r t s .  The v a l i d i t y  of t h i s  method is  t h e  

t o p i c  of much debate  i n  cur ren t  l i t e r a t u r e ,  however. Spec i f i ca l ly ,  t h e  

a b i l i t y  t o  ae t e rmwe  i t s  v a l i d i t y  under varying condi t ions  seems l imi ted ,  

given t h e  present  methodological s t a t e  of a f f a i r s  (Ericsson & Simon, 1980; . 

u 
N i s b ' e t t  & wiison,  1977; White, 1980). I n  t h e i r  review of t h e  evidence, 

* -  
- - 

Nisbe t t  and ~ i l s o n  suggested t h a t ,  whi le  l e a r n e r s  a r e  genera l ly  unaware of 

L 

o r  unable t o  r e c a l l  accura te ly  t h e i r  cogni t ive  processing,  the,ir  s e l f - r epo r t s  

a r e  sometimes a c c u r a t e  due t o  t h e i r  a b i l i t y  t o  make sound judgements about 
r 

what process  l o g i c a l l y  would produce the  observed response. However, t h e  
--, 

papers  by Ericsson anb Simon (1980) and by White (1980) c r i t i c i z e d  t h i s  con- 

c lu s ion  on t h e  b a s i s  of methodological i s s u e s  such a s  , the type  of probe used 
- ,  - - 

t o  s o l i c i t  r e p o r t s  from sub jec t s ,  and de lays  between t a s k  and se l f - repor t  

which make r e b a l l  of t h e  process 'more d i f f  i c u L .  . Spec i f i ca l ly  , Ericsson and 

Simon noted t h a t  some of athe s t u d i e s  reported by,.Nisbett  ~d WiLson involved 
> 

ques t ions  which provided enough information f o r  l e a r n e r s  t o  deduce l o g i c a l l y  

, t h e  process  t h a t  "should" have been used. I n  o ther  ins tances  t h e  information 

b 
asked f o r  could n o t  have been in t h e  l e a r n e r ' s  memory i n  the f i r s t  place. 

i 

In t h e  former case ,  it may be predica ted  t h a t  l ea rne r s  may o f t en  r e l y  on 

l o g i c a l l y  deducing t h e  answer t o  t h e  probe, r a t h e r  than on t h e i r  memory 3 
the  cogn i t i ve  s ince  t h i s  i s  the  more e f f i c i e n t  choice (Ericsson .& 

- - - - - - - -- -- -- -- - - - -- - - - - - - - 

Simon, 1980) .  

Overall; i t  mahbe  concluded t h a t  v a l i d  s e l f - r epo r t  da t a  concerning 
- - - u  - - 

cbgni t ive  processing can be obtained,  bu t  t h a t  it is o f t en  not  cbmplete - 



i . .  , some st+ i n  t h e  process  may be omitted due t o  t h e i r  being "auto- 
& 

matic" o r  "unconscious"), and t h a t  when and how se l f - r epo r t s  a r e  asked f o r  

can b e  important.  

Summary - 

The fulljowing conclusions can be drawn from t h e  research  reviewed: 

1. The r e c a l l  of v e r b a l  ma te r i a l  can be increased by present ing  t h e  

information in a chunked o r  categorized format,  and by increas ing  t h e  pro- 
- 

b a b i l i t y  t h a t  a p a r t i c u l a r  category concept w i l l  be r eca l l ed .  
B 

. Once a category csncept i s  r eca l l ed ,  the  amount of information 

r eca l l ed  f r o m  t h a t  category i s  r e l a t i v e l y  s t a b l e  across  v a r i a t i o n s  i n  l i s t  

length  o r  category s i z e .  
C 

3. Repet i t ion  of ve rba l  information during t h e  study t r i a l  increases  

t h e  p robab i l i t y  t h a t  t h e  repeated in'formation w i l l  be r eca l l ed .  

4 .  I n i t i a l  r e c a l l  of an item a f f e c t s  i ts  subsequent r e c a l l a b i l i t y .  

5 .  Increas ing  amounts of 2 o t e  non-associative r e p e t i t i o n  following list 

presenta t ion  appears  t o  a i d  recogni t ion ,  but  not  r e c a l l ,  of ve rba l  mater ia l .  

6. Increases  i n  dec is ion  l a t e n c i e s  f o r  longer l is ts  i n  recogni t ion  

t a s k s  support a "search-decision" model a s  opposed t o  a "d i r ec t  access" 

model, though t h e  two processes  both may opera te  under d i f f e r e n t  t a s k  

requirements. 
,. 

Exis t ing  evidence shows t h a t  r e c a l l  i s  af fec ted-by  v a r i a t i o n s  i n  amount 

of study time during and a f t e r  presenta t ion  of ve rba l  ma te r i a l ,  but  t h a t  
+ 

t he se  e f f e c t s  a r e  condi t iona l  upon varying t a s k  requirements, l i s t  s t r u c t u r e ,  

study instructions,--and \ the type=and ordering of r e c a l l  measures used. That 
- 

research  t o  d a t e  has no t  l ed  t o  v a l i d  conclusions regarding t h e  cogni t ive  

processing t h a t  occurs  during learn ing  is  t h e  

and methodological inadequacies which seem t o  

r e s u l t  of s eve ra l  t h e o r e t i c a l  

pervade t h e  l i t e r a t u r e .  These 
I* 

4 , P 

,R 

34; 



inc lude  t h e  l a c k  of ope ra t i ona l  d e f i n i t i o n s  f o r  terms such as r ehea r sa l  

which then are used a s  independent v a r i a b l e s  i n  s t u d i e s  of r e c a l l  and 
V 

recogni t ion ,  and t h e  drawing of conclusions about cogn i t i ve  processing on . 

t h e  b a s i s  of i t s  e f f ec t s ,w i thou t  con t ro l l i ng  or  ope ra t i ona l i z ing  t h e  pro- d 

cess ing  itself. Recent e f f o r t s  t o  develop methodologies t b  d e a l  with t h e  

l a t t e r  of thes;  Problems have included t h e  use of i n c i d e n t a l  o r i en t ing  t a s k s  

and t r a i n i n g  t o  induce sub jec t s  t o  engage in s p e c i f i c  cogn i t i ve  s t r a t e g i e s .  

I n  add i t i on ,  r e sea rch  on t h e  accuracy of s e l f - r epo r t s  of cogn i t i ve  pro- 
' 

cess ing  engaged i n  during l ea rn ing  t a s k s  has  shown t h a t  this"may be an 
I 

a d d i t i o n a l  source  of information from which t o  augment understanding of t h e  1 " 

processes  'underlying learn ing  outcomes. 

* .  
Impl ica t ions  f o r  t h e  Current Inves t i ga t ion  

This  s tudy  was designed t o  answer a number of ques t ions  regarding t h e  

cogn i t i ve  processes  used by l e a r n e r s  when they encounter repeated a r  new 

information which is intended t o  se rve  a s  a r e t r i e v a l  cue during a study 

t r ia l .  I n  two s e p a r a t e  experiments, i n i t i a l l y  d e s i p e d  a s  a t tempts  t o  

r e p l i c a t e  Winne's (1972; see a l s o  Winne, Hauck, & ~ o o r e ,  1975) f ind ings ,  

- a t r a i n i n g  component was added t o  ope ra t i ona l i ze  cogn i t i ve  responses t o  t h e  

new o r  repea ted  i tems which followed t h e  p re sen t a t i on  of a cii tegorized word - 
list.  I n  bo th  experiments p a r t i c i p a n t s  a l s o  were asked a number of quest ions 

about t h e  c o g n i t i v e  s t r a t e g i e s  they used during t h e  r e c a l l  t a s k  immediately 
1 

a f t e r  t h e i r  completion of t h e  task .  ' 13 



2 

1 

EXPERIMENT I 

Winne (1972, see a l s o  Winne e t  a l . ,  1975) found t h a t  p resen t ing  new 

information during t h e  study+ t r i a l  which l o g i c a l l y  belonged t o  prev ious ly  I 

presented c a t e g o r i e s  reliably.improved r e c a l l  compared t o  r epea t ing  e i t h e r  
3 

l a b e l s  f o r  ca t ego r i e s  o r  information included in t h e  ca t ego r i e s .  These 

r e sea rche r s  hypothesized t h a t  p resen t ing  new information belonging t o  t h e  
< 

category induced l e a r n e r s  t o  s t o r e  t h i s  information by a c t i v e l y  r e s t r u c t u r i n g  

cogni t ive  a s soc i a t i ons  made while  acqui r ing  t h e  prev ious ly  s tud ied  categor-  - 
i zed  information. They f u r t h e r  hypothesized t h a t  t h i s  r e s t r u c t u r i n g  was' 

accompanied by a review of each eategory concept t o  l o c a t e  t h e  new members 

in t h e i r  r e s p e c t i v e  ca t ego r i e s .  

Experiment I attempted t o  r e p l i c a t e  Winne et a l . ' s  (1975) f i nd ings .  It 

a l s o  t e s t e d  t h e i r  hypotheses by t r a i n i n g  sub jec t s  t o  u se  a s p e c i f i c  cogn i t i ve  

s t r a t e g y  when they encountered new o r  repeated informat ion  fol lowing presen- 

t a t i o n  of t h e  categorized word l i s t .  S p e c i f i c a l l y ,  t h r e e  t rea tment  groups 

were presented with t h e  same categorized word l i s t ,  i qned ia t e ly  followed 

e i t h e r  by r e p e t i t i o n  of t h e  category l a b e l s  (category cue),  by r e p e t i t i o n  of 

two members of  each category ( i tem cue) ,  o r  by two new words l d g i c a l l y  

belonging t o  each category (new i t e m  cue).  A no cue con t ro l  group was pre- 

sented only w i t h  t h e  categorized list. Following an i n t e rpo la t ed  t a s k ,  a l l  

s u b j e c t s  w e r e  given a f re"eeca l1  test. The scores  on t h i s  test were used a s  

t h e  dependent u a r i a b l e .  P a r t i c i p a n t s  then w e r e  asked t o  desc r ibe ,  in k i t i n g ,  & 
- 

t h e  cogni t ive  s t r a t e g y  they had used t o  t r y  t o  memorize t h e  l i s t .  . 

Two days 3ater, t h e  i t e m  cue and new it& cue groups were i n s t r u c t e d  t o  

respond t o  each cue-word by scanning mental ly  a l l  prev ious ly ' seen  category 

l a b e l s  t o  f i n d  t h e  one t o  which t h e  cue-word belonged, and then reviewing 



menta l ly  a l l  t h e  members of t h a t  category as they added t h e  i t e m  o r  new it& - 

t o  t h e i r  s t o r ed  information. The category cue group was i n s t ruc t ed  t o  review . ' 
' 0- 

a l l  t h e  members of t h e  app rop r i a t e  category each t ime a repeated category 
1 , 

. " 

l a b e l  was shown. The con t ro l  group was i n s t r u c t e d  simply t o  fo l low t h e  cog- 

n i t i v e  s t r a t e g y  f o r  l e a rn ing  t h e  words w h i ~ h  they"had descr ibed  00 t h e  f i r s t  -r 

day of  t h e  experiment . 
Immediately a f t e r  t r a i n i n g ,  a l l  p a r t i c i p a n t s  were shown a l ist  of words 

and given a r e c a l l  test l i k e  that on t h e  f i r s t  day, but  t h e  l ist was comprised 

; of d i f f e r e n t w o r d s .  

Hypotheses 

According t o  Winne et  a1 .h  41975) hypotheses,  t h e  t r a ~ e d  s t r a t e g y  should 

match t h e  one which was used n a t u r a l l y  by members of t h e  new i t e m  cue group. 
r;c . 2 

Thus, i f  t r a i n i n g  w a s  e f f e c t i v e  and was used by p a r t i c i p a n t s ,  t h e  mean r e c a l l  

s co re  f o r  t h i s  group should remain unchanged a f t e r  t r a i n i n g .  

On t h e  o t h e r  hand, they  hypothesized t h a t  t h i s  s t r a t e g y  would no t  have 

been induced n a t u r a l l y  by t h e  p re sen t a t i on  of repea ted  category l a b e l s  o r  
0 

ca tegory  members. I t  was t h e r e f o r e  pred ic ted  - t h a t  e f f e c t i v e  t r a i n i n g  and . 

a c t u a l  use  of t h e  descr ibed s t r a t e g y  would produce an increase  i n  t h e  mean 

r e c a l l  s co re s  f o r  t h e s e  groups, s i n c e  they  too would now be engaging in some 

r e ~ t r u c t u r i n g ~ o r  f u r t h e r  a n a l y s i s  of t h e  prev ious ly  presented information. 

The means f o r  t h e s e  groups were no t  expected t o  r each  t h e  l e v e l  of t h e  new 

i t e m  cue group.however, s i n c e  t h e  l a t t e r  was presented wi th  a g r e a t e r  t o t a l  

number of words, and thus  was provided wi th  a g r e a t e r  number of pos s ib l e  
3 

assockat  ions,  that is, a "rfcheru -inter-i tem as soc i a r ion  network. I?hally,  
f 

i t  w a s  p red ic ted  that t h e  means f o r  t h e  c o ~ t r o l  group would no t  be r e l i a b l y  

d i f f e r e n t  on t h e  two days' tasks? '  w 

An a d d i t i o ~ l  po in t  mus t  be made here .  It could be argued t h a t  higher 



- 
mean r e c a l l  s co re s  f o r  t h e  item cue and category cue groups a f t e r  t r a in ing  

would b e  a . r e s u l t  of t h e  e f f e c t s  of t h e  i n i t i a l  r e c a l l  a t tempts  made while 
2 3 

viewing the  cue words, r a t h e r  than a  r e s u l t  of any cogn i t i ve  r e s t ruc tu r ing  of 

inter- i tem a s s o c i a t i o n s .  Al te rna t ive ly ,  it could be argued t h a t  t h e  e f f e c t s  

of , previously r e c a l l i n g  in • ’  ormat ion upon fZina l  r e c a k l  performance, which have 

-been found t o  occur in pas t  research ( see  Dark & Loftus,  1976), ac tua l ly  were 

products of such cogn i t i ve  r e s t ruc tu r ing .  The s t a t e  of t h e  a r t  of research 

on cogni t ive  processing does not  provide a  r e so lu t ion  t o  t h i s  debate.  

In  o rde r  t o  determine the ex ten t  t o  which t h e  t r a i n i n g  i n  the three  

treatment groups had been e f f e c t i v e  and used by p a r t i c i p a n t s ,  they were 

asked t o  answer s e v e r a l  wr i t t en  quest ions immedi%tely fol lowing the  r e c a l l  

t e s t  on the  second day. F i r s t ,  they were asked t o  descr ibe  the  cognit ive 

s t r a t egy  they had been in s t ruc t ed  t o  use  when viewing t h e  cue-words. They 

1 

then were asked t o  r a t e  on a  5-point s c a l e  the  ex t en t  t o  which tbey had used 
%, 

t he  t ra ined  s t r a t e g y ,  t he  extent  t o  which they had used another  s t r a t egy  of 

t h e i r  own, and t h e  ex t en t  t o  which they f e l t  the  t r a i n i n g  had helped them t o  

r e c a l l  more words, i f  a t  a l l .  ., . - 

The s p e c i f i c  experimental hypotheses t h a t  were t e s t e d  'in ~xp&ri&nr- I 

a r e  shown below: The f i r s t  two predic ted  t h a t  Winne's (1972) !indings would * 

be r e p l i c a t e d .  The o t h e r s  a r e  based on t h e  i n t e r p r e t a t i o n  t h a t  Winne pro- 

, .  
posed t o  exp la in  h i s  f ind ings .  

1. The r e p e t i t i o n  t reatments ,  category cue and i tem cue,  w i l l  riot 

r e l i a b l y  improve ' r e c a l l  compared t o  t he  no cue c o n ; r ~ l  condi t ion .  

2.  The n e w  item cue- treatxyxt , ia which a 2  c-atagory--members a r e  pre- 

sented as r e t r i e v a l  cues during the  study t r i a l ,  w i l l  r e l i a b l y  improve r e c a l l  

compared t o  t h e  o t h e r  t reatments  and con t ro l  condi t ion.  - 
1 



3. The t r a i n i n g  given in the  category cue and i tem cue condi t ions  
- 

w i l l  r e l i a b l y  increase  r e c a l l  f o r  those 'groups. . 
C 

r e l i a b l y  

5. 

i tem cue 

r e l i a b l y  

A l l  

t h e  n u l l  

The t r a i n i n g  given i n  the  new item cue condit ion w i l l  n o t  

change the  amount of information r eca l l ed  in t h a t  group. ). 

The improvement i n  r e c a l l  due t o  t r a i n i n g  f o r  t he  category cue and 

' treatments w i l l  y i e l d  .mean t o t a l  r e c a l l  scores  which remain 

1 e r  than those  i n  t h e  new item cue treatment condit ion.  + 
i c a l  hypotheses used t o  t e s t  experimental hypotheses assumed 

no r e l i a b l e  d i f f e r ences  among the  p o p u l a t i q m e a n s  under 

considerat ion.  
t" 

* \ 

Methods 
? 

P a r t i c i p a n t s .  The sample f o r  t h e  ' f i r s t  experiment was comprised of 4 1  

volunteer  undergraduate un ive r s i t y  s tudents .  The p a r t i c i p a t i o n  of these  

s tudents  was s o l i c i t e d  during l e c t u r e s  and t u t o r i a l s ,  where t h e  author  pre- * 

sent'ed b$ief p r a l  and w r i t t e n  d e s c r i p t i o n s o f  t he  experimental t a s k s  and ' & k 
explained t h e  general  purpose of t h e  study. Each p a r t i c i p a n t  w a s  randomly 

L 
assigned t o  one of fou r  t reatment  groups i n  a repeated measures design. 

Treatment and design.  On each of two separa te  days p a r t i c i p a n t s  viewed 

a unique categorized l ist  comprised of 49 words i n  seven ca t egor i e s ,  and 

exp&ienced one of fou r  types of cue conditions.  The four  cue condi t ions  

were: no cue, i t e m  cue,  category cue, and new item cue. On t h e  second day, 

t r a i n i n g  was introduced in which p a r t i c i p a n t s  i n  each group were in s t ruc t ed  

t o  follow a s p e c i f i c  cogni t ive  s t r a t e g y  while viewing the 'cue words. 

Mater ia l s  and procedures.  The two Hsts o r  words were presented i n  

categorized format. Each category consis ted of t he  category l a b e l  under; - 

l i n e d  and followed immediately by i b s  seven members. Categories  were drawn 

randomly from those  presehted i n  t h e  revised Connecticut Category Norms 



L 
(Ba t t i g  & Montague, 1969). To c o n t r o l  f o r  highly probable o r  highly impro- - 

bable  a s soc i a t i on  e g f e c t s ,  t h e  category members were s e l e c t e d  randomly from 

t h e  s i x t h  t o  t h e  twenty-f i f th  most f requent  a s soc i a t i ons  t o  each category 

/ 
3 

l a b e l .  Categories  were r ndomly assigned t o  one of two sepa ra t e  lists and 

were randomly arranged wi th in  l ists.  Words wi th in  each category a l so  w e r e  

f L. 

* 

randomly ordered. A l l  cue words followed the  o r i g i h a l  word l is t  i n  a 

J' sepa ra t e  s ec t i on .  For t he  category cue group, category l a b e l s  were randomly 
I 

arranged so  t h a t  they d id  n o t  appear i n  t h e  s e r i a l  o rde r  of t h e  categories  

in t h e  "standard" l i s t .  (The t e r m  "standard list" r e f e r s  t o  t h a t  portion of 

t h e  ma te r i a l  presented which excludes t he  cue words.) Under t he  item cue 

condi t ion ,  two randomly chosen words from each category appeared i n  the  
1 
1 

sequence presented i n  t h e  s tandard  l i s t  category,  but  each p a i r  of repeated 

category members was then arrapged randomly. For t he  new i tem cue group, 

P 

two new words which l o g i c a l l y  belonged t o  each category were arranged a s  

were t h e  repeated words under tEe i t e m  cue condi t ion ,  The no cue condition 
- .  

viewed only t h e  s tandard l i s t .  The word l ists a r e  presented in Appendix A. 

A l l  i n s t r u c t i o n s  and m a t e r i a l s  wete presented by an examiner who fo l -  

lowed a verbat im s c r i p t  t o  con t ro l  f o r  e f f e c t s  caused by d i f f e r ences  i n  

presen ta t ion .  These i n s t r u c t i o n s  a r e  presented i n  Appendix B. Pa r t i c ipan t s  

i n  a given t reatment  o r  con t ro l  group were given t h e  experimental task - 

toge ther  a s  a group. Each word was presented f o r  t h r ee  seconds and a t h r ee  , 

second blank separa ted  t he  l a s t  word of a category from t h e  next  category 
f /  kP 

l a b e l .  The l i s ts  were shown on an overhead p ro j ec to r ,  which was p a r t i a l l y  

i 

covered s o  that only one word was i n  view a t  any time. While present ing 

t h e  l i s t  t h e  examiner l i s t e n e d  t o  an audiotape through an earphone, which 

timed t h e  word presen ta t ion  by way of a tone sounding a t  3-second in t e rva l s .  & 



P r i o r  t o  t h e  p re sen t a t i on  of t h e - l i s t ,  p a r t i c i p a n t s  were i n  med of t he  p.K 
number and foimat of  t h e ~ r d s ,  including t h e  type af cue words which~would 

I' 
fo l low the  s t a e a r d  l ist ,  i f  any. They were then i n s t r u c t e d  t o  observe t he  

words a s  they  were presented and t o  t r y  t o  remember as many of them i s  pos- . 

s i b l e .  A l l  p a r t i c i p a n t s  had been informed p r i o r  t o  t h e i r  s i gn ing  up f o r  t he  
* 

experiment t h a t  they would be  asked t o  memorize a l i s t  of words, and, a f t e r -  
0 4 

wards, t o  w r i t e  down a s  many of t he  words a s  they could remember. When the  
/- 

standard l i s t  had been presented,  t h e  examiner noted ve rba l ly  t h a t  t he  cue 

words were about t o  be shown. 

Immediately a f t e r  t h e  presen ta t ion  of &1 words, p a r t i c i p a n t s  were given 

a pre-recqrded audiotaped vers ion  of t h e  Stanford-Binet d i g i t  span t e s t  t o  + 

con t ro l  f o r  any recency e f f e c t .  They then were a s k e d - t o  w r i t e  a s  many of the  

words a s  they could remember from the  l i s t ,  inc luding  category l a b e l s  and cue 
# 

words. They were t o l d  t h a t  they could w r i t e  t h e  words i n  any o rde r  they 
-- 

wished without time l i m i t .  Once a l l  p a r t i c i p a n t s  had r e c a l l e d  as many words - 

a s  they could, they were asked t o  w r i t e  a b r i e f  d e s c r i p t i o n  of t h e  cogni t ive  I 

s t r a t e g y  they had used t o  t r y  t o  memorize t h e  l ist.  This  completed t h e , t a s k  

f o r  - t he  f i r s t  day. 

On t h e  second day ('48 hours l a t e r ) ,  p a r t i c i p a n t s  except those in  t h e  *. 

c o n t r o l  group w e r e  g iven  i n s t r u c t i o n s  how tRey should respond cogni- 

t i v e l y  t o  t h e  cue words following t h e  standard l ist .  The i n s t r u c t i o n s  f o r  

t h e  i t e m  cue and. new cue groups were t o  f i r s t  mental ly  scan a l l  t h e  category 

l a b e l s  each time a cue word appeared and dec ide  t h e  category t o  which it , 

belonged. Then they were t o  review mental ly  a l l  t h e  words they C Q I U ~ ~  r-emem- 

ber  from t h a t  category,  including t h e  cue word being shown. The s t r a t e g y  was 

demonstrated f o r  them on t h e  blackboard using common.boysl and g i r l s '  names 
+ 

a s  sample words. The de l ive ry  of t he se  i n s t r u c t i o n s  took  approximately f i v e  



I 

minutes. I n  l i e u  of t r a i n i n g ,  p a r t i c i p a n t s  i n  t h e  c o n t r o l  group were given 

t h e  desc r ip t ions  of t h e  cogni t ive  s t r a t egy  they  had used t o  memorize t h e  words 
i 

7! 

t h a t  they  had writt 'en on t h e  f i r s t  day. They were in s t ruc t ed  t o  fol low a s  

c l o s e l y  a s  poss ib l e  t h e  same s t r a t egy -aga in  during t h e  second day's task .  . . 

