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Does_the generation effect apply to stimuli as well as :o0 responses?
. by ’
Mitzi M. S. Johnson and Anthony G. Greenwald
The Ohio State University

Paper presented at the Nidwest Psychological Association Coavertion,
May 3, 1985, Palmer House Hotel, Chicagc, Illinois.

Slamecka and Graf (1978) found that responses are remembered better
when subjects produce them from cues, than when subjects read cue-response
pairs. For example, given the rule synonym, and the cue word rapid plus the
letter F, the subject can readily generate the target response fast.

The relationship between the cue and target, in this case synonym, is
referred to as the generation rule. In the comparison condition, referred
to as the read <ondition, subjects simply read completed cue-target pairs.
Slanecka and Graf found a decided memory advantage for generated targets
relative to read ones. They named this result the generstion effect.

The generation effect has been empirically confirmed in a variety of
settings. Slamecka and Graf, 1978 demonstratnd a generation effect for
targets on recall and recognition measures using a variety of rela.ionship
rules and under incidental and intentiomnal learning conditions. Jacoby,
1978 also demonstrated an effect for targets generated in a task similar to
a crossword puzzle. MNcFarland, Frey and Rhodes, 1980, extended the
generation effect to include tasks in which subjects generated words that
violated specified relationship rules. Slamecka and Fevreiski, 1983, found a
generation effect for word targets even when subjects failed to successfully
generate the word. It is remarkable that, despite the extensive research
on the generation effect, there is not yet any established theoretical
interpretation for the effect.

One attractive candidate as a theoretical interpretation is the
familiar concept of depth of processing. According to a depth-of-procaessing
interpretation, the generation condition obliges a deeper level of analysis
of the cue for the purpose of producing the response -- perhaps involving
richer or simply more cognitive operations -- ani this establishes a larger
number of potential retric(al routes to the target item. