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Configural Properties in Sentence Memory I 

JOHN R. ANDERSON AND GORDON H.  BOWER 

Department of Psychology, Stanford University, Stanford, Cahfornia 94305 

Two theories of human memory, Gestalt theory and assoclationism, are contrasted with 
respect to their predictions about the cued recall of sentences. The Gestalt theory, with its 
assumption of emergent propemes, predicts that test probes which maintain the configural 
properties of the studied sentences should be superior to probes that  do not. The associative 
theory, with its assumption of independent associatlons, is shown to yield just the opposite 
prediction. The associative theory is confirmed in Exps. 1 and 2, but Gestalt theory is 
supported in Exps. 3 and 4 where the Ss were required to generate continuations to the 
sentence as part of the study task. 

What is the structure of human memory? 
Historically, psychology has known two major 
theories on this subject which stand in pro- 
found opposition to one another. The first is 
assoclationism, dating back to Aristotle, 
which attempts to reduce memory to a set of 
base elements called ideas, words, sense data, 
or, more recently, memory nodes. Knowledge 
is encoded in the form of connections among 
the base elements. The structure of these 
connections is very simple and mechanistic; 
there are bonds or associations linking pairs 
of elements. In recent times, the naked associa- 
tions have been clothed with labels for seman- 
tic relations (e.g., Quillian, 1969; Anderson, 
1972; Rumelhart, Lindsay, & Norman, 1972), 
but even so, one ts left with a rather simplistic 
structure for human memory. 

The second theory is Gestalt or organiza- 
tional psychology which proposes a strikingly 
different conception of human memory. 
Compared to associationism, it is a relative 
newcomer to the scene, receiving its first 
systematic formulation in Koffka's (1935) 
classic book. The Gestalters completely 
abandoned the associatlonists' attempt to 
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reduce memory to a base set of simple ideas 
interconnected by a complex network of 
associations. Rather, it was proposed that the 
units of memory were variable and dependent 
on the dynamic laws of perception. The 
mnemonic structure depends upon the per- 
ceptual system because stimuli that are per- 
ceived as units will be stored as unitary traces. 
These traces are connected together in 
hierarchical systems (Kohler, 1947, p. 144) 
to comprise the total memory structure. 

The point of this paper is not to review the 
data that can be marshalled for one or another 
point of view. Suffice it to say that on empirical 
grounds neither theory has the overwhelming 
advantage. Associationism applies most 
naturally when the material to be memorized 
is decomposable into units, such as words or 
nonsense syllables, and when that material has 
no meaningful structure. Modern interference 
theory is probably the best representative of a 
successful associatlonist theory. Gestalt (or 
organization) theory fares best when the 
material is just the opposite--rich in meaning- 
ful structure and not readily decomposable 
into simple units. Perhaps the success of 
mnemonic devices (e.g., Bower, 1970) is the 
best evidence for the Gestalt theory. Gestalt 
theory would claim that the best way to 
remember some new fact is to enrich it in a 
way that would transform it into a structure 
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with a simple and stable organization. 
Mnemonic devices appear to work m this 
manner. On the other hand, associationism 
would seem to predict that elaborating the 
material with further information would only 
increase the number of associations and so 
make memorizing more difficult. 

Anderson and Bower (1971) extended the 
contrast between associationism and Gestalt 
theory to the domain of linguistic material, 
using, for illustrative purposes, the Rumelhart, 
Lindsay, and Norman (1972) model which 
indicates how an associationist analysis might 
be given for sentences. They propose that a 
simple sentence can be decomposed into a set 
of  associations between a relation (typically, 
the verb of the sentence) and a series of noun 
arguments, the cases governed by the verb in a 
Fdlmore-type case grammar (see Fdlmore, 
1968). Figure 1 indicates how the sentence 

HIPPIE TOUCH DEBUTANTE 

FIG. 1. The associative structure for the sentence. 
"The hippie touched the debutante" according to the 
Rumelhart et  al. (1972) model. 

"The hippie touched the debutante" would be 
analyzed by Rumelhart et al. Each association 
is labeled with the case relation to keep it 
distinct from the other associations. It is 
because of this labeling that we know Figure 1 
represents "The hippie touched the debu- 
tante" and not "The debutante touched the 
hippie." 

The reader should also note with respect to 
Figure 1 that this model involves a type-token 
distinction. That is, the nodes involved in 
encoding the sentence "The hippie touched 
the debutante" are not themselves the concepts 
"hippie," " touch,"  and "debutante." Rather, 
they are tokens of these concepts. These token 

nodes are connected by further associations 
(labeled with ISA and ACT relations) to the 
type nodes which represent the actual concepts. 
The type-token distinction provides efficiency 
in information storage and avoids ambiguities 
in the representation of information. 

For  present purposes, the important presup- 
position behind such analyses is that simple 
sentences can be decomposed into a network 
of separate and independent associations. In 
contrast, we (Anderson & Bower, 1971) 
argued that the Gestalt theory would predict 
that simple sentences are perceived and stored 
in a unitary fashion. However, our data were 
distinctly opposed to this hypothesis of umtary 
storage. For  instance, it was found in prompted 
recall of sentences that Ss tend frequently to 
remember simple sentences in fragments 
rather than overwhelmingly m all-or-none 
fashion. Incidentally, Anderson (1963) re- 
ports free recall data that also show consider- 
able partial-sentence recall as the associationist 
theory would predict. 

After our earlier experiment, we hit upon 
another experimental situation that would 
distinguish between the Gestalt and associa- 
tionist theories. Moreover, we were convinced 
that in this new situation the outcome of the 
experiment would be favorable to Gestalt 
theory. The conflict between Gestalt theory 
and associationism in this situation is not 
concerned with whether the sentence was 
stored in many pieces (associations) or as a 
unit. The verdict of the prior experiment will 
be accepted on that issue. Rather the present 
issue concerns the independence of the 
associations. Rumelhart et al. (1972) did not 
explicitly commit themselves on thls point, 
but without special assumptions, they seem 
committed to predicting that the separate 
associations in a trace are functionally 
independent. That is, reactivation of one 
association in a structure at the time of recall 
should not affect the state of the others. The 
Gestalt principle of emergence contrasts 
sharply with that independence assumption; 
a structure is not just the sum of its parts but 
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rather has new emergent properties that are 
dependent upon the configuration of the 
parts. 

This principle of emergence applied to 
sentences has an obvious and intuitive conse- 
quence; namely, the information conveyed 
by a sentence is not just a combination of the 
information conveyed by its separate parts. 
New properties should emerge from the 
sentence because of the configuration of  its 
parts. However, an associative account such 
as that in Figure 1 does not countenance 
emergent, configural properties. Figure 1 
consists of the words (or perhaps, concepts) 
of the sentence and the associations between 
them, and that is all. It is this mechanical 
compounding of the parts to form a represent- 
ation of the sentence that leads the associative 
theory to the counterintuitive predictions that 
will be tested in these experiments. 

CHILD HIT 

(b) (d) 
ACTOR OBJECT SA~( 

e) 
LANDLORD 

(-~ ACTOR -O OBJEcTISA~ (e) 

(a)IlS A (b)(C)IAcT(d) 
MINISTER PRAISED 

FIG. 2. The assocmtive structure for the two sent- 
ences "The chdd hit the landlord" and "The minxster 
praised the landlord." 

Consider the associative structure that 
should develop after studying a pair of sen- 
tences like (1) and (2), which have the same 
direct object of the verb: (1), The child hit 
the landlord; and (2), The minister praised the 
landlord. The associative structure for these 
two sentences is illustrated in Figure 2. The 

crucial question of interest is how would a cue 
(prompt) such as frame (3) below compares 
with a cue such as frame (4) in terms ofehciting 
recall of the common object noun: (3), The 
child hit the ; and (4), The chdd 
praised the. In frame (3), the subject- 
noun and verb are reproduced from the same 
study sentence, whereas in frame (4) they were 
selected from different study sentences. Since 
in both cases the subject and the verb have 
been associated with the same object-noun 
(i.e., landlord), there should be no amblguxty 
about what to recall in either case. The Gestalt 
hypothesis would predict that recall to frame 
(3) should exceed that to frame (4) because the 
acquired pattern of parts is maintained m (3) 
but destroyed in (4). Consequently, the emer- 
gent reformation should be maintained in 
(3) but not in (4). Thls prediction of the Gestalt 
hypothesis has been judged to correspond with 
intuition by every colleague or student we have 
consulted. 

However, associative models lead to just 
the opposite prediction. The assocmtaons in 
Figure 2 have been labeled with probabilities 
to help explain the associative prediction. 
These labels denote the probabilities that 
the associations are effective at the time 
of recall. The probability of  any one 
association being effective is assumed to be 
independent of the probabilities for any other. 
In the following, we shall be concerned with 
the probability that S recalls the object-noun 
when cued with various other parts of a 
sentence. We shall write these recall probabil- 
ities like conditional probabilities. Thus, 
P(O[S), P(OJV), P(O[S1V1) and P(O[S~V2) 
will denote the probability of object-noun 
recall given a recall test cue of, respectively, a 
subject, a verb, a subject and verb from the 
same studied sentence, and a subject and verb 
from different sentences of pairs lake (1) and 
(2). An S~V~ test frame like (3), with S and V 
from the same sentence, will be called a Same 
cue; an $1V2 test frame like (4) will be called a 
Crossed-over cue. 

By inspection of Figure 2, the following 
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equations are found to describe the recall 
probability for Same versus Crossed-over test 
frames: 

P(OISIV~) = abde + (1 - ab)cde (5) 
P(O[S1V2) = abde + (1 - abde)cde. (6) 

Subtracting (5) from (6) we have (7) 

P(OIS~V2) - P(OIS,V1) = abcde(1 - de). 
(7) 

In words, recall to the Cross-over cue is 
predicted to exceed recall to the Same cue. 
Now the difference in Eq. (7) in favor of the 
Crossed-over cue may not be very large. For  
instance, if the probability for each association 
were .67, the difference would be only .073. 
However, even the prediction that these two 
test frames should elicit about equal recall is 
counterintuitive. 

Recall of the object to the Crossed-over 
cue will succeed if either of two separate 
associative paths are intact, the one from the 
subject in the first sentence to the object or 
the one from the verb in the second sentence 
to the object. In contrast, for the Same cue the 
two associative paths, from the verb and from 
the subject, share two links in common, 
specifically the ones between the verb token 
and the object type. It is this difference which 
gives the Crossed-over cue the shght advant- 
age in the associationist theory. 

A second interesting prediction can be 
derived from Figure 2. It concerns the prob- 
ability of successful object recall to a cue like 
frame (8), which only contains a subject-noun, 
and a cue like frame (9) which only contains a 
verb: (8), The child . . .  the ; and 
(9), The .. .  praised t h e . ~  The prob- 
abilities of recall for frame (8), P(O]S), and 
for frame (9), P(OIV), are: (10), P (O]S )=  
abde; and (11), P(OIV ) =ede.  The interesting 
observation is their relation to the probability 
of object recall to the Crossed-over cue, which 
is given in Eq. 12: 

1 - P ( O [ S l V e )  = [1  - P ( O ] S ) ]  [1  - P(OlV)], 
(12) 

or 

P(OISxV2) = 1 -- [1 - P ( O [ S ) ]  [1 - P(OIV)]. 
(12') 

That is, the associative model predicts that the 
probability of nonrecall to the Crossed-over 
cue should equal the product of  the probabil- 
ities of nonrecall to the subject-only cue and 
the verb-only cue. This follows because the 
Crossed-over cue is viewed as just an inde- 
pendent combination of subject and verb 
cues. This prediction can be shown to hold for 
almost any associative structure, not just the 
Rumelhart et al. (1972) model. Combining 
Eq. (7) with Eq. (12') leads to the predicted 
inequality: 

P(OISIVI) ~< 1 - [1 - P(OIS)] [1 - P(O[V)I. 
(13) 

Equation (7) and Inequality (13) rest on the 
assumption of any associative model that there 
is no further information in the Same cue than 
that contained in its parts, the subject and the 
verb. In contrast, if the Gestalt hypothesis is 
correct in its claim of emergent information, 
then both the inequality in (13) should be 
reversed and the Same cue should also be 
superior to the Crossed-over cue. Experiment 
1 was designed to test these differential pre- 
dictions. 

One thing should be emphasized about these 
predictions of the associative model. That is, 
they are not at all dependent upon the particu- 
lar graph structure configuration found in the 
Rumelhart et al. (1972) model. These predic- 
tions are compatible with basically any associ- 
ative model which assumes that the memory 
trace for the sentence is a graph structure of 
nodes interconnected by independent associ- 
ative links. Therefore, these experiments are 
testing a universal property of associative 
models in general rather than a predlction 
peculiar to the Rumelhart et al. diagrams. 

EXPERIMENT 1 

Method 
Thirty-two pairs of simple subject-verb-object 

sentences having a common object noun were created. 
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The pairs were similar to the pair (1) and (2) above. The 
sentences were constructed so that the preexperimental 
assooatmns between subject, verb, and object would 
be minimal, but also so that every combination of 
subject and verb with the common object-noun had a 
sensible interpretation. For each S, e~ght different pairs 
of sentences were randomly assigned to four testing 
conditions differing only m their recall cue: Condition 
S (subject-only cue), V (verb), SIVI (subject and verb 
from same study sentence), and $1V2 (subject and verb 
from 01fferent study sentences). The sentences were 
randomly divided into two separate hsts of 16 pairs or 
32 sentences. The first 32 sentences were studied and 
tested once, and then the second 32 were studied and 
tested once. The order of presentation was random 
within the constraint that the second sentence of a pair 
had to appear exactly 16 sentences after the first. The 
order of testing was identical to the order of presenta- 
tion, with the necessary exception of the Crossed-over 
cues. In this case the subject for the test cue came from 
the sentence that had occurred an the same ordinal 
position during study, but the verb of the test frame 
came from the other member in that sentence pair, 
which had occurred 16 sentences before or after in the 
study sequence. These study sentences and test cues 
were presented to the S on IBM cards, one sentence or 
test cue to a card. Each S had a deck of cards which he 
turned over one by one, paced by the E who signaled 
the appropriate time intervals. The S studied the 
sentences at a 6-sec rate and made written recall on the 
test cards at a 15-sec rate. For all cues the S was asked 
to recall only the object of the sentence. Before the 
experiment began, the exact nature of the experiment 
and the types of recall cues were described in consider- 
able detail to the Ss. It was emphasized that they should 
treat the two words in the Crossed-over test frame as 
independent cues for recall. The total experimental 
session lasted about 40 min. 

Subjects. Forty-six Ss (24 female, 22 male; 17-22 
years in age) were tested in groups ranging in size from 
1 to 10. The Ss served in the experiment to partially 
fulfill a requirement in the introductory psychology 
course at Stanford University. 