After  t he  i n s t r a c t i o n s  w e m v e n ,  a l l  p a r t i c i p a n t s  were presented with 

a d i f f e r e n t  l i s t  of words of t h e  same length  and i n  t h e  same format a s  on 

t h e  f i r s t  day. The l i s ts  were presented i n  exac t ly  t he  same manner a s  on the  . . = 

f i r s r  day, and were aga in  followed by the  in t e rpo la t ed  d i g i t  span task ,  and 

r e c a l l  t e s t .  The d i g i t s  i n  t h e  in t e rpo la t ed  t a sk  were presented i n  the I - 
reverse  order  t o  t h a t  of the  previous day t o  avoid any p r a c t i c e  e f f e c t s .  

Af te r  they were f in i shed  wr i t i ng  a l l  t h e  words they could r e c a l l  from the  

l i s t ,  a l l  p a r t i c i p a n t s  except those i f i  the con t ro l  group were asked t o  des- 

c r i b e  i n  w r i t i n g  t h e  s t r a t egy  they had been t ra ined  t o  use  while  viewing the  

cue words. They then were given t h r e e  quest ions which they were t o  answer 

by checking the  app ropr i a t e  choice on a  f ive-point  r a t i n g  sca le .  These 
- 

quest ions concerned t h e  ex t en t  t o  which p a r t i c i p a n t s  had a c t i v e l y  used the  

t r a ined  s t r a t e g y ,  t he  e x t M t  t o  which they had used t h e i r  own s t r a t e g y ,  a s  

described on t h e  previous day, and the  excent t o  which they f e l t  t h e  ins t ruc-  

t i o n s  helped them i n  remembering the  words from the  l ist.  

A s  soon as t h i s  t a s k  was completed, a l l  par t ic ip"ants  were given an , 

opportuni ty t o  a s k  quest ions regarding the  design and procedures o f " the  

study. 1 

Scoring system. I n  t h i s  i nves t iga t ion ,  as i n  t h e  Winne (1972) study, 

it w a s  considered d e s i r a b l e  to obtain n e t  on ly  a  measure of a cate-  - - - 

1 
gory was r e c a l l e d ,  bu t  a l s o  of t h e  degree t o  whkch each ca tegory ' s  conten ts  

were r eca l l ed .  However, because r e c a l l  of the  category l a b e l  a lone provides 
& 

! 
no evidence t h a t  t h e  information wi th in  the  catkgory, t h a t  is, the  words t o  



be learned ,  can be recal led ' ,  a s co re  of zero  was given f o r  r e c a l l  of category 

l a b e l s .  The r e c a l l  of each word appearing i n - t h e  l i s t  as a category item was 

given a s co re  of +1, an& a score  of zero was given t o  int;usions, t h a t  i s  any 

words wi th in  a category t h a t  were not  l ist items. The l a t t e r  procedure d i f -  

f e r s  from Winne's (1972), where a score  of +2 was given f o r  co r r ec t  r e c a l l  

-', 
l i s t  items, and a score  of +1 was given f o r  i n t rus ions  ( i . e . ,  words n o t  

a p p e p i n g  i n  t h e  l is t ,  but  considered by independent judges a s  l o g i c a l l y  

belonging t o  t h e  presented category) .  The r a t i o n a l e  f o r  t h i s  depar ture  from 
% 

8 .  

Winne's methodology i s  t h a t  t he  addi t ion  of  scores  f o r  i n t rus ions  is  seen a s  
7 

a n  inaccu ra t e  representa t ion  of.what was a c t u a l l y  learned ,  even though 

verbat im r e c a l l  may not  always be necessary o r  even des i r ab l e  i n  classroom 

l ea rn ing  s i t u a t i o n s .  I n  addi t ion ,  i t - i s  poss ib l e  t h a t  t h e  addi t ion  of scores  

f o r  i n t r u s i o n s  may have i n f l a t e d  the  mean d i f f e rences  i n  the t o t a l  amount of 
. 

information r%l led  among the  d i f f e r e n t  treatment condit ions.  For example, , 

i f ,  f o r  some rp&son, t he  presenta t ion  of two new words fo r - each  category 2/ 
-a 

fol lowing t h e  o r i g i n a l  l is t  r e su l t ed  in a g r e a t e r  number of i n t rus ions  being 

produced by Winne's (1972) "Implici t  Category Repet i t ion" group (here 

r e f e r r e d  t o  as new item cue group), t h e  .higher  mean r e c a l l  score f o r  t h i s  

group compared t o  the  o the r  r e p e t i t i o n  condi t ions  would have been a t  l e a s t  

p a r t i a l l y  due t o  t h i s  f a c t o r .  
9 

A ' t o t a l  r e c a l l  scoqe r e f l e c t i n g  t h e  sum of t he  scores  f o r  i tems r eca l l ed  
J 

from t h e  l i s t  served a s  a dependent va r i ab l e .  In  add i t i on ,  pa r t i c ipan t s '  

de sc r ip t ions  of  the  s t r a t e g y  they were t r a ined  t o  u se  w'ere given a score of 
0 

0,  1, 2, or  3 ,  according t o  t h e i r  re la t ive 'adequacy .  The c r i t e r i a  upon 
- 

which each of these  scores  was based a r e  shown'tn Table 1. 



Table 1 - 

Mini~um C r i t e r i a  f o r  Scares  Representing Adequacy of 

Descr ip t ions  o fbTra ined  Cognitive S t ra tegy  i n  Experiment I 

- 

Score Must Include 

a. Scanning of category l a b e l s  , G 

\ 
b. Se l ec t i on  o f - ca t ego ry  t h a t  cue word belongs t o  

w 
c. Review o f - a l l  words i n  s e l ec t ed  category 

d. Inc lus ion  of  cue word i n  review process  
- -- 

s above . ' 7 
% a s  above, p l u s  major e r r o r  

OR b. o r  c. (abbve, but  no; both) - 

No response, OR no co r r ec t  information 



Resul t s  and Discussion 
- 

Six  out  of the  41  pa r t i c ipan t s  i n  the  o r i g i h a l  sample were omitted from 

- the  analyses  because they did not  p a r t i c i p a t e  i n  t h e  second se s s ion  of t he  

experiment. The means and standard dev ia t ions ,o f  p r e t r a i n i n g  and pos t t r a in ing  

r e c a l l  scores  f o r  the  remaining sample of 35 a r e  shown i n  Table 2. 
5 a .  e <., 

Table 2 
II 

"% 
%. Means and Standard Deviations of P re t r a in ing  and 

P 4 

Pose t ra in ing  Recal l  scores- . in*~xper iment  I - 

Group Pre t ra in ing  Pos t t r a in ing  

Item c u e  21.25 6.08 18.83 7.72 12 

Category cue - 19.83 

New item cue 31.22 

Control 23.75 

, Scores on the  p re t r a in ing  r e c a l l  measure were analyzed using a oneway - 
L- 

a n a l y s i s  of var iance ,  (F3,31 = 5.22, p < .01). A p c o r i  c o n t r a s t s  were 

performed comparing each of the  th ree  treatment groups t o  the  con t ro l  group. 

These showed r e l i a b l y  higher r e c a l l  scores  f o r  t he  new item cue group, bu t  
- - - 

Y~/  ' not  f o r  t he  i tem cue o r  category cue groups.- These s t a t i s t i c s  a r e  shown i n  

Table 3 . , T e s t s  f o r  homogeneity of var iance  among t h e  four  groups showed 

t h a t  this assumption f o r  ana lys is  of var iance  w a s  met. 



? 
t -values  and Er ro r  Terms f o r  Treatment Groups, Compared t o  Control Group on 

* 

e 9 

, - P r e t r a i n i n g  Recall Scores  in Experiment I ,  - 
T 
$ 

Using Pooled Variance E s t b a t e s  - 
-'? 
2 -* 

. 4  

. 
/r oub df t -value st. e r r o r  P 

)Item cue 

Category cue 31  -1.11 3.52 ' .27 
- e 

New i t e m  cue 31  2.36 3.16 .025 

- 

Schef fs  post hoc c o n t r a s t s  showed r e l i a b l y  h igher  r e c a l l  scores  f o r  themew 

< 
i t e m  cue group compared t o  t h e  i t e m  cue and cafegory cue groups (p - .05),  

support ing hypothesis  2. 
P 

\ 
Effec t  s i z e s  w e r e  a l s o  ca l cu l a t ed  f o r  t h e  new item cue condi t ion ,  us ing  

- 

t h e  i t e m  cue and categdry cue groups a s  s tanda ids  f o r  comparison, where t h e  
- - 

means f o r  t h e  i tem cue and category cue groups were assumed t o  correspond t o  

t h e  50th p e r c e n t i l e .  I n c r e a s e s  t o  t h e  89 th  p e r c e n t i l e  from t h e  category cue 

group and t h e  95th p e r c e n t i l e  from t h e  i t e m  cue,group w e r e  fo.und t o  r e s u l t  
F - 

from t h e  new i t e m  cue condi t ion.  
U fi 

While no t  p red ic ted  d i r e c t l y  in t h i s  s tudy,  i t  was~cons idered  of i n t e r e s t  

t o  examine t h e  average proport ion of words r eca l l ed  per  category,  once a 

category was r e c a l l e d ,  i n  t h e  c o n t r o l  group, t o  compare t h i s  t o  t h e  63% which 

Cohen (1963) showed wi th  ca t ego r i e s  of up t o  f i v e  words each. The average s9 

- 

- - - -  - -  - - -  -- - - - -- - -- - -- - - - - - -- 
proport ions on ~ r e t r a i n i n g  and p o s t t r a i n i n g  r e c a l l  measures f o r  t h i s  gtoup 

* 

w e r e  57% and 52%, r e spec t ive ly .  One-sample t-t&sts comparing t h e s e  propor- 
7 

e 
t i o n s  t o  t h e  6% p red i c t ea  from Cohents (19631 work showed t h a t  the propor- i 4 

5 i 
t i o n  obtained on t h e  p r e t r a i n i n g  measure was no t  r e l i a b l y  d i f f e r e n t  from 63% t 
Y 



( t  =-1.3, df = 6 ) ,  wliile t h a t  obtained on t h e  pos t t r a in ing  measure w a s  

< r- r e l i a b l y  d i f f e r e n t  from 63% ( t  = -5.0, p  - .01, df = 6).  

Since t h e  e f f e c t s  of t r a in ing  were of primary i n t e r e s t  i n  t h i s  experi-  
c 

ment, only those  p a r t i c i p a n t s  who were ab leFto-  desc r ibe  the  t rained.  s t r a t egy  

and who s a i d  t h a t  they had used it to' some exten t  were entered i n t o  t h e  

analyses  of r e c a l l  scores  f o r  t h e  secon@dayls task .  I n  order  t o  meet these  
2 .  3 

0 

c r i t e r i a  p a r t i c i p a n t s  must have obtained a  s co re  of 2  o r  above on t h e i r  

desc r ip t ions  of t h e  t r a i n e d  s t r a t egy ,  and must have ind ica t ed  t h a t  they had 

used t h e  t r a i n e d  s t r a t e g y  a t  l e a s t  "a l i t e l e  b i t . "  This  e l iminated seven 

p a r t i c i p a n t s ,  four  from t h e  item cue and t h r e e  from t h e  category cue group. 

A oneway a n a l y s i s  of var iance  yielded an omnibus F - s t a t i s t i c  (df 4 3,27) of 

l e s s  than one. 

Resul t s  of t h e  ana lyses  performed on t h e  p re t r a in ing  r e c a l l  s co re s  con- 

firmed hypotheses 1 and 2 ,  thus  r e p l i c a t i n g  Winne's (1972; Winne e t  a l . ,  1975) 

f j nd ings  with regard t o  t h e  l ack  of f a c i l i t a t i v e  e f f e c t s  due t o  category l abe l  

o r  i tem r e p e t i t i o n ,  and wi th  regard t o  t h e  super ior  performance of t h e  new 

i t e m  cue group. It i s  important t h a t  t h e  mean r e c a l l  scores  f o r  t h e  new item 

cue group exceeded those  of t h e  r e p e t i t i o n  groups t o  t h e  ex ten t  they  d id ,  par- 

\ titularly in l i g h t  of t h e  t r a d i t i o n a l  b e l i e f s  a b o u v n d  use  of r e p e t i t i o n  i n  
/ ' 

i n s t ruc t ion .  S p e c i f i c a l l y ,  t h e  new i t e m  cue condit ion produced 47% more 

r e c a l l e d  -words than t h e  e x p l i c i t  r e p e t i t i o n  of  infornkation f r o b  wit j" Ik 
t-1 

ca t egor i e s ,  t h a t  is ,  t h e  i t e m  cue condit ion.  

4. 
This  is noteworthy because t h e  increase  in a c q u i s i t i o n  was obtained by 

pr e ~ t  ing more infoIIILation to-be l e a r n e d  - the same ambunt o f  xime ava i l -  

ab l e  t o  t h e  i t e m  cue group, who saw repeated information. 

I n  examining t h e  r e s u l t s  concerning - t he  pos t t r a in ing  r e c a l l  scores ,  t h e  ' 

absence of e f f e c t s  assoc ia ted  with t r a i n i n g  p a r t i c i p a n t s  t o  use  t h e  cogni t ive  



s t r a t e g y  descr ibed e a r l i e r  is  p a r t i c u l a r l y  important.  S p e c i f i c a l l y ,  s i n c e  no : 

-; e f f e c t  due t o  t r a i n i n g  was pred ic ted  f o r  t h e  new i t e m  cue group, hypot.hesis 
8 - 

5 was confirmed. However, hypothesis  4; which s t a t e d  t h a t  t h e  r e c a l l  per- 

fopmnce  of t h e  i t e m  cue and category cue groups should improve due t o  

t r a i n i n g  was no t  supported s ince  t h e  mean sco re s  w e r e  lower . fol lowing t r a i n i n g .  

There a r e  two poss ib lk  i n t e r p r e t a t i o n s  of t h i s  outcome. One is t o  

conclude t h a t  t h e  cogn i t i ve  s t r a t e g y  of reviewing a l l  t h e  items i n  a  category 

whenever t h a t  category i s ' c u e d  is  t h e  n a t u r a l l y  p re fe r r ed  s t r a t e g y  of 

learners, r ega rd l e s s  of whether t h e  cue is  new o r  repeated information. I n  
3 

o the r  wokds, i f  p a r t i c i p a n t s  a r e  t r a i n e d  t o  use  a  s t r a t e g y  t h a t  i s  t h e  same 

a s  t h e  one they normally use,  no t r a i n i n g  e f f e c t s  would be expected t o  occur. 
C 

Unfortunately,  while  t h e  p a r t i c i p a n t s  i n  t h i s  experiment were asked t o  des- 

c r i b e  t h e i r  cogni&ve s t r a t e g y  f o r  memorizing t h e  s tandard  l i s t  i n  t he  pre- 

t r a i n i n g  t a s k ,  they were not s p e c i f i c z l l y  asked t o  r e p o r t  t he  s t r a t e g y  they 
i 

used while  viewing t h e  cue words: a, 
Another pos s ib l e  i n t e r p r e t a t i p  o f t h e  l ack  of t r a i n i n  e f f e c t s  is  t h a t  e 

it r e s u l t e d  fr6m &adequate t r a i n i n g  i n  a  cogn i t i ve  s t r a t e g y  which d i f f e r e d  

from t h a t  i n  which l e a r n e r s  n a t u r a l l y  engage. Although mos t , pa r t i c ipan t s  

w e r e  a b l e  t o  desc r ibe  adequately t h e  tra'ined s t r a t e g y  and repdr ted  t h a t  they 

used it t o  some ex t en t  during t h e  l e a r n i n g  t a s k ,  t h e  f a c t  t h a t  20% of them 

( 7  people) d id  no t  meet t h e s e  c r i t e r i a  makes such an explanat ion p l aus ib l e .  

Moreover, meeting these  c r i t e r i a  does no t  guarantee t h e t  t h e  t r a i n i n g  was 

s u f f i c i e n t  f o r  p a r t i c i p a n t s  t o  a p p l y - i t  e f f e c t i v e l y  during t h e  l e a r n i n g  task .  

Thus, even though p a r t i c i p a n t s  a r e  a b l e  t o  desc r ibe  what t h e h r e  t o  do 

cogn i t i ve ly  i n  response t o  c e r t a i n  s t i m u l i ,  and r e p o k e d  having done s6  a t  

l e a s t  "a l i t t l e  b i t , "  they may have stopped s h o r t  of applying t h e  s t r a t e g y  

f u l l y  enough t o  produce any e f f e c t s .  The l ack  of t r a i n i n g  genera l iza t ion  



found i n  p r i o r  a t tempts  t o  t r a i n  s tuden t s  i n  a spec i f i ed  cogn i t i ve  s t r a t e g y  

(Winne,,1980a; Winne & Marx, 1980) lends  support t o  such an i n t e r p r e t a t i o n .  

I n  add i t i on ,  t h a t  many p a r t i c i p a n t s  had d i f f i c u l t y  applying t h e  t r a ined  

b s t r a t e g y  was i nd i ca t ed  by t h e i r  low r a t i n g s  of i ts  helpfuliness in remembering 

more words, and by a d d i t i o n a l  comments made by some-par t ic ipants .  ~ p e c i f i - " ,  

c a l l y ,  s e v e r a l  comments ind ica ted  t h a t  some p a r t i c i p a n t s  found t h e r e  was not  

enough time t o  employ t h e  s t r a t e g y  wi th in  t h e  three-secoqd i n t e r v a l s  between 
L. 

cue words. 

F ina l ly ,  some s p e c i f i c  inadequacies i n  t h e  t r a i n i n g  procedures were 

evident  from both t h e  f o r m i  and informal comments made by p a r t i c i p a n t s ,  and 

so  i t  may be concluded t h a t  t h i s ,  a t  l e a s t  p a r t i a l l y ,  was t h e  reason f o r  t h e  

absence of any e f f e c t s .  For example, it das  evident  from t h e i r  w r i t t e n  

p a r t i c i p a n t s  

s tudying the  

they saw the  

ques t ions  concerning t h e  u se  of t h e  t r a ined  s t r a t e g y  t h a t  many 

had thought t h a t  they were supposed t o  u se  i t  somehow while  

s tandard  l i s t  of words, as opposed t o  only applying it when 

new o r  repeated information following the  l ist.  

I n  order  t o  examine some of t h e  

ment, and t o  a t tempt  t o  r e c t i f y  some 

f  o u n ~ E x p e r i m e n t  I1 w a s  undertaken. 
1 -  

t r a i n i n g  given t o  sub jec t s  under t h e  

quest ions which a rose  from t h i s  experi-  

of t h e  methodological problems t h a t  were 

In  addi t ion  t o  extending t h e  amount of 
C 

d i f f e r e n t  t reatment  condi t ions ,  a  

number of e x t r a  condi t ions  were added t o  t h e  design. Those a r e  descr ibed i n  

t h e  following chapter .  



- E X P ~ I M E N T  11 

It was proposed i n  t h e  previous chapter  t h a t  t h e  l ack  of t r a i n i n g  e f f e c t s  
. . 

found in Experiment I could have been due ei the;  t o  problems w i ~ h ~ t h e  train-ing 
6 

procedures used,  which rendered t h e  t r a ined  s t r a t e g y  i n e f f e c t i v e ,  o r  t o  t h e  

f a c t  t h a t  t h e  s t r a t e g y  was one which p a r t i c i p a n t s  i n  a l1 , t r ea tmen t  groups used 
5 

n a t u r a l l y ,  without  t r a i n i n g .  Experiment I1 sought t o  test these  hypotheses 
6 

b 
1 

in  s e v e r a l  ways. 

F i r s t  t r a i n i n g  procedures were extended t o  inc lude  s eve ra l  oppor tun i t i e s  

f o r  p a r t i c i p a n t s  t o  p r a c t i c e ,  o v e r t l y  and cove r t l y ,  t h e  cogni t ive  s t r a t egy  
I 

they  were being taught  t o  use. I n  o rde r  t o  do t h i s  i t  was necessary t o  g ive  

t h e  t r a i n i n g  on t h e  f i r s t  day of t h e  experiment, so t h a t  t h e  i t e m s  used f o r  

p r a c t i c e  t r i a l s  would not  i n t e r f e r e  with l ea rn ing  of t h e  word l ist  on ,the 
b 

p b s t t r a i n i n g  r e c a l l  t ask .  A s  a  r e s u l t ,  t h e  experiment proceded a s  follows. 

On t h e  f i r s t  day, a l l  p a r t i c i p a n t s  vbwed a ca tegor ized  l i s t  of words and , 

& - 
were given a r e c a l l  t a s k  i d e n t i c a l  t o  -that used i n  Experiment I. Then, par-  

* ~ 

t i c i p a n t s  who were i n  a  s t r a t e g y  t r a i n i n g  group w e r e  t r a ined  during t h e  same 

se s s ion ,  us ing  a  po r t i on  of t h e  l ist  they had j u s t  been t e s t e d  on a s  p r a c t i c e  '3 

m a t e r i a l .  The p o s t t r a i n i n g  r e c a l l  t a s k  took one week l a t e r ,  and was. 

preceded by a  b r i e f  review of t h e  t r a ined  s t r a t e g y .  This  r e t en t ion  i n t e r v a l  

/ 

was lengthened from t h a t  i n  Experiment I , t o  reduce f u r t h e r  t h e  l ike l ihood  of 
9' 

" proac t ive  i n t e r f e r e n c e  from stydying t h e  l ist  during t r a i n i n g .  

Secondly, in Experiment I1 t he  s e l f - r epo r t  d a t a  co l l ec t ed  d i f f e r ed  from 

t h a t  co i lec ted  i n  Experiment I in some important ways. On t h e  f i r s t  day sub- 

j e c t s  w e r e  asked t o  descr ibe  t h e  s t r a t e g y  they  used t o  meniorize t h e  standard 

l i s t ,  and then t o  desc r ibe  w h a t  they had done mental ly  when they saw t h e  new 

'4 
o r  repeated information t h a t  followed t h e  l ist .  The r eques t s  f o r  t h i s  



a - P 
descr ip t fon  d i f f e r e d  from those in Experben t  I in t h a t  tdey  spec i f i ed  - 

- 

c l e a ~ l y  whether t h e  desc r ip t ion  pertained t o  t h e  standard l i s t  o r  t o  t h e  new 

o r  repeated wofds. Also, they exp l i c i t l y -a sked  ohether p a r t i c i p a n t s  changed 

t h e i r  s t r a t egy  f o r  l ea rn ing  t h e  standard list a f t e r  rece iv ing  t r a i n i n g ,  and 
I 

if so, why they  had done t h i s .  

f A t h i r d  way i n  which Experiment I1 attempted t o  t e s t  t he  hypo heses  

generated from t h e  r e s u l t s  of Experiment I was the add i t i on  of s e v e r a l  

t reatments .  One of t hese  involved t r a i n i n g  a  subset  of p a r t i c i p a n t s  i n  each 

of t h e  th ree  o r i g i n a l  cue condit ions ( tha t  i s ,  i tem cue, category cue, and 

new item cue) t o  use  a  s t r a t e g y  whereby they  cover t ly  r&peated each cue word 

a s  many timeg as they 'could  u n t i l  t h e  next cue word was presented.  This 

condit ion was c a l l e d  cue r e p e t i t i o n .  The in t en t ion  behind t h i s  type  of 

t r a i n i n g  was t o  t e s t  t he  e f f e c t s  on r e c a l l  of us ing  t h i s  s t r a t e g y  i n  response . '  

t o  t h e  var ious  types of cues, and thus  t h e  p o s s i b i l i t y  t h a t  t h i s  procedure 
i 

is  one t h a t  l e a d r s  n a t u r a l l y  use i n  response t o  such cues. 

Another t reatment ,  ca l l ed  recognit ion,  a l s o  w a s  added. It d id  not  . 

involve t r a i n i n g ,  bu t  included a  d i f f e r e n t  s e t  of i n s t r u c t i o n s  p r i o r  t o  t he  . 
second day's r e c a l l  t ask .  This treatment a l s o  was appl ied t o  a l l  t h r ee  cue . 
condit ions,  and the  same stimulus l i s ts  were used. Here, sub jec t s  were t o l d  

i 

t h a t  they would be shown some "extra" words following t h e  s tandard l is t .  
-. 

