


CHAPTER IV

EXPERIMENT 3

The results of Experiments 1 and 2 both support the hypothesis of recall-based

inhibition. In Experiment 1, there were two different time conditions for prime

recognition, fast and slow. The prediction was that recall-based inhibition would be found

only in the slow condition but not in the fast condition, because the fast condition did not

allow the recall process to develop. In addition, recall-based inhibition was predicted to

produce an interaction between prime-type and relatedness, because old and new primes

yield different priming patterns: an old prime will lead to the inhibition of the related

target, but a new item will not. A new item is more likely to lead to the facilitation of the

related target. The rationale for these predictions was already specified in introduction.

The result of Experiment 1 was consistent with the predictions.

In Experiment 2, to rule out the possibility of the alternative view in the

interpretation of the results of Experiment 1 and also to provide more convincing

evidence for recall-based inhibition, naming time was used as the measure of target

strength. The results of Experiment 2 were consistent with the results of Experiment 1.

Again as in Experiment 1, recall-based inhibition epresented as the interaction between

prime-type and relatedness was found in old targt ts but not new targets. This was

represented by a 3-way interaction between prime-type, relatedness, and target-type.

In Experiment 2, all the subjects were given enough response time, as in the slow

condition in Experiment 1 . The obvious next question is whether the pattern observed in

the fast condition of Experiment 1 would be seen using naming time as the index of
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actuation level. Thus, Experiment 3 was planned to be exactly identical with Experiment

2 except for the response time allowed for the recognition of primes. All the subjects in

Experiment 3 were asked to respond very quickly, as in the fast condition of Experiment

1
.

The prediction is that in the fast condition, there would be no recall-based inhibition.

One interesting question is, in the absence of recall-based inhibition, what happens? The

results of Experiment 1 imply that there might be facilitation from a prime to a related

target. This question, together with the absence of recall-based inhibition, was examined

in Experiment 3.

Method

Subjects

Twenty undergraduate students at University of Massachusetts participated in the

experiment to get additional credit in their psychology courses.

Stimuli

The stimuli were three hundred and sixty synonym pairs used in Experiment 1 and

Experiment 2.

Design

The same design as in Experiment 2 was used.

Procedure

The same procedure was used except that subjects were signaled to respond to a

prime 200 ms after the onset of the prime.
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Results niQp.ic^j^n

Recognition for PrimpQ

The purpose of Experiment 3 was to examine the pattern of naming of targets

when the recognition of a prime is made quickly. For a direct comparison with

Experiment 2 in which the recognition of a prime is made more slowly, only responses

falling between 200 - 800 ms from the onset of the prime were included in the analysis.

The average percentage of excluded responses was 6%, ranging from 1 - 18%. The

results of the recognition of primes are presented in Table 9. The average response

latency was 556 ms (SD=69), ranging from 375 - 639 ms. The average error rate (the

percentage of misses and false alarms) was 27% (SD=10), ranging from

0 - 45%. In a 2 (prime-type ) x 2 (target-type ) x 2 (relatedness) repeated ANOVA, no

significant effect was found in either response latency or error rate, although there was a

slightly higher error rate in the related condition than in the unrelated condition in new

targets (27 vs. 24%).

Table 9. Response latency (ms) and error rate (%) in recognition for primes in

Experiment 3

prime-target condition related unr ;lated

latency error latency error

old-old 561 (74) 29 (22) 548 (65) 29 (22)

old-new 553 (77) 30(18) 549 (84) 31 (21)

new-old 558 (68) 26(13) 565 (72) 22(18)

new-new 562 (70) 28(17) 550 (69) 26 (23)

note, standard deviation in a parenthesis
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Naming for Target^;

The average pronunciation error rate derived from mispronunciations, incomplete

pronunciations, or repeated pronunciations was 3%. They were excluded from the naming

time analysis. The average naming time was 506 ms (SD=50), ranging from 424 - 585

ms.

