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SUMMARY 

Ten experiments were designed to explore the levels of processing framework 
for human memory research proposed by Craik and Lockhart (1972). The basic 
notions are that the episodic memory trace may be thought of as a rather auto-
matic by-product of operations carried out by the cognitive system and that the 
durability of the trace is a positive function of "depth" of processing, where depth 
refers to greater degrees of semantic involvement. Subjects were induced to 
process words to different depths by answering various questions about the words. 
For example, shallow encodings were achieved by asking questions about type-
script; intermediate levels of encoding were accomplished by asking questions 
about rhymes; deep levels were induced by asking whether the word would fit into a 
given category or sentence frame. After the encoding phase was completed, 
subjects were unexpectedly given a recall or recognition test for the words. In 
general, deeper encodings took longer to accomplish and were associated with 
higher levels of performance on the subsequent memory test. Also, questions leading 
to positive responses were associated with higher retention levels than questions 
leading to negative responses, at least at deeper levels of encoding. 

Further experiments examined this pattern of effects in greater analytic detail. It 
was established that the original results did not simply reflect differential encoding 
times; an experiment was designed in which a complex but shallow task took longer 
to carry out but yielded lower levels of recognition than an easy, deeper task. 
Other studies explored reasons for the superior retention of words associated with 
positive responses on the initial task. Negative responses were remembered as well 
as positive responses when the questions led to an equally elaborate encoding in the 
two cases. The idea that elaboration or "spread" of encoding provides a better 
description of the results was given a further boost by the finding of the typical 
pattern of results under intentional learning conditions, and where each word was 
exposed for 6 sec in the initial phase. While spread and elaboration may indeed 
be better descriptive terms for the present findings, retention depends critically on 
the qualitative nature of the encoding operations performed; a minimal semantic 
analysis is more beneficial than an extensive structural analysis. 

Finally, Schulman's (1974) principle of congruity appears necessary for a 
complete description of the effects obtained. Memory performance is enhanced 
to the extent that the context, or encoding question, forms an integrated unit with 
the word presented. A congruous encoding yields superior memory performance 
because a more elaborate trace is laid down and because in such cases the struc-
ture of semantic memory can be utilized more effectively to facilitate retrieval. 
The article concludes with a discussion of the broader implications of these data 
and ideas for the study of human learning and memory. 
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While information-processing models of 
human memory have been concerned largely 
with structural aspects of the system, there 
is a growing tendency for theorists to focus, 
rather, on the processes involved in learning 
and remembering. Thus the theorist's task, 
u n t i l  re c e n t ly ,  h a s  b een  to  pro v id e  an 
adequate description of the characteristics 
and interrelations of the successive stages 
through which information flows. An al-
ternative approach is to study more directly 
those processes involved in remembering— 
processes such as attention, encoding, re-
hearsal, and retrieval—and to formulate a 
description of the memory system in terms 
of these constituent operations. This alter-
native viewpoint  has been advocated by 
Cermak (1972), Craik and Lockhart (1972), 
Hyde and  Jenkins  ( I960 ,  1973) .  Kole rs 
(1973a), Neisser (1967), and Paivio (1971), 
a m o n g  o t h e r s ,  a n d  i t  r e p r e s e n t s  a 
sufficient ly  different set  of fundamental 
assumptions to justify its description as a 
new paradigm, or at least a miniparadigm, in 
memory  re sea rch .  How should  we con-
ceptualize learning and retrieval operations 
in these terms? What changes in the system 
u n d e r l i e  r e m e m b e r i n g ?  I s  t h e  " m e m - 
ory trace" best regarded as some copy of the 
item in a memory store (Waugh & Norman, 
1965), as a bundle of features (Bower, 
1967), as the record resulting from the 
perceptual and cognitive analyses carried 
out on the stimulus (Craik & Lockhart, 
1972), or do we remember in terms of the 
encoding operations themselves (Neisser, 
1967; Kolers, 1973a)? Although we are still 
some way from answering these crucial 
questions satisfactorily, several recent 
studies have provided important clues. 

The incidental learning situation, in which 
subjects perform   different  orienting   tasks, 
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provides an experimental  set t ing for the  
study of mental operations and their effects  
on learning. It  has been shown that when  
subjects perform orienting tasks requiring  
analysis of the meaning of words in a list,  
subsequent  recall  i s  as extens ive and as  
h ighly  s t ruc tu red as the  recall  observed  
under intentional conditions in the absence  
of any specific orienting task; further re- 
s e a r c h  h a s  i n d i c a t e d  t h a t  a  " p r o c e s s "  
explanat ion is  most  compat ible  with the  
r e su l t s  ( H y d e ,  1 9 7 3 ;  Hy d e  &  Je nk i n s ,  
1 9 6 9 ,  1 9 7 3 ;  W a l s h  &  J e n k i n s ,  1 9 7 3 ) .  
Schu lman (1971) has al so shown tha t  a  
s e man t ic  o ri en t ing  t ask  i s  fo l lowe d  by  
higher retent ion o f words than a "st ruc- 
tural" task in which the nonsemantic aspects  
of the words are attended to. Similar find- 
ings have been reported for the retention of  
sentences (Bobrow & Bower, 1969; Rosen- 
berg & Schiller,  1971; Treisman & Tux- 
wo r t h ,  1 974 )  a n d  i n  me mo ry  fo r  fa c e s  
( B o w e r  &  K a r l i n ,  1 9 7 4 ) .  In  a l l  t h e s e  
experiments,  an  orienting  task  requiring 
se mant ic  o r  a f fec t ive  judgmen t s  l ed  t o  
b e t t e r  memo ry  p e rfo rma n c e  t h a n  t a sks  
involving structural or syntactic judgments. 
Ho we v e r ,  t he  i nv olveme nt  of  se ma n t i c  
analyses is not the whole story: Schulman  
(1974) has shown that congruous queries  
a b o u t  w o r d s  ( e . g . ,  " I s  a  S O P R A N O  a 
s in g e r?" ' )  y i e l d  b e t t e r  me mo ry  fo r  t he  
words than incongruous queries (e.g., "Is 
MUSTARD concave?"). Instruction to form  
images from the words also leads to excel- 
lent retention (e.g., Paivio, 1971; Sheehan,  
1971). 

The results of these studies have impor- 
tant  theoretical  impl ications.  Fi rst ,  they 
demonstrate a continuity between incidental  
and intentional learning—the operations  
carried out on the material, not the intention  
to learn, as such, determine retention. The  
results thus corroborate Postman's (1964)  
position on the essential similarity of inci- 
dental and intentional learning, although the  
recent work is more usually described in  
terms of similar processes rather than sim- 
i l a r  responses (Hyde & Jenkins,  1973).   
Second, it seems clear that attention to the  
word's meaning is a necessary prerequisite  
of good   retention.     Third,   since retrieval 
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conditions   are   typically   held   constant   in 
the experiments described above,  the di f- 
ferences in retention reflect the effects of  
different encoding operations, although the  
picture is complicated by the finding that  
d ifferent encoding operations are optimal  
fo r  d i f f e re n t  r e t r i e v a l  c on d i t i on s  ( e .g . ,  
E a g l e  &  L e i t e r ,  1 9 6 4 ;  J a c o b y ,  1 9 7 3 ) .  
Fourth ,  l a rge  di fferences  in  reca l l  under  
d i f feren t  encod ing  opera t ions have  been  
observed under conditions where the sub- 
jects ' task does not  entai l organization or 
e s ta b l i shment  o f  in t e r i t e m a ssoc i a t ions ;  
thus  the  resul t s  seem to  t ake us  beyond  
associative and organizat ion processes as  
imp o r t an t  d e t e rmi nan t s  o f  l ea rn i ng  an d  
re tent ion . It  may be,  o f course ,  tha t  the  
orienting tasks actually do lead to organiz- 
at ion as suggested by the results of Hyde  
and Jenkins (1973).  Yet,  i t  now becomes  
possible  to  enter ta in  the hypothesi s that  
optimal processing of individual words, qua 
individual  words, is sufficient to support  
good recall.  Finally, the experiments may  
yield some insights into the nature of learn- 
ing operations themselves. Classical verbal  
l ea rn ing  theory  has  not  been much con- 
cerned with processes and changes within  
the system but has concentrated largely on 
manipulations of the material or the experi- 
mental  si tuation and the result ing effects  
on learning. Thus at the moment, we know  
a lot about the effects of meaningfulness,  
word frequency, rate of presentation, var- 
ious learning instructions, and the like, but  
rather little about the nature and character- 
i s t i c s  o f  u n d e r l y i n g  o r  a c c o m p a n y i n g  
m e n t a l  e v e n t s .  Ex p e r i m e n t a l  a n d  t h eo - 
re t ical  analysi s  of  the  ef fects of  var ious  
encoding operations holds out t h e  promise  
tha t  in ten t iona l  l earn ing  can be  reduced  
to, and understood in terms of, some com- 
bination of more basic operations. 

The experiments reported in the present  
paper were carried out  to  gain further in- 
sights into the processes involved in good  
memory  performance .  The ini t ia l  experi - 
ments  we re  des igned  to  ga the r  ev idenc e  
for the depth of processing view of mem- 
ory outlined by Craik and Lockhart (1972).  
These  autho rs  proposed  that  the  memory  
trace could usefully be regarded as the by- 

product  of perceptual  processing;  just  as 
perception may be thought to be composed  
of a series of analyses,  proceeding from  
early sensory processing to later semantic- 
a s soc ia t ive  op e ra t ion s ,  so  the  re su l tan t  
memory t race may be more or less elab- 
orate depending on the number and qualita- 
tive nature of the perceptual analyses car- 
r i ed  out  on  the  s t imulus .  It  was fur the r  
suggested that the durability of the memory  
trace is a function of depth of processing.  
That is, stimuli which do not receive full  
attention, and are analyzed only to a shal- 
low sensory level, give rise to very transient  
memory traces. On the other hand, stimuli  
that  are at tended to, ful ly analyzed, and  
enriched by associations or images yield a  
deeper encoding of the event, and a long-  
lasting trace. 

Th e  C ra i k  a n d  L o ck h a r t  fo rmul a t i o n  
provides one possible framework to accom- 
modate  the  f indings f rom the incidenta l  
l ea rn ing s tud ies c i ted above. It  has  the  
advantage of focusing attention on the pro- 
cesses underlying trace format ion and on 
 the  importance  o f  encod ing  operat ions;  
also, since memory traces are not seen as  
residing in one of several stores, the depth  
of processing approach eliminates the neces- 
sity to document the capacity of postulated  
stores, to define the coding characteristic of  
each store, or to characterize the mechanism  
by which an item is transferred from one  
store to another. Despite these advantages,  
there are several obvious shortcomings of  
the Craik and Lockhart  viewpoint .  Does  
the levels of processing framework say any  
more than    "meaningful    events   are   well 
remembered"? If not, it is simply a collec- 
tion of old ideas in a somewhat different  
setting. Further, the position may actually  
represent a backward step in the study of  
human memory since the notions are much  
vaguer than any of the mathematical models  
proposed, for example, in Norman's (1970) 
col lec tion .  If  we  al ready  know tha t  the  
memory trace can be precisely represented  
as 
 
 l = e-t(1-) 
(Wi c k e l g r e n ,  1 9 7 3) ,  t h e n  su c h  wo o l ly 
statements as "deeper processing yields a 
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more durable trace" are surely far behind  
us.  Third,  and most  serious perhaps,  the  
very   least   the   levels   position   requires   is 
some independent index of depth—there are  
obvious dangers of ci rcularity present  in  
that any well-remembered event can too  
easily be labeled deeply processed. 

Such criticisms can be partially countered.  
First, cogent arguments can be marshaled (e.g., 
B r o a d b e n t ,  1 9 6 1 )  f o r  t h e  a d v a n t a g e s  
of working with a rather general theory— 
provided the theory is still capable of gen- 
erating predictions which are distinguish- 
able from the predictions of other theories.  
From this  general  and undoubtedly t rue  
starting point, the concepts can he refined in  
the light of experimental results suggested  
b y  t h e  t h e o r e t i c a l  f r a m e w o r k .  In  t h i s  
sense t h e  levels of processing viewpoint will 
encourage rather different types of question  
a n d  m a y  y i e l d  n e w  i n s i g h t s .  A  f u r t h e r  
point on the issue of general versus specific 
theories is that while strength theories o f  
memory are commendably specific and so- 
phisticated mathematically, the sophistica- 
tion may be out of place if the basic premises 
are of limited generality or even wrong. It  
is now established, for example, that the 
trace of an event can he readily retrieved in 
one environment of retrieval cues, while it 
is retrieved with difficulty in another (e.g.,  
Tulving & Thomson,  1973);  i t  i s hard to 
reconcile such a finding with the view that  
the probability of retrieval depends only on 
some unidimensional strength. 