They were t o  memorize t h e  s tandard list a s  wel l  a s  they could because t h e i r  

t a s k  would be t o  decide whether each e x t r a  word had been included i n  t h e  

s tandard  l ist.  Although these sub jec t s  were informed t h a t  they would be 

asked t o  r e c a l f  t h e  l i s t  af terwards, i t  w a s  emphasized t h a t  t h i s  recogni t ion  

t a s k  was the  only cogni t ive  process they were t o  engage as they viewed each 

e x t r a  word. To p roh ib i t  any f u r t h e r  processing,  they were in s t ruc t ed  t o  

count backwards cover t ly  a s  soon a s  they hadcmade each recogni t ion  dec is ion  

u n t i l  th; next ex t r a  word appeared. 



The r ecogn i t i on  condit ion was designed t o  explore two quest ions.  One 

quest ion i s  whether l ea rne r s '  n a t u r a l  way of responding t o  repeated or  new 

information fol lowing a l is t  of words i s  simply t o  perform a recogni t ion  

I 

check. I f  t h i s  is t h e  case f o r  one o r  more cue condi t ions ,  o r  i f  cue 
* 

r e p e t i t i o n  i s  t h e  n a t u r a l l y  prefer red  s t r a t egy  of l e a r n e r s  i n  one or  more 

cue condi t ions ,  t h e  following p a t t e r n s  i n  mean r e c a l l  scores  would be 

expected. I n  t h e  former case, t h a t  is, i f  a recogni t ion  check is  n a t u r a l l y  

performed by l e a r n e r s  in a given cue condit ion,  t h e  recogni t ion  groups1 

t h e  two days' t asks  should not  be  r e l i a b l y  d i f f e r e n t ,  but  those 

e cue condit ion who were given cue r e p e t i t i o n  t r a i n i n g  should 
c. 

d i f f e r  r e l i a b l y  over t h e  two days. I n  t h e  l a t t e r  case ,  t h a t  is ,  i f t  cue 

r e p e t i t  ion  i s  n a t u r a l l y  prefer red  by l e a r n e r s  i n  -a p a r t i c u l a r  cue condit ion,  

t h e i r  means should no t  d i f f e r  r e l i a b l y  over thk, two days1 t a sks ,  while those 

+in t h e  same cue condit ion who followed recognit ion i n s t r u c t i o n s ~ o u g h t ' t o  show 

A a r e l i a b l e  change on t h e  second day. - , 
J 

The ofher  quest ion t o  be explpred by t h e  inc lus ion  of t h e  recognit ion 

2 
conai t ion  is  t h a t  of whether the  process of making a recogni t ion  decis ion 

involves a search  of previously presented i tems,  a l ready  s tored  i n  memory, 

i n  order  t o  genera te  a "match" wi th  t h e  s t imulus word. A p o s i t i v e  answer t o  

t h i s  ques t ion  would i n d i c a t e  support f o r  a search-decision model of 

recogni t ion ,  as opposed t o  d i r e c t  access.  Mean r e c a l l  scores  on t h e  post- 

trainink t a s k  •’& a l l  t h r e e  recogni t ion  groups which do not  r e l i a b l y  d i f f e r  - 

from those of p a r t i c i p a n t s  i n  t h e  same cue condi t ion ,  bu t  who were t ra ined  

in complete set r e p e t i t i o n ,  wodd supply some evidence f u r  a search-decision 

model. 
* 

Fina l ly ,  one more condit ion was added t o  t h e  design f o r  Experiment 11. 

According t o  t h e  chunk r e c a l l  hypothesis (Cohen, 1966; Tulving & Pearls tone,  
3 



1966), i t  could be pos tu la ted  t h a t  t h e  supe r io r  r e c a l l  of p a r t i c i p a n t s  in 

the  new item cue conditiorf i n  Experiment I was due simply t o  t h e  f a c t  t h a t  

each category presented t o  t h a t  group contained n ine  words r a t h e r  thaneseven. 

Spec i f i ca l ly ,  9-wordacategories may provide t h e  opportunity f o r  a g r e a t e r  

number of i n t e r - i t &  as soc ia t ions  t o  be formed, r e s u l t i n g  i n  a r i c h e r  

a s soc i a t iona l  network f a r  each category. Once the  concept of a category i s  

r eca l l ed ,  t h e  number of items r e c a l l e d  wi th in  t h e  category may be  a s imi l a r  

proport ion of t h e  t o t a l  number presented a s  r e s u l t s  when 7-word ca t egor i e s  

a r e  shown. Cohen's (1963) claim i n  t h i s  regard was made bn t h e  b a s i s  of 

s t u d i e s  using ca tegor ies  of f i v e  words each, o r  less. However, t h i s  r e s u l t  

was obtained with 7-word ca t egor i e s  i n  one ins tance  i n  Experiment I ,  and thus  
n 

was con idered a reasonable hypothesis i n  t h i s  case.  To t e s t  t h e  p o s s i b i l i t y  1,- 
t h a t  t h i s  could explain t h e  higher r e c a l l  produced i n  the  new item cue con- 

d i t i o n ,  a 9-word con t ro l  condi t ion  was included i n  t h i s  experiment. This 

involved  resenting exactAy the  same information a s  w a s  shown i n  t h e  new item 

cue condit ion,  but  i n  s tandard l i s t  format; t h a t  i s ,  a l l  n ine  items were pre- 

sented immediately fol lowing t h e i r  category l a b e l .  
a , , 

Hypotheses 

The hypotheses which concern t h e  e f f e c t s  of t r a i n i n g  i n  a cogni t ive  

s t rat$gy were based on the-assumpt ion ' tha t  t h e  respec t ive  s t r a t e g i e s  were 

l e a  ed and were used by p a r t i c i p a n t s .  Self-report  d a ~ a  were used t o  de te r -  ?-- *C11 

m i n e b  ex ten t  t o  which t h e  assumption was met. 

P r i o r  research  does not  provide s u f f i c i e n t  evidence t o  warrant pre- 
- - 

d i c t i n g  whether pos t t r a in ing  r e c a l l  scores  f o r  t h e  groups t r a ined  i n  complete 

s e t  r e p e t i t i o n  w i l l  equal  those of the' groups i n  t h e  recogni-tion condit ion.  
G. 

Simi lar  scores  'in t h e  r e spec t ive  cue condi t ions ,  when given the  two d i f -  

\ 
* 

f e r e n t  types of i n s t r u c t i o n s ,  would i n d i c a t e  support f o r  a search- 

model o f ' r ecogn i t i on ,  while  r e l i a b l y  d i f f e r e n t  scores  would no t .  



The f i r s t  two hypotheses predicted t h a t  t h e  r e s u l t s  obtained i n  

~ x ~ e r i m e n t  I w i l l  be  r ep l i ca t ed .  Hypothesis 3 was based on t h e  i n t e r -  
I 

p r e t a t i o 2  of t h e  r e s u l t s  of Experiment I ,  t h a t  t r a i n i n g  was inadequate,  but 
- 

t h a t  adequate t r a i n i n g  would produce r e s u l t s  i n  support of Winne's (1972) 

hypotheses concerning t h e  r e s t r u c t u r i n g  of inter- i tem a s s o c i a t i o n s .  - 
Bypotheses 4 and 5 a r e  based on t h e  chunk r e c a l l  hypothesis  a s  an  a l t e r n a t i v e  - 

explanat ion of  t h e  r e s u l t s  in Experiment I ,  and of Winne's (1972) f ind ings .  
- 

There does no t  appear t o  be s u f f i c i e n t  evidence upon which t o  base 

p red ic t ions  about  whether l e a r  e r s  na tu ra l ly  engage in cue r e p e t i t i o n  o r  
2 2 

r e c o p i t i o n  checks when they encounter c e r t a i n  types of cue words following 

a categorized word l is t .  While t h e  pa t t e rns  of r e s u l t s  obtained in t h e  cue -- 
r e p e t i t i o n  and recogni t ion  condit ions would be analyzed according t o  t h e  

t desc r ip t ion  above no s p e c i f i c  hypotheses were posed f o r  t h e s e  t reatments .  
-7 

The s p e c i f i c  experimental hypotheses t e s t e d  i n  Experiment I1 were a s  

fol lows : 

1. The r e p e t i t i o n  t reatments ,  i t e m  cue and category cue w i l l  no t  

, re l iab ly  improve r e c a l l  compared t o  t h e  7-word con t ro l  condi t ion.  
* . 

2. The new item cue treatment w i l l  r e l i a b l y  improve r e c a l l  compared 

t o  t h e  i teA cue,  category cue, and cont ro l  condi t jpns.  

3. Training p a r t i c i p a n t s  i n  complete s e t  r e p e t i t i o n  w i l l  r e l i a b l y )  
! 

improve r e c a l l  f o r  p a r t i c i p a n t s  i n  t h e  i t e m  cue and category cue c o n d i t d ,  

bu t  no t  f o r  those  i n  t h e  newi t em cue condition. 
4 

i 0 

4.  The 9-word con t ro l  condi t ion w i l l  produce mean r e c a l l  scores  that 
- 

a 

a r e  r e l i a b l y  higher  than  those  of  t h e  7-word con t ro l ,  i tem cue, and ca tegory  -- 

/ 

cue condi t ions .  

5. For those  ca t egor i e s  r eca l l ed  by t h e  p a r t i c i p a n t s  i n  t h e  9dword - 

con t ro l  group, t h e  average proport ion of words per  category r e c a l l e d  w i l l  



Methods 

P a r t i c i p a n t s .  The sample f o r  t h e  second experiment w a s  comprised of 7 1  

vo lunteer  undergr duate  un ive r s i t y  s tuden t s ,  none of whom par t icpa ted  in P1 
. Experiment I. ~ a r t i c i ~ e n t s  each were assigned t o  one of eleven treatment 

groups in semi-random fashion,  constrained by times wh'en they were ava i l ab l e  

tx p a r t i c i p a t e .  This assignment was e f f ec t ed  by cond i t i ona l ly  randomizing , 

t h e  time blocks during which ind iv idua l  o r  smalt  groups of p a r t i c i p a n t s  

s 

w e r e  a v a i l a b l e  so  t h a t  approximately equal c e l l  s i z e s  would be obtained 

where poss ib le .  

Treatment and design. On t h e  f i r s t  day of t h e  expgiment  p a r t i c i p a n t s  
L= 

in t h e  r e spec t ive  treatment groups were shown t h e  same categorized word l ists 

, 
a s  were used in Experiment I ,  wi thoneexcept ion .  The exception was a  

s tandard l i s t  f o r  t h e  9-word con t ro l  group which w a s  c rea ted  f o r  t h i s  

exp e r  imen t . - 
A l l  p a r t i c i p a n t s  i n  s h e  complete s e t  r e p e t i t i o n  anand cue r e p e t i t i o n  

' ~ 3  

groups were t r a ined  t o  follow t h e  cogn i t i ve  s t r a t e g y  designated f o r  them, 

whi le  viewing the  cue words which followed t h e  .&andard l i s t .  This t r a i n i n g  

took p l ace  immediately a f t e r  t h e  r e c a l l  measure 'was taken on the  f i r s t  day. 

One week l a t e r  these  p a r t i c i p a n t s  and those  i n  t h e  two con t ro l  groups were 

given a  p o s t t r a i n i n g  r e c a l l  t a s k  s imi l a r  t o  t h a t  given i n  Experiment I. 

4-- Subjec ts  in t h e  t h r e e  recognit ion groups were not t r a i n e d ,  but were given a  
J 

d i f f e r e n t  s e t  of i n s t r u c t i o n s  f o r  t h e  t a s k  on t h e  second day. P a r t i c i p a n t s  

- 

worked e i t h e r  ind iv idua l ly  o r  i n  small  groups of up t o  s i x  people. Experi- 

ment I1 cons is ted  of n ine  treatment groups arranged i n  a  3 x 3 f a c t o r i a l  

design,  two con t ro l  condi t ions.  The two f a c t o r s  i n  the  f a c t o r i a l  

design were cue condit ion and type of i n s t ruc t ion .  



Mate r i a l s  and procedures.  The word l i s t s  f o r  t h i s  experiment were t h e  
- 

same as those  i n  Experiment I ,  except f o r  t he  one presented t o  t h e  9-word 

category c o n t r o l  group. The l a t t e r  consis ted of t h e  same words as were 

presented i n  t h e  new item cue condit ion,  bu t  i n  t h e  s tandard l i s t a f o r m a t ,  
-- 

t h a t  i s ,  a l l  n ine  i tems belonging t o  each category were presented immediately 

a f t e r  t h e i r  category l a b e l ,  and no cue-wrods followed t h e  l i s t .  

Several  small  bu t  s i g n i f i c a n t  changes were made in t h e  i n s t r u c t i o n s  f o r  

t h e  r e c a l l  t a s k  i n  Experiment 11. One of these  was t h a t ,  p r i o r  t o  t h e  f i r s t  

day's t a sk ,  p a r t i c i p a n t s  were t o l d  e x p l i c i t l y  t h e  

would be presented.  This  was done because it was 

them t o  be prepared a s  adequately a s  poss ib le  f o r  

t h e i r  expectat ibns would not  d i f f e r  from those of 

r a t e  a t  which t h e  words 

considered important f o r  

t h e  f i r s t  t r i a l ,  s o 2  \ 
t h e  second day 's  t r i a l .  

I n  ahdi t ion ,  a t  t h e  end of t r a i n i n g  f o r  a l l  p a r t i c G a n t s ,  two th ings  were 

s t r e s sed  by t h e  t r a i n e r .  F i r s t l y ,  they were t o l d  t h a t ,  i n ~ t h i s  s tudy,  it 

w a s  t h e  e f f e c t  of t h e  p a r t i c u l a r  s t r a t e g y  they had been taught which was of 
& 

i n t e r e s t ,  and thus ,  t h a t  they should do t h e i r  bes t  following t h e  i n s t r u c t i o n s  

they had been given,  even iP they f e l t  another s t r a t e g y  would be  more help- 

f u l  f o r  memorizing t h e  l i s t .  Secondly, they w e r e  asked not  t o  d iscuss  t h e  

procedures of t he  experiment k i t h  o the r  s tudents  u n t i l  a f t e r  a l l  p a r t i c i -  

pants  had completed t h e  second day's task .  

The second day's i n s t r u c t i o n s  f o r  those  p a r t i c i p a n t s  who were t r a ined  - 
included a b r i e f  review of t h e  cogni t ive  s t r a t e  y i n  which they were 

' a 
ins t ruc t ed  on t h e  f i r s t  'day p lus  a reminder of {the format of t h e  l ist  and 

r a t e  of word presenta t ion .  This was seen a s  important s ince  t h e  two sess ions  

were one week a p a r t ,  a long enough i n t e r v a l  f o r  some f o r g e t t i n g  t o  occur. 

Otherwise, t h e  procedures f o r  t h e  second day's t a s k  f o r  these  p a r t i c i p a n t s  

was i d e n t i c a l  o t h a t  which was given p r i o r  t o  t r a i n i n g  on t h e  f i r s t  day. C 
\ 1 



The t r a i n i n g  f o r  t h e  complete s e t  r e p e t i t i o n  g,roups included a demon- ' 

s t r a t i a n  on t h e  blackboard by t h e  t r a i n e r ,  s h i l a r  t o  t h a t , i n c l u d e d  in 
7 .  

, Experiment I. However, i n  t h i s  case p a r t i c i p a n t s  i n  t h e  i tem cue and new 

i tem cue condit ions were n 2 i n s t ruc t ed  t o  s c a n b a l l  category l a b e l s  upon 

p re sen ta t ion  of a new o r  repeated word, bu t  r a t h e r ,  simply t o  decide which 
Q 

category t h e  word belonged t o .  This  change was made f o r  two reasons. F i r s t ,  

due t o  t h e  d i f f i c u l t y  i n  applying t h e  t r a ined  s t r a t egy  wi th in  each 3 - s e n d  
- 

b i n t e r v a l  between cue words reported by p a r t i c i p a n t s  i n  ~ q e ; i m e ? t  I ,  it  was 

considered advantageous t o  s implify t h e i r  t ask .  A second and perhaps more 

important reason was t h a t  t h e  scanning of a l l  ca tegor ies  i s  a separa te '  
-z 

cogni t ive  process  from reviewing t h e  items i n  a s i n g l e  category,  and t o  

inc,lude both i n  t h e  t r a i n i n g  might add unwanted variance t o  any r e s u l t i n g  

k' ,- 

e f f e c t s .  Thus, t o  adequately t e s t  one hypot e s i s  conce&ng p a r t i c i p a n t s '  

r e s t r u c t u r i n g  of inter- i tem as sbc ia t ions  wi th in  ca t egor i e s ,  i t  was necessary - 
t o  d iscard  any quest ions about t h e  review of a l l  category concepp  f o r  t h e  

purposes of t he  present  i nves t iga t ion .  

Following t h e  t r a i n e r ' s  modeling of t h e  s t r a t e g y ,  p a r t i c i p a n t s  i n  t h e  
- ' 1 

category cue condit ion were shown t h r e e  complete ca t egor i e s  (21 words) from 

t h e  standard list which was used f o r  t h e  same day 's  r e c a l l  t r ia l ,  whi le  

those  in t h e  i t e m  cue and new i t e m  cue condit ions were shown two comp.lete 

ca t egor i e s  (14 words) from t h i s  l i s t .  This was done so t h a t  each group saw 
5 

1 
list ma te r i a l  f o r  t h r e e  r e l a t e d  cue words t o  be used f o r  p rac t i ce .  enout I 

rl P 
Then, one cue word, belonging t o  one of t h e  ca t egor i e s  j u s t *  show(, was \ / 

i 
P a r t i c i p a n t s  were asked t o  w r i t e  on t h e  backs of 

u s h  s the  category l a b e l  t o  which t h e  cue word belonged, and a l l  of t h e  

- 
words they could r e c a l l  from t h a t  category including t h e  cue word j u s t  

$ 

presented.  They were given about one minute t o  engage in t h i s  exerc ise .  



They were then reminded of t h e  t o t a l  number of words belonging t o  t h e  ca te -  

gory i n  t h e  s tandard  l ist ,  and t o l d  t h a t  they should a s s e s s  t h e i r  p5rformance 
.A .. 

on t h i s  ba s i s .  The next  p r a c t i c e  t r ia l  involved d i f f e r e n t  cue word and 

i n s t r u c t i o n s  t o  go through t h e  exe rc i s e  mental ly  only.  TTGe same amount of 

4 
t ime was given f o r  t h i s  trial, and then a participaml: w a s  randomly c a l l e d  on 

t o  r e c i t e  t h e  words r e c a l l e d  from t h e  category t o  ensure  t h a t  t h e  d i r e c t i o n s  

w e r e  being followed co r r ec t l y .  The t h i r d  t r i a l  was done i n  t h e  same manner 

as t h e  second except  t h a t  only about 1 0  secondswas  allowed f o r  t h e  review of 

t h e  category members. I n  order  t o  ob ta in  a rough measure of how w e l l - p a r t i c i -  
- 

pants  w e r e  a b l e  t o  c a r r y  o u t  t he  s t r a t egy ,  t hey  were asked t 6  w r i t e  down al l ,  

t h e  words which they had r eca l l ed  during t h e  ten-second time'al1otment.-  They 

were i n s t ruc t ed  e x p l i c i t l y  no t  t o  w r i t e  any words which came t o  mind a f t e r  t!% 

- 

10-second per iod.  Af t e r  t h e  t r a i n i n g  was complete p a r t i c i p a n t s  were reminded 

t h a t  t h e  i n s t r u c t i o n s  appl ied  only t e - t h e  cue words, and t h a t  t hey  should use 

whatev-ategy they normally used while s tudying t h e  s tandard list in t h e  

fol lawing week's s e s s ion .  The t r a i n i n g  f o r  t he se  groups took approximately 

20 minutes. - 

The t r a i n i n g  f o r  t h e  cue r e p e t i t i o n  s t ra tegy '  proceded as fo l lows .  The 

3 

trainer gave an oral demonstration, u k i g  an example o n t h e  blackbodrd 
' , 

i d e n t i c a l  t o  t h a t  used f o r  . t h e  - complete set r e p e t i t i o n  t r a i n i n g .  Then, j u s t  

before  t h e  p a r t i c i p a n t s  were shown t h e  f i r s t  cue word from t h e  day ' s  r e c a l l  
- .u 

t r a i l  list, t h e  t r a i n e r  ve rba l ly  recrea ted  t h e  scenar io  f o r  t h e  r e c a l l  trial, 

by saying, "You do whatever you normally do while s tudying t h e  r egu la r  l is t ,  

and then when you see t h e  f i r s t  repeated word, ( o r ,  in  t h e  ca se  of t h e  new 

item cue group: new word), say it t o  yourself  a s  many times a s  you c;an before 
-- 

t h e  next  repea ted  word (o r :  new word) appea-rs. Do it o u t  loud' t h i s  time-- 

I I h e r e ' s  your repea ted  w o r u o r :  new word . . . ) . . . One more cue word 

- 
-a. 



. - 
@ 

. . 
so 
& / 

4 3  

w 

was used f o r  a n  overt  p rac t i ce  t r i a l .  Then two more trials were given, each 

with about t h r e e  seconds a l l o t t e d  f o r  covert  r e p e t i t i o n  of t h e  cue word. 

This  t r a i n i n g  to& approximately ' 1 0  minutes. 

Pa r t2c ipan t s  included i n  t h e  th ree  recogni t ion  t rea tments  were-given t h e  
,o 

same r e c a l l  t a s k s  o n - t h e  f i r s t  day a s  t h e  other  group%% but no t r a i n i n g  •’012 

lowed: On t h e  second day these  groups were to ld  t h a t  t h e i r  t a s k  would be d i f -  

f e r e n t  from t h a t  of t h e  week before.  The o r i e n t a t i o n  t o  t h e  t a s k  involved a '  

de sc r ip t ion  a# t h e  cue words a s  "ex t ra  words, which ma?, o r  may not  have .been: 

included i n  t h e  o r i g i n a l  (s tandard)  l ist ." Their i n s t r u c t i o n s  were t o  mern:rize 

t h e  s t a n d a r d 2 1 i s t  a s  wel l  a s  poss ib l e  because they would be asked t o  decide,  

upon presenta t ion  of each "extra" word, whether it w a m t  of t h e  standard - 

l ist .  P a r t i c i p a n t s  in t h e  new ite-e condit ion bere i n s t ruc t ed  4 0  p lace  a 

check mark (4)  on the  f r o n t  of t h e i r  answer booklets  each time they saw a word 

chat  had been shown i n  t h e  standard l is t .  Those ir; t h e  i t e m  cue and category 

cue condi t ions  were t o l d  t o  do t h i s  f o r  each word t h a t  had not been shown i n  

t h e  standard l i s t .  These i n s t r u c t i o n s  were s t r i c t l y  f o r  t he  purpose of Q 

ensuring t h a t  p a r t i c i p a n t s  would engage i n  t h e  recogni t ion  decision'  process.  

F ina l ly ,  a l l  t h r e e  of t hese  groups were in s t ruc t ed  t o  begin counting backwards . 

t 
from 10 as soon a s  they  hHd made each recogni t ion  dec is ign ,  and t o  do t h i s  

4 
u n t i l  t h e  n q t  "extra" word appeared. This  was intended t o  prevent f u r t h e r  

a t t e n t i o n  t o  o r  processing of t h e  cue word o r  l ist  items. 

The procedures used with t h e  c o n t r o l  groups on both days of Experiment I1 

p a r a l l e l e d  d i r e c t l y  those  in Experiment I. A t  t h e  end of t h e  experiment %11 

p a r t i c i p a n t s  were given the  opporLunity . t o  d i s c u s s  or a s k  quest ions a b u t  t h e  

s tudy and the  proceaures used. 

Scoring system. 

same as t h a t  used in 

The mkthod f o r  der iv ing  t o t a l  r eca lk  scores  was t h e  
7 

Experiment I. Scores  of 0, 1, 3 ,  o r  3 were given t o  

I 



3 

of the training m instrupt ions descriptions 

given. The c r i t e r i a  upon which the lat ter  scores were based appear in 

Table 4 .  
- 



Table 4 

Minimum Criteria f o r  Scores Representing .Adequacy of Descr ip t ions  of Trained 
- 

Cognitive S t r a t e g i e s  i n  Experiment I1 

Score Must ~ n c l u d e .  