In a 2 (target-type) x 2 (prime-type) x 2 (relatedness) repeated ANOVA, the

resuhs were as follows. First, there was a significant effect of target-type, indicating that

the naming time for old targets was faster than that for new targets (499 vs. 512 ms),

F(l,19) = 7.43, p < .02. Second, there was a significant effect of relatedness, indicating

that the naming time for related targets was faster than that for unrelated targets (499 vs.

512 ms), F(l,19) = 34.56, p < .001. Third, the 3-way interaction was not significant,

indicating that recall-based inhibition did not occur in the present experimental paradigm,

F(l,19) =.18, p > .5. In fact, the facilitation effect on old targets caused by a related prime

was actually larger for old primes than for new primes. Other effects did not reach

significance.

To examine the data more specifically, separate 2 (prime-type) x 2(relatedness)

ANOVAs were carried out for old and new targets, respectively. The results are presented

in Table 10 and Figure 4. The results showed the same pattern regardless of target-type.

That is, for old targets, a significant main effect of relatedness was found (493 vs. 504

ms), F(l,19) =16.20, p < .005, whereas no interaction between prime-type and

relatedness was found, F(l,19) = .50, p > .4. Likewise, for new targets, there was a
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significant mam effect of relatedness (505 vs. 519 ms), F(l,19) =13.08, p < .005, whereas

no interaction between prime-type and relatedness was found, F(l,19) =
.03, p > .5.

Table 10. Naming latency (ms) for targets in Experiment 3

prime-target condition

old-old

new-old

old-new

new-new

average

related

490 (52)

495 (56)

504 (50)

507 (52)

499 (53)

unrelated

505 (48)

504 (51)

519(53)

520 (61)

512(53)

diff.

15

9

15

13

13
note. diff. = unrelated - related, standard deviation in a parenthesis

The present results can be summarized as follows: First, the naming time for old

targets was faster than that for new targets. Second, the naming time for related targets

was faster than that for unrelated targets in both old and new targets. Third, there was nc

interaction between prime-type and relatedness for either old or new targets. Together,

these results indicate that when recognition of the prime is rapid, a related target is

facilitated regardless of target-type. This pattern is consistent with the prediction of no

inhibition or even facilitation under the absence of recall-based inhibition.
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Figure 4. Naming RT for old targets (upper) and new targets (lower) as a function of

relation between prime and target (related vs. unrelated) and prime-type (old vs. new)

when prime recognition was made rapidly in Experiment 3
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Summary of RxpeHmpnt 2 and 1

The results of Experiment 2 and 3 are consistent with the resuhs of Experiment 1,

providing ftirther evidence for a recall-based inhibition hypothesis in recogmtion. The

summary of the major results in Experiment 2 and 3 is presented in Table 11.

Table 1 1
.
Summary of the statistical results in Experiment 2 and 3

effects

prime-type

relatedness

prime x relatedness

Experiment 2 Experiment 3

old target new target old target new target

X X

X O

X

O

O

X

O

X
note. O : significant x : not significant

Table 1
1
shows the same pattern as the results of Experiment 1 (see Table 5),

except that the prime-type effect only occurred in the slow condition of Experiment 1. It

is noteworthy that the marginally significant relatedness effect in the fast condition of

Experiment 1 became clearer in Experiment 3.

Of greatest interest is the presence of an interaction between prime-type and

relatedness in Experiment 2 (slow prime recognition) and its absence in Experiment 3

(fast prime recognition). This indicates that recall-based inhibition occurs only at a later

stage of the recognition process, following the time course of recall. Furthermore, recall-
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based inhibition occurs only in old targets. It was represented by a 3-way interaction in

target-type, prime-type, and relatedness in Experiment 2.