With regard to an independent index of 
proce ss ing  depth ,  C r a i k  and  Lockh a rt  
(1972) suggested t h a t ,  when other t h i n g s   
are held constant, deeper levels of process- 
ing would require longer processing times. 
Processing time cannot always be taken as  
an absolute indicator of depth,  however,  
since highly familiar stimuli (e.g., simple  
phrases or pictures) can be rapidly analyzed  
to a complex meaningful l e v e l .  But w i t h i n  
one class of materials, or better, with one 
spec i f ic  s t i mulu s ,  deepe r  p roce s sing  i s 
assumed to  requi re more  t ime.  Thus ,  in   
the present studies, the time to make deci-
sions at different levels of analysis was 
taken    as   an    initial    index    of   processing 
depth. 

The purpose of t h i s  article is to describe  
10 experiments carried out within the levels  
of processing framework. The first experi- 
ments examined the plausibility of the basic  
notions and attempted to rule out alterna- 
t i v e  explanat ions of the results . Further  
experiments were carried out in an attempt  
to achieve a better characterization of depth  
o f  processing and  how i t  i s  tha t  deeper  
semantic analysis yields superior memory 
performance. Finally, the implications of the 
re sul t s  for an unders tanding  of  learn ing  
operations are examined, and the adequacy  
of the depth of processing metaphor ques- 
tioned. 

EXPERIM ENTAL INVESTIGATIONS 
Since one basic paradigm is used through- 

out the series of studies, the method will be  
described in detail at this point. Variations  
in the general method will be indicated as  
each study is described. 

General Method 
Typica l ly,  subjects were tes ted ind ividually. 

They  we re  i nformed tha t  the  expe riment  con -
cerned perception and speed of reaction. On each 
trial a different  word (usually a common noun)  
was  exposed in  a  tachis toscope  for  200  msec . 
Before the  word was exposed,  the subject  was 
asked  a  ques t ion about the  word . The  purpose  
of the question was to induce the subject to pro- 
cess the word to one of several levels of analysis,  
thus  the  ques t ions  were  chosen  to  necess i ta te 
process ing e i ther  to  a  re la t ive ly sha l low level 
(e.g., questions about t h e  word's physical appear- 
ance) or to a relatively deep level (e.g., questions 
about the word's meaning). In some experiments,  
the subject read the questions on a card; in others, the 
q u e s t i o n  w a s  r e a d  t o  h i m .  A f t e r  r e a d i n g  o r  
hearing the quest ion,  the subjec t  looked in the 
t ac h is tos cope  w i th  one  h and  res t ing  on  a  yes 
response key and the other on a no response key. 
One second after a  warning " ready" s ignal  the 
word appeared and the subject recorded his (or 
he r )  dec is ion by  press ing  the  app ropr ia te  key  
(e.g., if the question was "Is the word an animal 
name?" and the word presented was TIGER, the 
s ub jec t  would  respond  yes ) .  After  a  ser i es  of  
such question and answer trials, the subject was 
unexpectedly given a retention test for the words. 
The expecta tion was that memory pe rformance 
w ou ld  va ry  s ys t e ma t ic a l l y  w i th  t he  d e p th  o f 
processing. 

T hre e  t ype s  o f  que s t io n  w e re  a s ke d  in  t he  
ini t ia l  encoding phase .  (a ) An analys is of the 
physical structure of the word was effected by 
asking  about  the  physical  structure  of the  word 
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TABLE 1 

TYPICAL QUESTIONS AND RESPONSES USED IN THE EXPERIMENTS 
 

 

(e.g., “Is the word printed in capital   letters?"). 
(b) A phonemic level of analysis was induced by 
asking   about   the   word's   rhyming   characteristics 
(e.g.,   "Does   the   word    rhyme   with  TRAIN?"). 
(c) A semantic analysis was activated by asking 
either   categorical   questions   (e.g.,   "Is   the   word 
an animal name?")  or "sentence" questions  (e.g., 
"Would    the   word   fit   the    following   sentence: 
'The girl  placed the ____________ on the table'?"). 
Further examples are shown in Table 1.    At each  
of the three levels of analysis ,  half of the ques-  
tions yielded yes responses and half no responses. 

T h e  g e n e r a l  p r o c e d u r e  t h u s  c o n s i s t e d  o f 
explaining the perceptual-reaction time task to a 
single subject, giving him a long series of trials   
in which both the type of quest ion and yes-no 
decisions were randomized, and finally giving him 
an unexpected retention test. This test was either 
free recall ("Recall all  the words you have seen  
in the perceptual task, in any order") ; cued recall,   
in which some aspect of each word event was re-
presented as a cue; or recognition, where copies  
of  the  orig ina l  words  were  re -pre sented a long 
with a number of dis t ractors .  In the ini t ia l en- 
coding  phase ,  res ponse  la tenc ies  were  in  f ac t 
recorded: A millisecond stop clock was started by  
the timing mechanism which activated the tachisto- 
scope, and the clock was stopped by the subject's  
key response.  Typica l ly ,  ove r a group of sub- 
jects, the same pool of words was used, but each 
word was rotated through the various level and 
re s pons e  c ombina t io n s  ( C A P I T A L S ? -y e s ;  S E N - 
TENCE?-no ,  and so on).  The general  predic tion  
was that deeper level questions would take longer  
to answer but would yield a more elaborate mem- 
ory  t ra ce  wh ich in  tu rn  would su pport  h igher 
recognition and recall performance. 

Experiment 1 
Method. In the first experiment, single subjects 

were given the perceptual-reaction time test; this 
encoding phase was followed by a recognition test. 
Five types of question were used. First, "Is there 
a  word present?" Second,  "Is the word in cap- 
ital let ters?" Third, "Does the word rhyme with 
—————? "  F o u r t h ,  " I s  t h e  w o r d  i n  t h e  c a t -  
egory  ————————— ?"   Fifth,   "Would   the   word   fit 
in the sentence —————————— ?"    When the first type 
of  question   was  asked   ("Is   there   a   word   pres- 
ent?"),  on ha lf of the t rials  a word was present 

and on half of the trials no word was present on   
the tachis toscope card; thus,  the subjec t could 
respond yes when he detected any wordlike pat- 
te rn on the card.  (This  task may be rather di f -
f e r e n t  f r o m  t h e  o t h e r s  a n d  w a s  n o t  u s e d  i n  
furthe r  experiments ;  a lso ,  of  course ,  i t  y ie lds 
difficulties of analysis since no word is presented 
on  t he  ne ga t ive  t r i a ls ,  t hese  t r i a l s  ca nno t  be  
included in the measurement of retention.) 

The s t imul i used were common two-sy l lab le 
nou ns  o f  5 ,  6 ,  o r  7  l e t t e r s .  Fo r ty  t r i a l s  w e re  
given; 4 words represented each of the 10 condi-
t ions (5  levels × yes-no).  The same pool of 40 
words was used for all 20 subjects, but each word 
was rotated through the 10 conditions so that, for 
di f fe ren t  sub jec ts ,  a  word was  presente d as  a 
rhyme-yes  s t imulus, a category-no s t imulus and 
so on. This procedure yie lded 10 combinat ions   
of questions and words; 2 subjects received each 
c ombina t ion .  O n ea ch  t r i a l ,  the  que s t io n wa s 
re a d  to  t he  s ub j e c t  w ho  wa s  a l r e a dy  look ing   
in the tachistoscope. After 2 sec,  the word was 
exposed and the subject responded by saying yes  
or no—his vocal response activated a voice key 
which s topped a millisecond timer.  The experi-
menter recorded the response latency, changed the 
w ord  i n  t he  t ac h i s tos c ope ,  a nd  re a d t he  ne x t 
que s t i o n ;  t r i a l s  th us  oc c u r re d  a p pro x i ma te ly   
every 10 sec. 

After a brief rest, the subject was given a sheet 
with the 40 original words plus 40 similar dis- 
t r a c t o r s  t y p e d  o n  i t .  A n y  o n e  s u b j e c t  h a d  
a c tua l ly  on ly  s ee n  36 wo rds  as  no  wo rd  w as 
presented on negative "Word present?" trials. He 
was asked to check all words he had seen on the 
tachis toscope .  No t ime l im i t  was  imposed for  
th is  task.  Two dif ferent  randomiza t ions of the   
80 recognition words were typed; one random-
ization was given to each member of the pair of 
subjects who received identical study lists. Thus 
e a c h  su bj e c t  r e ce ive d  a  uniq ue  pre s en ta t ion - 
recognition combina tion.  The 20 subjects were 
c o l l e ge  s tu de n t s  o f  bo th  s e xe s  pa id  fo r  t he i r  
services. 

Results and discussion. The results are  
s h o w n  i n  T a b l e  2 .  T h e  u p p e r  p o r t i o n  
shows response latencies for the different  
questions.    Only correct answers were in- 
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cluded in the analysis. The median latency  
was calculated for each subject; Table 2  
shows mean medians.  Al though the f ive  
question levels were selected intuitively, the  
table shows that in fact response latency  
rises systematically as t h e  questions neces- 
sitated deeper processing. Apart from the  
sentence level, yes and no responses took  
e q u i v a l e n t  t i m e s .  T h e  m e d ia n  l a t e n c y  
scores were subjected to  an analysi s of  
variance  (a fter  log  t ransformation ).  The  
analysis showed a significant effect of level,  
F (4, 171)  = 35.4, p < .001, but no effect  
o f  re sponse type  (yes-no) and no  in ter - 
action. Thus, intuitively deeper questions 
—semantic as opposed to structural deci- 
s ions  about  the  word—requi red  s l igh tly  
longer processing times (150-200 msec). 

Table 2  also shows the recognit ion re- 
sults. Performance (the hit rate) increased 
substantially from below 20% recognized  
for questions concerning structural charac- 
teristics, to  96% correct for sentence–yes  
decisions. The other prominent feature of  
the recognition results is  that  the yes re- 
sponses to words in the initial perceptual  
phase  were  accompanied  by  h igher  sub - 
sequent recognition than the no responses.  
Further, the superiori ty of recognit ion of  
yes words increased with depth (until the  
t rend was apparently  hal ted by a ceil ing  
effect). These observations were confirmed  
by analysis of variance on recognition pro- 
po rt ions  (after  a rc  sine t ransfo rmat ion) .  
Since the fi rst  level  (word present?) had  
only yes responses,  words from this level  
were not included in the analysis. Type of  
question was a significant factor, F (3, 133)  
= 52.8, p < .001, as was response type (yes– 
n o ) ,  F  ( 1 ,  133 )  =  40 .2 ,  p < .00 1 .  Th e  
Question × Response Type interaction was  
also significant, F (1,  133) = 6.77, p < .001. 

The results have thus shown that differ- 
ent encoding questions led to different re- 
sponse latencies; questions about the sur- 
face form of the word were answered com- 
p a ra t ive ly  r ap id ly ,  wh i l e  more  abs t rac t  
questions about the word 's  meaning took  
longer to answer. If  processing time is an  
index of depth, then words presented after  
a semantic question were indeed processed  
more deeply. Further, the different encod- 

TABLE 2 
INITIAL   DECISION   LATENCY   AND   RECOGNITION 
PERFORMANCE FOR WORDS AS A FUNCTION OF 

INITIAL TASK (EXPERIMENT 1) 

 

ing questions were, associated with marked 
d i f ferences  in  recogn i t ion  performance :  
Semantic questions were followed by higher 
recognit ion of the word. In  fact,  Table 2  
shows that initial response latency is sys- 
tematically related to subsequent recogni- 
tion. Thus, within the limits of the present 
a s sump t i on s ,  i t  may  be  co n cl ud e d  t ha t  
deeper processing yields superior retention. 

It is of course possible to argue that the  
higher recognition levels are more simply 
a t t r ibu tab le  to  longer  s tudy  t imes .  This  
point will be dealt with later in the paper,  
but for the present it may be noted that in  
these terms, 200 msec of extra study time  
led to a 400% improvement in retention.  
It  seems more reasonable to attribute the  
enhanced performance to qualitative differ- 
ences in processing and to conclude that 
manipulation of levels of processing at the  
t ime of  input  i s  an  ex t remely  powerfu l  
determinant  of retent ion of word events.  
The reason for the superior recognition of  
yes responses is not immediately apparent— 
it cannot be greater depth of processing in  
t h e  simple sense, since yes and no responses  
took the same time for each encoding ques- 
t ion .  Fu rthe r  d iscussion  of th is  point  is  
deferred until more experiments are described. 