Complete Set  Repet it ion 

3 a.' I d e n t i f i c a t i o n  of b t e g o r y  t o  which cue word belongs (N/A f o r  

ca tegory  cue condi t ion)  \ 
6 .  Review of a l l  words i n  t h e  app rop r i a t e  ca tegory  whi le  each cue 

word is  being shown 
D 

C r  I nc lu s ion  of cue word i n  review process  

2 b. As above 

b. A s  above, plu's majer e r r o r  

0 No response  - OR no co r r ec t  information 

Cue Repet it ion 
- -  - ' - 

3 a .  R e p a i t i o n  of cue word a s  f a s t .  a s  p o s s i b l e  

OR b. Repe t i t  on of cue w r d  a s  many t imes  a s  p o s s i b l e  - t 
c. . . . u n t i l  next cue word is shown 

a .  Repet i t i o n  of cue word over and over 

1 a. Repe t i t i on  of word p l u s  major e r r o r  

0 - No response  OR no c o r r e c t  information - 
", 

~ e c o ~ n i t  ion 

a .  Decis ion about whether cue wo=d was seen i n  s t a n d a r d ' g i s t  ' 

b. Making check a r k  ( J )  on answer booklet i f  cue word was not  seen 

OR- - Making check mark (4) on answer booklet i f  cue word - was seen 

be fo re  (new item cue condi t ion  only) -. 



Table 4 (continued) 
- 

a. 

Recognit ion f cont h u e d )  

a. or  b. A s  above 
C .  

a. or b. As above, plus major e r ro r  

(c .  missing) 

(a.  and b. m i s s h g )  

0 No response - OR no co r rec t  information 



Resu l t s  and Discussion -- 

Six  of t h e  o r i g i n a l  77 p a r t i c i p a n t s  i n  t h e  sample f o r  Experiment I1 were 
* .  

l o s t  due t o  a t t r i t i o n ,  l eav ing  a  t o t a l  of 71. Due t o  t h e  na tu re  of t h e  

randomizing procedures used, where time blocks f o r  which p a r t i c i p a n t s  had 

volunteered were randomly assigned t o  t reatment  condi t ions ,  it was poss ib le  

t o  maintaifi p ropor t i ona l  group s i z e s .  This was accomplished by dropping two 

p a r t i c i p a n t s  from each of t h e  t h r ee  groups t ra ined  i n  cue r e p e t i t i o n .  One 
L1 

case  was dropped from t h e  group i n  t h e  category cue condi t ion  who received 

t r a i n i n g  i n  complete set r e p e t i t i o n .  This was done because t h i s  person 's  

s co re s  on the  d i g i t  span test and r e c a l l  measure were s o  low t h a t  they'could 

n o t  be  considered r ep re sen t a t i ve  of t he  population. S p e c i f i c a l l y ,  these  
L? 

sco re s  were zero  on a l l  p a r t s  of t he  d i g i t  span t e s t ,  and a  t o t a l  of 6 and 5 

wckds r e c a l l e d  ou t  of a  poss ib le  49, on p r e t r a i n i n g  and p o s t t r a i n i n g  r e c a l l  
\O 

tests, r e spec t ive ly .  

E f f e c t s  of cue condi t ions .  The means and s tandard dev ia t i ons  of pre- 

t r a i n i n g  and p o s t t r a i n i n g  r e c a l l ' s c o r e s  f o r  t he  eleven groups i n  t h e  

experiment a r e  shown,in Table 5. The th ree  groups i n  each cue condi t ion  

( i tem cue, category cue,  and new i t e m  cue) were p ~ o l e d  ac ros s  t r a i n i n g  

condi t ions  f o r  t h e  ana lyses  on p re t r a in ing  r e c a l l  s co re s  s i n c e  they had . Ld 

i d e n t i c a l  t a s k s  on t h e  f i r s t  day. Means and s tandard dev ia t i ons  f o r  t h e  

pooled cue condi t ions  a l s o  a r e  shown i n  Table 5. .. -._ 

A p r i o r i  c o n t r a s t s  comparing t h e  fh ree  cue condi t ions  t o  t h e  7-word 

con t ro l  . condi t ion  and t h e  new i t e m  cue condi t ion t o  t h e  9-word con t ro l  con- 

d i t i o n  were performed. These con t r a s t s  showed no r e l i a b l e  di-ffereEes 

among t h e  groups'  means of t h e  p re t r a in ing  r e c a l l  scores .  A oneway ana lys i s  

of va r i ance  performed on t h e  p re t r a in ing  reca33 sco re s  f o r  t he  t h r e e  d i f -  -. 

f e r e n t  cue :onditions and;he two con t ro l  groups y ie lded  a  non-signif icant  



r -7 

2 omnibus F - s t a t i s t i c  of 1.04 (df = 4,65). I n  add i t i on ,  a  t - t e s t  comp ihg  t h e  

p r e t r a i n i n g  r e c a l l  s co re s  of t he  7-word and 9-word con t ro l  groups showed no 

r e l i a b l e  d#fference between t h e  means f o r  these  groups (t = 1.21, df = 12) .  . 

D 

Table 5  

Means and Standard Deviations of P r e t r a i n i n g  and Pos t t r a in ing  Reca l l  Scores 

f o r  A l l  Groups, and of P re t r a in ing  Reca l l  Scores f o r  Pooled Cue Groups 

Pre t r a i n i n g  P o s t t r a i n i n g  

Training Cue Condition M .  s d M s d  N 

Complete S e t  

Repet i t ion  

Cue Repet i t ion  

Recognit ion 

Item cue 

Category cue 

New i t e m  cue 

I t e m  cue 

Category cue 

New i t e m  cue 

I t e m  cue 

Category cue 

New i t e m  cue 
L 

7-word c o n t r o l  

9-word c o n t r o l  

- Pooled cue group sd 
- 

N 

Item cue 30.9 7.6 19 

Category cue 

New item-cue 28.4 9.6 19 



The sco re s  on t h e  p r e t r a i n i n g  r e c a l l  measure f o r  t h e  d i f f e r e h t  cue con- 

d i t i o n s  c l e a r l y  d id  no t  r e p l i c a t e  t he  f ind ings  of Winne (li372; Winne et.  a l . ,  
8 

1975) o r  those of Experiment I.' Tes ts  f o r  t r a i n i n g  e f f e c t s  i n  t h i s  experi-  

ment thus were i r r e l e v a n t  f o r  t h e  purQose of expl>ining p r e t r a i c i n g  d+f- 

fe rences  a t t r i b u t e d  t o  cue condi t ions.  Nevertheless,  some ana lyses  were 

performed on p o s t t r a i n i n g  r e c a l l  scores  t o  determine what e f f e c t s  due t o  

t r a i n i n g  were p re sen t ,  i f  any. These t e s t s  may have impl ica t ions  f o r  

Y 
i n t e r p r e t i n g  Winne's ' e a r l i e r  s tudy,  and t h e  r e s u l t s  of Experiment I. 

i 
Training e f f e c t s .  Ten cases  were el iminated f o r  the  ana lyses  of post- 

t r a i n i n g  r e c a l l  s co re s  because they d id  not  meet t h e  'minimum c r i t e r i a  
/ 

es tab l i shed  f o r  demonst=ating t h a t  they had iearncd and used t h e  t r a ined  

s t r a t egy .  For t h e  groups t r a ined  i n  complete set r e p e t i t i o n  and cue 

r e p e t i t i o n ,  t h e s e - c r i t e r i a  were t h e  same a s  those used i n  Experiment I; t h a t  

is, t h e  must -hawe obtained a  score  of 2  o r  above on t h e  des- 

c r i p t i o n s  of t h e  t r a ined  s t r a t e g y ,  and must have ind i ca t ed  t h a t  t h e  t r a ined  

s t r a t e g y  had been used a t ' l e a s t 4 1 a  l i t t l e  b i t . ' '  The c r i t e r i a  used f o r  

i den t i fy ing  p a r t i c i p a n t s  who used the  t ra ined  s t r a t e g y  i n  t h e  recogni t ion  

condi t ion d i f f e r e d  from t h e  foregoing i n  the fol lowing way. Some p a r t i c i -  
0 

pants  received a  s co re  of one on t h e i r  de sc r ip t i ons  of t he  t r a ined  s t r a t e g y  

because they d i d  no t  mention the  i n s t r u c t i o n s  t o  count backwards from ten.  
r 

I f ,  however, t h e  p a r t i c i p a n t s  who received t h i s  s co re  indicates t h a t  they 
L- 

did  n o t  a t t end  t o  t h e  cue word o r  l i s t  words once they had made a  recogni t ion  

dec is ion ,  t h e i r  d a t a  were included i n  t h e  analyses .  Otherwise t h e  c r i t e r i a  

f o r  these  groups %?ere l d e n t i c a l  t o  tliose who recezved the  o the r  types of 
% 

i n s t r u c t i o n s .  Of t h e  ten  cases  e l iminated from t h e  ana lyses ,  one was omit ted 

from each of t h e  t h r e e  groups t ra ined  i n  complete set r e p e t i t i o n ,  t h r e e  w e r e  

omitted from t h e  i t e m  cue condi t ion where-recogni t ion i n s t r u c t i o n s  were given, 



and two were omitted from eac '.%$*e o the r  two gro e n  recogni t ion  

i n s t r u c t i o n s .  

To estimate r a t e r .  r e l i a b i l i t y  f o r  s c o r i n g  p a r t i c i p a n t s '  de sc r ip t ions  P 
of t h e  s t r a t e g i e s  they were i n s t r u c t e d ' t o  use, 44 of t h e  71 desc r ip t ions  i n  

t h e  complete sample were rescored. This procedure r e s u l t e d  in changes i n  

only 4 cases ,  o r  approximately 9% of the  desc r ip t ions  t h a t  were rescored. 

Since t h e  percentage agreement was 91%,- the  scor ing  c r i t e r i a  used t o  deter-  

mine the  adequacy of par t ic ipants , '  de sc r ip t ions  was judged t o  be  cons is ten t .  . 

Table 6 shows the  means and s tandard dev ia t ions  of pos t t r a in ing  r e c a l l  

s co re s  w i t k t h e s e  10 p a r t i c i p a n t s  de le ted .  Hypothesis 3 pred ic t ed -a  p o s i t i v e  

e f f e c t  of t r a i n i n g  i n  complete s e t  r e p e t i t i o n  f o r  t he  i tem cue and category 

cue condi t ions .  This hypothesis was t e s t e d  by obta in ing  mean gain scores ,  

which were derived by subt rac t ing  p r e t r a i n i n g ' r e c a l l  s co re s  from pos t t r a in ing  

r e c a l l  scores .  . These gain scores  showed - t h a t  r e c a l l  s co re s  a f t e r  t r a i n i n g  

were lower f o r  both groups. Thus , , fu r the r  t e s t s  of t h e  p red ic t ions  made in  

t h i s  hypothesis  f o r  t h e  item cue and category cue condi t ions  a r e  not  

appropr ia te .  The same hypothesis pred ic ted  the  absence of a  s t a t i s t i c a l l y  

r e l i a b l e  gain f o r  t he  new item cue condi t ion  a f t e r   training i n  complete s e t  

r e p e t i t i o n .  A t - t e s t  on gain scores  f o r  t h i s  group showed no r e l i a b l e  d i f -  

fe rence  ( t  = 1.13, df = 5). By itself;however, t h i s  s t a t i s t i c a l  t e s t  cannot 

be  considered s u f f i c i e n t  evidence t h a t  t hese  p a r t i c i p a n t s  n a t u r a l l y  use  the  

$3 
t r a i n e d  s t r a t e g y ,  e spec i a l ly  s ince  no d i f f e r ences  among cue condit ions were 

found i n  p r e t r a i n i n .  scores, Without chanq;% i n  p o s t t r a i n i n g  r e c a l l  .scored 

i n  t h e  o ther  two cue condit ions,  which would r ep re sen t  thh predicted p a t t e r n  

of r e s u l t s  due t o  t r a in ing  i n  complete s e t  r e p e t i t i o n , - a  conclusion i s  not  

j u s t i f i e d  t h a t  complete s e t  r e p e t i t i o n  is a  n a t u r a l  s t r a t e g y  l ea rne r s  use i n  

response t o  any of t he  three  cues t o  r epea t  information. A t - t e s t  comparing 
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t h e  p o s t t  a i n i n g  r e c a l l  s c o r e s  f o r  t h e  7-word and 9-word c o n t r o l  groups 

showed r e l i a b l y  h i g h e r  mean r e c a l l  f o r  t h e  7-word c o n t r o l  group ( t  = 2.34 

p = .04, df = 1 2 ) .  Also,  s e p a r a t e  a p r i o r i  c o n t r a s t s  comparing means of 

, 
t h e  pooled 

( t  = -.47) 

3 h y p o t h e s i s  

p r e t r a i n i n g  r e c a l l  s c o r e s  f o r  t h e  9-word c o n t r o l  c o n d i t i o n  v e r s u s  those  • ’o r  

groups  in t h e  i t e m  cue ( t  = -1.68) and ca tegory  cue c o n d i t i o n s  . 

on p r e t r a i n i n g  r e c a l l  s c o r e s  showed no r e l i a b l e  d i f f e r e n c e s .  Thus, 

4 was n o t  accepted.  

'Table  6 

Means and S tandard  Devia t ions  of P o s t t r a i n i n g  R e c a l l  Scores ,  Excluding 1 0  

Cases Which d i d  n o t  Meet C r i t e r i a  f o r  Having Learned and Used Tra in ing  -- 

.. 
- 

T r a i n i n g  Condi t ion Cue Condi t ion M S d N 
- , - 

-> 

Complete S e t  I tern "cue 25.7 , 11.6 ' 6 

R e p e t i t i o n  Category cue 19.0  6.7 5 

New i t e m  cue 25.7 { 7.0 6 
1 

Cue Repetgtgon " Item cue 24.2 5.5 5 

Category cue 22.2 7.6 5 

New i t e m  cue 19.4  4. 6. 
d 

5 

Recogni t ion Item cue 24.5 7.7 
>I 

4 

Category cue - 22.4 4.6 ' 5 

New item cue ' 29.4 - 

d 

5 

The 9-word c o n t r o l  x r o u p  remembered a n  a v e r a g e o f  43% o f  the words In - - 

each ca tegory  t h a t  was r e c a l l e d .  A one-sample t-test comparing t h i s  pro- 

- p o r t i o n  t o  t h e  p r e d i c t e d  64% showed a s t a t i s t i c a l l y  r e l i a b l e  d i f f e r e n c e  
d - 

- ( t  = -9.13, p < .01,  df = 5) .  Thus, h y p o t h e s i s . 5  was n o t  suppor ted.  
L ' 



12 - 

L 

C h a r a c t e r i s t i c s  of t h e  da ta .  The assuplptions of hemogeneity of va r i ance  

among groups and of homogeneity of covariance ac ros s  o ~ c a s i o n s  w e r e  both 

v i o l a t e d  in Experiment 11. A s  a r e s u l t ,  repeated measures a n a l y s i s  of 

va r i apce  procedures were r e j e c t e d  a s  a method of t e s t i n g  t h e  e f f e c t s  of 

t r a i n i n g  and cue condi t ion  on pos t t r a in ing  r e c a l l  scores .  In  f a c t ,  t h e  

extreme d i f f e r e n c e s  i n  va r i ance  t h a t  occurred across  t h e  eleven groups i n  

t h i s  experiment (maximum var iance  = 135.07, minimum va r i ance  = 20.\8) sugges ts  
5 

t h e  p o s s i b i l i t y  t h a t  t h e  lac\ of e f f e c t s  from cue o r  t r a i n i n g  condi t ions  may 
r 

have been due t o  sampling v&ability. Al te rna t ive ly ,  . it could be  hypothe- 

,-- 
s ized  t h a t  t rea tments  accentuated i nd iv idua l  d i f f e r ences ,  thereby increas ing  

var iance ,  while  having no impact on group means. 

Another p e c u l i a r i t y  i n  t$ data  from Experiment I1 was t h a t  p r e t r a i n i n g  

and pos t t r a in ing  r e c a l l  s co re s  f o r  p a r t i c i p a n t s  i n  e i g h t  of t h e  n i n e  t rp t -  ' 
-1 

ment groups were moderately t o  s t rong ly  co r r e l a t ed ,  while  those  of t h e  two 

c o n t r o l  groups were n e a r l y  zero  ( s e e  Table 7) .  Although many of t h e s e  cor- 

r e l a t i o n s  d id  not reach  t r a d i t  i ona l  l e v e l s  o&at ist i c a l  A s i gn i f i cance ,  

they  may be important,  espt.&ially s i n c e  t h e  s m a ' l l  c e l l  s i z e s  and.an a t t endan t  

l a c k  of s t a t i s t i c a l  power mads it d i f f i c u l t  f o  r e j e c t  t h e  n u l l  hypothesis  

of p = 0. -- 



Table 7 

Pear son' s Cor re l a t i ons  . Betwee6 . Pre t r a in ing ,  and P o s t t r a i n i n g  Reca l l  Scores f o r  0" 
A l l  Grouvs in Experiment 11, Excluding 10  Cases Where Training C r  

/ Not M e t  ) 

f, - 

B 

- 

nd it ion Group r PY N 
- b 

;t 

Complete Set Item cue -85 , - 0 2  6 
J 

? 3 Repet i t ion  a Category cue  - 6 1  // * \ .14 5 

Cue Repet it ion  
-0 

Recognit ion 

New item cue 
J' 

.63 

~ t e m  cue .90 

Category cue .70 

New i t e m  cue .55 

item' cue -42  

New item cue -63  

7-word c o n t r o l  , .03 

9-word c o n t r o l  -. 08 .-43 7 

- 

The mi-n d e s c r i p t i o n s  of t h e  cogni t ive  s t r a t e g i e s  used by p a r t i c i p a n t s  

i n  t h e  c o n t r o l  groups t o  l e a r n  t h e  words on both days of t h e  experiment were 

examined f o r  reasons  why t h i s  phenomenon occurred. I n  p a r t i c u l a r ,  i t  was 
P 

thought t h a t  perhaps p a r t i c i p a n t s  in t h e  con t ro l  groups had changed t h e i r  - 

s t r a t e g i e s  f o r  l e a rn ing  t h e  words over t h e  two days'  t a s k s .  I f  so,  it  is  
- 

plauszb'l-e -that such a change might have a  p u s i t i v e  e f f e c t  on--recaEl f o r s o #  -- - - 

p a r t i c i p a n t s  and *nega t ive  e f f e c t  f o r  o the r s .  s would r e s u l t  i n  t h e  
< 

absence of a c o r r e l a t i o n  between the pretrain%$g and p o s t t r a i n i n g  scores .  



Their  d e s c r i p t i o n s  showed t h a t  four  of seven people i n  t h e  7-word group and 
1 

t h r e e  of six people in t h e  9-word group claimed t o  change t h e i r  c o g n i t i v e  
D 

s t r a t e g i e s  on t h e  second day's t a sk .  (One p a r t i c i p a n t  i n  t h e  9-word group 
- -3 - 

d id  n o t  respond.) Responses from p a r t i c i p a n t s  in t h e  o the r  n i n e  groups 

i nd i ca t e4  t h a t  many of them misread t h e  quest ion concerning whether they had 
* 

changed t h e i r  s t r a t e g y  f &  studying t h e  s tandard l is t .  Hence, t h e d a t a  from 

t h i s  quest ion could no t  be  used t o  make comparisons between p a r t i c i ~ a n t s  i n  

t h e  va r ious  t r a i n i n g  and cue condi t ions  groups. 
\ 

It is poss ib l e  t h a t  t h e  i n s t r u c t i o n s  given t o  t h e  n i n e  t reatment  groups, 

while  having no d i f f e r e n t i a l  e f f e c t s  on mean r e c a l l ,  had s imi l a r  e f f e c t s  on ---\ whether, o r  t o  what ex t en t ,  people changed t h e i r  s t r a t e g i e s  f o r  s tudying t.h*e 
f P 

standard l i s t .  This  would r e s u l t  i n  p o s i t i v e  c o r r e l a t i o n s  between p r e t r a i n i n g  

and pos t t r a in ing  r e c a l l  scores .  For Pnstance, i f  p a r t i c i p a n t s  commonly 
-k '? 

bel ieved t h a t  t h e  i n s t ruc t ed  s t r a t e g y  would a i d  t h e i r  r e c a l l  on t h e  second 

day, they might have relaxed t h e i r  i n i t i a l  encoding strategies t o  a- s i m i l a r  

degree.  On t h e  o the r  hand, it is poss ib l e  t h a t  they were a l l  somewhat d i s -  
0 

t r a c t e d  from t h e i r  studying because t hey  were preparing f o r  t h e  p re sen t a t i on  

of t h e  cue words, a t  which point  they were expected t o  fol low a s p e c i f i c  

s t r a t e g y .  This a l s o  would r e s u l t  i n  p o s i t i v e  c o r r e l a t i o n s  between pre- r 
\ t r a i n i n g  and pos t t ra in i i lg  scores .  The s e l f  -report  da ta  concerning t h e  

i 

. cogn i t i ve  processing of p a r t i c i p a n t s  during t h e  t a s k s ,  which a r e  discussed 

nex t ,  may he lp  t o  shed some l i g h t  on t h i s  i s sue .  

Self  - report  da ta .  P a r t i c i p a n t s  ' se lk- repor t s  of t h e i r  cogn i t i ve  pro- 

cess ing  during t h i s  experiment were examwed t o  determine whether they could . 
B 

provide any explana t ions  of t h e  observed p a t t e r n  of r e s u l t s .  Before d i scus-  

s'ing t h e s e  d a t a  however, i t  is  important t o  consider  t h e  ex ten t  t o  which . 
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- 
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p a r t i c i p a n t  sf  responses  can be considered v a l i d  i n d i c a t o r s  of t h e  cogn i t i ve  

processing which occurred. The p o s s i b i l i t y  must be  accepted tha t  p a r t i c i -  

- pan t s  may have been unable  t o  judge accura te ly  t h e  ex ten t  t o  .which they  
4 

4 
engaged i n  t h e  s t r a t e g y  they  were i n s t ruc t ed  t o  use ,  o r  t o  which o t h e r  types  

of*si&ere being engaged i n  during t h e  t a s k  ( k k  b Loftu-s, 1976; 

Neisser, 1977). h o ,  a pos s ib l e  t h r e a t  t o  t h e  v a l i d i t y  of ' t h i s  t ype  of 

se l f&epor t  measure is  t h a t  b f  s o c i a l  d e s i r a b i l i t y  b i a s e s  i n  responses .   hat' 

is ,  r e p o r t s  may no t  have been v e r i d i c a l  t o  t h e  ex t en t  t h a t  p a r t i c i p a n t s  . 
. . 

bel ieved t h e  experknenter would l i k e  dr expect a p a r t i c u l a r  response.  

W'lhile t h e s e  two i s sues  cannot be el iminated completely,  it i s  important 

t h a t  measures be  taken where poss ib le  t o  minimize t h e i r  e f f e c t s  on ccyclusions 

drawn from t h e  da t a .  For ins tance ,  i n  examining responses  concerning t h e  
g 

exten t  t o  which p a r t i c i p a n t s  used t h e  s t r a t e g y  they  were i n s t r u c t e d  t o  u s e  
a 

41 

ve r sus  using o t h e r  s t r a t e g i e s ,  s o c i a l  d e s i r a b i l i t y  b i a s e s  may be  minimized by 
/' 

focusing on t h e  responses  which i n d i c a t e  t h a t  t h e  , ins t ruc ted  s t r a t e g y  was 

no t  used exc lus ive ly .  This is  e spec i a l l y  important in t h i s  s tudy s i n c e  , - 

p a r t i c i p a n t s  were e x p l i c i t l y  i n s t ruc t ed  t o  u se  only t h e  i n s t r u c t e d  s t r a t e g y  

and no o the r ,  even i f  they  believed another s t r a t e g y  wou-ld be more e f f e c t i v e .  
. 