Results 

One quahficat ion should be ment ioned 

abou t  Eq. (12), which was derived in the 
in t roduct ion.  The equat ion  will only apply to 
data  from individual  subjects, not  to average 

data. This is because it is reasonable to suppose 
that  the probabil i t ies a, b, e, d, and e will 
covary across Ss (e.g., if some subjects are 
brighter than  others). Consequently,  the 
following inequal i ty  is to be predicted: 

[ 1 - ~  n j - - ~ P ( ~ O n ] V ) ]  

< ~ ,  [1 - P(OlS)] [1 - e ( o l w ) ]  
(14) 

/7 
l 

That  is, a different value will be obtained 

depending on how the value 

[I - P ( O I S ) ]  [1 - P ( O ] V ) ]  

is computed.  A smaller value will be obtained 

if that  quant i ty  is computed from average 

values of P(OIS ) and P(O[V) than if the 

quant i ty  is computed separately for each sub- 

ject and then averaged. It  is only when the 
quant i ty  is calculated by the latter method 

that  Eq. (12) should hold. 
Table 1 summarizes the results of  the 

experiment.  The probabi l i ty  of recalling the 

object to the four different cues is reported in 

TABLE 1 

PROPORTION OBJECT RECALL-- 
EXPERIMENT 1 

1. P(OIS) .470 
2. P(OIV) .292 
3. P(O[S~VI) .579 
4. P(O[SIV2) .611 
5. 1 - [1 - P(O[S)] [1 - P(O]V)] .624 ~' 
6. 1 - [I -P(OIS)]l l  -P(OIV)] .604 b 

a Computed from lines 1 and 2. 
b Computed for each S and then averaged. 

the first four lines of Table 1. Each of the 

propor t ions  in lines 1-4 is based on 736 
observations. Lines 5 and  6 report  the quant i ty  

used in Eq. 12 calculated by the group-average 
and individual-S methods.  The probabih ty  of 

recall to the Same cue was less than the 

probabi l i ty  of recall to the Crossed-over cue, 
and  less than  the predicted probabil i t ies in 

lines 5 and  6 derwed from the recall to the 
subject-only and verb-only cues. Al though 
the observed differences agree with the pre- 
dictions of the associative hypothesis, they are 
quite small, less than  5% compar ing  the 
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extreme numbers. (We had noted in the in- 
troduction that the recall difference between 
the Same and Crossed-over cues might be 
qmte small.) Although these differences would 
not approach statistical significance, the result 
is surprising given one's initial intuitions. 
Also note that the quantity 

1 - [1 - P(OlS)]  [1 - P(OlV)]  

when calculated correctly (line 6) is very nearly 
equal to the average recall to the Crossed-over 
cue as Eq. 12' would predict. In its total effect, 
this experiment greatly enhances the credibility 
of  an associative account of  sentence memory.  

EXPERIMENT 2 

Perhaps the Gestalt hypothesis failed in 
Exp. 1 because of the character of  the sentences 
used. They were all sentences of  the form of 
(l) and (2), chosen to have minimal preexperi- 
mental associations among subject, verb, and 
object. Thus, they were peculiarly arbitrary 
and perhaps not very meaningful out of  a 
context. One might wish to claim in defense of 
Gestalt theory that those sentences lacked the 
emergent properties of  sentences one ordin- 
arily encounters. Therefore, Exp. 1 was 
repeated, but this time using simple sentences 
that appeared somewhat richer in meaning 
and made better contact with S's previous 
experience. Examples are: (15), The Arab 
rode the camel; and (16), The cat chased the 
mouse. 

In such sentences there is substantial prob- 
ability that the S could guess the correct object 
when cued with the subject and the verb. 
Therefore, two plausible objects were assigned 
to each sentence to provide a measure of  how 
much recall by guessing was occurring. For  
instance, the alternative objects for frames 
(15) and (16) were "horse"  and " ra t , "  re- 
spectively. By looking at the frequency with 
which the alternative was recalled in place of  
the correct object, we were able to devise a 
correction for guessing. However, this use of  
alternative objects brought with it a different 

technical difficulty: It  is very difficult to 
construct a large number of  pairs of  subject- 
verb combinations as in sentences (1) and (2) 
which can both take either of  two objects and 
which still yield highly meaningful sentences 
like (15) and (16). It  is necessary to have pairs 
of  such subject-verb combinations only if we 
insist on using Crossed-over cues. Therefore, 
we decided not to use Crossed-over cues in this 
experiment. The previous experiment had 
already indicated that the probabihty of  recall 
to the Crossed-over cue could be estimated 
from the recall to the subject-only and the 
verb-only cues. (This result is also replicated 
in Exp. 3.) Therefore, with these specially 
constructed materials recall was tested only 
with the Same cue, the subject-only cue, and 
the verb-only cue. Data  from these conditions 
will afford a test of  the predicted inequahty in 
Eq. 13, although they will not test Eq. 7 
involving the Crossed-over cue. 

Method 

Forty-five highly meaningful sentences were con- 
structed like (15) and (16) so that they could have either 
of two objects. For any sentence and for any S, the 
object was randomly selected from the pair of objects. 
Fifteen sentences were randomly assigned for each S 
to each of the following three recall-testing conditions" 
Same subject and verb, subject only, and verb only. 
Presentation order of the sentences was randomly 
determined for each S, and the order of testing the 
sentences preserved their order of study. As m Exp. 1, 
the sentences and test cues were presented to each S on 
his personal deck of IBM cards, one sentence or test 
cue to a card. The study rate was 5 sec per sentence and 
the test rate 15 sec. Recall of the object was requested 
for all cues, but unlike Exp. 1 S was also asked to 
recall the verb to the subject-only cue and the subject 
to the verb-only cue. The experiment lasted about 
30 min. Thirty Ss participated as partial fulfillment of a 
requirement in the introductory psychology course. 

Results 

For the subject-only cue, 30 ~ of the verbs 
were correctly recalled; for the verb-only cue, 
47 ~ of the subjects were recalled. The crucial 
data, that for object recall, is summarized in 
Table 2. Column 1 of that table presents the 
object-recall data uncorrected for guessing. The 
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TABLE 2 

PROPORTION OBJECT RECALL--EXPERIMENT 2 

Uncorrected Corrected 

1. P(OIS) .524 .484 
2. P(OIV) .271 .244 
3. P(O[SIV0 .671 .584 
4. 1 - [1 - P(O[S)] [1 - P(OIV)] .653" .610 
5. 1 - [1 - P(OIS)] [1 - P(OIV)] .64& .589 

" Computed from hnes 1 and 2. 
b Computed for each S and then averaged. 

da t a  were correc ted  for  guessing by subtract -  
ing f rom the number  o f  objects  correct ly  
recalled the number  o f  objects  in t ruded  which 
were a l ternat ive forms for  the correct  object.  

Since the choice between a l ternat ive  objects  
for  a par t i cu la r  sentence for  a par t i cu la r  S 
was r andom,  there was no poss ibi l i ty  o f  bias- 

ing with this correct  procedure .  This cor rec t ion  
reduces the " t r u e "  recall p robabi l i t i es  by 3 or  
4 ~ for  the single cues, bu t  a full 9 ~ for  the 
S~VI cue, which cons t ra ins  the guesses to a 
greater  extent. The predic t ions  o f  recall  to the 

SiVl cue (lines 4 and  5) f rom the S 1 and  Vl 
da t a  are sl ightly be low for the uncorrec ted  
data ,  and  slightly above  for  the correc ted  
data .  As  in Exp. 1, none  o f  these predic t ions  
is significantly different f rom the observed 

obJect-recall  to the SiVl cue. Therefore,  
Inequal i ty  (13) has been preserved even with  
"meaningfu l ly  r ich"  sentences. 

EXPERIMENT 3 

A defender  o f  the Ges ta l t  theory  might  
argue tha t  the assocmtive- f ragment  theory  was 
favored  in the preceding exper iments  because 
o f  an unna tu ra l  s t rategy o f  sentence process ing 
induced  by those  procedures .  Tha t  is, an S 
knowing  tha t  he is to be tested for  ve rba t im 
recall  wou ld  perhaps  begin to process  the 
a rb i t r a ry  sentences and  the test f rames as 
serial  strings o f  independen t  words  ra ther  than  
as meaningful  wholes with emergent  p roper -  
ties. I f  so, then the failure o f  the Same cue to 

exceed recall  p roduced  by the Crossed-over  
cue might  be unders tandable .  This a rgument  

suggests fur ther  tha t  a different ou tcome would  
occur  when procedures  insure a more  na tu ra l  
process ing o f  the exper imenta l  sentences. 

To achieve this end, Exp. 3 involved several 
changes in procedure .  Firs t ,  to avo id  a ver- 
ba t im encoding strategy,  an inc identa l  learning 

p a r a d i g m  was used. Second,  an incidental  
cover  t ask  was chosen tha t  would  bias  S 
towards  process ing the sentences in a meaning-  
ful fashion.  To this end, the S was asked to 
generate  some logical  con t inua t ion  to the 
themat ic  content  o f  the sentence. F o r  instance,  

S might  cont inue sentence (17) as (18): 
(17), The  minis ter  hi t  the l and lo rd ;  and  
(18), The minis ter  hit  the l and lo rd  with a cross. 

Method 

The 32 pairs of subject-verb-object sentences of 
Exp. 1 were used m this experiment. However, there 
was a curmus, and fortunately inconsequential, per- 
turbation in the design of this experiment due to a 
failure of the randomization program: There was not a 
constant number of sentences assigned to each con- 
dltion. A mlmmum of six different pairs of sentences 
were randomly assigned to each of the four testing 
conditions (subject-only, verb-only, Same, and Crossed- 
over) for each & This accounts for the &strlbution of 
24 pairs of sentences among the condmons. The num- 
ber of the remaining eight pairs of sentences assigned 
to each condition was random. Consequently, between 
6 and 11 pairs (rather than a constant eight pairs) were 
assigned to each condition for each S. 