Experiment 2 is basically a replication of 
Experiment 1 but  with a  somewhat tidier  
design and with more recognition distrac- 
tors to remove ceiling effects. 

Experiment 2 

Method.     Only   three   levels   of  encoding   were  
used   in   this  study;   questions   concerning   type- 
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FIGURE 1.    Initial decision latency and recognition performance for words as a 

function of the initial task (Experiment 2 ) .  

script (uppercase or lowercase), rhyme questions, and 
sentence questions ( i n  which subjects were 
given a sentence frame with one word missing). 
During the initia l perceptual phase 60 questions  
were  presented: 10 yes  and 10 no  ques tions  a t  
each of the three levels. Question type was ran-
domized within the block of 60 trials. The ques- 
t ion  was  presented audi tor i ly  to  the  subjec t ;  2 
sec later the word appeared in the tachis toscope 
for 200 msec.  The subject responded as rapidly   
as possible by pressing one of two response keys.  
After completing the 60 initial trials, the subject  
was given a typed list of 180 words comprising  
the 60 origina l words p lus 120 d is t rac tors.  He 
was told to check all words he had seen in the  
first phase. 

All words used were five-letter common con- 
c re t e  nouns .  F rom the  poo l  of  60 words ,  tw o  
question formats were constructed by randomly 
allocating each word to a question type until all   
10 words for each question type were filled. In 
addition, two orders of question presentation and  
two random orderings of the 180-word recogni- 
tion l i s t  were used. Three subjects were tested  
on each of the eight combinations thus generated. 
The 24 subjects were students of both sexes paid  
for their services and tested individually. 

Resul ts and di scussion . The lef t -hand  
p a ne l  o f  F i gu re  1  shows  th a t  re spo n se  
latency rose systematically for both response  
types, from case questions to rhyme ques- 
t ions  to  sen tence  quest ions .  The se  da t a  
again are interpreted as showing that deeper 
processing took longer to accomplish. At 

each level, positive and negative responses  
took the same time. An analysis of variance  
on mean medians yielded an effect of ques- 
tion type, F (2, 46) = 46.5, p < .001, but  
yielded no effect of response type and no  
interaction. 

F ig u re  1  a l so  sh o w s  th e  r e co g n i t i o n  
re su l t s .  For yes words,  per formance in- 
creased from 15% for case decisions to 81%  
for sentence decisions—more than a five- 
fold increase in hit rate for memory per- 
formance for the same subjects in the same 
experiment. Recognition of no words also  
increased, but less sharply from 19% (case)  
to  49%  (sentence ) .  An  analysis  of vari - 
ance showed a question type (level of pro- 
cessing) effect, F (2, 46) = 118, p < .001,  
a response type (yes-no) effect, F (1 , 23)  
= 47.9, p < .001, and a Question Type ×  
Response  Type  in terac t ion ,  F (2 ,  46) =  
22.5, p < .001. 

Experiment 2 thus replicated the results  
of Experiment 1  and showed clearly  (a)  
Different encoding questions are associated  
with different response latencies—this find- 
ing is interpreted to  mean that  semantic  
questions induce a deeper level of analysis  
o f  the presented word ,  (b)  posit ive and  
negative   responses   are   equally   fast,    (c) 
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recognition increases to the extent that the  
encoding question deals with more abstract, 
seman t ic  fea tu res  of  the  word ,  and  (d)  
words given a positive response are asso- 
ciated with higher recognition performance,  
but only after rhyme and category ques- 
tions. 

The data from Figure 1 are replotted in  
Figure 2, in which recognition performance  
is shown as a function of initial categoriza- 
tion time.  Both yes and no functions are  
strikingly linear, with a steeper slope for  
yes responses.  This pattern of data sug- 
gests that memory performance may simply  
be a function of processing time as such  
(rega rdless of "level  of analysis").  This 
suggestion is  examined (and rejected) in  
this article, where we argue that level of  
analysis, not processing time, is the critical 
determinant of recognition performance.          

Experiments 3 and 4 extended the gen- 
erality of these findings by showing that  
the same pattern of results holds in recall  
and under   intentional   learning conditions. 

Experiment 3 
Method. Three levels of encoding were again  

included in the study by asking questions about 
typescript (case), rhyme, and sentences. On each  
tria l the question was read to the subject: after  
2 sec the word was exposed for 200 msec on the 
tachis toscope.  The subject responded by press- 
i ng  the  re le va n t  re s ponse  k e y.  A t  t he  e nd  o f   
the encoding trials, the subject was allowed to  
rest  for 1 min and was then asked  to recal l as  
many words as he could. In Experiment 3, this  
final recall task was unexpected—thus the initial 
encoding phase may be considered an incidental 
learning task—while in Experiment 4 subjec ts  
were informed at  the beginning of  the sess ion  
that they would be  required to recall t h e  w o r d s . 

Pi lot  studies had shown that  the  recal l level   
in this situation tends to be low. Thus, to boost 
recall,  and to examine the e ffec ts of encoding 
level on recall more clearly, half of the words in  
the present study were presented twice. In a l l ,   
48 different words were used, but 24 were pre- 
sented twice, making a total of 72 trials. Of the  
24 words presented once only, 4 were presented 
under each of the six conditions (three types of 
question × yes-no). Similarly, of the 24 words 
presented twice, 4 were presented under each of  
the s ix condit ions. When a word was repeated,  
it always occurred as the 20th item after i t s  first 
presentat ion: that is,  the lag between first and  
second presentations was held constant. On i t s  
second appearance, the same type of question was 
asked as on the word’s first appearance but, for 

 

   FIGURE 2. Proportion of words recognized as a 
function of initial decision time (Experiment 2). 

rhyme and sentence questions, a different specific 
question was asked. Thus, when the word TRAIN  
fe l l  in to  the  rhyme-yes  ca tegory,  the  ques t ion  
asked on its first presentation might have been 
"Does  the  word rhyme with  B R A I N?"  whi le  on   
the second presentation the question might have 
been "Does the word rhyme with CRA NE?" For  
case questions the same question was asked on the two 
occur rences  s ince  each subj ec t  w as  given the  
same  quest ion throughout the  experiment (e .g. , 
" Is  t he  w ord  i n  lo we rcas e? " ) .  T his  p roce dure 
was adopted as early work had shown that sub- 
jects '  response latencies were greatly s lowed if  
they had to associate yes responses to both upper- 
case and lowercase words. 

A constant pool of 48 words was used for al l 
s u b j e c t s .  T h e  w o r d s  w e r e  c o m m o n  c o n c r e t e  
nouns. Five presentation formats were constructed 
in which the words were randomly allocated to 
the  various encoding  condit ions.  Four subjec ts 
w e r e  t e s t e d  o n  e a c h  f o r m a t :  T w o  m a d e  y e s  
r e s po ns e s  wi th  t he i r  r i gh t  ha nd  on  t he  r i g h t  
response  key whi le  two used  the  lef t -hand key  
for yes responses. The 20 s tudent subjects were 
paid for their services.  They were told that the 
experiment concerned perception and reaction time; 
they were warned that some words would occur 
twice,  bu t they were not  in formed of the f inal   
recall test. 

Results and discussion. Response laten- 
cies are shown in Table 3. For each sub- 
ject and each experimental condition (e.g.,  
case–yes) the median response latency was 
calculated for the eight words presented on  
their first occurrence (i.e., the four words  
presented only once, and the first occurrence  
of the four repeated words).    The median 
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Note. Mean medians of response latencies are presented. 

l a tency  was al so calculated  fo r  the  fou r  
repeated words on their second presentation.  
Only correct responses were included in the 
calculation of the medians. Table 3 shows  
the mean medians for the various experi- 
mental conditions.   There was a systematic 
increase in response latency from case ques- 
tion to sentence questions. Also, response  
la tencies  were  more  rapid on the word 's  
second    presentation—this    was    especially 
true for yes responses.   These observations 
were confirmed by an analysis of variance.  
The effect of question type was significant,  
F (2, 38) = 14.4, p < .01, but the effect of  
response type was not (F < 1.0). Repeated  
words were responded to  reliably faster,  
F (1, 19) = 10.3, p < .01 and the Number  
of Presentations × Response Type (yes–no) 
interaction was significant, F  ( 1 ,  19) = 5.33,  
p < .05. 

Thus, again, deeper level questions took  
longer to process, but yes responses took  
no  longer  than  no re sponses .  The  ex t ra  
facilitation shown by positive responses on  
the second presentation may be attributable  
to the greater predictive value of yes ques- 

t ions.  For example,  the second presenta- 
tion of a rhyme question may remind the  
subject  of the first presentation and thus  
facilitate the decision. 

Figure 3 shows the recall  probabil i ties  
for words presented once or twice. There  
is a  marked effect  of question type (sen- 
tence > rhymes > case); retention is again  
supe r io r  fo r  wo rds  g iv en  an  in i t i a l  ye s 
response and recall of twice-presented words  
is  higher than once-presented words.  An  
analysis of variance confirmed these obser- 
vations. Semantic questions yielded higher  
recall, F (2, 38) = 36.9, p < .01; more yes  
responses than no responses were recalled,  
F  ( 1 ,  19) = 21.4, p < .01; two presenta- 
t ions increased performance, F (1 ,  19) =  
33 .0,  p < .01 .  In  addi t ion , semantically  
encoded words benefited more from the sec- 
ond presentation, as shown by the signifi- 
cant Question Level × Number of Presen- 
tations interaction, F (2,  38) = 10.8, p <  
.01. 

Experiment 3 thus confirmed that deeper  
levels of encoding take longer to accomplish  
and that yes and no responses take equal  
encoding times. More important, semantic 
questions led to higher recall performance  
and more yes response words were recalled  
than no response words.  These basic  re- 
sults thus apply as well to recall as they do 
to recognition. Experiments 1-3 have used  
an incidental learning paradigm; there are  
good reasons to believe that the incidental  
nature of t h e  task is not critical for the ob- 
tained pattern of resul ts to appear (Hyde  
& Jenk ins ,  1973 ) .  Ne ve rth e le s s ,  i t  wa s  
decided to verify Hyde and Jenkins' con- 
clusion using the present paradigm. Thus,  
Experiment 4 was a replication of Experi- 
ment 3, but with the difference that sub- 
jects were informed of the final recall task  
at the beginning of the session. 

Experiment 4 
Me thod.  T he  ma te ri a l  a nd  p roce du re s  we re 

identica l to those in Experiment 3  except that 
subjec ts  were informed of the fina l free reca ll  
task.  They were told that the memory task was  
of equal importance to the initial phase and that  
they should thus attempt to remember all words  
shown in the tachistoscope. A 10-min period was 
allowed for recall.    The subjects were 20 college 

 

TABLE 3 
RESPONSE LATENCIES FOR EXPERIMENTS 

3 AND 4 
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FIGURE 3.    Proportion of words recalled as a function of the initial task (Experiment 3). 

students, none of whom had participated in Experi- 
ment 1, 2, or 3. 

Resu l t s  and  d i scussion .  The response 
latencies are shown in Table 3. These data  
are very similar to those from Experiment  
3, indicating that subjects took no longer to 
respond under intentional learning instruct- 
ions .  Analysi s  of  va riance  showed tha t 
deeper levels were associated with longer 
decision latencies, F (2 ,  38) = 27.7, p  <  
.01, and that second presentations were re-
sponded to faster,  F (1,  19)  = 18.9, p  <  
. 0 1 .  N o  o t h e r  e f f e c t  w a s  s t a t i s t i c a l l y  
reliable. 

With regard to t h e  recall   results, the 
analysis  o f  variance yielded signi ficant 
effects of processing level, F (2, 38) = 43.4,  
p  < .01,  o f repet i t ion ,  F ( 1 ,  19)  = 69 .7 ,  p  
< .01, and of response type (yes-no), F  ( 1 ,  
19) = 13.9, p  < .01. In addition, the Number of 
Presentations × Level of Processing interaction, 
F (2 ,  38) = 12.4,  p  < .01,  and the Num- 
b e r  o f  P r e s e n t a t i o n s  ×  R e s p o n s e  
Type (yes-no) interaction, F (1, 19)  = 7.93,  
p < .025, were statistically reliable. Figure  
4 shows that these effects were attributable  
to   superior   recall   of   sentence   decisions, 

 

twice-presented words and  yes responses.  
Words associated with semantic questions  
and with yes responses showed the greatest 
enhancement of recall after a second presen- 
tation. 

To   further   explore   the   effects of   inten- 
tional   versus   incidental   conditions   more 
comprehensive analyses of variance were 
carried out,  involving the data from both 
Experiments 3 and 4. For the latency data, 
t h e r e  w a s  n o  s ig n i f i c a n t  e f fe c t  o f  t h e 
intentional-incidental manipulation, nor did the 
intentional-incidental factor interact  with 
any other factor.  Thus,  knowledge of the 
final recall test had no effect on subjects' 
decision times, in the case of recall scores, 
in ten t ional  ins t ruc t ions  y ielded  superio r 
performance, F  ( 1 ,  38) = 11.73, p < .01, 
and the Intentional-Incidental × Number of 
Presentations interaction was significant ,  
F  ( 1, 38) = 5.75, p < .05. This latter ef- 
fect   shows   that   the   superiority   of   inten- 
tional  instructions was greater for twice- 
presented i tems. No other interaction in-
volving the incidental-intentional factor was 
significant. It may thus be concluded that 
the pattern of results obtained in the present 
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FIGURE 4.     Proportion  of words recalled as  a function  of  the  initial  task 
(Experiment 4 ) .  

experiments does not depend critically on 
incidental instructions. 

The findings that intentional recall was 
superior to incidental recall, but that deci- 
sion times did not differ between intentional  
and incidental conditions, is at first sight 
contrary to the theoretical notions proposed  
in the introduction to this article. If recall  
is a function of depth of processing and 
depth is indexed by decision time, then 
clearly differences in recall should he asso-
ciated with differences in initial response 
latency. However, it is possible that fur- 
ther processing was carried out in the inten-
tional condition, after the orienting task 
question was answered, and was thus not  
reflected in the decision times. 

Discussion of Experiments 1-4 
Experiments 1-4 have provided empirical 

flesh for the theoretical bones of the argu- 
ment  advanced by Craik and Lockhart 
(1972).  When semant i c  (deeper  level ) 
questions   were   asked   about   a   presented 
word, its subsequent retention was greatly 
enhanced.    This result held for both recog-
nition and recall; it also held for both inci- 

dental and intentional learning (Hyde & 
Jenkins, 1969, 1973; Till & Jenkins, 1973). 
The reported effects were both robust, and 
large in magnitude: Sentence-yes words 
showed recognition and recall levels which 
were superior to Case-no words by a factor 
ranging from 2.4 to 13.6. Plainly, the na- 
ture of the encoding operation is an impor- 
tant determinant of both incidental  and  
intentional learning and hence of retention. 
   At the same time, some aspects of the 
present results are clearly inconsistent with 
the depth of processing formulation outlined  
in the introduction. First, words given a  
yes response in the initial task were better 
recalled and recognized than words given a 
no response, although reaction times to yes 
and no responses were identical. Either 
reaction time is not an adequate index of 
depth, or depth is not a good predictor of 
subsequent retention. We will argue the 
former case.    If depth of processing (defined 
loosely   as   increasing   semantic-associative 
analysis of the stimulus) is decoupled from 
processing time, then on the one hand the 
independent index of depth has been lost, 
but on the other hand, the results of Experi- 
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ments 1-4 can be  described  in  t e rms  of 
qualitative differences in encoding opera-
t ions rather than simply in terms of i n -
creased processing t imes.  The following 
section describes evidence relevant to the 
question of whether retention performance 
is primarily a function of "study time" or 
the qualitative nature of mental operations 
carried out during that time 

The results  obtained under intentional 
lea rning  condit ions  (Experiment  4 )  are 
also not well accommodated by the initial 
depth of processing notions.  If  the large 
differences in retention found in Experi-
men t s  1 -3  a re  a t t r ibu ta b le  to  d i f f e ren t 
depths o f  processing in the rather literal 
sense that only structural analyses are a c t i -
vated by the case judgment task, phonemic 
analyses are activated by rhyme judgments, 
and semantic analyses activated by category 
or sentence judgments, then surely under 
intentional learning conditions the subject 
would analyse and perceive the name and 
meaning of the target word with all three 
types of question. In t h i s  case equal reten- 
tion should ensue (by the Craik and Lock- 
hart formulation), but Experiment 4 showed 
that large differences in recall were s t i l l  
found. 

A more promising notion is that retention 
differences should be attributed in degrees 
of stimulus elaboration rather than to differ- 
ences in depth.  This revised formulation  
retains the important point (borne out by 
Experiments 1 -4) that the  qualitative na- 
ture of encoding operations is critical for  
the establishment of a durable trace, but  
gets away from the notions that semantic  
analyses necessarily always follow structural 
analyses and that no meaning is involved in  
shallow processing  tasks. 

Discussion of t h e  best descriptive frame- 
work for these studies will be resumed after  
further experiments are reported; for the  
moment, the term depth is retained to signify  
greater degrees of semantic involvement.  
Before further discussions of the theoretical 
framework are presented, the following sec- 
tion describes attempts to evaluate the rela- 
tive effects of processing time and the qual- 
itative nature of encoding operations on the  
retention of words. 

PROCESSING TIME VERSUS ENCODING 

OPERATIONS 
A s  a  first step, the data from Experiment  

2 were examined for evidence relating the  
effects of processing t ime to  subsequent  
memory performance.  At fi rst sight , Ex- 
periment 2 provided evidence in line with  
the notion that longer categorization times  
are associated with higher retention levels—  
Figure 2 demonstrated linear relationships  
between init ial  decision latency and sub- 
s equent  recogn i t ion  pe rfo rmance .  Ho w- 
ever, if it is processing time which deter-
mines performance, and not the qualitative  
nature of t h e  task, then within one task,  
longer processing times should be associated  
with superior memory performance. That  
is, with the qualitative differences in pro- 
cessing held constant, performance should  
be determined by the time taken to make the  
i n i t i a l  decision. On the other hand, if dif- 
ferences in encoding operations are critical  
for differences in retention, then memory 
performance should vary between orienting  
tasks, but within any given task, retention  
level should not depend on processing time. 

 This point was explored by analyzing the  
data from Experiment 2 in terms of fast and  
slow categorization times. The 10 response  
latencies for each subject in each condition  
were divided into the 5 fastest responses  
and the 5 slowest responses. Next , mean 
recogni tion probabil ities for the fast  and  
slow subsets of words were calculated across  
all subjects for each condition. The results  
of t h i s  analysis are shown in Figure 5;  
mean medians for t h e  response latencies in  
each   subset  are  plotted  against  recognition 
p r ob a b i l i t i e s .  I f  p r o ce s s i n g  t i m e  we r e  
crucial, then the words which fell into the  
slow subset for each task should have been 
recognized at higher levels than words which 
e l i c i t ed  fa s t  r e spon se s .  Figu re  5  sh o ws 
that t h i s  did not happen. Slow responses 
were  recognized  l i t t l e  be t ter  than  fas t 
responses w i t h i n  each level of analysis. On 
the other hand, t h e  quali tative nature of 
the  task  con tinued to  exert  a  very  la rge 
effect on recognition performance, suggesting 
again that  i t  i s  the nature o f  the encod- 
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FIGURE 5.   Recognition of words as a function of task and Initial decision time: Data 
partitioned into fast and slow decision times (Experiment 2). 

ing operations and not processing time which 
determines memory  performance. 

For both yes and no responses, slow case 
categorization decisions took longer than 
fast sentence decisions. However, words 
about which subjects had made sentence 
decisions showed higher levels of recognition; 
73% as opposed to 17% for yes responses and 
45% as opposed to 17% for no responses .  No 
s tat i st i cal  analysi s  was thought necessary to 
support the conclusion that task rather than 
t ime is the crucial  aspec t  in  these 
experiments .  Since  the point is an important 
one, however, a further experiment was 
conducted to clinch the issue. Subjects were 
given either a complex structural task or a  
simple semantic  task to perform; it was 
predicted that the complex structural task 
would take longer to accomplish but that the 
semantic task would yield superior memory 
performance. 

Experiment 5 
Method. The purpose of Experiment 5 was to 

devise  a sha l low nonsemant ic  task  which was 
difficult to perform and would thus take longer 
than an easy but  deeper semant ic  task .  In th is  
way,  further evidence on the relative contribu- 
tions of processing time and processing depth to  
memory performance could be obtained. In both 
tasks, a five-letter word was shown in the tachisto- 
scope for 200 msec and the subject made a yes-no 
decision about the word. The nonsemantic deci- 
sion concerned the pa tte rn of vowels  and con-
sonants which made up the word.    Where V = 

vowel and C = consonant,  the word brain could  
be characterized as CCVVC, the word uncle  as 
VCCCV,  and so on .  Before  each  nonsemant ic  
trial the subject was shown a card with a partic- 
ular consonant-vowel pattern typed on i t ;  after 
studying the card as long as necessary, the sub- 
ject looked into the tachistoscope and the word 
was exposed. The experiment was again described  
as a perceptual, reaction t ime study concerning 
differen t aspects of words and the  subject was 
instructed to respond as rapidly as possible  by 
press ing one of two response keys. The seman- 
t ic  t as k  was  th e  s en t ence  t as k f ro m p re v ious  
s tudies in the se r ies .  In this  case ,  the subjec t  
was  shown a card wi th a  short  sentence typed  
on it ;  the sentence had one missing word, thus  
the subject's task was to decide whether the word  
on the tachistoscope screen would fit the sentence. 
Examples of  sentence-yes  trials   are:   "The   man  
threw   the  ball   to  the  ————"   (CHILD)   and 
"Near  her  bed  she kept  a   ————"   (CLOCK). 
On sentence-no trials an inappropriate noun from 
the general pool was exposed on the tachistoscope. 
Again the subject responded as rapidly as  pos- 
s ib l e .  The  su bj ec ts  were  no t  in fo rme d o f  the  
subsequent memory test. 

The pool of words used consisted of 120 high 
frequency, concrete five-let ter nouns. Each sub- 
ject  received 40 words on the i n i t i a l  decision 
phase  of  the  task and was  then  shown al l  120 
words, 40 targets and 80 dis tractors mixed ran- 
domly, in the second phase.  He was then asked  
to recognize the 40 words he had been shown on  
the tachistoscope by circling exactly 40 words. 
Two forms of the recognition test were typed with  
the same 120 words randomized differently. In  
a l l ,  24 subjects were tested in the experiment. 
T he  p oo l  o f  1 20 words  w as  a rbi t r a r i ly  pa r t i -
tioned into three blocks of 40 words; the first 8 
subjects received one block of 40 as targets and 
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the  remain ing  80 words  served as  dis t rac tors ;  
the second 8 subjects received the second block  
of 40 words as targets and the third 8 subjects  
received the third block of 40—in all cases the 
remaining 80 words formed the distractor pool.  
Within each  group of 8 subjec ts who rece ived  
the same 40 targe t words,  4  received one form  
of the recognition test and 4 received the other  
form.  Finally,  within each group of 4 subjects,  
each word was rotated so that it appeared (for  
di ffe rent subjec ts) in a l l four condit ions: non- 
semantic yes and no and semantic yes and no. 
E a c h  s u b j e c t  w a s  t e s te d  i n d i v i du a l l y .  A f t e r  
the two tasks had been explained, he was given a  
few practice trials, then received 40 further trials,  
10 under each experimental condition. The order  
of presenta tion of condi t ions was randomized.  
After a  brief rest period the subject was given  
the recognition l i s t  and told to circle exactly 40  
words (those he had jus t seen on the tachisto-  
scope), guessing if necessary. The subjects were  
24 undergraduate s tudents  of  both  sexes ,  pa id  
for their services. 

Results. The results of the experiment are 
straightforward. Table 4 shows that the 
nonsemantic task took longer to accomplish but 
that  the deeper sentence task gave rise  
to higher levels of recognition. Decisions 
about consonant-vowel structure of words 

 were    substantially    slower    than    sentence 
decisions   (1.7  sec  as  opposed  to   .85   sec) 
and  this   difference   was   significant   statis- 
tically, F  ( 1 ,  23) = 11.3, p  < .01.    Neither 
the response type   (yes- no)   nor the inter- 
action was significant. For recognition, the 
analysis  of   variance   showed   that   sentence  
decisions  gave  rise  to  higher  recognition,   
F (1, 23)   =  40.9,  p  <   .001;  yes responses 
were  recognized   better   than   no   responses,  
F  ( 1 ,  23)   =   10.6,  p  <  .01, but the Task  × 
Response Type interaction was not signifi- 
cant. 

Experiment 5 has thus confirmed the con- 
clusion from the reanalysis of Experiment  
2; that it is the qualitative nature of the task 
—we argue, depth of processing—and not 
the amount of processing time, which deter-   
mines   memory   performance.       Figure   2 
illustrates that a deep semantic task takes 
longer to accomplish  and   yields  superior 
memory   performance,   but   when   the   two 
factors are separated it  is the task which is 
crucial, not processing time as such. 

One constant feature of Experiments 1-4 
has been the superior recall or recognition  
of words given a yes response in the initial 

TABLE 4 
DECISION LATENCY   AND   RECOGNITION   PERFORM- 

ANCH FOR WORDS AS A FUNCTION OF THE INITIAL 
TASK  (EXPERIMENT 5) 

 

p e r c e p tu a l  ph a se .  T h i s  r e su l t  h a s  a l so  
been  repor ted  by  Schulman (1974).  The  
reasons for the better retention of yes re- 
sponses are not immediately apparent; for  
example,  i t  i s  not  obvious tha t  posi t ive  
responses require deeper processing before  
the i n i t i a l  perceptual decision can be made.  
This problem invites a closer investigation  
of the yes-no difference and may perhaps  
force a further reevaluation of the concept of  
depth. 

POSITIVE AND NEGATIVE CATEGORIZATION 

DECISIONS 
Why are words to which posit ive re-

sponses are made in the perceptual-decision 
task better remembered? As discussed pre-
viously, it does not seem intuitively reason- 
able that words associated with yes responses 
require deeper processing before the deci-
sion is made. However, if high levels of 
retention are associated with "r ich" or 
"elaborate" encodings of the word (rather  
than deep encodings),  the differences  in  
retention between positive and negative 
words become understandable.  In cases 
where a posi t ive response is  made, the 
encoding question and the target word can 
form a coherent ,  in tegra ted uni t .  This 
integration would be especially likely with 
semantic questions: for example, "A four- 
footed animal?" (BEAR) or "The boy met a 
——— on t h e  s t reet" (FRI E ND).  How- 
ever, integration of the question and tar- 
get word would be much less likely in the 
negative   case:    "A    four-footed    animal?" 
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(CLOUD)  or "The boy met a ————— on 
the street"   (SPEECH),    Greater degrees of 
integrat ion (or,  a lternatively,  greater de- 
grees of e labora t ion of  the t arget  word )  
may support  higher retention in  the sub- 
sequent test. This factor of integration or  
congruity (Schulman, 1974) between target  
word  and  ques t ion  wou ld  a l so  apply  to  
rhyme questions but not to questions about  
typescript: If the target word is in capital  
letters (a yes decision), the word's encod- 
ing would be elaborated no more than if the  
word had been presented in lowercase type  
(a no decision). This analysis is based on  
the premise that effective elaboration of an  
encoding requires further descriptive attri- 
butes which (a) are salient, or applicable to  
the event, and (b) specify the event more  
u n iq u e l y .  Wh i l e  p o s i t i v e  s e m a n t i c  a n d  
rhyme decisions fit  th is description, neg- 
a t ive  semant ic  and  rhyme dec i s ions  and  
both types of case decision do not. In line  
with this analysis is the finding from Experi- 
ments 1-4 that while positive decisions are 
associated with higher retention levels for  
semantic and rhyme questions, words elicit- 
ing  po si t ive  and  negat ive  deci s ion s  a re  
equally well retained after typescript judg- 
ments. 

If the preceding argument is valid, then  
questions leading to equivalent elaboration  
for positive and negative decisions should be 
followed by equivalent levels of retention.  
Questions which appear to meet the case  
are those of the type "Is the object bigger  
than a chair?" In this case both posit ive  
target words (HOUSE, TRUCK) and negative  
target  words  (MO US E,  P IN )  should be en- 
coded with equivalent degrees of elabora- 
t ion ;  thu s ,  they  sho uld  be  equa l ly  we l l  
remembered. This proposition was tested  
in Experiment 6. 

Experiment 6 
Method. Eight descriptive dimens ions were 

used in the study: size, length, width, height,  
weight, temperature, sharpness, and value. For 
each of these dimensions, a set of eight concrete 
nouns was generated, such that the dimension was a 
salient descriptive feature for the words in each set 
(e.g., size-ELEPHANT, MOUSE; value-DIAMOND, 
CRUMB). The words were chosen to span the complete 
range of the relevant dimension (e.g., from very 
small to very large; very hot to very cold). 

For each set an additional reference object was 
chosen such that half of the objects represented by 
the word set were "greater than" the reference ob- 
ject and half of the objects were "less than" the 
referent.  The reference object was always used  
in  the  q ues t i on  pe r ta ining  t o  tha t  d ime ns ion; 
examples were "Taller than a man?" (STEEPLE- 
y e s ;  C H I L D - no ) ,  "M ore  va l ua b l e  t ha n  $10 ? " 
( J E W E L - y e s ;  B U T T O N - n o ) .  " S h a r p e r  t h a n  a  
fork?" (NEEDLE-yes; CLUB-no). For half of the  
subjects, the question was reversed in sense, so 
that words given a yes response by one group of 
subjects were given a no response by the other 
g r o u p .  T h u s ,  " T a l l e r  t h a n  a  m a n ? "  b e c a m e  
" Shor t e r  tha n  a  ma n? "  (S T E E P LE -no ;  C H IL D -  
yes). 

Each subjec t was asked ques tions relat ing to  
two dimensions; he thus answered 16 questions—  
4 yielding positive responses and 4 yielding neg-
a t ive  responses for  each dimens ion.  Four d i f- 
fident versions of the questions and targets were 
constructed, with two different dimensions being  
used in each version. Four subjects received each 
version—two received the original questions (e.g., 
"heavier than . .  ." "hotter than . .  .") and two 
received the questions reversed ("lighter than . . ." 
"colder than . .  . "). Thus each subject received  
16  ques tions ; both  quest ion type and response 
type  (yes -no)  were randomized.  Subjec ts were  
16  undergraduate s tudents  of  bo th sexes ;  they  
were paid for their services. 

On each trial, the subject looked into a tachisto- 
scope; the question was presented auditorily, and  
2  sec la ter the ta rge t word  was exposed for  1  
sec.  The subject responded by press ing the ap-
propriate one of two keys. Subjects were again 
told that they had to make rapid judgments about  
words; they were not informed of the retention 
t es t .  Af te r  co mple t ing  the  16  ques t ion  t r ia ls , 
subjects  were asked to recall the target words. 
Each subject was reminded of the questions he  
had  bee n  asked.  Thus ,  in  t h is  s tudy,  me mory 
w a s  as se ss e d in  the  p res e nce  o f  t he  o r ig ina l  
questions. 

Re su l t s .  Again ,  th e  re su l t s  a re  muc h  
e a s i e r  t o  d e sc r ib e  t h an  t h e  p roc e d u re .  
Words given yes responses were recalled  
with a probability of .36, while words given  
no responses were recalled with a probabil- 
ity of .39. These proportions did not differ 
significantly when tested by the Wilcoxon  
t e s t .  Thu s,  whe n po si t ive  a nd  nega t ive  
decisions are equally well encoded, the re- 
spective sets of target words are equally well  
recalled. The results of this demonstration  
s tudy  suggest  that  i t  i s  no t  the  type of  
response given to the presented word that is 
responsible for di fferences in  subsequent  
recall and recognition, but rather the rich- 
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ness or elaborateness of the encoding. It  
is possible that negative decisions in Experi- 
ments 5-4 were associated with rather poor  
encodings of the presented words—they did  
not fit the encoding question and thus did  
not form an integrated unit with the ques- 
tion. On the other hand, positive responses  
would be integrated with the question, and  
thus, arguably, formed more elaborate en- 
codings which supported better retention  
performance. 

Experiment 7 was an attempt to manip- 
ulate encoding elaboration more directly.  
Only semantic information was involved in  
this study.  All  encoding questions were  
sentences with a missing word; on half of  
the trials the word fitted the sentence (thus  
all  queries were congruous in Schulman's  
terms). The degree of encoding elabora- 
tion was varied by presenting three levels  
of sentence complexity, ranging from very  
simple, spare sentence frames (e.g.,  "He  
dropped the ————") to complex, elaborate 
frames (e.g., "The old man hobbled across  
the room and picked up the valuable ————  
f ro m th e  mah o g an y t a b l e " ) .  T he  wo rd  
presented was WATCH in  both cases.  Al- 
though the  second  sentence  is  no  more 
predictive of the word, it  should yield a  
more elaborate encoding and thus superior 
memory performance. 

Experiment 7 
Method. Three levels of sentence complexity 

were used: simple, medium, and complex. Each 
subject received 20 sentence frames at each level of 
complexi ty;  wi th in each se t  o f 20 the re were  
10 yes responses and 10 no responses.  The 60 
encoding  t r ia ls  were  randomized  wi th respec t 
t o  leve l  o f  complex i ty  and response  type .  A 
constant pool of 60 words was used in the experi- 
ment,  but two completely different sets of en- 
coding questions were constructed. Words were 
randomly allocated to sentence level and response 
type in the two sets (with the obvious constraint  
that yes and no  words clearly fi tted or did not  
f i t  t he  se n te nce  f rame,  r espec t ive ly ) .  Wi th in  
each set of sentence frames, two different ran- 
dom presentation orders were constructed. Five  
subjects were presented with each format thus  
generated and 20 subjects were tested in all.  

T h e  w o r d s  u s e d  w e r e  c o m m o n  n o u n s .  
Examples  of sentence frames used are:  simple, "She 
cooked the ——" "The—— is torn"; medium, “The 
———— frightened   the   children"   and   "The   ripe 
——— tasted delicious"; complex, "The great bird 

swooped   down   and   carried   off   the   struggling  
————"  and   "The  small   lady  angrily   picked  up 
the    red   ————."      The    sentence    frames    were 
written on cards and given to the subject. After 
studying it he looked into the tachistoscope with  
one hand on each response key. After a ready 
signal the word was presented for 1.0 sec and  
the subject responded yes or no by pressing the 
appropriate  key .  The words were exposed for   
a longer lime in this study since the questions 
were more complex. Subjects were again told 
that the experiment was concerned with percep- 
tion and speed of reaction and that they should 
thus respond as rapidly as possible. No mention 
was made of a  memory test .  The  20 subjects 
were tested individually. They were undergrad- 
uate students of both sexes, paid for their services.  

After completing the 60 encoding trials, sub- 
jects were given a short rest and then asked to 
recall as many words as they could from the first 
phase of the experiment. They were given 8 min 
for free recall.  After a further rest, they were 
given the deck of cards containing the original 
sentence, frames (in a new random order) and 
asked to recall the word associated with each 
sentence. Thus there were two retention tests in 
this study: free recall followed by cued recall. 

R e s u l t s .  F ig u r e  6  sh o w s  t h e  r e s u l t s .  
For free recall, there is no effect of sentence 
complexity in the case of no responses, but  
a systematic increase in recall from simple  
to  complex in the case of yes responses.  
The provision  of the  sen tence frames  as  
cues did not  enhance the recall  of no re- 
sponses, but had a large positive effect on  
the recall  of yes responses; the effect  of  
sentence complexity was also amplified in  
cued recall.    These observations were con- 

 

FIGURE 6. Proportion of words recalled as a 
function of sentence complexity (Experiment 7). 
(CR = cued recal l ,  NCR = noncued reca ll . ) 
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f i rmed  by  ana lys i s  o f  v a rianc e .  In  f ree  
recall, a greater proportion of words given  
positive responses were recalled than those  
given negative responses, F(l, 19) = 18.6,  
p < .001 ; the overall effect of complexity  
was not significant, F(2,  38) = 2.37, p >  
.05, but the interaction between complexity 
and yes-no was reliable, F(2,  38) = 3.78, 
p < .05. A further analysis, involving posi- 
t ive responses only,  showed that  greater  
sentence complexity was reliably associated  
with higher recall levels, F(2 , 38) = 4.44,  
p < .025. In cued recall ,  there were sig- 
nificant effects of response type, F (1, 19)  
= 213, p < .001, complexity, F (2,  38) =  
49.2, p < .001, and the Complexity × Re- 
sponse Type interaction, F (2, 38) = 19.2,  
p < .001. An overall analysis of variance, 
incorporating both free and cued recall, was  
also carried out and this analysis revealed 
significantly higher performance for greater 
complexi ty ,  F (2 ,  38) =  36.5,  p  <  .001,  
f o r  p o s i t i v e  t a r g e t  w o r d s ,  F  ( l ,  1 9 )   
= 139, p < .001, and for cued recall rela- 
t ive to  f ree recal l ,  F (1 ,  19) = 100,  p <  
.001. All the interactions were significant  
at the p < .01 level or better; the descrip- 
tion of these effects is provided by Figure 6. 

Experiment 7 has thus demonstrated that  
more complex,  elaborate  sentence frames  
do lead to higher recall, but only in the case  
o f  p o s i t i v e  t a r g e t  w o r d s .  Fu r t h e r ,  t h e  
effects of complexity and response type are  
greatly magnified by reproviding the sen- 
tence frames as cues. 

These results do not fit the original simple  
view that  memory performance is  deter- 
mined only by the nominal level of pro- 
cessing. In all conditions of Experiment 7  
semantic processing of the target word was  
necessary, yet there were s t i l l  large differ- 
ences in performance depending on sentence 
complexity, the relation between target word  
and the sentence context, and the presence  
o r  absence  of  cues .  I t  seems  tha t  o the r  
factors besides the level of processing re- 
quired to make the perceptual decision are  
important determinants of memory perform- 
ance. 

The notion of code elaboration provides  
a more satisfactory basis for describing the  
results.    If a presented word does not fit 

the sentence frame, the subject cannot form  
a unified image or percept of the complete  
sentence,  the memory trace wil l  not  rep- 
re sent  an integ rated  meaningful  patte rn,  
and the word will not be well recalled. In  
the case of positive responses, such coherent  
patterns can he formed and their degree of  
cognitive elaborateness will increase with  
sentence complexity. While increased elab- 
oration by itself leads to some increase in  
reca ll  (poss ibly  because r icher  sentence  
frames can be more readily recalled) per- 
formance is further enhanced when part of  
the encoded trace is reprovided as a cue. 
It is well established that cuing aids recall,  
provided that the cue information has been  
encoded with t h e  target word at presenta- 
tion and thus forms part of the same encoded  
u n i t  (Tu l v in g  &  Th o mso n ,  1 9 7 3 ) .  Th e  
present results are consistent with the find- 
ing, but may also be interpreted as showing  
that a cue is effective to the extent that the  
cognitive system can encode the cue and the  
t a rg e t  a s  a  con gruou s ,  i n t e gra t e d  un i t .  
Elaborate  cues by themselves do not  aid 
performance even i f they were presented  
with the target word at input, as shown by  
the poor recall of negative response words.  
It is also necessary that the target and the  
cue form a coherent, integrated pattern. 

Schulman (1974) reported results which are 
e s s e n t i a l l y  i d e n t i c a l  t o  t h e  r e s u l t s  o f 
Experiment  7.  H e  found better recall  of  
congruous than incongruous  ph rases;  he  
also found that cuing benefited congruously  
encoded words much more than incongruous  
words. Schulman suggests that  congruent  
words can form a relational encoding with  
their context, and that the context can then  
serve as an effective redintegrative cue at  
recall (Begg, 1972; Horowitz & Prytulak,  
1969).  In  these terms,  Experiment 7 has  
added the finding that the semantic richness  
of the context benefits congruent encodings  
but has no effect on the encoding of incon- 
gruous words. 

Is t h e  concept of depth s t i l l  useful in  
describing the present experimental results,  
or are the findings better described in terms  
of the "spread" of encoding where spread  
refers to the degrees of encoding elaboration  
or the number o f  encoded features?   These 
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questions will be taken up in the general 
discussion, but in outline, we believe that 
depth sti ll  gives a  useful  account of the 
major qualitative shifts in a word's encod- 
ing (from an analysis of physical features 
through phonemic features to semantic prop-
erties). Within one encoding domain, how- 
ever, spread or number of encoded features 
may be better descriptions. Before grap- 
pling with these theoretical issues, three final 
short experiments will be described. The 
findings from the preceding experiments 
were so robust that it becomes of interest  
to ask under what conditions t h e  effects of 
different ial  encoding disappear.  Experi- 
ments 8, 9,  and 10 were attempts to set  
boundary l i mi t s  on the phenomena. 

FURTHER EXPLORATIONS OP DEPTH AND 

ELABORATION 
The three studies described in t h i s  sec-

t ion were undertaken to  examine further 
aspects of depth of processing and to throw 
more light on the factors underlying good 
memo ry  pe rfo rmance .  The  f i rs t  expe r i - 
ment explored the idea that the critical d i f -
ference between case-encoded and sentence- 
encoded words might l i e  in the similarity  
of encoding operations within the group o f   
case-encoded words.  That  i s ,  each case- 
encoded word is preceded by the same ques- 
t ion,  " I s  the  word  in  capi ta l  l e t t e rs?",  
whereas each rhyme-encoded and sentence- 
encoded word has i t s  own unique question.  
At retrieval, it is likely that the subject uses 
what  he  can  remember o f  the  encod ing  
question to  help  him ret rieve the ta rget  
word. Plausibly, encoding questions which 
were used for many target words would be 
less effective as retrieval cues since they  
do not uniquely specify one encoded event  
in episodic memory. This overloading of 
retrieval cues would be particularly evident 
for case-encoded words. It is possible to  
ex tend  the  a rgument  to  rhy me -encoded 
wo rd s  a l so ;  a l t hough  e ach  t arg e t  wo rd 
receives a different rhyme question, pho- 
nemic differences may not be so unique or 
distinctive as semantic differences (Lock- 
hart, Craik, & Jacoby, 1975). 

Some empirical  support  for these ideas 
may be drawn from two unpublished studies 
by Moscovi tch and Craik (Note 1 ) .  The  
first study used the same paradigm as the 
present series and compared cued with non- 
cued recall, where the cues were the original 
encoding questions. It was found that cuing 
enhanced recall, and that the effect of cuing 
was greater with deeper levels of encoding. 
T h u s  t h e  e n c o d i n g  q u e s t i o n s  d o  h e l p 
r e t r i e va l ,  a nd  th e i r  b en e f i c i a l  e f fe c t  i s 
greatest with semantically encoded words. 
The second study showed that when several 
t a rge t  word s sh a red  the  sa me  e nc od ing 
question (e.g., "Rhymes with train?" BRAIN,  
CRANE ,  PLANE ;  "Animal category?" LION,  
HORSE,  GIRAFFE),  the sharing manipulation  
had an adverse effect on cued recall. Fur- 
the r,  the adverse e ffect  was g reatest  fo r 
deeper levels of encoding, suggesting that 
the normal advantage to  deeper levels is 
associated with the uniqueness of the en-
coded question-target  complex ,  and that 
wh en  t h i s  u n iq u en e ss  i s  r e mov e d ,  t he  
mnemonic advantage disappears. 

T h e se  i d ea s  a n d  f i n d in g s  sug g e s t  a n 
experiment in which a case-encoded word  
is made more unique by being the one word  
in an encoding series to be encoded in this  
way.  In  this  si tuat ion the  one case word 
might be remembered as well as a word,  
which, nominally, received deeper process- 
ing.  Such  a n  e xp e ri men t  i n  i t s  e x t re me  
form would be expensive to conduct, in that 
one word forms the focus of interest. Ex-
periment 8 pursues the idea of uniqueness  
in  a  less  ext reme form. Three groups  of 
subjects each received 60 encoding trials; 
each trial  consisted of a  case, rhyme, or 
category question.  However,  each group of 
subjects received a different number of trials 
o f  e a c h  q u e s t i o n  t y p e :  e i t h e r  4  c a s e ,  
16 rhyme, and 40 category t rials; 16, 40,  
and 4 t r i a l s ; or 40, 4, and 16 trials, respec-
t ively. The prediction was that  whi le  the 
t y p i c a l  p a t t e r n  o f  r e s u l t s  w o u l d  b e  
found when 40 trials of one type were given, sub- 
sequent recognition performance would be 
enhanced with smaller set  sizes;  this en-
hancement would be especially marked for 
the case level of encoding. 
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TABLE 5 
DESION AND RESULTS OF EXPERIMENT 8 

  

 

Experiment 8 
Method. Three groups of subjects were tested. 

Group 1 rece ived 4  case  ques t ions ,  16  rhyme 
quest ions ,  and 40 ca tegory ques tions .  Group 2 
received 16, 40, and 4, respectively, while Group  
3  received 40, 4 ,  and 16, respectively.  At each 
level of encoding, half of the questions were de- 
signed to e l ic i t  yes responses and half no responses. 
Thus each group received 60 t r i a l s ;  question type 
and response type were randomized. The design  
is shown in Table 5.  

The  subjec ts  were tes ted indiv idu al ly .  Each 
question was read by the experimenter while the 
subject looked in the tachistoscope; the word was 
exposed for 200 msec and the subject responded  
by pressing one of two response keys. The sub- 
jects were informed that the test was a perceptua1- 
reaction time task; the subsequent memory test   
was not mentioned. After completing the 60 en- 
cod ing  t r ia ls ,  eac h subje c t  w as  g iven  a  shee t 
containing the 60 target words plus  120 distrac- 
to rs .  He was told to check exact ly  60 words— 
those words he had seen on the tachistoscope. 

The same pool of 60 common nouns was used  
as  t a rge ts  t h roughou t  th e  e xp er ime nt .  W ith in  
each experime nta l  group the re  were  four  p re-
sentation l i s t s ;  in each case Lists 1 and 2 differed 
only in the reversal of positive and negative deci-
sions (e .g. ,  category-yes in Lis t 1 became ca t- 
egory-no  in List  2 ) .  Lists  3 and 4 conta ined  a 
fresh randomization of the 60 words, but again 
Lis ts 3 and 4 differed between themselves only  
in the reversal of positive and negative responses.  
In all, 32 subjects were tested in the experiment;  
11 each in Groups 1 and 2,  and 10 in Group 3.   
Two or  th ree  subjec ts  were  tes ted under each  
randomization condition. 

Results.  Table 5 shows t h e  proport ion 
recognized by each group. Each group shows 
t h e  t y p i c a l  p a t t e r n  o f  r e s u l t s  a l r e a d y

familiar from Experiments 1-4; there is no 
evidence of a perturbation due to set size.  
Table 5 also shows the recognition results 
organized by set size; it may now be seen  
that set size does exert some effect, most 
c on sp i cuou sly  on  rhy me -ye s  r e spon ses .  
However, the differences previously attri- 
buted to different levels of encoding were  
certainly not eliminated by the manipula- 
tion of set size; in general, when set size  
was held constant (across groups), strong  
effects of question type were still found. 

To recapitulate, the argument underlying 
Experiment 8 was that in the standard ex- 
periment, the encoding operation for case  
decisions is, in some sense, always the same;  
for rhyme decisions, it is somewhat similar  
from word to word, and is most dissimilar  
among words in the category task. If  the  
isolat ion ef fect  in  memory (see Cermak,  
1972) is a consequence of uniqueness of  
encoding operations, then when similar en- 
codings (e.g .,  "case decision" words) are  
few in number, they should also be encoded  
uniquely, show the isolation effect, and thus  
be well recalled. Table 5 shows that reduce- 
ing the number of case-encoded words from  
40 to 4 did not enhance their recall,  thus  
lack of isolation cannot account for their low 
retention. On the other hand,  a  reduct ion  
in set size did enhance the recall of rhyme- 
encoded words, thus isolation effects may  
p l a y  s o m e  p a r t  i n  t h e s e  e x p e r i m e n t s ,  
although they cannot account for all aspects 
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of the results. Finally, it  may be of some  
interest that recall proportions for rhymes– 
Set Size 4 are quite similar to category–Set  
Size 40 (.90 and .70 vs. .88 and .70); this  
observation is at least in line with the notion  
that when rhyme encodings are made more  
unique, their recall levels are equivalent to  
semantic encodings. 