' A  

I f j  

The i s s u e  of whether p a r t i c i p a n t s  could judge a c c u r a t e l y  t h e  ex ten t  t o  
t- 

, x- 
which they followed t h e s e  i n s t r u c t i o n s  is more problematic.  It could be 

hat it is most parsimonious t o  draw conclusions -on t h e  b a s i s  of 

which i n d i c a t e  that o ther  s t r a t e g i e s  .besides that i n s t r u c t e d  were 

used, r a t h e r  than  on responses  i nd i ca t i ng  t h a t  t h e  t r a i n e d  s t r a t e g y  Gas used 

- 

exc lus ive ly ,  because in t h e  l a t t e r  cases  p a r t i c i p a n t s  may h a ~ e  engaged 

a l t e r n a e i v e  s t r a t e g i e s  unknowingly.   ow ever , ~ r o p o n e n t s  
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held  by Nisbe t t  & Wilson (1977) might argue t h a t  p a r t i c i p a n t s  who sa id  they 

had engaged o t h e r  s t r a t e g i e s  than t h e  ones whicfi w e r e  i n s t ruc t ed  may have 

based t h e i r  res;onses on assumptions about t h e  probable  outcome of using .only 

t h e  i n s t r u c t e d  s t r a t egy .  '1n o t h e r  w o r d s ,  i f  they bel ieved t h a t  they  would 

remember more words by using only t h e  t;ainede s t r a t e g y  and t h i s  d id  n o t o c c u r ,  

p a r t i c i p a n t s  may have assumed t h a t  they  must have engaged i n  some o the r  kinds 
- 

of processing and t h a t  t h i s  i n t e r f e r e d  wi th  t h e i r  a b i l i t y  t o  r e c a l l  t h e  wo2ds. 
+ 

While t h i s  i s s u e  cannot be resolved a t  p resen t ,  it must be taken i n t o  con- 

s i d e r a t  ion ,  and thus  conclusions stemming from responses  concerning t h e  u se  

of t h e  t r a i n e d  s t r a t e g y  versus  t h e  u se  of o th& s t r a t e g i e s  must be made with 

cau t ion .  . L 

.@U 

I n  examining t h e  ques t ionna i re  da t a ,  some f a c t s  were observed-vhich have 
- - 

some important implicat ions.  f o r  r e s e a r c h i n v o l v i n g  t h e  u se  of t r a i n i n g a  t o  

i c o n t r o l  cogn i t i ve  processing. One p a r t i c u l a r l y  r e l evan t  observat ion i s  t h a t ,  

+ 
even when p a r t i c i p a n t s  were i n s t ruc t ed  e x p l f c i t l y  t o  engage in only  t h e  

i n s t ruc t ed  s t r a t e g y  while  viewing t h e  cue 62 people who dould 
- 

d e s c r i b e  t h e  s t r a t e g y  reported t h a t  they 
, 

cogn i t i ve  processing during t h i s  po r t i on  of t h e  t a sk .  This  must be  taken a s  Y 
a conserva t ive  es t imate  of t h e  ex ten t  t o  wHich o ther  s t r a t e g i e s  were used, 

s i n c e  on ly  24 of t h e  remaining 35 p a r t i c i p a n t s  ind ica ted  t h a t  t hey  had used 
\ 

on ly  t h e  i n s t r u c t e d  s t r a t egy .  It seeqs reasonable  t o  conclude t h a t  some of 
9., /eP 

. t h e  35 p a r t i c i p a n t s  who d id  not  i n d k & e  t h a t  t h e y  used only  t h e  i n s t ruc t ed  

s t r a t e g y  engaged in o ther  kinds of processing,  even i f  they did no t  s t a t e  - 

t h i s  e x p l i c i t l y  . 
Clear ly ,  most p a r t i c i p a n t s  in this-experiment  d id  not  fol low t h e  

i n s t r u c t i o n s  t hey  w e r e  given. A t  least two poss ib l e  reasons might explain 

why t h i s  occurred. F i r s t ,  p a r t i c i p a n t s  may not  have been motivated t o  



engage in t h e  i n s t r u c t e d  s t r a t e g y  because it requi red  more e f f o r t  than t h e i r  

n a t u r a l  s t r a t e g i e s .  Second, a l though a l ea rne r  may have been a b l e  t o  des- 

c r i b e  t h e  s t r a t e g y  they  were t o  use ,  t h i s  is not a guarantee t h a t  they  could 

opera t ionaz ize  it wel l  enough t o  apply it e f f e c t i v e l y  during ttn- t a s k .  P r i o r  
I 

r e sea rch  has  found r e s u l t s  in favour of  t h e  former cause (Winne & Mam, 1980). 

Nevertheless ,  it cannot be  assumed t h a t  enough p r a c t i c e  was provided he re  t o  

r u l e  ou t  t h e  l a t t e r  p o s s i b i l i t y .  I n  f a c b  one p a r t i c i p a n t  in t h i s  experiment 

who was a b l e  t o  d e s c r i b e  t h e  t r a i n e d  s t r a t e g y  made t h e  same complaint as was 

made by p a r t i c i p a n t s  i n  Experiment 1, t h a t  i s ,  t h a t  t h e r e  was not  s u f f i c i e n t  

time between cue  words i n  which t o  c a r r y  out  t h e  s t r a t egy .  

The ques t ionna i re .  d a t a  -a l so  shgwed t h a t  t e n  p a r t i c i p a n t s  w e r e  t r a i n e d  . . - - c .  

i n  a s t r a t e g y  similar t o  t h e  one they  described on th'e f i r s t  day of t h e  -- - 

experiment. Of t he se ,  f i v e  ind ica ted  t h a t  they had followed t h e  i n s t r u c t i o n s  

completely on t h e  second day, whi le  f i v e  ind ica ted  t h a t  they  d i d  no t .  Thus, 

s i m i l a r i t y  of t,he t r a i n e d  s t r a t e g y  t o  t h a t  n a t u r a l l y  prefe r red  by l ea rne r s ,  

which might have t h e  e f f e c t  of l essen ing  t h e  cogni t ive  expense of engaging 

it f o r  t hose  people,  appears  t o  have had l i t t l e  o r  no e f f e c t  on t h e  ex t en t  t o  

which t h e  i n s t r u c t i o n s  were followed. 
- / 

This  observa t ion  t ends  t o  support t h e  no t ion  t h a t  p a r t i c i p a n t s  d id  no t  

l e a r n  t h e  s t r a t e g y  of i n t e r e s t  w e l l  enough t o  ca r ry  it out e f f e c t i v e l y  during 
i 

t h e  l ea rn ing  t a s k ,  and t h a t  perhaps a c e r t a i n  amount of over learn ing  may be 

Another noteworthy p i ece  of evidence t h a t  was obtained from se l f - r epo r t  
- - - - - - - - - - 

da ta  was t h a t  on ly  10 out o f  t h e  62 p a r t i c i p a n t s  who could desc r ibe  t h e  

k i n s t ruc t ed  - s t r a t e g y  s a i d  t9t it  was a t  leas "somewhat" h e l p f u l  f o r  
I 
I 

remembering t h e  words. Of t%ese, onTy 3 produced higher  r e c a l l  s c o r e x w h e  - 
second day of t h e  experiment than they did on t h e  f i r s t  day. S ince  t h e r e  < 



w e r e  32 p a r t i c i p a n t s  of S h e  62 who sa id  t h a t  t hey  used t h e  t r a i n e d  s t r a t egy  

"mostly" o r  "all  t h e  time" while viewing t h e  cue  words, it .seems reasonable 

t o  wnc$ude t h a t ,  even when t h e  r e s p e c t i v e S s t r a t e g i e s  were learned and used, 
-* 

they  were not  h e l p f u l  f o r  most people. Here a l s o ,  one can only specula te  

about whether t h e  str t e  i e s  were not  he lp fu l  because of i n s u f f i c i e n t  9 g > .  
p r a c t i c e  in us ing  them o r  because of t h e  na ture-of  t h e  s t r a t e g i e s  themselves. 

, 

2 important conclusion t h a t  can be drawn from t h e s e  ques t ionnai re  

responses is  t h a t  s t u d i e s  yhich a r e  designed t o  t e s t  t h e  e f f e c t S  of varying B 

- 

amounts of p r a c t i c e  on l ea rne r s '  u s e  of t r a ined  cognixive s t r a Je2 ie s  a r e  

. heeded i n  order  t o  v e r i f y  t h e  usefu lness  of t r a i n i n g  paradigms such as t h a t  

suggested by Winne (1980b.). Even then, while  h i s s  proposed technique is 

appeal ing,  t h e  c o n t r o l  of cogni t ive  processing by l ea rne r s ,  and t h e  c o l l e c t  ion 
. , 

of v a l i d  evidence t h a t  t h i s  has occurred, appears  more complex and more 

d i f f i c u l t  than Winne (1980b.) suggests.  It may be pos tu la ted  t h a t  once 
x I 

- -  - 

. l e a r n e r s  a r e  given Gough p r a c t i c e - i n  a p a r t i c u l a r  cogn i t i ve  s t r a t e g y  that 

it becomes au topat  i c y  t h e  d i f f i c u l t y  then might b e  i n  t h e i r  a b i l i t y  t o  $ so la t e  
PP 

and desc r ibe  t h e  process a s  it occurred, r a t h e r  than as i f  should have 

occurred, according t o  t h e  i n s t r u c t i o n s  ( ~ i s b e t t  & Wilson, 1977). 



- - 

CHAPTER I V  

CONCLUSIONS 

The preceding two experiments were aimed a t  r e p l i c a t i n g  t h e  f ind ings  pf 

Winne and h i s  a s s o c i a t e s  (1972; 1975) wi th  regard t o  t h e  e f f e c t s  on r e c a l l  of 

, 
present ing  l e a r n e r s  with new o r  repeated information fol lowing a categorized 

word list. Specif ical ly , tWinne e t  a l .  found t h a t  l e a r n e r s  presented with 

new information following t h e  l i s t  remembered more words than d id  those who 

were presented wi th  repeated information o r  no information ;blowing t h e  

same l ist .  They hypothesized t h a t  t h i s  f ind ing  occurred because l e a r n e r s  

were induced t o  r e s t r u c t u r e  t h e  cogni t ive  a s soc i a t ions  they had made while  

s tudying t h e  l i s t  i n  order  t o  incorpora te  new items i n t o  . the ca tegor ies ,  and 

t h a t  t h i s  r e s t r u c t u r i n g  was not  induced by repea t ing  list items. 
a 

To t e s t  t h i s  hypothesis  i n  t h e  second s tudy,  l e a r n e r s  were t r a ined  t o  

respond cogni t ive ly  t o  t h e  new o r  repeated information i n  ways which were 

hypothesized t o  e i t h e r  induce o r  i n h i b i t  cogni t ive r e s t r u c t u r i n g  of t he  pre- 
- - - - - - - A 

- 

vious ly  presented information. f h i s  a t tempt  t o  con t ro l  t he  cogni t ive  pro-. - 
ces s ing  of l e a r n e r s  a l s o  was aimed a t  t e s t i n g  whether a p a r t i c u l a r  cogni t ive  . 

1 

L. 
s t r a t e g y  was n a t u r a l l y  p re fe r r ed  by l e a r n e r s  under one o r  more of t he  di f -  

f e r e n t  cue condi t ions  being inves t iga t ed .  Thus, by comparing r e c a l l  scores  

of p a r t i c i p a n t s  t ra ined  i n  d i f f e r e n t  cogni t ive  s t r a t e g i e s  t o  each o ther  and 

t o  t he  r e c a l l  s co re s  obtained without  h s t r u c t i o n ,  i t  w a s  bel ieved t h a t  

d i r e c t  s ta tements  might be-made about t h e  causa l  l i n k s  among t h e  s t r u c t u r e  of 

information presented,  cogni t ive  processes  used during a c q u i s i t i o n ,  and - 
* 

subsequently measured learn ing .  

A number df conclusions can b e  drawn f rom the  .ipresent f indings.  F i r s t ,  

while  Winne's (1972; Wime e t  al. ,  1975) r e s u l t s  were rep l icaeed  i n  t he  f i r s t  
- - - -- - - - 

experiment, they were no t  i n  Eitperiment 11. It is  poss ib l e  t h a t  t h e  l a t t e r  
I f 

$ 
3 
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r e s u l t s  were a product@ of sampling v a r i & b i l i t y ,  t h a t  is, v a r i a t i o n s  r e s u l t i n g  

from t h e  u s e  of t h i s  sample as opposed t o  another.  Nevertheless,  f t  seems 

reasonable t o  conclude t h a t  t h e  phenomenon found by Winne and h i s  a s soc i a t e s  . 

(1972; 1975) is  not  p a r t i c u l a r l y  robust ,  i f  it is a phenomenon a s  such. ID 

view of t h e  d i s t r i b u t i o n a l  c h a r a c t e r i s t i c s  of t he  d a t a  co l l ec t ed  in Experiment 
I 

11, judgements should be postponed u n t i l  more evidence i s  a v a i l a b l e  regarding 

t h e  reasons why e f f e c t s  on r e c a l l  due t o  d i f f e r e n t <  cue condi t ions  were not  

found . 
The conclusions t h a t  can be drabn concerning t h e  t r a i n i n g  component of 

- 

t h i s  ' i nves t iga t ion  a r e  p a r t i c u l a r l y  important because 0% t h e i r  impl ica t ions  

f o r  t h e  u s e  of t r a i n i n g  by researchers  t o  ope ra t iona l i ze  l e a r n e r s '  cogni t ive  

processes ,  and f o r  t r a i n i n g  paradigms such a s  t h a t  proposed by Winne (1980b). 

S p e c i f i c a l l y ,  t h i s  s tudy showedA t h a t  t r a i n i n g  l e a r q e r s  in  spec i f i ed  cogni t ive  

s t r a t e g i e s ,  which they  were t o  u se  i n  response t o  d i f f e r e n t  t ypes  of ins t ruc-  
G 

t i o n a l  s t imu l i ,  had no e f f e c t  on t h e i r  r e c a l l  performance compared t o  t h a t  
- - - 

which they  produced without i n s t ruc t ions .  

The most obvious conclusion here  is t h a t  t h e  cogn i t i ve  s t r a t e g i e s  in 

which these  l e a r n e r s  were t r a ined  a r e  not  e f f e c t i v e  ones i n  terms of changing 

r e c a l l  performance. However, t h i s  conclusion must be considered with caut ion 

f o r  s eve ra l  reasons., F i r s t ,  t he  l ack  of s t a t i s t i c a l  power which was noted by 

Nelson (1977) as a poss ib l e  cause fop  type  I1 e r r o r s  in pas t  r e sea rch  is  

potent i d l y  ' r e l evan t  in t h e  cu r r en t  da ta .  It is  p o s s i b l e  t h a t  d i f f e r e n t i a l  

e f f e c t s  due t o  t r a i n i n g  were no t  de tec ted  due t o  t h e  small  sample s i ze .  
- 

Second, it is  p l a u s i b l e  t h a t  t h e  f r e e  r e c a l l  c r i t e r i o n  measure used i n  these  
- - - -  - - - - - -  - - - 

two experiments were n o t  compatible with t h e  i n s t r u c t i o n s  given t o  l e a r n e r s  

p r i o r  t o  a c q u i s i t i o n  ( s e e  Morris e t  a l . ,  1977; S t e l n ,  1978; Postman, 1978). 



-. 
This  is  a p a r t i c u l a r l y  s t rong  p o s s i b i l i t y  i n  t h e  case  of t h e  recogni t ion  

condi t ion ,  where l e a r n e r s  were in s t ruc t ed  t o  study l i s t  items f o r  t h e  purpose 

of l a t e r  recogni t ion ,  but  were subsequently given a  f r e e  r e c a l l  test. How- 

ever ,  it lk.ALqo poss&de t h a t  e f f e c t s  of t r a i n i n g  'in o;her group; went 

1 
unnoticed becaube of an incompat ib i l i ty  between encoding i n s t r u c t i o n s  and t h e  

r e t r i e v a l  opera t ions  used a t  the  t ime of t s t  (Winne, 1981)., I n  o ther  words, 

even i f  a  f r e e  r e c a l l  test was an appropriate c r i t e r i o n  measure-, t h e  con t ro l  

of encoding opera t ions  +tho& a l s o  c o n t r o l l i n g  the  r e t r i e v a l  processes  of 

l e a r n e r s  may have confounded these  r e s u l t s .  For example, i f  l e a r n e r s  were 

in s t ruc t ed  t o  review a l l  the  i tems i n  z&h category while viewing each cue 

word, then perhaps they should a l s o  have been in s t ruc t ed  t o  r e t r i e v e  t h e  ... 

information in t h i s  fash ion  in  order  t o  produce an accura te  measure of t h e  

s t r a t e g y ' s  usefulness .  

Another important r e s u l t  here is  t h e  f a c t  t h a t ,  when u n i v e r s i t y  s tudents  

were in s t ruc t ed  i n  q u i t e  simple cogni t ive  s t r a t e g i e s  and even when they were 

given seve ra l  oppor tun i t i e s  t o  p r a c t i c e  those s t r a t e g i e s  with t h e  same type a 

of s t imulus  ma te r i a l  a s  was used f o r  t h e  r e c a l l  t ask ,  they did n o t  fol low 

e x p l i c i t l y  s t a t e d  i n s t r u c t i o n s  t o  engage in t h e  t r a ined  s t r a t e g y  and n o ther .  S 
This  can be r e l a t e d  t o  two a s p e c t s  of winnets  (1980b) proposed t r a i n i n g  

paradigm. The se l f - r epo r t  da t a  collecte 'd i n  ~ x ~ e r i m e n t  I1 showed t h a t  . 

p a r t i c i p a n t s  e i t h e r  were not  motivated t o  rep lace  t h e i r  n a t u r a l l y  preferred 

s t r a t e g i e s  wi th  t h e  one they were in s t ruc t ed  t o  use,  o r  were unable t o  apply 

t h e  i n s t r u c t e d  s t r a t e g y  e f f e c t i v e l y  when they  were supposed t o .  Both of 

t hese  problems ind ica t e  that more g x t e n ~ i v e ~ p r a c t i c e  was r e s i r - ed  f o r  t h e  

t r a i n i n g  t o  gene ra l i ze  t o  t h e  sub5equent l ea rn ing  t a sk .  Thus, it has y e t  t o  

be demonstrated how much of t h e  re inforced  p r a c t i c e  and d i r e c t  t r a i n i n g  in 

components of cogni t ive  processes that was recommended by Winne (1980a) is  



needed i n  order '  f o r  t h o s e  processes  t o  be appl ied a s  intended.. ' 

It w a s  suggested e a r l i e r  t h a t  a c e r t a i n  amount of over learn ing  ,may be  

required in o rde r  f o r  l e a r n e r s  t o  apply t r a ined  s t r a t e g i e s  e f f e c t i v e l y  during 

subsequent l e a r n i n g  t a s k s .  I n  examining t h e  dpta  from t h e s e  two experiments 

it appears t h a t  cogn t i i ve  processing may need t o  be  automatic i n  order  f o r  it  
P 

t o  be e f f e c t i v e  f o r  t h e  l ea rne r .  The f a c t  t h a t  any observed changes i n  mean 

r e c a l l  over t h e  two days '  t a s k s  were i n  a nega t ive  d i r e c t i o n  may be  seen i n  

r e l a t i o n  t o  t h i s  p o s s i b i l i t y .  I n  p a r t i c u l a r ,  t h e  means f o r  two ou: of t he  

t h r e e  con t ro l  cond i t i ons  i n  t h i s  study decreased on t h e  second day, a l b e i t  

n o t  s t a t i s t i c a l l y  r e l i a b l y .  While i t  is  poss ib1e" tha t  t h i s  occurred due t o  

t h e  r e l a t i v e  d i f f i c u l t y  of t h e  two l ists,  t h e r e  is  no reason t o  b e l i e v e  t h a t  

t h i s  was t h e  ca se ,  s i n c e  t h e  words and ca t ego r i e s  were chosen randomly. % 

Another p o s s i b l e  explanat ion f o r  t h e  decrease i n  t he se  groups' means is  t h a t  

t h e i r ' p r o c e s s i n g  on t h e  second day was no longer automatic because they had 

descr ibed t h e i r  cogn i t i ve  s t r a t e g i e s  on th& f i r s t  day and thus  became con- 

sc ious  of then. Thelawareness of t h e  processing they engaged i n  could have 

s h i f t e d  t he  l e a r n e r s '  a t t e n t i o n  from t h e  t a s k  a t  hand t o  t h e  components of 

' t h e  cogni t ive  s t r a t e g i e s  they were using t o  memorize. This  i n t e r p r e t a t i o n  

a l s o  might expla in  why l e a r n e r s  i n  t h i s  study appeared t o  have d i f f i c u l t y  

applying t h e  s t r a t e g i e s  they were taught .  La Berge and Samuels (1974) pro- 
- 

posed a similar view of t h e  cogn i t i ve  processing involved i n  reading:  

During t h e  execut ion of a complex s k i l l ,  i t  is nec-essary t o  coord ina te  
many component processes  wi th in  a very  s h o r t  per iod of t i m e .  I f  each 
component process  r e q u i r e s  a t t e n t i o n ,  performance of t h e  complex s k i l l  
w i l l  be impossible ,  because t h e  capac i ty  of a t t e n t i o n  w i l l  be  exceeded. 
But if enough of-the components and, t h e i r - c e o r d h a t  i ons  *an be-processed - - 

automat ica l ly ,  then the' load on a t t e n t i q n  w i l l  be  wi th in  t o l e r a b l e  
limits and t h e  s k i l l  can be success fu l ly  performe<)(p. 548) 

Y 



Impl ica t ions  f o r  Future Research 

The p re sen t  f i nd ings  i n d i c a t e  a need f o r  f u r t h e r  research  i n  severa l  

areas. F i r s t ,  o t h e r  a t tempts  should b+de a t  producing t h e  r e s u l t s  found 
- 

on two occasions regarding t h e  e f f e c t s  of d i f f e r e n t  cue condi t ions  on r e c a l l  

of categorized word lists. The f a c t  t h a t  t hese  e f f e c t s  were not found in 

t h e  second experimenp of t h i s  i nves t iga t ion  rend6ks suspect  t he  g.eneraliza- 

b i l i t y  of t h e  phenomenon. 
-B 

Second, s t u d i e s  a r e  needed t o  determine t h e  ex ten t  t o  which l e a r n e r s  

must be t r a i n e d  i n  var ious  types of cogni t ive  processing before they can 

apply them e f f e c t i v e l y  i n  t h e  learn ing  t a sk  f o r  which they a r e  intended. 

Through manipulating as an independent v a r i a b l e  the  amount of p rac t i ce  t h a t  

is  provided, t h e  r e l a t i v e  cos t  i n  terms of time spent  by researchers  of using 

t r a i n i n g  paradigms such a s  ~ i n n e ' s  (1980h) can be gauged. Also, i f  p a r t i c u l a r  

processing s k i l l s  must be automatic i n  order  t o  + applied e f f e c t i v e l y ,  it 

w i l l  be necessary t o  determine how much p r a c t i c e  i s  required t o  make th&e , 

s k i l l s  automatic.  It i s  c l e a r  t h a t  s t u d i e s  designed t o  examine cogni t ive  

processing v a r i a b l e s  through t r a i n i n g  t o  engage i n  spec i f i ed  s t r a t e g i e s  sh&ld 

be postponed u n t i l  an e f f e c t i v e  t r a i q i n g  method~logy has been developed and . 

va l ida t ed .  In add i t i on ,  t h e  use of t r a i n i n g  by researchers  f o r  t h i s  purpose 

w i l l  a l s o  r e q u i r e  research  on metacognitive va r i ab l e s .  Studies,  a r e  needed 

t o  discover  how we l l ,  and under what condit ions,  l e a r n e r s  can i s o l a t e ,  con t ro l ,  

and desc r ibe  t h e i r  cogni t ive  processing. F ina l ly ,  f u t u r e  research  should 

t e s t  t h e  v a l i d i t y  of se l f - repor t  d a t a  as evidence t h a t  p a r t i c u l a r  types of 
-4 

- - - - - - - - - - - - 

cogni t ive  processes  &ve occured. &ti1 m o r e  is  known about t h e  s t r e n g t h s  

and l i m i t a t i o n s  i n  our metacogntiive a b i l i t y ,  it is  impossible t o  prove the  

v a l i d t t y  o f h r e n t  approaches t o  research  on human information processing. 
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APPENDIX A 

Word ~ i s t s  

This appendix-shows t h e  word l is ts  used f o r  both experiments. It 

includes a s tandard  l is t  p lus  t h r e e  sets of cue words 
P 3 

i t e m  cue, category coe, and new i t e m  cue condi t ions ,  f o r  each day of t h e  . 
I 

experiment. The cue words a r e  presented s epa ra t e ly  i n  Table A. Included in 

t h e  s tandard lists 

added t o  t h e  lists 

f o r  each day a r e  two words i n  parentheses  wh h w e r e  0 
in order  t o  form t h e  l i s ts  f o r  t h e  9-word c o n t r o l  group 

f o r  Experiment 11. 