All 64 sentences were stud~ed for one trial and then 
all were tested. The order of presentatmn was random 
within the constraint that the second sentence from a 
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pair appear 32 sentences after the first. Order of testing 
was the same as that of study (except for Crossed-over 
cues, as noted m Exp. 1). The sentences and test probes 
were presented on IBM cards as m the previous experi- 
ments. The Ss proceeded at a 15-sec rate, writing their 
continuation to each sentence on each study card 
before turning it over. The Ss were not constrained as 
to the grammatical structure of the continuation. They 
were only told that it should be short (no more than 
five words) and that it should relate to the original 
sentence. The Ss were told that the purpose of the 
experiment was to "determine the d~stnbutlonal 
characteristics of the grammatical structures and 
vocabulary choices college students make when they 
produce constrained verbal responses." All Ss appeared 
to accept this explanation since none admitted to 
antlopating a recall test. After going through all 64 
sentences, the true purpose of the experiment was 
revealed and the types of recall cues were carefully 
explained. Then Ss wrote their recall of the object-noun 
to the test frames, proceeding at a 15-sec rate. Forty- 
three Ss participated in this experiment as partial 
fulfillment of a requirement in an introductory 
psychology course. They were tested in groups ranging 
in size from 1 to 10. 

R e s u l t s  

The results are repor ted  in Table  3, which 
should  be c o m p a r e d  with Table  1 for  Exp. 1. 

I t  can be seen tha t  the predic ted  p r o p o r t i o n  o f  
recall  for  the Crossed-over  cue (line 6) is again  
very close to the observed recall (hne 4). 
However ,  in th~s exper iment  the Same cue 
ehclts much  bet ter  recall  than  does the 
Crossed-over  cue (.724 vs .592). A cor re la ted  
t test on the a rcs ln - t rans formed  p ropo r t i ons  

shows tha t  the difference between the Same 

and Crossed-over  cue is significant [ t (43 )=  

3.80, p < .001, two tailed]. Thus, it  appea r s  
tha t  the Ges ta l t  p red ic t ion  o f  the super ior i ty  
o f  the Same cue to the Crossed-over  cue is 
ob ta ined  if  only the exper iment  is done  right.  

EXPERIMENT 4 

I t  would  be a mis take,  however ,  to accept  
the conclus ion o f  Exp. 3 too  cavaherly.  
Perhaps  the assoc ia t iomst  hypothes is  can be 
salvaged.  A poten t ia l  d i rect ion for  its salva- 

t ion becomes appa ren t  if  one examines  critic- 
al ly the role o f  the cover  task  in Exp. 3. 

Essential ly,  it t r ans fo rmed  the sentences tha t  
the Ss were remember ing  f rom simple subject-  
verb-objec t  cons t ruc t ions  like tha t  o f  F igure  1 
to more  complex  cons t ruc t ions  like tha t  o f  
F igure  3 which gives the s t ructure  o f  sentence 
(18), "The  minis ter  hit  the l and lo rd  with a 

cross ."  The i m p o r t a n t  th ing to note  is tha t  the 
con t inua t ion  (in this case "wl th  a c ross")  is 
jus t  encoded  as ano the r  associat ive l ink f rom 

the main  m e m o r y  node of  the structure.  This  
means  tha t  the S might  be able to recall  the 

object  if he were cued with the con t inua t ion .  
A n o t h e r  observa t ion  to make  a long the way 

to salvaging the associat ive hypothes is  is tha t  
the S might  be able to recall  this con t inua t ion  
given subject,  verb,  or  both ,  wi thou t  using the 
associat ive s tructure in F igure  3 tha t  under l ies  
m e m o r y  of  this sentence. Tha t  is, since he has 

a l r eady  once genera ted  the con t inua t ion  

TABLE 3 

PROPORTION OBJECT RECALL--EXPERIMENT 3 

Proportion 

1. P(OIS) 
2. P(OIV) 
3. P(OIStV~) 
4. P(OlS~V2) 
5 1 - [1 - P(O[S)][1 - P(OIV)I 
6. 1 - [1 -P(OIS)][1 -P(OIV)] 

.449 

.277 

.724 

.597 

.602" 

.591 b 

Sample size 

692 
676 
706 
678 

" Computed from hnes 1 and 2. 
b Computed for each S and then averaged. 

22 
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MINISTER 

HIT 

ACT 

ACTOR 

(b) 
OBJECI 

( 

ISA 

c) 
INS~MENT)? 

(d) ISA (g) 
CROSS 

(e) 
LANDLORD 

FIG. 3. The assocmtive structure for the sentence 
"The mimster hit the landlord with a cross." 

spontaneously given the whole sentence, he 
could perhaps spontaneously generate it at 
recall given part of the sentence, even if there 
was not an intact associative path from the 
words in the sentence probe to the continua- 
tlon. Hence, the continuaUon can serve as an 
additional cue for object recall and the avail- 
ability of that cue does not just depend upon 
the intactness of the assocmtive structure. 