Experiment 9: A Classroom Demonstration 
Throughout  this series of experiments, 

experimental rigor was strictly observed.  
Words were exposed for exactly 200 msec;  
g rea t  ca re  wa s  exe rc i sed  to  en su re  tha t  
subjects would not inform future subjects  
that a memory test formed part of the ex- 
periment; subjects were told that the experi- 
ments concerned percept ion and react ion  
time; response latencies were painstakingly  
recorded in all cases. One of the authors,  
by nature more skeptical than the other had  
formed a growing suspicion that this rigor  
reflected superstitious behavior rather than 
essent ia l  fea tures  of the  pa rad igm. This  
feeling of suspicion was increased by the  
finding of the typical pattern of results in  
Experiment 9, which was conducted under  
inten tional  l ea rn ing  condi t ions .  Accord - 
ingly, a simplified version of Experiment 2  
was formulated  which violated  many o f  
the rules observed in previous studies. Sub- 
jects were informed that the main purpose  
of the experiment was to study an aspect of  
memory; thus the final recognition test was  
e x pe c t ed  a nd  e n co d ing  wa s  i n t e n t i o nal  
ra ther  than inc identa l .  Words were  pre - 
sented serially on a screen at a 6-sec rate;  
during each 6-sec interval subjects recorded  
thei r re sponse to  the encoding quest ion.  
Indeed, the subjects were tested in one group  
of 12 in a classroom situation during a course  
on  lea rn ing  and  memory;  they  recorded  
their own judgments on a question sheet and 
subsequently attempted to recognize the tar- 
get words from a second sheet .  Reaction  
times were not measured. 

The point of t h i s  study was not to attack 
exper imenta l  r igor ,  bu t  ra the r  to  de ter - 
mine to what extent the now familiar pat- 
tern of results  would emerge under these  
much looser conditions. If such a pattern  
does emerge, it will force a further examina- 
tion of what is meant by deeper levels of 

processing and what factors underl ie the  
su pe r io r  re t en t io n  o f  de ep ly  p roc es sed  
stimuli. 

Method. On a projection screen, 60 words were 
presented, one at a time, for 1 sec each with a  
5-sce inte rword  in terval.  Al l subjec ts saw the 
same sequence of words,  but different subjects 
were asked different questions about each word.  
For example,  i f the first word was COPPER ,  one  
subject would be asked, "Is the word a metal?",  
a second, "Is the word a kind of fruit?", a third,  
"Does the word rhyme with STOPPER?",  and so  
on .  Fo r eac h w ord ,  s i x  ques t ions  we re  a ske d  
(c ase ,  rhyme,  c a t eg ory ×  y es -no ) .  Dur ing  t he  
series of 60 words, each subject received 10 trials  
of each question response combination, but i n  a 
different random order. The questions were pre- 
sented in bookle ts,  20 quest ions per page.  Six  
types of question sheet were made up, each type 
presented to two subjects. These sheets balanced 
t he  words  a c ross  q ues t ion  t ypes .  T he  s ub je c t 
studied the question, saw the word exposed on the 
screen, then answered the question by checking 
yes or no o n  the sheet.  After the 60 encoding  
trials, subjects received a further sheet contain- 
ing 180 words consisting of the original 60 target 
words  plus 120 dis t rac tors .  The subjec ts were 
asked to check exactly 60 words as  "old." Two 
different randomizations of the recognition lis t  
were constructed; this control variable was crossed 
with the six types of question sheets. Thus each  
of the 12 subjects served in a unique replication  
o f  t h e  e x p e r i m e n t .  I n s t r u c t i o n s  t o  s u b j e c t s  
emphasized that their main task was to remember 
t h e  words ,  a nd  tha t  a  re cogn i t i on te s t  w ou ld  
be given af ter the presentation phase.  The ma- 
terials used are presented in the Appendix.  

Result .  The top of Table 6 shows that  
the results of Experiment 9 are quite similar  
to those of Experiment 2, despite the fact  
that in the present study subjects knew of  
the recogni tion test and words were pre- 
sented at the rate of 6 sec each. The find- 
ing that subjects show exactly the same pat- 
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tern of results  under those very different  
conditions attests to the fact that the basic 
phenomenon under study is a robust one.  
It  parallels results from Experiment 4 and  
p rev iou s  f in d ings  o f  Hy de  an d  Jen ki ns  
( 1 9 6 9 ,  1 9 7 3 ) .  B e f o r e  c o n s i d e r i n g  t h e 
implications of Experiment 9, a replication  
will be mentioned. This second experiment  
was a  complete replication with 12 other  
subjects. The results  of the second study  
are also shown in Table 6. Overall recog- 
nition performance was higher, especially  
with case questions, but the pattern is the  
same. 

The results of these two studies are quite 
su rp r i s ing .  De spi te  in ten t iona l  l e arn ing  
condi t ions  and a slow presentat ion rate ,  
subjec t s  were  qui te  poor  a t  recogniz ing  
words which had been given shallow encod- 
ings .  Sin ce  subj ec ts  in  th i s  expe r imen t  
were asked to circle exactly 60 words, they  
could not  have used a st rict  cri terion of  
responding. Thus their low level of recog- 
nition performance in the case task must  
reflect inadequate initial registration of the 
information or rapid loss of registered infor- 
ma t i on .  In d eed ,  c han ce  pe r fo rman ce  i n  
this task would be 33%; we have not cor- 
rected the data for chance in any experi- 
ment. The question now arises as to why  
subjec ts  do  no t  encode  case  words to a  
deeper  l eve l  during  the  t ime af te r  the i r  
judgment was recorded. It is possible that  
recognition of the less well-encoded items is  
somehow adversely affected by well-encoded  
items. It  is also possible that subjects do  
not know how best to prepare for a memory  
test  and thus do no further processing of  
each word beyond the particular judgment  
that is asked. A third hypothesis, that sub- 
jects were poorly motivated and thus simply  
did not bother to rehearse case words in a  
more effect ive way, is  put  to test  in  the  
final experiment. Here subjects were paid  
by results; in one condition the recognition  
of case words carried a much higher reward  
than the recognition of category words. 

In any event, Experiment 9 has demon- 
strated that encoding operations constitute  
an  important  dete rminant  of  learning  o r  
repetition under a wide variety of experi- 
mental conditions. The finding of a strong  
effect under quite loosely controlled class- 

room conditions, without the trappings of  
t imers and tachistoscopes,  is  difficult to  
reconcile with the view that was implicit in  
the init ial experiments of the series: that 
processing of an item is somehow stopped  
at a particular level and that an additional  
fraction of a second would have led to bet- 
t e r  performance .  This  v iew i s  the refore  
now rejected. It seems to be the qualitative  
na ture  of  the  encoding  achieved  that  i s  
important for memory, regardless of how  
much t ime the system requi res  to  reach  
some hypothetical level or depth of encoding. 

Experiment 10 

The final experiment to be reported was 
carried out to determine whether subjects  
can achieve high recognition performance  
with case-encoded words if they are given  
a  st ronger inducement  to  concentrate  on  
these i tems. Subjects were paid for each  
word correctly recognized; also, they were  
informed beforehand that a recognition test  
would be given. Correct recognition of the  
three types of word was differentially re- 
warded  under three  di fferent  condi t ions.  
Subjects know that case, rhyme, and cat- 
egory words carried either a 1c, 3c,  or 6c  
reward.  

Method. Subjects were tested under the same 
cond i t i ons  a s  s ubj ec ts  in  Expe rime nt  9 .  T ha t  
is, 60 words were presented for 1 sec each plus  
5  s ec  fo r  th e  su bj ec t  t o  re co rd h i s  j udgmen t .   
Each subject had 20 words under each encoding 
condition (case, rhyme, category) with 10 yes and  
10 no responses in each condition. As in Experi- 
ment  9 ,  each word appeared in each encoding 
c ond i t ion  ac ross  d i f fe re nt  s ub je c ts .  A f te r  t he 
init ial  phase,  subjects  were given a recognition 
sheet of 180 words (60 targets plus 120 distrac- 
tors) and instructed to check exactly 60 words. 

T he re  w e re  t h re e  e xpe r ime n ta l  g roups .  A l l  
subjects were informed that the experiment was  
a study of word recognition, that they would be  
pa id  a c c o r d ing  t o  t he  nu mb e r  o f  w ords  t he y 
r e c o g n i z e d ,  a n d  t h e r e f o r e  t h a t  t h e y  s h o u l d 
attempt to learn each word. The groups differed  
in the value associated with each class of word: 
Group 1 subjects knew that they would be paid  
1c ,  6c ,  and 3c  fo r  c ase ,  rhyme,  and  c a t eg ory 
words, respectively; Group 2 subjects were paid  
3c ,  1c and 6c, respectively; and Group 3 subjects 
were  pa id 6c ,  3c ,  and 1c ,  respect ive ly .  These 
condi t i ons  are  summar ized ,  in  Ta ble  7 .  Thus ,  
across groups, each class of words was associated  
with each reward. There were 12 undergraduate 
subjects   in each of   three groups. 
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Results. Table 7 shows that while recog- 
nition performance was somewhat higher  
than the comparable conditions of Experi- 
ment 9 (Table 6), the differential reward 
manipulat ion had no effect  whatever. An  
analysis of variance confirmed the obvious;  
there were significant effects due to type  
o f  encoding,  F (2 ,  22) =  90.7,  p < .01,  
response type (yes-no),  F  (1,  11) = 42.4,  
p < .01,  a nd  t h e  En c o d i n g  ×  R esp o n se  
Type interaction, F (2, 22) = 4.13, p < .05,  
but no significant main effect or interactions  
involving the differential reward conditions. 

Although this experiment yielded a null  
result, i t s  results are not without interest.  
Even when subjects were presumably quite  
mo t iv a ted  to  l ea rn  and  recog nize  ca se - 
encoded words, they failed to reach the per- 
formance levels associated with rhyme or  
c a t e g o r y  w o r d s .  S u b j e c t s  i n  G r o u p  3  
(6-3-1) reported that although they really  
did attempt to concentrate on case words,  
the category words were somehow "simply  
easier" to recognize in the second phase of  
the study. 

Thus,  Experiments  8 ,  9 ,  and  10,  con- 
ducted in an attempt to establish the bound- 
ary conditions for the depth of processing  
effect, failed to remove the strong superi- 
ority originally found for semantically en- 
coded words. The effect is not due to iso- 
lation, in the simple sense at least (Experi- 
ment 8), it does not disappear under inten- 
tional learning conditions and a slow pre- 
sentat ion rate  (Experiment 9), and it  re- 
mains when subjects are rewarded more for 
recognizing words with shallower encod- 
ings (Experiment 1 0 ) .  The problem now  
is to develop an adequate theoretical con- 
text for these findings and it is to this task  
that we now turn. 

GENERAL  DISCUSSION 
The experimental  resul t s  wil l  f i r s t  be 

b r i e f l y  s u m m a r i z e d .  E x p e r i m e n t s  1 - 4 
showed that when subjects are asked to make 
various cognitive judgments about words 
e x p o s e d  b r i e f l y  o n  a  t a c h i s t o s c o p e , 
subsequent memory performance is strongly 
determined by the nature of that judgment. 
Questions concerning the  word 's meaning 
yielded higher memory performance than 
questions    concerning    either    the    word's 

sound or the physical characteristics of its 
printed form. Further, positive decisions in 
the initial task were associated with higher 
memory performance (for more semantic 
questions at least) than were negative 
decisions. These effects were shown to hold 
for recognition and recall under incidental 
and intentional memorizing conditions. One 
analysis of Experiment 2 showed that 
recognition increased systematically with 
initial categorization time, but a further 
analysis demonstrated that it was the nature 
of the encoding operations which was crucial 
for retention, not the amount of time as such. 
Experiment 5 confirmed that conclusion. 
Experiments 6 and 7 explored possible 
reasons for the higher retention of words 
given positive responses: it was argued that 
encoding elaboration provided a more satis-
factory description of the results than depth 
of encoding. Experiment 8 showed that 
isolation effects could not by themselves 
give an account of the results, Experiment 9 
demonstrated that the main findings still 
occurred under much looser experimental 
conditions, and Experiment 10 showed that 
the pattern of results was unaffected when 
differential rewards were offered for 
remembering words associated with different 
orienting tasks. 

This set of results confirms and extends 
the findings of other recent investigations, 
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notably the series of studies by Hyde, Jenk-
ins, and their colleagues (Hyde, 1973; Hyde 
and Jenkins, 1969, 1973; Till & Jenkins, 
1973; Walsh & Jenkins, 1973) and by 
Schulman (1973, 1974). It is abundantly 
clear that what determines the level of recall 
or recognition of a word event is not inten-
tion to learn, the amount of effort involved, 
the difficulty of the orienting task, the 
amount of time spent making judgments 
about the items, or even the amount of 
rehearsal the items receive (Craik & 
Watkins, 1973); rather it is the qualitative 
nature of the task, the kind of operations 
carried out on the items, that determines 
retention. The problem now is to develop an 
adequate theoretical formulation which can 
take us beyond such vague statements as 
"meaningful things are well remembered." 

Depth of Processing 
Craik and Lockhart (1972) suggested that 

memory performance depends on the depth to 
which the stimulus is analyzed. This 
formulation implies that the stimulus is 
processed through a fixed series of ana-
lyzers, from structural to semantic; that the 
system stops processing the stimulus once 
the analysis relevant to the task has been 
carried out, and that judgment time might 
serve as an index of the depth reached and 
thus of the trace's memorability.  

These original notions now seem unsatis-
factory in a number of ways. First, the 
postulated series of analyzers cannot lie on a 
continuum since structural analyses do not 
shade into semantic analyses. The modified 
view of "domains" of encoding (Sutherland, 
1972) was suggested by Lockhart , Craik,  
a n d  J a c o b y  ( 1 9 7 5 ) .  T h e  m o d i f i c a t i o n 
p o s t u l a t e s  t h a t  w h i l e  s o m e  s t r u c t u r a l 
analysis must precede semantic analysis, a 
full structural analysis is not usually carried 
o u t ;  o n l y  t h o s e  s t r u c t u r a l  a n a l y s e s  
necessary to provide evidence for subsequent  
domains are performed. Thus, in the case 
where a st imulus is  highly predictable at  
the  semant ic  l evel ,  on ly  ra the r  min imal  
structural analysis, sufficient to confirm the  
e xpe c t a t i on ,  wou ld  b e  ca r r ied  out .  The  
original levels of processing viewpoint is  
also unsatisfactory in the light of the present 

empirical findings if it is assumed that yes 
and no responses are processed to roughly 
the same depth before a decision can be 
made, since there are no differences in 
reaction times, yet there are large differences 
in retention of the words. 

Second, large differences in retention were 
also found when the complexity of the 
encoding context was manipulated. 
Experiment 7 showed that elaborate sentence 
frames led to higher recall levels than did 
simple sentence frames. This observation 
suggests than an adequate theory must not 
focus only on the nominal stimulus but must 
also consider the encoded pattern of 
"stimulus in context." 

Third, and most crucial perhaps, strong 
encoding effects were found under inten-
tional learning conditions in Experiments 4 
and 9; it is totally implausible that, under 
such conditions, the system stops processing 
the stimulus at some peripheral level. Unless 
one assumes complete perversity of subjects, 
it must be clear that the word is fully 
perceived on each trial. Thus, differential 
depth of encoding does not seem a promising 
description, except in very general terms. 
Finally, as detailed earlier, initial processing 
time is not always a good predictor of 
retention. Many of the ideas suggested in the 
Craik and Lockhart (1972) article thus stand 
in need of considerable modification if that 
processing framework is to remain useful. 

Degree of Encoding Elaboration 
Is spread of encoding a more satisfactory 

m e t a p ho r  t h a n  d e p th ?  T he  im pl i ca t i o n  
of this second description is  that whi le a 
verbal st imulus is usual ly identi fied as a 
particular word, this minimal core encoding 
can be elaborated by a context  of further 
structural, phonemic, and semantic encod-
ings. Again, the memory trace can be con-
ceptualized as a record of the various pat-
tern-recognition and interpretive analyses 
carried out on the stimulus and its context; 
the difference between the depth and spread 
viewpoints lies only in the postulated orga-
nization of the cognitive structures respon-
sible for pattern recognition and elabora- 
t ion ,  wi th dep th  imp lying that  encoding 
operations    are   carried    out    in   a    fixed 
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sequence and spread leading to the more 
flexible notion that the basic perceptual core 
of the event can be elaborated in many 
different ways. The notion of encoding 
domains suggested by Lockhart, Craik, and 
Jacoby (1975) is in essence a spread theory, 
since encoding elaboration depends more on 
the breadth of analysis carried out within 
each domain than on the ordinal position of 
an analysis in the processing sequence. 
However, while spread and elaboration may 
indeed be better descriptive terms for the 
results reported in this paper, it should be 
borne in mind that retention depends 
critically on the qualitative nature of the 
encoding operations performed—a minimal 
semantic analysis is more beneficial for 
memory than an elaborate structural analysis 
(Experiment 5). 

Whatever the sequence of operations, the 
present findings are well described by the 
idea that memory performance depends on 
the elaborateness of  the  f inal  encoding . 
Retention is enhanced when the encoding 
c o n t e x t  i s  m o r e  f u l l y  d e s c r i p t i v e 
(Experiment  7) ,  a l though this benefic ia l 
effect is restricted to cases where the target 
stimulus is compatible with the context and 
can thus form an integrated encoded uni t 
w i th  i t .  Thu s  the  in c re ased  e l abo ra t io n 
provided by complex sentence frames in 
E x p e r i m e n t  7  d i d  n o t  i n c r e a s e  r e c a l l 
performance in the case of negative response 
words. The same argument can be applied to 
the generally superior retention of positive 
r e s p o n s e  w o r d s  i n  a l l  t h e  p r e s e n t 
exper iment s ;  fo r  posi t ive  re sponses  the 
encoding question can be integrated with the 
t a rg e t  wo rd  a n d  a  mo re  e l ab o ra t e  u n i t 
formed. In certain cases, however, positive 
responses do not yield a more elaborately 
e n c o d e d  u n i t :  s u c h  c a s e s  o c c u r  w h e n 
negative decisions specify the nature of the 
attributes in question as precisely as positive 
decisions. For example, the response no to 
the question "Is the word in capital letters?" 
i n d i c a t e s  c l e a r l y  t h a t  t h e  w o r d  i s  i n 
lowercase letters; similarly a no response to 
the question "Is the object  bigger than a 
man?" indicates that the object is smaller 
than a man. When no responses yield as 
e labora te  an  encod ing  as  yes  re sponses , 
m e m o r y  p e r f o r m a n c e  
levels   are   equivalent.      There    is   nothing 

inherently superior about a yes response; 
retention depends on the degree of 
elaboration of the encoded trace. 

Several authors (e.g., Bower, 1967; 
Tulving & Watkins, 1975) have suggested 
that the memory trace can be described in 
terms of its component attributes. This 
viewpoint is quite compatible with the notion 
of encoding elaboration. The position argued 
in this section is that the trace may be 
considered the record of encoding operations 
carried out on the input; the function of these 
operations is to analyze, and specify the 
attributes of the stimulus. However, it is 
necessary to add that memory performance 
cannot be considered simply a function of the 
number of encoded attributes; the qualitative 
nature of these attributes is critically im-
portant. A second equivalent description is 
in terms of the "features checked" during 
encoding. Again, a greater number of fea-
tures (especially deeper semantic features) 
implies a more elaborate trace. 

Finally, it seems necessary to bring in the 
principle of integration or congruity for a 
complete description of encoding. That is, 
memory pe rformance  is  enhanced to  the 
extent that the encoding question or context 
forms an integrated unit with the target word. 
The higher retent ion of posit ive decision 
words in Schulman's (1974) study and in the 
present experiments can be described in this 
way. The question immediately arises as to 
why integration with the encoding context is 
so helpful. One possibility is that an encoded 
unit is unitized or integrated on the basis of 
p a s t  e x p er i e nc e  a n d ,  j u s t  a s  t h e  t a rg e t 
st imulus fi t s  naturally  into a compat ible 
c o n t e x t  a t  e n c o d i n g ,  s o  a t  r e t r i e v a l , 
re-presentation of part of the encoded unit 
w i l l  l ea d  e a s i l y  t o  r e g e ne r a t i on  o f  t h e  
to ta l  un i t .  The  suggest ion i s  that  at  en - 
coding the stimulus is interpreted in terms  
of the system's structured record of past 
learning, that is, knowledge, of the world  
or "semant ic  memory" (Tulving, 1972) ;  
a t  ret rieval ,  the in fo rmat ion provided as  
a  c u e  a g a i n  u t i l i z e s  t h e  s t r u c t u r e  o f  
semantic memory to reconstruct the initial 
e n -c o d in g .  An  in t e g ra t ed  o r  c on g ruo u s  
encoding thus yields better memory per- 
formance, fi rst,  because a more elaborate  
trace   is   laid   down   and,   second,   because 
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r i c h e r  e n c o d i n g  i m p l i e s  g r e a t e r  c o m - 
patibility with the structure, rules, and 
organization of semantic memory. This 
structure, in turn, is drawn upon to facilitate 
retrieval processes. 

Broader Implications 
Finally, the implications of the present 

experiments and the related work reported by 
Hyde and Jenkins (1969, 1973), Schulman 
(1971, 1974) and Kolers (1973a; Kolers & 
Ostry, 1974) will be briefly discussed. All 
these studies conform to the new look in 
memory research in  that  the stress is  on 
mental operations; items are remembered not 
as presented stimuli acting on the organism, 
b u t  a s  c o mpo n en t s  o f  m e n t a l  a c t i v i t y . 
Subjects remember not what was "out there." 
b u t  w h a t  t h e y  d i d  d u r i n g  e n c o d i n g . 

In more traditional memory paradigms, the 
major theoretical concepts were traces and 
a s so c i a t i o n s ;  i n  b o t h  c a s e s  t h e i r  ma i n 
theoretical property was strength. In turn, the 
s u b j e c t ' s  p e r f o r m a n c e  i n  a c q u i s i t i o n , 
retention, transfer, and retrieval was held to 
be a direct function of the strength of asso-
ciations and their interrelations. The deter-
minants of strength were also well known: 
s t u d y  t i m e ,  n u m b e r  o f  r e p e t i t i o n s ,  
recency, intentionality of the subject, pre- 
experimental associative strength between 
items, interference by associations involving 
identical or similar elements, and so on. In 
the experiments we have described here, 
these important determinants of the strength 
of associations and traces were held 
constant: nominal identity of items, 
preexperimental associations among items, 
intralist similarity, frequency, recency, 
instructions to "learn" the materials, the 
amount and duration of interpolated activity. 
The only thing that was manipulated was the 
mental activity of the learner; yet, as the 
results showed, memory performance was 
dramatically affected by these activities. 

This difference between the old paradigm 
and the new creates many interest ing re-
search problems that would not readily have 
suggested themselves in the former frame-
work. For example, to what extent are the 
e n c o d i n g  o p e r a t i o n s  p e r f o r m e d  o n  a n  
event under the person's volitional strategic 

control, and to what extent are they deter-  
mined by factors such as context and set? 
Why are there such large differences be-
tween different encoding operations? In 
particular, why is it that subjects do not, or 
can not, encode case words efficiently when 
they are given explicit instructions to learn 
the words? How does the ability of one list 
item to serve as a retrieval cue for another 
list item (e.g., in an A-B pair) vary as a 
function of encoding operations performed 
on the pair as opposed to the individual 
items? The important concept of association 
as such, the bond or relation between the two 
items, A and B, may assume a different form 
in the new paradigm. The classical ideas of 
frequency and recency may be eclipsed by 
notions referring to mental activity. 

There are problems, too, associated with 
the development of a taxonomy of encoding 
operations. How should such operations be 
classified? Do encoding operations really 
fall into types as implied by the distinction 
between case, rhyme, and category in the 
present experiments, or is there some 
underlying continuity between different op-
erations? This last point reflects the debate 
within theories of perception on whether 
analysis of structure and analysis of meaning 
are qualitatively distinct (Sutherland, 1972) 
or are better thought of as continuous 
(Kolers.   1973b). 

Finally, the major question generated by 
the present approach is what are the encoding 
operations underlying "normal" learning and 
remembering? The experiments reported in 
this article show that people do not 
necessarily learn best when they are merely 
given "learn" instructions. The present 
viewpoint suggests that when subjects are 
instructed to learn a list of items, they perform 
self initiated encoding operations on the 
items. Thus, by comparing quantitative and 
qualitative aspects of performance under 
learn instructions with performance after 
various combinations of incidental orienting 
tasks, the nature of learning processes may be 
further elucidated. The possibility of analysis 
and control of learning through its constituent 
mental operations opens up exciting vistas for 
theory and application. 
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APPENDIX 
Each subject in Experiment 9 received the 

same 60 words in the same order, but six dif-
ferent "formats" were constructed, such that all 
six possible questions (case, rhyme, category × 
y e s - n o )  w e r e  a s k e d  f o r  e a c h  w o r d  
(Table A 1 ) .  Thus, for SPEECH, the questions 
were (a) Is the word in capital letters? (b)  
Is  the  word  in  small   print?     (c)   Does  the 

word rhyme with each? (d) Does the word 
rhyme with tense? (e) Is the word a form of 
communication? (f) Is the word something to 
wear? Each format contained 10 question of 
each type. Negative questions were drawn from 
the pool of unused questions in that particular   
format. 

TABLE A1  

WORDS AND QUESTIONS USED IN EXPERIMENT 9 

 