Finally, an ANOVA combining Experiment 2 and 3 showed a 4-way interaction

among target-type, prime-type, relatedness, and experimental factor, F(l,45) = 4.75, p <

.05, integrating all the aspects of recall-based inhibition mentioned to the present. This 4-

way interaction could be reduced into the presence or absence of a 3-way interaction in

target-type, prime-type, and relatedness in Experiment 2 and 3, respectively, representing

the time course of recall-based inhibition. This 3-way interaction could be again reduced

into the presence or absence of a 2-way interaction between prime-type and relatedness in

old and new targets, respectively, representing the occurrence of recall-based inhibition

only in old-targets.
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CHAPTER V

GENERAL DISCUSSION

The resuhs of the three experiments support the hypothesis of recall-based

inhibition proposed in the introduction. The idea of recall-based inhibition in recognition

is based on findings in two different areas of memory research. One source comes from

studies dealing with the recognition process, and the other comes from studies dealing

with inhibition from related items in memory.

The studies dealing with the recognition process have provided evidence against a

unitary familiarity-based view of recognition, thus arguing for a dual process view of

recognition. The dual process view assumes that recognition consists of two separate

processes, familiarity and recall, that are assumed to proceed along different time courses

during recognition. The early stages of recognition seem to be dominated by familiarity,

whereas the later stages seem to be influenced by recall. The response-signal method,

which asks subjects to respond by different deadlines, has provided good evidence for the

distinction between familiarity and recall. As a result, it is important to gather converging

evidence for a recall-like process in recognition. Thus, a unique phenomenon only

belonging to recall would be good evidence for the role of recall in recognition. If so,

what is it?

An answer to this question can be found in inhibition studies. The studies dealing

with inhibition in memory have provided evidence that, spreading activation theory,

which assumes that related items always facilitate, is wrong, or at least limited, and that a

related item can sometimes produce inhibition. Such inhibition has been found in
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semantic memory as well as in episodic memory. The finding of inhibition in episodic

memory is a particularly important link in combining the studies of the two different

areas. The reason is that, in a standard recognition paradigm, what is examined is mainly

episodic memory and not semantic memory. That is, subjects in a recognition task

usually study some items, and are then tested for their ability to recognize those items in

episodic memory. For this reason, the finding of inhibition in episodic memory is

possibly connected to the recognition paradigm. The most important finding from this

line of studies was that the inhibition phenomenon occurred when there was an attempt to

recall the prior related item.

On this basis, the recall-based inhibition hypothesis was developed in the present

study. The major point is that the recall process, wherever it exists, should show the same

characteristics unique to that process. Thus, if recognition indeed includes recall, an

inhibition phenomenon unique to recall should be found in recognition. If recognition

does not include recall, an inhibition phenomenon would not be found.

To predict how a recall-based inhibition phenomenon actually occurs in

recognition, a more detailed analysis for the recognition situation was necessary. This

w is discussed in introduction. To specify the predictions, first, recall-based inhibition

w as predicted to be found in a contrasting priming pattern in old and new primes. Old

primes would yield inhibition for related items, but new items would not, thus producing

contrasting priming patterns. Second, recall-based inhibition was predicted to occur in a

later stage of recognition, consistent with the time course of the recall component of

recognition. Third, recall-based inhibition was predicted to appear differently according
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to target-type, because some studies provide evidence for the inequality in the amount of

inhibition depending on the strength of a related item.

All these predictions were tested in the present study employing a priming

paradigm, and were consistently supported. The interaction between prime-type and

relatedness was found as predicted. First, it was found only in the slow condition.

Second, it was found only for old targets. The results were consistent across all three

experiments. In Experiment 1, inhibition was measured in terms of a decrease in the

positive response rate for targets, whereas in Experiment 2 and 3, inhibition was

measured in terms of an increase in the naming time for targets.