- Standard L i s t  - Day One 

Boats 

sloop 

yacht 
schooner 
( tanker 
(barge)? 

Frui t  

.' - prune 
strawberry 
cherry 
apr icot  
cantaloupe 

' plum 
lemon 
(mango) 
(lime) 

Toys Clothing 

skirt 
jacket  
.hat  
sweater 
gloves 
sca r f  
b e l t  
( shor ts )  
( s u i t )  " 

jacks 
wagon 
r a t t l e  
dollhouse 
top 
balloon 
so ld ie r s  
(block) 
( t r a i n )  

Musical Instruments Body P a r t s ,  

banjo 
harp 
organ 

c e l l o  
tuba 
oboe 
(gui tar )  
(cymbals) 

f Triger 
l i v e r  
elbow 
h a i r  
mouth 
neck 
hear t  
(stomach) 
(tooth) 

Sports  

so•’ t b a l l  
' hockey J 

golf 
boxing 
t r ack  
bowling s o  =ce=p - -- - - - -- - - -- - 

(f ishing) 
(archery) 4 

d 
- 

Note: Words in parentheses were added f ~ r  t h e  9-word con t ro l  graup i n  
Experhen t  TI. 



Note: 
I 

Standard L i s t  - Day Two 

Fuels  ' Fish  

steam 
butane 
a lcohol  
kerosene , 

e l e c t r i c i t y  
propane 
d e i s e l  
( u r  an ium) 
(water) 

Fabr ics  

veltret  
&en 
mohair 
o r lon  
corduroy 
f l a n n e l  
s a t i n  
(tweed) 

WPPY 
i f lounder  

mackeral 
perch 
cod 
p ike  

b .  
tuna 
(minnow) 
(carp) 

\ 

Carpenter ' s  Tools 
A 

wrench 
f i l e  
crowbar 
p l i e r s  
c h i s e l  - 

- d r i l l  - 

Human Dwellings 

e a s G l e  - 

t epee  
motel 
houqeboat 
cab i n  

\ 

mans ion 
t r a i l e r  
(cot tage)  
(bungalow) 

Occupations 

f a r m e  - 

s c i e n t  isr 
merchant 
fireman 
p lutnber 
nurse  
salesman 
(banUcar 1 
( labourer)  

redwood 
spruce 
willow 
palm 
walnut 
beech *- - - - -- - 

(peach) - 
(dogwood) 

Words i n  parem&esesMere add& for t h e  9-word c a n t r p l  group in( * 

E x p e r b e n t  11. 

- 



Cue Words Following Standard L i s t  f o r  Item Cue, 

category Cue, and New Item Cue Conditions 

I t e m  Cue Category Cue New Item CU;? 

SocCkx 

golf 
b e l t  
sweater 
ra t t le  
balloon 
tug 
c l ippe r  

. h a i t  
elbow 
tuba 
organ 
ap r i co t  
plum 

s p o r t s  
c lo th ing  ' 
t oys  
boa ts  
he&- parts 

J 
musical instruments 
f r u i t  

lime 
mango 
cymbals. 
g u i t a r  - = 11 

+ - 
blocks 
t r a i n  - 
t oo th '  . - 

, stomack 
s h o r t s  , 

, s u i t  
. b  

tanker  - 
barge , , 

archery , . 
f i sh ing  

perch 
tuna 
motel 
c a s t l e  
m- 

plumber 
butane 
steam 
walnut 
P* 
mohair 
l inen  
p l i e r s  
f i l e  

f i s h  
I .  - .  human dwellings 

occupations 
f u e l s  F 
t r e e s  
f a b r i c s  
c a r p e t e r ' s  t o o l s  

minnow 
," 

bungalow - 
cot  tagq. 

f 2 

banker * =  I 

labour& 
uranium 
water 
dogwood . 
peach , a 

Xweed 
-muslin 
a w l  
square % 

T- 



Appendix ' B 

Ins t ruc t ions  and Scr ip t s  

The mate r i a l s  included in Appendix B a r e  the  ins t ruc t ions  and s c r i p t s  

used by the '  t r a i n e r s  in ~ x ~ e r & e n t  11. 
d: 

The mate r i a l s  used i n  Experiment I were a l t e red  i n  sever 1 ays- t o  c rea te  
. u' 

L 

those used f o r  the  con t ro l  knd complete s e t  r e p e t i t i o n  groups in ~ G e r i m e n t  11. 

These chariges a r e  described i n  Chapter 111. Since t h e r e  were more mater ia ls  

used f o r  Experiment I1 than ~ x ~ e r ~ e n t  I, only thoseSused Experiment I1 a r e  T' 
inczuded here. $'he i t a l i c i z e d  port ions of the mater ia ls  p r  

P 
/ ins t ruc t ions  t h a t  the  traine4rs followed. The port ions app a ~ i n g  i n  standard 8 - 

type a r e  s c r i p t s ,  which were read t o  t h e  pa r t i c ipan t s  ve batim duiing data  P 
4 

cdl lec t ion .  %ese mate'rials were used as follows: 

Basic Task 
1 

The recakl  t a s k  varied s l i g h t l y  f o r  the  d i f fe ren t  cue conditions. The 

common ins t ruc t ions  a r e  presented here. They a r e  augmented by spec ia l  
- - - - - - -- - - -  -. - 

i n s t ruc t ions  corresponding t o  eacE cue condition. The spec ia l  h s t r u c t i o n s  

f o r  each group a r e  s ignal led  a s  fo l loys :  "a" f o r  c o n t r h  "bl' f o r  item cue, 
t ' 

11 11 c f o r  category cue, and "d" f o r  new i t e m  cue. One s e t  o ?f spec ia l  Mstruc- 

t ions  a l s o  a r e  included which correspond t o  a l l  groups under the  recognition . . 
L 

condition. These w e r e  used only f o r  Day TWQ of the  experiment, and a r e  

s ignal led  by 

f 
Introduction - Day One 

The in t roduct ion  which preceded t h e  r e c a l l  t a sk  on Day One a l s o  varied 

s l i g h t l y  f o r  t h e  d i f f e r e n t  cue conditions. The common introduction is pre- 
p - p p p p p p - -- - p- p- p-- - p- p - p- p p - p p p p p p p--- p - p -pp- p 

sented here. It i s  augmented by spec ia l  ins t ruc t ions  f o r  each cue condition. 
- - 

- 
The spec ia l  inst&ions corresponding t o  each group a r e  'again s ignal led  by 

II  t r  I I  II a  , "b", c , or  "d", f o r  the control  gi-oup, item cue, category cu;, and 

new item cue, respectively.  '% 
4 



In t roduct ion  A, B ,  and C 

Three d i f f e r e n t  in t roduct ions  were given p r i o r  t o  t h e ' r e c a l l  t a s k  on 

Day Two of t h e  experiment. Each of these  t h r e e  in t roduct ions  va r i ed  s l i g h t l y  

f o r  d i f f e r e n t  cue condit ions.  The common in t roduct ions  a r e  presented here.  $1, i Each i s  augmented wi th  spec i a l  in t i o n s  f o r  each cue condit ion.  The 

s p e c i a l  i n s t r u c t i o n s  f o r  each group a r e  s igna l l ed  i n  exac t ly  t h e  same way as 

those  i n  t h e  Basic  Task and the  common in t roduct ion  f o r  Day One. In t roduct ion  

e 
A was given t o  t he  7-word con t ro l  group, t h e  9-word con t ro l  group,.and t h e  

groups who were t r a ined  under t h e  complete s e t  r e p e t i t i o n  condit ion.  In t ro -  
- - 

duct ion  B was given t o  t h e  groups who were t r a ined  under the Lue r e p e t i t i o n  

condit ion.  In t roduct ion  C w a s  given t o  t h e  groups who p a r t i c i p a t e d  under t he  

recogni t  ion  condit ion.  
f i  

Tra in ing  

f,'=-LH- 
A d i f f e fen t  set of i n s t r u c t i o n s  was used f o r  each treatment,group t h a t  , 

was t r a ined .  -For %he complete set r e p e t i t i o n  condit ion,  Training Awas bsed - - 

f o r  t h e  i t e m  cue group, Training B w a s  used f o r  t he  category cue group, and 

Training Cwas  used f o r  t he  new i tem cue group. For t h e  cue r e p e t i t i o n  con- 

d i t i o n ,  TraWing D w a s  used f o r  t h e  item cue group, Training E was used f o r  

t h e  category cue group, and Training F w a s  used f o r  t h e  new i t e m  cue group. 

Table B shows t h e  sequence in which t h e s p m t e r i a l s  were used f o r  t h e  

d i f f e r e n t  experimental groups in Experiment 11. 



Table B 

Sequence of Use-of I n s t r u c t i o n a l  Mater ia l s  in Experiment I1 

Day One . , Day Two 

Complete Se t  Repet i t ion  

1. In t roduc t ion  1. In t roduc t ion  A 
r 2 .  Basic Task 2 .  B a s k  Task 

3.  One of t h e  following: 
Training A ( i tem cue g r ~ u p )  
Training B ccategory cue group) 
Training C (new item cue group) 

- 

Cue Repet i t ion  

1. In t rodu t ion  1. In t roduc t ion  B 
2. Basic  Task 2. Basic  Task 
3.  One of t h e  following: 

~ r a i n i n i  A ( i tem cue group) 
Training B (category cue group) 
Training C (new item cue group) 

Recognit ion  

1. In t rodac t ion  - - - , 1. In t roduct ion  C 
2. Basic  Task 2. Basic  Task 

Control Groups 

1. In t roduct ion  
2. , Basic Task 

1. In t roduct ion  A 
2. Basic  Thsk 



AZZ Grotips 

Introductioq - Day One 
' '\ 

W i l l  you p l ease  p r i n t  your names & t h e  top of your answer booklets .  

The only reason we need your name is  t o  match your answefs from today with 

those  you g i v e  u s  next  week. I ' m  now going k,o show you a l ist of words, 
\ 

arranged in ca t egor i e s  on t h e  s reen. There w i l l  be  seven ca t egor i e s  with \ \ / 

seven* words i n  each. You w i l l  s e e  t h e  words one kt a time, one every th ree  
;I 

\ 
\ 

seconds. I ' d  l i k e  you t o  t r y  and remember a s  many of\them a s  you can. The 
- - 

underl ined words a r e  category l a b e l s ,  and a l l  t he  words kn each category w i l l  

fo l low immediately a f t e r  the* category l abe l .  I ' l l  show you what it looks 

l i k e .  . . . Shm on blackboard: 

men say one of the foZZaring: 

3 . . . describe l i s t  as 

word 
word 

A row of d o t s  malpks t h ~ -  - 

end of each category,  
I . . . . . .  

WORD 

word 
word 
word 

A squiggly l i n e  l i k e  t h i s  
marks t h e  end of t h e  l ist.  

5 

"* 
- nothing 

pbT -- - -- --- 
pp --- - - - - - - - -- - 

cue - A f t e i T h e G i i i o f  t h e  lTst, I w i l l  show you two of t h e  

words f r o m  each category again, t o  help you remember 
4 

2 
& 

43ke 1Gt. - - -- 
? - -  - - 

*9-word wntroZ: 9 words in each 



c_. category cue - After  t h e  end of t he  l i s t ,  I w i l l  show you each of 

t h e  category l a b e l s  again,  t o  he lp  you remember t h e  

k i s t .  

d. nar item cue - After  t h e  end of t he  l i s t ,  I w i l l  show you two new 

,c words t h a t  l o g i c a l l y  belong t o  each of t h e  ca t egor i e s ,  

t o  he lp  you remember the  l ist .  

Any questions? W i l l  you p l ease  now look a t  t h e  words a n d ' t r y  t o  remember as 

many as you can, including t h e  category l abe l s ,  and t h e  new words a t  t h e  end. 

P l ease  do not  w r i t e  anything u n t i l  t o l d  t o  do .io. 

FoZ low instructions for "Basic Task" 



7 8 

Basic Task 

!hrn on tape recorder and. p lay  "BEEPS" tape with - earphone, so only you hear 

i n  view % t i 2  y-ou hear ;he .beep. Zold ori it. Show words, holding each word 

word. Stop a t  squ<ggZx l ine,  mzd say each row of dots & i f  they were a ONE - 
of the foZZaring: 

a. control - nothing 

a r e  t h e  repeated words. b. item cye - okay, here  

- okay, hear 

d. new item cue - okay, here  

are t h e  repeated category l a b e l s .  

a r e  t h e  new words t h a t  belong t o  t he  

Zist, 

ca tegor ies .  

[ A Z Z  groups escept control: Shm these words i n  same manner as standard 

stopping a t  the squiggly l ine.]  Unplug earphone and change tape, putting 
P 

Digit RecaZZ Tape in to  tape recorder: Do not play t h i s  tape mtiZ you have 

said the following: Before you a r e  asked t o  recaLl  t h e  words, p l ease  f o l l o w .  
- - -- - - - - - - -  - 

. the  d i r e c t i o n s  y o u ' l l  hear  on t h i s  tape.  It w i l l  t ake  about t h r e e  minutes. 

PZay Digit Recall tape. You should now be on page two of your answer book- 

l e t s .  W i l l  you p l ease  w r i t e  down a l l  of t h e  words you can remember from the  

l i s t ,  inc luding  category l abe l s .  

Say - one of the following: 

control - nothing 

item cue - and the  repeated words you s a w  a t  t h e  endr 

categoq cue - nothing 

na, i tem cue - and the  new words you s a w  at t h e  end. 

Write them in any order  you y$Sl+ and t h e r e  is no t ime l i m i t .  When they have 

recognition groups (Day lUo o'nZy) - and t h e  "extra" words you s a w  

a t  t h e  end. 

aZZ finished, say: Will you now p lease  t u r n  t o  page t h r e e  of your booklets  



- 

there. 
P 

two, Please do not go back t o  page &d answer the questions you see 

page once you have turned the 



Item C w  - Complete Set Repetition 4 
2! 
* 

Q 

Next week y o u ' l l  be shown a l is t  of wor'ds s imi l a r  t o  today 's ,  bu t  I ' d  l i k e  
I 

3 

you t o  fol low t h e  s t r a t e g y ~ l ' m  about t o  teach you when you s e e  t h e  repeated 
1 
4 
% 
Jj 

words a t  t h e  end. Hopefully, i t  w i l l  he lp  you t o  remember more of the  words $ - :: 
A 

, on the  l i s t .  I w i l l  demonstrate t he  s t r a t e g y  on the  board . fo r  you first ,  
- - 

- then I w i l l  a s k  you t o  t r y  it yourselves on paper. Af te r  t h a t ,  I 'll give 

you a  couple ~f  chances t o  p r a c t i c e  i t  mentally,  s i n c e  y o u ' l l  have t o  do it 

t h a t  way next  week. It w i l l  seem l i k e  a simple t a sk ,  bu t  s i n c e  you may not 

+ .  
be used t o  doing i t ,  and you only have th ree  seconds,between words, i t ' s  , *  

- 

. important f o r  you t o  r e a l l y  know it well .  

Print on bomd: (Remember t o  underzine category ZabeZs) 

Then say: 

Boys 

Pe ter  4- 

T o m +  - - 
- 

- p -  - 

Mark ++- 
Eddie t 

a * . . .  

G i r l s  

Mary 
Susan 
Jane t  
Diane 

VWAN 
Tom + 
Mark c 

Okay.  ere's you list of wordsabu t  - remembe%, -- y b u ' l l  --- - -- s e e  - them one at a t i m e .  -- - - -- -- 
4 
i- 

When you s e e  a repeated word a t  the  end (points to "Tom"), f i r s t  decide yf&c$ 
b '3 

category i t  belongs t example. "Tom" belongs t o  t h e  category ca l lqd  

'& 
"Boys" f p d n t  t o  t h e  category ZabeZ ''Boys!'). Then, t r y  t o  remember a l l  of 

t h a t  category.(- a,rms to the four names) before  the  next  



repeated word comes up on 

t h e  order  t h a t  yhu r e c a l l  
. r 

them i n  a c e r t a i n  order .  

t he  words i n  t he  category 

the words i n ,  un less  you f i n d  it e a s i e r  t o  r e c a l l  .t 

The important th ing  i s  t o  t r y  t o  remember a l l  of a 
4 

each t i m e  you see  a repeated word.' Are t h e r e  any - $ = . t 

quest ions? Okay. Le t ' s  t r y  'it wi th  a couple of the  ca t egor i e s  from the l i s t  * 
Y+ 

you saw today. W i l l  you p l ease  t u r n  t o  the  very back of your answer bookle ts ,  

and use t h i s  as a p r a c t i c e  sheet .  1'11 show you a por t ion  of t h e  r egu la r  word t 

l is t  f i r s t .  (Shm complete categories: "Sportsfr cmd  it", i n  same manner 
C 

f 

as before.) Okay. Now he re ' s  your f i r s t  repeated word. ( S h J  "soccer". ) , 

" I 

', 
W i l l  you p l ease  w r i t e  down the  l a b e l  of the category t h i s  word belongs t o .  

.c 

(Wait mtiZ f;nished.) Next, w r i t e  down a l l  of t h e  words t h a t  you can remem-@ 
k 

be r  from t h a t  category, i n  any. order  you l i k e .  I•’ you can1 t remember/ them 
i 

a l l ,  j u s t  w r i t e  a s  many as you can r e c a l l ,  and don' t  worry about t h e  o thers .  
i 

\ 13 

Remmber t o  inc lude  t h e  repeated word. (Wait unt i l  they are finished.) Are 4 
- - - - - -  - -- -- - - 

; 
t h e r e  any ques t ions  about what we've doqe so  f a r ?  Remember,that each category 

conta ins  seven words i n  a l l ,  s o  you should h o w  whether o r  not  you've got ten  

a l l  of them. ' - 
Okay. This time l e t l s ' t r y  t h e  same exe rc i se  with another  repeated word, only 

t h i s  time we won't w r i t e  anything down. ( S h w  next repeated word: "golf".) 

Which category does . the  word be long- to?  (Point t o  someone $f necessary.) 

Okay, good. Now, would everyone p l ease  mentally rehearse  a l l  of t h e  words 

you can remember from t h i s  category. (Give them a minute or so, then ask 

a r e  you aware of whether you got them a l l  o r  no t?  Okay. Is everyone su re  
- 

they understand what t o  do? %en you ' see  t h e  repeated words on t h e  l i s t  next  
- - -- - -p - - - - - - -- 

week, y o u ' l l  only have t h r e e  seconds t o  do t h i s  r ehea r sa l  process  i n  your 

heads, s o  l e t ' s  j u s t  go thrbugh one more t r i a l  t o  make s u r e  you are a l l  



i 

-. - -- - - - - -  - -- + - -  - - - - - - - - - - - - - - 

829 

exper t s  .' Here's t h e  repeated word. (Shm "apr&ot ". ) w h i c h  category is  t h i s  

word in? (Ask group.) Okay. Now please  t r y  t o  r e c a l l  a l l  of t h e  words i n  

t h e  category,  and inc lude  the word "apricot" a s  you go over them. (Wait 

about Zdl seconds.) H a s  everyone r eca l l ed  a s  many as they can? Good. Now . 
t d 

\ 
would you p l e a s e  w r i t e  them down--if you r e c a l l  more of them ks you a r e  

wr i t i ng ,  do no t  inc lude  them. J u s t  write the  cines you could remember 

i n i t i a l l y .  (Wait unt i l  they are f in ishd . )  

4 That 's a l l  f& today, but  there  a r e  j u s t  a couple. of t h ings  I ' d  l i k e  you t o  

4 - - s  b <  4 
t ake  no te  of .  F i r s t I x  Zn t h i s  s tudy we a r e  i n t e r e s t e d  i n  how weH t h i s  

s tudy s t r a t e g y  he lps  people l e a r n  a l ist  of words. For t h i s  reason, we'd 

l i k e  you t o  j u s t  do your bes t  next week using t h e  method you j u s t  learned,  
d 

even i f  you f e e l  another  method might be b e t t e r .  Secondly, we ask  t h a t  you 

don' t  d i scuss  what you d id  today with your classmates ,  u n t i l  a f t e r  next  week. 

* The o the r  groups i n  t he  experiment a r e  l ea rn ing  d i f f e r e n t  s tudy s t r a t e g i e s ,  
- - - - - - -  - - - - - - 

and i f  you t a l k  t o  .each o ther  about it, then we can ' t  be s u r e  t h a t  our  r e s u l t s  

re v a l i d  (accura te ) .  Thank you very much f o r  coming, and w e ' l l  s&e you here , '  "\ 
smbime, next  week. 



Category Cue - Complete Set ~ e p e t i t i o n  . 

Next week y o u ' l l  be shown a list of words s imi lar  t o  todayls , .but  I ' d  l f k e  

C 
you t o  follow the  s t r a t egy  I ' m  abouthto teach you when you see  the  repeated 

category l abe l s  a t  t h e  end. Hopefully, i t  w i l l  help you t o  remember more of 

the  words on' the l ist .  I w i l l  demonstrate the  s t ra tegy on the'board f o r  you 

f i r s t ,  then I w i l l  a sk  you t o  t r y  i t  yourselves on papex. After that , '1 '11 
* s  

give you a couple of chances t o  p rac t i ce  i t  mentally, s ince  you ' l l  have t o  

i dd i t  that'way next week. It w i l &  s e e m  l i k e  a s i m p l e  t ask ,  but  gince you may 

it, and you only have th ree  seconds between words, i t 's  not  be used t o  -doing 

important f o r  you - to r ea l ly  know it well; 

Print on blackboard: (Remember t o  unher~ine category 

Boys 

Peter  e- 
Tom t- 
Mark C- 

- Eddie e- . . . . .  
G i r l s  k 
Mary 
Susan 

I J anet  
Diane 

Boys c 
G i r l s  c- 

\ 

Okay. Here's your list of words, but remember, you ' l l  see  them one a t  a time. 

category l a b e l  a t  the  end (point t o  ffBoysff--see ' - - - - --- -- - - - - - - - - - - - - - - - - - -- 

all t h e  words tha t  belonged t o  tha t  category i n  the  CUTOU), t r y  t o  remember 

list (draw arrows t o  the four names), before the  next repeated category 

l a b e l  comes up on the  screen (point to. ffGirZsff). ~ o n ' t  worry about the  order  



- 

you r e c a l l  t h e  words i n ,  un less  you f i n d - i t  e a s i e r  t o  r e c a l l  them i n  a c e r -  - 

t a i n  order .  The important t h ing  i s  t~ t r y  t o  r e c a l l  a l l  of t he  words i n  t h e  k. 

r . 
category,  each time you see  a category l a b e l  repeated. Are t h e r e  any 

3 

Okay. Let 's  ' t r y  i t  wi th  a couple of the  ca t egor i e s  f r  the  l i s t  you saw * 
/ 

today. W i l l  you p l ease  t u r n  t o  t h e  very back of your &suer booklets ,  and 

use  t h i s , a s  a p r a c t i c e  sheet .  1'11 show you a por t ion  of the  r egu la r  word -, 

l is t  f ir-zt. ( S h m  three comp Zete catego+ es: "Clothing, "Sports, " and next 

one -("Toysrf) i n  same manner as before. ) 0kai.  Now 'here ' s  your f i r s t  - repeated . 

category l a b e l .  (Show frSports'l on screen. ) W i l l  you p l ease  w r i t e  down a l l  

t h e  words from t h i s  category t h a t  you can remember, i n  any order  you wish. 

I f  you kan ' t  remember them a l l ,  j u s t  wriqe a s  many a s  you can r e c a l l ,  and 

don ' t  worry about t he  o the r s .  You should be wr i t i ng  t h e  category l a b e l  i t s e l f  

a s  wel l .  (Wait unt i l  they are finished.) Are t h e r e  any ques t ions  - about what 

: 
we've done so  f a r ?  Remember t h a t  each category conta ins  seven words, so  you 

- 
- - 

1 should know whether a r  not you've got ten  a l l  of them. 