One further observation is required in the 
argument to salvage the associative hypothesis: 
It would seem reasonable to suppose that S 
would stand a much better chance of spontan- 
eously generating the continuation if he were 
gwen both subject and verb from the same 
sentence than if he were given just one or the 
other. With the two, he could "triangulate" 
semantically what his contmuation must have 
been. If these preceding arguments are correct, 
the advantage of the Same cue over the 
Crossed-over cue m Exp. 3 may be solely due 
to such spontaneous generation of continua- 
tlons. Therefore, we decided to require the Ss 
to try to recall their continuations in Exp. 4. 
If  the preceding argument is correct, we should 
find a number of things in the data of this 
experiment. First, there should be much 
greater recall of the continuation to the cue of 
the subject plus the verb (Same cue) than can be 
pred]cted from cues that used just the subject 

or just the verb. That is to say, the following 
inequality should be observed: 

P(CIS,V,) 3- 1 - [1 - P(CJS)][1 - P(CIV)]. 
(19) 

In this inequahty, C stands for recall of the 
continuation. The exact opposite inequality 
would be predicted if the subject were only 
recalling the continuation by tracing associat- 
ive paths that he had established during study 
from the subject and the verb. The reasoning 
behind this opposite prediction is identical to 
the reasoning that led to Inequality (13) with 
respect to object recall. 

A second prediction that can he made from 
the notion of semantic triangulation is that 
across individual Ss we should see a correlation 
between the magnitude of the inequality in 
(19) with respect to recall of  the continuation 
and the magnitude of the corresponding 
inequality in (13) for the recall of the object. 
This result is to be predicted if some Ss were 
able to take better advantage of  the triangulat- 
ing potential of the Same cue in retrieving the 
continuation. If  so and if the higher than 
predicted recall of the object to the Same cue 
does depend upon the advantages of the Same 
cue for recalling the continuation, then we 
would expect those subjects who give higher 
than predicted recall of the continuation 
to do likewise wlth respect to recall of the 
object. 

Third, according to the preceding argument 
it should be irrelevant whether the experiment 
is performed as an incidental or intentional 
learning task. The reason why the Same cue 
was superior to the Crossed-over is not that the 
Ss were prevented from processing the sent- 
ences like serml strings by the incidental 
instructions, rather it is because they were 
generating continuations to the sentences. So, 
in this experiment we will have some Ss study 
the sentences under intentional instructions 
and other Ss study under incidental in- 
structions, but have all Ss generate con- 
tinuations and all try to recall their continua- 
tions. 
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In  this experiment  we decided to forgo use 

of the Crossed-over cue. Experiment  3 con- 

firmed the result of  Exp. 1, that  with subject- 
verb-object sentences, recall of  the object to 

the Crossed-over-cue can be predicted from 
recall to the two single word cues. Therefore, 

it seemed unnecessary to complicate the 

experiment  with a Crossed-over cue. More- 

over, it is ambiguous  what  con t inua t ion  S 

should recall to a Crossed-over cue. 

Method 

Thirty of the 32 pairs of sentences used m Exp. 1 and 
3 were selected for this experiment. For each S, 20 
sentences were randomly assigned to each of the three 
cueing conditions: subject-only, verb-only and Same. 
The 60 sentences were presented in a different random 
order for each S. Order of test was identical to order of 
study. As in the preceding experiments, the sentences 
and test cues were presented on IBM cards. Ss had 15 
sec for study in which they were to write short continua- 
tions to the sentences. The rate for recall was 25 sec 
per probe. In this time the Ss recalled any words m~ssmg 
In the probe (verb and object to subject-only cue, 
subject and object to verb-only cue, and object to 
Same cue) and the continuation they had given to the 
sentence. 

All 45 Ss who participated in this experiment served 
to partmlly fulfill a reqmrement in the introductory 
psychology course at Stanford Umversity. They were 
tested in groups ranging in number from 6 to 10. 
Twenty-six Ss formed the intentional group and re- 
ceived inst~ uctlons about the purpose of the experiment 
similar to those used in Exp. 1 and 2. The remaining 
19 Ss formed the incidental group and were gwen 
instructions s~mdar to those in Exp. 3 

Results 

The first quest ion to ask is whether there 
was any difference between the incidental  and 

the in tent ional  groups. Table 4 presents the 

relevant data  for answering this question,  the 

propor t ion  object recall to the three cues used 

in the experiment.  F rom the data in that  table 

it would appear  that  the incidental  Ss 'were  

recalling uniformly better than the in ten t ional  

Ss. To test the significance of th~s effect and  

others, an analysis of variance was performed 

on the data in the- first three lines of Table  4 

using arcsm-transformed scores for each S. 