The findings of the present study imply two important things. First, they provide

evidence for the role of recall in recognition. Without assuming recall, it would be very

difficult to interpret the present findings. The relatedness effect shown generally across

all the experiments indicates that in a familiarity-based process, facilitation generally

occurs for related items. Second, they provide ftirther evidence for the existence of

inhibition for related items in episodic memory by showing that inhibition occurs in an

episodic recognition task. There has been a debate regarding priming effects for related

items in episodic memor> . While a priming effect for related items in semantic memory

is almost universally faci itative, indicating something like spreading activation (e.g.,

McKoon & Ratcliff, 1979), priming effects for related items in episodic memory are

mixed. Some studies show facilitation for related targets (McKoon, Ratcliff, & Dell,

1985), whereas other studies show inhibition for related targets (Anderson & Spellman,

1995; McKoon & Ratcliff, 1979, Experiment 4; Neely & Durgunoglu, 1985).
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It is interesting to compare the experimental paradigms of the two studies.

McKoon et al. (1985) and Neely and Durgunoglu (1985), because both studies provide

quite contrasting priming effects for related targets, facilitation and inhibition,

respectively, in an episodic recognition task. There are two distinct differences in these

studies. One difference is that primes were presented in a different style. In McKoon et al.

(1985), both primes and targets were tested in a recognition task. On the other hand, in

Neely and Durgunoglu (1985), primes were presented without requiring respondmg and

targets were tested in a recognition task. The other difference is that while there was no

control for the prime duration in McKoon and Ratcliff (1985) because there was no

deadline in responding to the prime, Neely and Durgunoglu (1985) controlled the prime

duration at 150 ms and 950 ms.

It is not easy to compare the results of the present study to these studies, because

in the present study, primes were tested in a recognition task (it is the main focus in the

present study), which is different from Neely & Durgunoglu (1985), and the prime

duration was controlled in the fast (200 ms) and slow (2 s) conditions which is different

from McKoon and Ratcliff (1985). However, looking at the previous findings in terms of

recall-based inhibition may provide some help in inderstanding those findings. A

cautious look at the results of Neely and Durguncglu (1985) shows that inhibition for

related targets was stronger when the prime duration was 950 ms than when it was 150

ms. The effect was not significant in the 150 ms condition. If so, it would not be

unreasonable to conjecture that Neely and Durgunoglu (1985) captured a slowly

emerging inhibition for related targets. Of course, this conjecture has a limitation
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in

considering that responses to primes were not required in their study. However, the

possibility that a recognition process might have occurred during the presentation of

primes camiot be excluded particularly in the prime duration of rather long 950 ms

regardless of the instructions. On the other hand, in McKoon et al. (1985), the mean

response time for the recognition of primes was 670 ms. If so, it would not be

unreasonable to conjecture that McKoon et al. (1985) captured a rapidly emerging

facilitation phenomenon for related targets. In short, facilitation and inhibition found

an episodic recognition task in the previous studies might reflect what occurred during

the different processes of recognition, familiarity and recall.

Finally, one point regarding the interpretation of inhibition should be noted.

Inhibition is usually inferred from a significantly higher value in response time or a

significantly lower value in accuracy compared to a control condition. Because of this,

one may claim that the present results do not provide sufficiently strong evidence for

recall-based inhibition, as the present results did not show a significantly lower value in

the condition of interest than the unrelated condition. However, inhibition also can be

interpreted in terms of an occurrence of inhibitory behavior. In this sense, a decrease or

complete elimination of facilitation can be appropriately interpreted as inhibition, too. It

should be noted that in the present study, the facilitation shown in the ear^ y stage of

recognition was offset in the later stage of recognition. This offset of the early facilitation

is most naturally interpreted as a result of an activity of an inhibition mechanism. Thus,

the present results, although not ideal, are still quite strong evidence for recall-based

inhibition.
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In conclusion, in interpreting the present results, a recall-based inhibition

hypothesis is considered to be most appropriate. The presence of recall-based inhibition

in recognition supports the idea that recall plays a role in recognition, thereby supporting

a dual process mechanism of recognition.
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