Okay. (This t ime let 's  t r y  t h e  same . w e r c i s e  with another  repeated category 
h 

l a b e l ,  only t h i s  time we won' t w r i t e  anything down. (Shm next repeated 
# 

~ a i & ~ o ~  label: "CZothing, " on screen. ) Now, 1'd l i k e  you. t o  mentally 

t rehearse  a l l  t h e  words from this category t h a t  you can remember. (Give them 

so, then ask s.omeone t o  say aloud a l l  the words he/she remembers 

egory.) Okay, t h a t ' s  great--are you awar.e of whether you got 

them a l l  o r  not? Okay. Is everyone su re  of what you a r e  t o  do? When you 

see t h e  repeated category l a b e l s  next  week, y o u ' l l  only have t h r e e  seconds 
- --  - - -- -- - - -- -- - - -- - - - - - - -- -- - - --- - 

between them, t o  go through t h i s  r ehea r sa l  process i n  your heads, so  let 's  - 
* jus t  go through one more t r i a l  t o  make s u r e  you a r e  a l l  experts .   ere's t h e  . ?: 

- - - - - - - - - - 
- f 

repeated category l a b e l .  (Snow "Toys.") T v  t o  r e c a l l  a l l  t he  words i n  t h i s  ; 
7 

P' 
I 



category, and rehearse  t he  l a b e l  as well .  (Wait about 10 seconds'. ) Has 

everyone r e c a l l e d  as many a s  they can? Okay. Now, 1 ' d  l i k e  you t o  w r i t e  

them down--if you r e c a l l  more o f t h e  words a s  you a r e  wr i t i ng ,  don't  include 
e ' 

them. I j u s t  want t o  s e e  how many you were ab l e  t o  -remember i n i t i a l l y .  (Wait 
M 

mtiZ they have finished. j 
L q -  

That 's  a Z 1  for today, but  there  a r e  j u s t  -a couple of t h ings  1 'd  l i k e  30u t o  

take  note  of. F i r s t l y ,  i n t h i s  s tudy we a r e  i n t e r e s t e d  i n  how w e l l  t h i s  

s t r a t e g y  he lps  people t o  l e a r n  a t of words'. For t h i s  r e a  

you t o  j u s t  do your b e s t  next week us-ing the-method you j u s t  

you f e e l  another  s tudy  method would work b e t t e r .  Secondly, we a s k  t h a t  you * 

don ' t ' d i s cuss  what you learned today with ybur classmates  u n t i l  a f t e r  next 
- 

week; The o the r  groups i n  t h e  experiment a r e  l e a r n i s g  d i f f e r e n t  study - 

~ t r a t e g i e s ,  and i f  you t a l k  t o  each o the r  about it, then we c h ' t  be sure  
- 

-4 

t h a t  our r e s u l t s  a r e  v a l i d  (accurate) .  Thank you very much fer coming, and 
- 

we' 11 see  you h e r e ,  same- t i e ,  next Tuesday, - w.3 - ---- - -- 



Next week you 

you t o  follow 

n .  

flm I& &e - Conplete Set ~ e p i t & n  L .  

'11 be shown a l is t  of words similar t o  tdhay's8but 1'd l i k e  
6 ' 

the s t ra tegy I ' m  about t o  teach you when y'ou'see the new 

,-' 

category members a t  th; end. hopefully,  i t  w i l l  help you to remember more . 
G .  

' _" 

of the-,words en i h e  list, I w i l l  de n s t r a t e  the  s t ra tegy,on theo board f&, 4 . .  ' _  

you f i r s t ,  then I w i l l  ask you t o  t r y  St ,yourselves & pa&. After  t h a t ,  
L r 

' ?  

1'11 give you &&l& of chances t o  p rac t i ce  it' menti l ly,  since t h a t l s  <how : - 3 - , . 
- - - - - --- . . - a -- I - -  -- *--- -- -- _ -  : - - - -  

y o u ' l l  have t o  do i t  next week. It dl1 seem l i k e  a simplet task ,  but s ince  . 
t -  L 

- 

you may not be used t o  doing it ,  and-yo l y  have 3  second,^ betrekn t h e  9 - ' I 

'I words, i t 's import you t o  know it  r e a l  y well. % :c6. * -  

> . . . e 

.Print on board: r t o  m.&rtine category labels) ' .# * - 
- +  * 

' - 2 .  

', . 8 Boys - ' .  

, I  

,- Peter  t 

. . 
F r y  

/ 

8 - . .  SusaIi 5 

. . . . ~ ~ n e k  ' - - ' . - .  ' . ~ + .  

' , 

"i 

Di,ane  

Lw 0 .  

1 ) 

1 ' 1  

. . 
* I  . Tommy t --, a f 

3 
< 

- Nick a + , - . - 

i 
t 

t , i 
Thenbay: ' .  /t 

- . - -~~ 

. , 
- ~ - - -  ~~ - 

* , 3 :  ' . * 
Okay. Here 's  your list of words, but remember, yonLIl  see  them one a t  a 

_ -  2 - -  - -  r,+ -------- - - --L- -- 7 - 7 7  

thie. F e n  you see  a new. category memder a t  the: end, (point to 'iChar~es"l, "J  s 
1 .  

- f i r s t  decide which category it',belong's to.  For &ample, "~omky" belon'gs" t ? 0 . * 
- 

& 
- - -- 1 ----p- - - - A - -- - - - - - - - A- 

t he  category ca l l ed  "Boys". Point to "Boys". Then, t r y  t o  remember a l l  of ; P  " * I  
P. I 

t he  words from t h a t  category, draw arrows to the four names, before 'the next 



_ -  new category member comes up on t h e  screen. Point t o  " ~ c k " .  Don't worry 

about t h e  o rde r  t h a t  you r e c a l l  t h e  words i n ,  un l e s s  you f i nd  it e a s i e r  t o  

r e c a l l  thkm i n  a c e r t a i n  order .  The important t h ing  is t.0 t r y  t o  r e c a l l  a l l  

of t he  words i n  t h e  category each't ime you see  a new category member. A r e  

ther;! any quest ions? You should includ;! t he  new category member i n  your l is t  

a s  yon r ehea r se  them. 

Okay. Le t ' s  t r y  i t  wi th  a couple of t ca tegor res  from the  l ist  you saw P 
today. - w i l l  you p l ea se  t u rn  t o  the P e r y  back ,of your answer bookle t s ,  and 

i 

use t h i s  'as a p r a c t i c e  sh%et. I ' l l  show you a po r t i on  of t he  r egu la r  word 

l i s t  f i r s t .  (Show complete categories "Sports" and "Fruit" i n  same manner as 
i ,  

before.) Okay, now h e r e ' s  your f i r s t  new category member. (Show "Zime") 1 

W i l l  you p l ea se  tirite down t h e  l a b e l  of t h e  category t h i s  word should go i n .  

Next, w r i t e  down a l l  of t he  words t h a t  you can remember from t h a t  category, 

'in any order you l i k e .  I f  you can ' t  remember them a l l ,  j u s t  w r i t e ' a s  many 

a s  you can r e c a l l ,  and don' t worry about, t h e  o the r s .  ~emeiaber t o  include 

t h s  new category member j u s t  saw.' (Wait mtil they are finished.) #Are 
+ ;, 

t h e r e  any quest ions about what we've dose so f a r ?  Remember t h a t  each 

category contains  7 words, p lus  the  new category member, so  you should know 
-2 

whether o r  no t  you've go t ten  a l l  of them. 

Okay. Would you p l ea se  tu rn  your booklets  over. This time l e t ' s  t r y  t h e  

same exe rc i s e  wi th  another new category member only t h i s  t i m e  we won't w r i t e  

anything down. (Show " m g o " . )  Which category does t h i s  belong t o ?  . . . 
Okay, good. Now w i l l  you p l ea se  mentally reliearse a l l  t h e  words you can 

remember f rom t h i s  category. Do not  look a t  yp&r answer-booklets, This- - 

a -  

time i s  your second ti* through t h i s  cateogry, but  make su re  you a r e  a l s o  

rehears ing  t h i s  new word, and the  new category member you,saw asmoment ago. - 
(Give them a minute or so, ask someone t o  'say aloud a22 the words he/she 



Okay. . That 's  great--are you aware of whether you got  them a l l  o r  no t ?  Did 
b 

everyone inc lude  t h e ~ n e w  category members? When you see the words next week, - 0 

y o u ' l l  only have 3 seconds t o  do t h i s  r e h e a r s a l  process  i n  your ' eads,  $ 8 0  

,$ . -  
let 's  j u s t  go through one more t r i a l  t o  i a k e  .sure you a r e  a l l  ex  

 ere's\ t'he new category member. ' (Show "archery". ) Which category &es t h i s  

word belong to?  (Ask group.) Okay. Now please  t r y  t o  r e c a l l  a l l  of t h e  

words i n  t he  category, and include t h e  word "archery" a s  you go over them. 
3 c 

(Wait &out 20 seconds.) Has everyone r eca l l ed  a s  many a s  they can? Good. . 
- 

% 
/-' 

Now would you pftease t u rn  over your answer booklets  and wr i t e  them 'down. I f  
t - 

you r e c a l l  more while  you a r e  wr i t i ng ,  do not  include them. Ju t Gfrite t he  a_: 
I 

ones you could remember i n i t i a l l y . '  (Wait u n t i l  they  dre finished.) r 

That ' s  a l l  f o r  today, except f o r  a couple of th ings  I ' d  l i k e  you t o  take  
E 

of .  F i r s f l y ,  i n  t h i s  study we a rq  i n t e r e s t e d  i n  how wel l  t h i s  study 

b s t r a t e g y  helps  people 1earn .a  l i s t  of words. For t h i s  reason, we'd l i k e  - < 
you t o  j u s t  do your b e s t  next week using t h e  method you j u s t  l ea rned ,  even 

i f  you f e e l  another  mechod might be b e t t e r .  Secondly, we ask t h a t  you don ' t  

d i s cus s  what'you learned today wi th  your classmat.es, u n t i l  a f t e r  next week. 

The o t h e r  groups i n  t h e  experiment a r e  l ea rn ing  d i f f e r e n t  study s t r a t e g i e s ,  

and i f  you t a l k  t o  each o ther  about i t  we can ' t  be su re  our r e s u l t s  a r e  va l id  
- 

(accura te ) .  Thank you very much f o r  coming and w e ' l l  see  you here ,  same 

time, nex t  week. 



Training D 
i 

Cue Repetition - Item Cue 
I ' 

Next week y o u ' l l  be shown a l i s t  of words s imi l a r  t o  today 's ,  but  I ' d  l i k e  

you t o  fol low t h e  s t r a t e g y  I ' m  about t o  teach you when you see . the ' repea ted '  

words a t . t h e  end. I 'll demonstrate t h e  s t r a t egy  f o r  you f i r s t ,  then 1'11 

ask you t o  t r y  it yourselves  ou t  loud. After  t h a t ,  1'11 give you a couple 

of chances r o  p r a c t i c e  it mentally,  s i nce  t h a t ' s  how y o u ' l l  have t o  do i t  

next week. , It w i l l  seem l i k e  a simple task ,  bu t  s i nce  you may not  be used 

t o  doing i t ,  and you only have 3 seconds between words, i t ' s  important f o r  

you t o  l e a r n  i t  r e a l l y  we l l ,  so  you can do i t  f o r  each word. 

hint on bomd: 

Then say: 
&@ 

Boys 

Pe t e r  
Charles 
Mark 
Eddie 

. . . . . .  
G i r l s  

- .  

Mary 
Susan i, i 
Jane t  
Diane 

1%) 

Susan 
Jane t  

Okay.  e ere's your l i s t g f  words, but remember, you ' l l ,  s ee  them one a t  a 

time. When you ge t  'to t h e  repeated words a t  t he  end, say t h e  ' following: As -- 

each . repea ted  word i s  shown on t h e  screen,  repea t  it  t o  yourself  mentally a s  

many times as you can before  t h e  next  repeated word appears.  So, y o u ' l l  

see  t h e  r egu la r  list of words, and then I ' l l  say,  "Okay, here  a r e  the  



-. 
repeated words." When you see the f i r s t  repeated word (point t o  "Susan"), 

1 f say  t o  you r se l f ,  "Susan Susan Susan . . . a s  many t imes a s  you can before  

t h e  next  word is  shown. Then do t h e  same with t h e  next one: (point t o  

"Janet")"Jatiet Jane t  Janet  . . . " Are the re  any quest ions? Okay. Le t ' s  

t r y  i t  with a couple of t he  words you saw e a r l i e r .  Do whatever you normally 

do whi le  looking a t  t h e  regular  l i s t .  Then I ' l l  say,  "Okay, here  a r e  t he  

repeated words." A s  I show each one, repea t  i t  t o  yourself  a s  f a s t  a s  you 

can. Do i t  o u t  loud, t h i s  time. Ready? (&a, . f i r s t  repeated word, and lead . 
, . 

them i n  repeating it over and over. Do t h i s  again with the next  word.) 

Okay. Are t h e r e  any quest ions about what t o  do? Le t ' s  j u s t  t r y  i t  a  couple 

of t imes without saying it aloud. Do the  same th ing ,  but  do i t  i n  your 

heads, okay? H e r e  we go. (Show next  two words, 3 seconds apart.) 

Okay. That ' s  it. Remember t h i s  i s  - a l l  you should do when you see  t he  
, 

repeated words a t  t he  end. I n  t h i s  experiment 1 ' m  i n t e r e s t e d  i n  how we l l  

you can memorize t h e  words, so  p l ea se  fol low t h e  i n s t r u c t i o n s  I ' v e  given you, 

even i f  you t h i n k  another s t r a t e g y  would work b e t t e r .  One more thing:  I 

must ask you t o  p l ea se  not disc&s what you d$i today with people ou ts ide  
I 

t h i s  group, u n t i l  a f t e r  next week's sess ion .  The o ther  groups i n  the  

experiment a r e  l ea rn ing  d i f f e r e n t  study s t r a t e g i e s ,  and i f  you t a l k  t o  each 

o ther  about i t ,  I can ' t  be su re  t h e  r e s u l t s  w i l l  be v a l i d .  Thank you very 

much f o r  coming and 1'11 see  you a t  my o f f i c e ,  same t i m e  next week. 
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14. 
Training E 

Cue Repetition - Category CZce 

Next week y o u ' l l  be shown a list of words s i m i l a r  t o  today ' s ,  b u t  I ' d  l i k e  

you t o  fo l low t h e  s t r a t e g y  I ' m  about t o  t e a c h  you when you s e e  t h e  repeated 

ca tegory  l a b e l s  a t  t h e  end. 1'11 demonstrate t h e  s t r a t e g y  f o r  you f i r s t ,  

t h e n  1'11 a s k  you t o  t r y  i t  yourse lves ,  o u t  loud.. Af$er t h a t ,  1'11 g i v e  y o  
1. 

1 

a couple of chances t o  p r a c t i c e  i t  menta l ly ,  s i n c e  t h a t ' s  how y o u ' l l  have 

t o  do it n e x t  week. It w i l l  s e e m  l i k e  a 1 mple t a s k ,  b u t  s i n c e  you may n o t  

i t ,  and you o n l y  have 3 seconds between each word, i t 's  
3' , - - be used t o  doing 

I I 

important f o r  you 

Print on board :. 

Than say: 

t o  l e a r n  i t  r e a l l y  w e l l ,  s o  you can do i t  f o r  each word. 
A - 

Boys 

P e t e r  
Char les  
Mark 
Eddie 

. . . . . .  
G i r l s  Z .- 

Mary 
Susan 
J a n e t  . 

' Diane 

w 
G i r l s  
Boys 

Okay. Here 's  your l i s t  of words, b u t  remember, y o u ' l l  s e e  them one a t  a t ime. 

When you g e t  t o  where t h e  ca tegory  l a b e l s  a r e  repea ted ,  do t h e  fol lowing:  

As each repea ted  ca tegory  l a b e l  i s  shown on t h e  sc reen ,  r e p e a t  it t o  your- 

s e l f  mental ly  as many t imes as you can b e f o r e  t h e  n e x t  ca tegory  l a b e l  appears .  

So, y o u ' l l  see t h e  r e g u l a r  list o f  words, and then 1'11 say,  "okay, h e r e  a r e  
-4 



t h e  repea ted  c a t e g o r y  l a b e l s . " '  When you s e e  t h e  f i r s t  one (point t o  "Girls") 
I . . 

I' say  t o  y o u r s e l f ,  " G i r l s  G i r l s  G i r l s  . . . as many t i m e s  as you can beflfre 
$ 

4 

t h e  n e x t  l a b e l  is shown. Then, do t h e  same wi th  t h e  n e x t  one: (point t o  

11 "BoysU)"Boys Boys Boys . . . , Are t h e r e  any q u e s t i o n s ?  Okay, le t ' s  t r y  it  ' 

, w i t h  a couple  of t h e  words you saw e a r l i e r .  Do whatever you normally do 

w h i l e  look ing  a t  t h e  r e g u l a r  l i s t .  Then I ' l l  say ,  "Okay, h e r e  a r e  t h e  

repea ted  ca tegory  l a b e l s . "  A s  I show each one r e p e a t  i t  t o  yourse l f  as f a s t  

a s ,you  can. Do i t  o u t  loud t h i s  t ime. Ready? (Show f i ~ s t ~ r e p e a t e d  category 

Zabel, cmd Zead them i n  repeating it over and over. Do t h i s  again h t h  the 

next  category label . )  Okay. Are t h e r e  any q u e s t i o n s  abou t ,wha t  t o  do? 

L e t ' s  j u s t  t r y  i t  a couple  o f . t i m e s  wi thout  say ing  i t  aloud.  Do t h e  same 
- .  

a. 

t h i n g ,  but  do i t  i n  your heads,  okay? Here we go. ( 5 % ~  next  two category 

labels, 3 seconds apart. l 

Okay. T h a t ' s  it. Remember, t h i s  i s  - a l l  you should do when you s e e  t h e  

ca tegory  l a b e l s  it t h e  end. I n  t h i s  experiment I ' m  in te re - s ted  i n  how w e l l  
- 

t h i s  s t r a t e g y  works, n o t  i n  how w e l l  you can m e ~ o r i z e  t h e  words, so  p l e a ~ e  
* 

j u s t  do your b e s t  fo l lowing  t h e  i n s t r u c t i o n s  I ' v e  even i f  you 
E 

t h i n k  ano ther  s t r a t e g y  would work b e t t e r .  One I must ask  you 

t o  p l e a s e  n0.t d i s c u s s  what you d i d  today wi th  people  o u t s i d e  t h i s  group, 

I u n t i l  a f t e r  n e x t  week's  s e s s i o n .  The o t h e r  groups i n  t h e  experiment a r e  

l e a r n i n g  d i f f e r e n e  s t u d y  s t r a t e g i e s ,  and i f  you t a l k  f o  each o t h e r  about i t ,  

&can ' t  beasure  t h e  r e s u l t s  w i l l  b e  v a l i d .  Thank you very much f o r  coming 

'and I ' l l  s e e  you a t  my o f f i c e ,  same time nex t  week" 



Tra F 

C u e  Repetition - Nm Item Cue 
\ 

Next week you' 11 be s h m  a list of words s imi l a r  t o  'today's, bu t  I ' d  l i k e  

you t o  fol low t h e  s t r a t e g y  I ' m  about t o  teach you when you see  t h e  new words 

1 
a t  t h e  end of t h e  l is t .  I w i l l  demonstrate t h e  s t r a t egy  f o r  you f i r s t ,  then 

I w i l l  a sk  you t o  t r y  i t  yourselves,  aloud. After  t h a t ,  I ' l l  give you a 

couple of chances t o  p r a c t i c e  i t  mental ly ,  s i nce  t h a t ' s  how y o u ' l l  have t o  

do i t  next  week. It w i l l  seem l i k e  a s+imple task ,  but  s ince  you may not  be 
' 

used t o  doing i t ,  and you only have 3 seconds between each w o r d C 1 s  

important f o r  you t o  l e a r n  i t  r e a l l y  wel l  s o  you can do i t  f o r  each new word. 
L 1 

Print ;n"%ard: 
\- 

Boys 
r 

Pe te r  
Charles 
Mark 
Eddie 

G i r l s  

Mary 
Susan 
Jane t  
Diane . 

w 
Tommy 
Nick 

fien say: 4 
Okay. Here 's  your l i s t  of words-, but remember,you ' l l  see  them one a t  a 

time. When you ge t  t o  where t h e  new words a r e  showrqZat tpe end (poin t ) ,  

do'the following: As each new word is presented t o  Gou, ' repeat  t he  word t o  c * 
yourself  mental ly ,  a s  many times as you can before  t he  next.word i s  shown. 

SO, y o u ' l l  se6  t h e  regular  l i s t ,  and then I ' l l  say "Okay, here  a r e  the new 
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words." When you s e e  t h e  f i r s t  one (point  t o  "Tomy"), say t o  y o u r s e l f ,  
4 

I' I I Tommy Tommy Tommy-.., . . as many t imes as you can.  Then, when t h e  nex t  

word. comes up (po in t  t o  "Nick"), do t h e  same w i t h  i t :  "Nick Nick Nick . . .'" 
, '. 

Are t h e r e  any q u e s t i o n s ?  Okay. L e t ' s  t r y  it  w i t h  a couple  of t h e  words you 
C 

s a w  e a r l i e r .  ,Do whatever you normally do whi le  look ing  a t  t h e  r e g u l a r  l ist.  

Then 1'11 say ,  "Okay, h e r e  a r e  t h e  new words belonging t o  t h e  c a t e g o r i e s . "  

A s  I show i t ,  r e p e a t  i t  t o  a s  f a s t  a s  you can.  Do st aloud t h i s  

f ime. Ready? (Show . t h e  first *new word, l e a d  them i n  r e p e a t i n g  t h e  word. 

Do t h i s  a g a i n  w i t h  t h e  n e x t  word.!. Okay. Are t h e r e  any quest ' ions about 

r 
what t o  d d  L e t ' s  j u s t  t r y  i t  a couple of t i m e s , w i t h o u t  s a y i n g  i t  aloud. 2 , 

Do t h e  same t h i n g ,  bu t  do i t  i n  your heads,  okay? H r e  we go. (Show n e x t  ' f  ,. 

twd words, spaced 3 seconds apart. ) Okay. . That ' s i b k e r n e m b e r  , t h i s  ii 

a l l  you should do when you s e e  t h e  new. words a t  t h e  end. I n  t h i s  experiment - 
I ' m  i n t e r i s t e d  i n  how w e l l  t h i s  s t r a t e g y  words, not  i n  how i e G  you can 

memorize t h e  words, s o  p l e a s e  j u s t  do your b e s t  fo l lowing  t h e  i n s t r u c t i o n s  

I ' v e  given you, even i f  you t h i n k  another  s t r a t e g y  would work b e t t e r .  One 

more th ing : '  I must a s k  you t o  p l e a s e  no t  d+scuss wha t  yfU d i d  today w i t h  

people  o u t s i d e  t h i s  group, u n t i l  a f t e r  nex t  week's s e s s i o n .  The o t h e r  groups 

i n  t h e  experiment a r e  l e a r n i n g  d i f f e f e n t  s tudy  s t r a t e g i e s ,  and i f  you t a l k  

t o  each o t h e r  about  it I c a n ' t  be  s u r e  t h e  r e s u l t s  w i l l  be v a l i d .  Thank you 
I 

--- . ~ e ' r y  much f o r  coming and w e ' l l  s e e  you a t  my o f f i c e ,  same t i m e  n e x t  week. . __--- 
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Day'rno - I@roduction A 

W i l l  you p l e a s e  p r i n t  your names a t  t h e  t o p  of your answer bookle t s .  ~ o d a y ' s  . 
% 

t a s k  w i l l  be  much l i k e  l a s t  week's ,  except t h a t  y o u ' l l  b e  asked t o  answer a 

couple  of ex- ques t ions  a t  t h e  end. J u s t  t o  r'eview f o r  a moment, remember 

i . 
t h a t  t h e r e  a r e  seven c a t e g o r i e s ,  w i t h  seven"words i n  each,  and t h a t  y o u ' l l  

have t h r e e  seconds between.. . . 
Sazj one of the following: - 

C 

t h e  words a. control ' - 

t h e  repea ted  words', t o  i d e n t i f y  t h e  a p p r o p r i a t e  b. i tem cue - 

category and mental ly  review a l l  ' t h e  words i n  t h a t  

ca tegory,  each t ime you s e e  a '>repeated word. Remember 

t o  inc lude  t h e  repea ted  word you a r e  l o o k i n g s a t ,  when 

you do t h e  review. 

c .  category cue - repeated ca tegory  l a b e l s ,  t o  mental ly  review a l l  t h e  

words i n , f h e  ca tegory ,  each t ime you s e e  

repea ted .  Remember t o  i n c l u d e  t h e  

do t h e  review. a r e  looking a t ,  when'9ou 

t h e  new ca tegory  members - d: n m  item cue - a t  t h e  end, t o  i d e n t i f y  t h e  

a p p r o p r i a t e  ca tegory  and menta l ly  review a l l  t h e  

words i n  t h a t  category: Remember, when you s e e  t h e  

second new member f o r  a ca tegory ,  review a l l  - 9 words: . 

those  i n - t h e  o r i g i n a l  l i s t ,  t h e  f i r s t  - new member you . 

saw, and t h e  new member you a r e  looking a t .  
* 

Again, ' p lease  f o l l o w  t h e s e  ins t ruc ' t ions ,as  c l o s e l y  a s  you can--they a r e  t h e  
e - i 

most important  p a r t  of t h e  experi-ment. Any q u e s t i o n s ?  Okay, he re  is  t h e ' l i s t .  
- -- 

~ o l l d  instructions for "Basic Task" 

$9-word control: 9 words i n  each 
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Day nJo - Introducgon B 

W i l l  you p l ea se  p r i n t  your names a t  t he  top of yqpr answer booklets .  Today's \ 
t a s k  w i l l  be much l i k e  l a s t  week's except t h a t  you ' l l  be asked t o  answer a 

couple of e x t d  ques t ions  a t  t h e  end. J u s t  t o  review f o r  a moment, remember 

t h a t  t h e r e  a r e  seven ca t ego r i e s ,  with seven words i n  each, i n  t h e  regular  %. 

l i s t .   hen y o u ' l l  be shown. . . . 
Say - one of the f o l l d n g :  

a. i t e m  cue - two words from each category again.  
> . " 

b. categozy rme - each of t h e  category l a b e l s  again.  

c. neu {tern mre - two new words t h a t  l o g i c a l l y  belong t o  each category. 