Of  course, the differences among  the three cues 

was highly significant [F (2 ,86 )=43 .86 ,  p <  

.001]. However, the difference between the 

Incidental  and in tent ional  groups is only 

marginal ly significant [F(1,43) = 3.99, p < 

.10]. Therefore, the apparent  difference in 

Table 4 between the groups may be due to a 

r andom difference in the const i tu t ion of the 

two groups of Ss. In  any case, it is clear that  

in tent ion to learn had no facilitating effect 

It  is sufficient that  the Ss process the sentence 

in a meaningful  way. Of course, this result 

accords well with Gestalt  theory which has 

always closely identified memor iza t ion  of 

material  w~th meaningful  perception of the 

material.  However, the result need not  em- 

barrass an associatlonlst  theory since such a 

theory also need not  consider in ten t ion  to 
learn an impor tan t  factor. 

TABLE 4 

PROPORTION OBJECT RECALL--EXPERIMENT 4 

Intentional Incidental 

1. P(OIS) .490 .584 
2. P(O]V) .305 .336 
3. P(O]SV) .673 .763 
4. 1 - fl - P(OIS)I [1 - P(OIV)] .646 a .724" 
5. 1 - [1 - P(O]S)] [1 - P(O]V)] .640 b .708 b 

Note: The proportions in the Intentional column are based on 520 observations, 
those in the incidental column on 380 observations. 

a Computed from lines 1 and 2. 
b Computed for each S and then averaged. 
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For present purposes, the important ob- 
servation is that there is no interaction between 
group and cue, F(2, 86) = 1.92. Hence, we may 
conclude that the superiority of the Same cue 
does not depend on the incidental instructions. 
Therefore, for subsequent analyses we will 
use Table 5, in which the data are pooled from 
the il~tenuonal and incidental groups. Table 5 

judged to have preserved the original meaning 
with no alteration, but it need not preserve the 
exact wording. It is clear in Table 5 that the 
proportion recall of the continuation to the 
Same cue m line 3 (.800) is much better than 
the proportion calculated from the recall to the 
single word cues in line 5 (.677). This difference 
1s declared very sigmficant by a correlated 

TABLE 5 

PROPORTION RECALL OF OBJECTS AND CONTINUATIONS--ExPERIMENT 4 

Object Continuation 

1. e ( o l s )  .530 P(ClS) .553 
2. P(OIV) .318 P(CIV) .323 
3. e(olsv) .711 P(CISV) .800 
4. 1 - [1 - P ( O ] S ) ] [ I  - P ( O I V ) ]  .680 a 1 - [1 - P ( C I S ) ] [ 1  -P(CIV)] .697" 
5. 1 - [1 -e(OlS)l[1 - e(OlV)l .668 b 1 - ll -e(cls)][1 - e(rlv)l .677 b 

Note: 900 observations contribute to each of lines I to 3. 
" Computed from hnes 1 and 2. 

Computed for each S and then averaged. 

presents the recall of the object and continua- 
tion to the three cues as well as the values of 
the computed quantities 

1 - [1 - P ( O I S ) ] [ 1  - P ( O I V ) ]  
and 

1 - [1 - P(CIS)] [1 - P(CIN)] .  

According to the naive assoclatlomst account 
that does not allow for semantic triangulation, 
the computed quantities in line 5 should be 
greater than the recall to the Same cue m line 3. 
With respect to object recall, the difference in 
this experiment between the recall to the Same 
cue in hne 3 (.711) and the computed quantity 
in line 5 (.666) is not as large as m Exp. 3. 
However, it is significant by a correlated t test 
[t(44)=2.33, p < . 0 2 5 ,  two tailed]. Gwen 
that this d~fference replicates the finding of 
Exp. 3, we can be quite confident in it. 

The interesting question is whether this 
inequahty is also to be found in recall of the 
contlnuatmn. In scoring the continuations 
we used a somewhat liberal criterion. A correct 
recall of the continuation was one that was 

t test, t(44) = 6.70. A large difference in this 
direction is required if we are to explain the 
inequality with respect to object recall in 
terms of semantic triangulation of the con- 
tinuauon. Also, as argued in the introduction 
to this experiment, there should be a correla- 
tion across Ss in the size of the two mequahtles. 
That is, the following differences should be 
correlated : 

P(OlSV ) -  [1 - [1 - P ( O I S ) ] [ I  - P ( O I V ) I  ] 
and 

P(CISV ) -  [ 1 - [ 1  P ( C l S ) ] [ 1 - P ( C I V ) ]  ] 

The coefficient of correlation was .518, which 
represents a highly sigmficant correlation m 
the predicted direction, t(43) = 3.97. 

We may conclude from Exp. 4 that the 
assocaat~omst hypothesis has been salvaged 
from utter disaster. However, none of the 
results of Exp. 4 were sufficiently strong, m our 
opinion, to take away the new lease on hfe 
gxven to the Gestalt hypothesis by Exp. 3. 
All that Exp. 4 accomplished was to establish 
the plausibility of an alternate assoclationlst 



CONFIGURAL PROPERTIES IN SENTENCE MEMORY 605 

explanat ion o f  Exp. 3. Whichever  theory is 

correct ,  the contras t  between Exp. 1 and 2 

and Exp. 3 and 4 clearly serves to indicate that  

sentences can have rather  different mnemonic  

propert ies depending on the exact condit ions 

o f  their  study. 
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