When you see  each of t he se  (new) repeated words, you are, t o  repea t  it t o  

yourself  mentall; as many times a s  you can before t h e  next one is  shown. 

Again, p i ea se  fol low these  i n s t r u c t i o n s  a s  clos.ely a s  you can--they a r e  the  

most important par teof  the  experiment. Any quest ions? Okay, h e r e ' s  t h e  l i s t .  

Po Z Z m  instructiqns for "Basic Task - 



Day 7Qo - Introduction C 

W i l l  you p l ea se  p r i n t  your names a t  t h e  top of your answe 

t a s k  w i l l  be somewhat d i f f e r e n t  from l a s t  week's,  s o  p l ea  

t o  t h e  d i r e c t i o n s  I ' m  about t o  give you. The l i s t  you w i l l  

of d i f f e r e n t  words, but they a r e  i n  the  same format a s  l a s t ,  t i m e .  This means 

t h e r e  a r e  seven ca t ego r i e s  wi th  seven words i n  each, and .aga in  y o u ' l l  see  one 

I word every t h r e e  seconds. This t i m e  though, a f t e r  you've seen t h e  whole 

l i s t ,  y o u ' l l  b e  sIiown some "extra" words. Each "extra" word may o r  may not  \ 

" have been a >  word you saw in'athe o r i g i n a l  . l i s t .  Your t a s k  i s  t o  t r y  t o  

> 
memorize t h e  o r i g i n a l  l i s t  as wel l  a s  you can, because when you see  each 

11 ext ra"  word a t  t he  end, I want you , to  decide whether o r  not  i t  was s h o h  

before .  Here's what you do: Each time you see  an "extra" word appear, . . . 
Say - one of the foZZ&ng: 

a. item cue ) , r  -3%-- 

) - Put a check mark a t  t h e  bottom of your answer book- 
category cue I 

l e t  i f  you have - not  seen t h e  word i n  t h e  o r i g i n a l  

l ist .  - 

bi new i t e m  cue - Put a check mark a t  t h e  bottom of your answer book- 

le t  i f  you .- saw t h e  word i n  t h e  o r i g i n a l  
I - 

A s  soon a s  you've decided whether o r  not you saw t h e  word before ,  

counting backwards f r ~  10 u n t i l  t he  next "extra" word appears.  You probably 
I .  

T+ 
won't have tiqe to,count  $1 the  way from 10  t o  one, but j u s t  go a s  f a r  a s  

- r L,' 

you can before  t h e  next word appears.  Does everyone understand what t o  do? 

P lease  iol low these  i n s t r u c t i o n s  a s  c lose ly  a s  you can. That means, even i f  
- - 

you might normally have done something e l s e ,  l i k e  r epea t ing  t h e  "extra1' words 
- 

t o  you r se l f ,  it is important t h a t  you do only what I ' v e  i n s t r u c t e d  you t o  do. 

These i n s t r u c t i o n s  a r e  t h e  most important p a r t  of t h e  experiment. Okay., j u s t  



98 
a -0 

t o  re-cap b r i e f l y :  When you s e e  t h e  o r i g i n a l . l i s r ,  do whatever you c n ro' + 
f r y  t o  memorize a l l  t h e  words. Then, when you s e e - e a c h  "extra"  b r d  a t  t h e  

end, . ; . 
S q  - one of the foZZowing: 

a. item mce I 
) - Put  a check mark a t  t h e  bottom of your bookle t  i f  

category cue ) - 

you've n o t  seen  t h e  wokd before .  - 
b. new item cue - Put a check mark a t  t h e  bottom of your -bookie t  i f  

I 

you've seen  t h e  work 'before  

Then st&t count ing  backwards from 10 ,  unti-\word appears .  Do t h i s  

1 
f o r  a l l  the--""kxtral' words. Afterwards y o u ' l l  b e  asked t o  r e c a l l  -- a l l  t h e  

I 

words you can remember. Okay, i s ' e v e r y o n e  ready? Here"s t h e  l is t .  
\ 

J 

FoZlm <nstructions for "Basic Task" 



APPENDIX - C 

ANSWER BOOKLETS 

. This  appendix c o n t a i n s  a  sample of each t y p e  of answer bookle t  used in 

b o t h  experiments.  The b o o k l e t s  t h a t  w e r e  k e d  f o r *  d i f f e F & t  groups on a 

A .  -T 

' / " -  
given day, w i t h i n  each exper imerk v a r i e d  only s l i g h t l y  . These v a r i a t i o n s  

* occurred on t h e  t h i r d  page of t h e  bookle t s .  They a r e  s l i g h t  changes i n  

= wording which a p p l i e d  t o  d i f f e r e n t  cue cond i t ions  and t y p e s  of i n s t r u c t i o n s .  
6 

The t h i r d  page of t h e  bookle t s  used f o r  Experiment I d J f f e r e d  cons iderab ly  

- from thosep- t h e  b o o k l e t s  used f o r  Experiment TI. These d i f f e r e n c e s  a r e  

desc r ibed  in Chapter 111. Table  C i d e n t i f i e s  t h e  d i f f e r e n t  b o o k l e t s  and t h e  
t .  

6 exper imental  s e s i i o n s  and groups f o r  which they were used.  



a '  

,- 

g Table C 

Identification of Answer Booklets for-Experiments I and 11, by 
'i 

Experimental Session and Experimental Group " I . 
, I 

imswer , Session 
P 

Booklet Used Experimental Group 

' 3 \ 4 

IA Day One 
I 

All Groups 

. /  
Day Two Control , . 

Day Two Item Cue 

Category Cue I 

New Item Cue 

EXPERIMENT I1 

- . - "  
IIA 

-- - .  , 

Control 

Item Cue Groups 

Day One 
--J 

Day TwQ-' 

,, IIB Day' One 

IIC Day 'One 

IID Day One 

Category Cue Groups 

New 1t%m Cue Groups 

Item Cue 
- Complete Set Repetition 
- Cue Repetition 

IIE Day Two 

- .  
IIF Day Two Category Cue 

- Complete Set Repetition 
- Cue Repetition 

1 

New Item Cue 
- Complete-Set Repetition 
- Cue kepetition 

- 
Day Two IIG 

All Cue Conditions 
- Recognition 

Day Two 



NAME : 

Part I. 

Sample : 

Set A: 
a 

Set B: 

Set C: 

P a r t  11. 

Sample : 

Set D: 

Set E: 

Set F: i. 

., 

-/' 

i J 
(Please do not turn page until told to do so.) 

-d 

3 
Page 1 



Please wri te  a l l  the words you can remember from the l i s t - ,  i n  any order you 

wish. Include ,category labels .  

e 

(Please do not turn page u n t i l  told to do s o . )  

0 

Page 2 



Please  wr i t e  a b r i e f  desc r ip t ion  of what you d id  mentally a s  yo; lo&& at 

t h e  words on t h e  l i s t ,  i n  o rde r  t o  memorize them. 



Part I. 

, Sample: 

S e t  A: 
P 

< r 

s e t  B:' . 

S e t  C: 

- - - 
P a r t  11. 

Sample : 

S e t  D: 

S e t  E:  r? 

S e t  F: 
, - 

u n t i l  t o l d  

1 

. ( P l e a s e  d o  n o t  t r pbe A to d o  so . )  

P a g e  



Please write a l l  the words you can remember from the l i s t ,  in  any order you 7 .  

wish. Include category labels .  i!:. 

'. - 
(Please do not turn page u n t i l  told to  do so . )  

Page 2 



1. W e  t r a i n e d  you t o  u s e  a s p e c i f i c  s t r a t egy  t o  l e a m  t h e  l ist of words. 
G 

Please  t e l l ,  in your own words, what thao s t r a t egy .  

f' 

i 
1 

/- 

2. How much d i d  you a c t i v e l y  u se  t h a t  s t r a t egy  t o  l e a r n  the'wards? P lease  

check, 7 ) 

Not a t  a l l  a l i t t l e  b i t  about ha l f  mostly used t r a ined  
t h e  t i m e  . s t r a t e g y  only 

3. How much d i d  you use  your own s t r a t egy ,  which you descr ibed f o r  us on 

~ u e s d a ~ ?  (P lease  check, ) 

Not a t  a l l  a l i t t l e  b i t  about ha l f  mostly used my own 
t h e  time s t r a t e g y  'only 

9 
@Y 

4 .  Do you t h i n k  t h e  i n s t r u c t i o n s  helped you t o  remember more words than 

you would have without i n s t i u c t i o n s ?  (Please check, ) 

Not a t  a l l  s l i g h t l y  somewhat qu i t e  a  b i t  g r e a t l y  helped 

Page 3 



NAME: 

P a r t  I. 
- r L 

Sample : 

Set A: 

S e t  B:  

S e t  C: 

P a r t  11. 
, -; - 

Sample : 

S e t  D: 
"C 

S e t  E: 

S e t  F: 

( P l e a s e  do.-not  t u r n  p a g e  until t o l d  to  do  so . )  

P a g e  1 
* 



P l e d s e  write a l l  t h e  words you can remember from t h e  l i s t ,  i n  any o r d e r  you ' 

wish. I n c l u d e  ca tegory  l a b e l s .  

( P l e a s e  do n o t  t u r n  p e u n t i l  t o l d  t o  do so.)  ir" 
8, 

Page 2 



P l e a s e  write a b r i e f  d e s c r i p t i o &  of what you d id  m e n t a l l y  as you looked a t  

the words on t h e  l is t ,  i n  o-rder t o  memorize them. 



NAME : 

Sample : 
@ 

S e t  A: 

S e t  C: \ P 

< , '\ 

Part  11. 

S e t  D: 
P 

S e t  E: 4 

S e t  F: - 

\ 

(P lease  do not turn page u n t i l  t o l d  t o   do*^) 
t 
Page 1 



P l e a s e  mite a l l  t h e  words jrqu can remember 
f l  

wish? I n c l u d e  cat <gory l a b e l s .  

from the l is t ,  i n  any o r a e r  you 

( ~ l e a s e  do n o t  t u r n  page u n t i l  t o l d  to do so . )  



1. P l e a s e  w r i t e  a b r i e f  descr ipt ion  o f  what you d i d  mental ly  as you looked 
4 

a t  t h e  words on t h e  l ist ,  up u n t i l  t h e  po int  -when Dawn s a i d ,  "O.K., here C 
are t h e  repeated words." 

, 2 .  m a t  d id  you do meptal ly  when you saw each ;epeated word? 

Page,  3 



NAME : 
Q3 

I t 

Sample : 
B 

Set A: 

S e t  B: 

S e t  C: 
- .  

4 

9 

B 

- I -. 
P a r t  11. 

Sample : 

Set D: . . 
1 .  

' S e t  E: . 
S e t  F: S 

( P l e a s e  do n o t  turn page until t o l d  t o  do so . )  

Page 1 



P l e a s e . w r i t e  a l l  t h e  w o r d s  you can remember from t h e  list, in any order  you 

( P l e a s e  do n o t  t u r n  page inti1 t o l d  t o  do so . )  

0 
- Page 2 



Please  w r i t e  a b r i e f  descr ip t ion  of what you did  mentally a s  

a t  t h e  words on t h e  l ist ,  up u n t i l  t he  poin t  when dawn s a i d ,  

a r e  t h e  repeated category labe ls . "  

What did you do mental ly  when you saw each repeated 

'. 

you looked ,,' 

II O.K., h e re  

category l abe l ?  

Page 3 



NAME : 

P a r t  I. 

Sample : 

S e t  A: 

S e t  B: 

S e t  C: 

P a r t  11. 

1 Sample: 
i, 

S e t  D: 

S e t  E :  

Set F: 

(Pleas-e do not t u r n  page until t o l d  t o  do so.) 



--f 

P l e a s e  w r i t e  a l l  t h e  words you can remember f r o &  t h e  l ist ,  i n  any o r d e r  you 

'wish. I n c l u d e  ca tegory  l a b e l s .  

(P lease  do no t  t 'urn page u n t i l  t o l d  t o  do so.)  

. 
Page 2 



- - 

1. Please wri te  a brief description of what you did mentally a s  you looked 

a t  the words on the  l i s t ,  up t o  the point when Dawn sa id ,  "O.K: ,  here 

are the new categdry members." 

2 .  What did you do mentally when you saw each new c,ategory member (a f t er  

the orig inal  l i s t  was shown) ? 

Page 3 



. -  P a r t  1.Q 

S e t  A: 

S e t  B: 

S e t  C: 

P a r t  11. 

Sample : 

Set D: i q  
Set E: a' 

(please do not  t u rn  page u n t i l  . t o l d  t o  do so.) 

Page 1 



Please  mite a l l  t h e  Yords bou can remember-from t h e  l ist ,  i n  any order  you 

wish. Inc lude  category l a b e l s .  

(P lease  do no t  t u rn  page u n t i l  to ld  t o  do so.) 

Page 2 

4 



121 
- 

We t r a i n e d  you t o  u s e  a s p e c i f i c  s t r a t e g y  f o r  u s i n g  t h e  repea ted  words 
from t h e  l i s t .  P l e a s e  t e l l ,  i n  your own words, what t h a t  s t r a t e g y  was. 

How much d i d  you a c t i v e l y  use  t h e  s t r a t e g y  we t r a i n e d  you t o  u s e ?  
(Pease check 4 ) J 
Not a t  a l l  a l i t t l e  b i t  about h a l f  most ly  used t r a i n e d  

t h e  t i m e  s t r a t e g y  only  

L 

How much d i d  you use  your own s t ra tegy : -  which you d e s c r i b e d  f o r  us  l a s t  
week, w h i l e  viewing t h e  r e p e a t  words? ( P l e a s e  check ) 

Not a t  a l l  a l i t t l e  b i t  about h a l f  mostly used my own 
t h e  t ime , s t r a t e g y  only 

Do you t h i n k  t h e  i n s t r u c t i o n s  helped you t o  remember more words than  you 
would have wi thou t  i L s t r u c t i o n s ?  ( P l e a s e  check J ) 

Not a t  a l l  s l i g h t l y  somewhat q u i t e  a b i t  

When you s t u d i e d  t h e  l i s t  today,  up t o  t h e  p o i n t  
were shown, d i d  you: (P lease  check J ) 

Use e x a c t l y - t h e  same s t r a t e g y  t o  l e a r n  t h e  words 

g r e a t l y  helped 

when t h e  repea ted  

a s  l a s t  week? 

words 

I f  - NO, ( P l e a s g  check,  , t h o s e  t h a t  apply) : 

a)  Did you change your s tudy s t r a t e g y  due t o  t h e  t r a i n i n g  you had? 

somewhat a  l o t  completely . 
b) Change your  s t u d y  s t r a t e g y  f o r  o t h e r  reasons?  

somewhat a  l o t  completely 

I f  you checked b (above) , p l e a s e  g i v e  reasons .  

Page 3 



NAME : 

- 
- 3  -.- r 

9 Q. 

F 

p a r t  I .  

Sample: 

S e t  A: 

S e t  B :  

S e t  C: 

P a r t  11. 
U 

Sample : 

' S e t  D: 

S e t  E :  

S e t  F: 

( P l e a s e  do n o t  t u r n  page u n t i l  t o l d  to  d o  so.) 

P a g e  1 



4 

Please  w r i t e  all t h e  words you can remember from t h e  l ist ,  i n  any order  you 

wish. Include category l abe l s .  

(P lease  do not  t u r n  page u n t i l  to ld  t o  do so.) 

Page 2 



124 ' 
W e  t r a i n e d  you t o  u s e  a s p e c i f i c  s t r a t e g y  f o r  us ing  t h e  repea ted  ca tegory  
l a b e l s .  P l e a s e  t e l l ,  in your own words, what t h a t  s t r a t e g y  was. 

How much d i d  you a c t i v e l y  u s e  t h e - s t r a t e g y  we t r a i n e d  you t o  u s e ?  
(Please ,  check 4 ) 
Not a t  a l l  a l i t t l e  b i t  about h a l f  mostly used t r a i n e d  

t h e  t ime s t r a t e g y  only  

\ 

How much d i d  you u s e  your own s t r a t e g y ,  which you desc r ibed  f o r  u s  l a s t  
week, whi le  v i e w T ~ g  t h e  repe&.ed categotry l a b e l s ?  ( P l e a s e  cheek ) 

N o t a t a l l  a l i t t l e b i t  d b o u t h a l e  mostly u s e d m y o w n  ' 

t h e  t ime s t r a t e g y  on ly  

Do you t h i n k  t h e  i n s t r u c t i o n s  helped you t o  remember more words than 
would have wi thout  i n s t r u c t i o n s ?  ( P l e a s e  check ) 

Not a t  a l l  s l i g h t l y  somewhat q u i t e  a  b i t  g r e a t l y  helped 

When you s t u d i e d  t h e  l i s t  today,  up t o ,  t h e  p o i n t  when t h e  repea ted  
category l a b e l s  were shown, d i d  you: (P lease  check ) 

U s e  d c t l y  t h e  same s t r a t e g y  t o  l e a 4 t h e  words a s  l a s t  week? 

you 

YES 0" - NO - 
C - 

I f  NO, ( p l e a s e  check, , t h o s e  t h a t  a$ply): 

a )  Did you change your s tudy  s t r a t e g y  due t o  t h e  t r a i n i n g  you had? 

somewhat a  l o t  completely 

b) Change your s tudy  s t r a t e g y  f o r  o t h e r  reasons?  

somewhat a l o t  completely 

If you checked b  (above),  p l e a s e  g i v e  reasons .  

- 
Page 3 



/- NAME : 

Part I. 

Sample : - 

S e t  A: 
t. 

S e t  B: 

S e t  C: 

-- 
P a r t  -11, I 

J \ 

Sample: 

i 
Se$ D: - 

1 

S e t  E: 

S e t  F: 

e l e a s e  do n o t  turn page u n t i l  t o l d  t o  do so . )  
I _ - _  

Page 1 
- 



Pleasp write  a l l  the  words you can remember from the  l i s t ,  i n  any order you 

wish. : Include cat-egory labels .  

CPlease,.$o not turn page u n t i l  t o ld  t o  do s o . )  

F-/ 
Page 2 



-L 

, '1. W e  t r a ined  you t o  use  a s p e c i f i c  s t r a t e g y  fo r  using t h e  new category 
members. P l ea se  te l l ,  i n  your o m  words, what t h e - s t r a t e g y  was. 

i 
- 

. 2 .  How much d i d  you a c t i v e l y  use  t h e  s t r a t e g y  we t r a ined  you t o  use? 
(P lease  check ) 

Not a t  a l l  a  l i t t l e  b i t  about ha l f  mostly used t r a ined  
t h e  t h e  s t r a t e g y  only 

- 

3.  Haw much d i d  you use  your own s t r a t e g y ,  which you descr ibed f o r  u s  l a s t  ' 
week, while viewing t h e  new category members a t  t h e  end? (p lease  check 1) 
N o t a t a l l  a ' l i t t l e b i t  a b o u t h a l f  mostly usedmyown 

t h e  t ime s t r a t e g y  only ' 

4.  Do you th ink  t h e  i n s t r u c t i o n s  helped you t o  remember more words than you 
would have without i n s t r u c t i o n s ?  (P lease  check ) 

Not a t  a l l  s l e i g h t l y  somewhat q u i t e  a  b i t  g r e a t l y  helped 
e 

5 .  When you s tud i ed  t h e  l ist  today, up t o  t h e  po in t  when t h e  new category 
members w e r e  shown, did you: (P lease  check ) 

U s e  exac t ly  t h e  same s t r a t e g y  t o ' l e a r n  t h e  words a s  l a s t w e e k ?  

Y E S  ' - NO -, 
If - NO, (p lease  check, I , ,  t hose  t h a t  apply) : . 

a )  Did you change your s tudy s t r a t e g y  due t o  t h e  t r a i n i n g  you had; 4 
somewhat a  l o t  completely 

6 )  Change your study s t r a t e g y  f o r  o the r  reasons? 

somewhat a  l o t  completely 
\ 

I f  you checked b (above), p l ea se  g h e  reasons !a 
- 

C 

Page 3 , 



I1 H 

NAME : 

P a r t  I. 
it 

Sample : 

S e t  A: 

-set B: 

S e t  C: 

P a r t  FI. 

Sample: 

S e t  E: 

S e t  P: 

. ' (Please do not t u rn  page u n t i l  t o l d  t o  do so.) 

Page 1 



i 

P l e a s e  w r i t e  a l l  t h e  wards you can remember from t h e  l is t ,  i n  any order you 

wish. Include category l abe l s .  

(Please do not t u rn  page u n t i l  t o l d  t o  do so . )  

Page 2 



P l e a s e  t e l l ,  i n  your own words, what you were i n s t r u c t e d  t o  do mentally 
when you s a w a t h e  "extra1' words; fol lowing t h e  o r i g i n a l  l i s t .  

While viewing t h e  e x t r a  words, how much of t h e  t i m e  d id  you a c t u a l l y  
t h i s ?  (P l ea se  check 4 ) 
no t  a t  a l l  ; a l i t t l e  b i t  about ha l f  most of a l l  t h e  t ime 

a -  t h e  time t h e  t i m e  

Did you do anything e l s e  (mentally) bes ides  what you *re in s t ruc t ed  
do? Y e s  No - (P lease  check ) \ 
I f  Iryes", p l ea se  t e l l  what you d id  mentally: ) 

How do you th ink  t h e  i n s t r u c t i o n s  a f fec ted  your a b i l i t y  t o  r e c a l l  t h e  
words on t h e  l i s t ,  compared t o  t h e  i n s t r u c t i o n s  you were given l a s t  week? 
(P lease  check ) 

made it made it some- no d i f f e r ence  helped help&d 
much harder  what harder  . somewhat a l o t  P 
When you s tud i ed  t h e  o r i g i n a l  l i s t ,  up t o  t h e  po in t  when t h e  "extra" 
WORDS w e r e  shown, d i d  you: (Please check 4 ) 
Use t h e  same s t r a t e g y  f o r  memorizing a s  you used l a s t  week? Yes No - - 
I f  - NO (P lease '  check, , those  t h a t  apply) : 
a )  Did you change your s tudy s t r a t egy  due t o  t h e  i n s t r u c t i o n s  you were 

given t h i s  week? 
somewhat a  l o t  completely 

b) Change your  s tudy s t r a t e g y  'for o ther  reasons? 

somewhat a l o t  completely 

I f  you checked (b) above, p l ea se  give reasons.  
I 
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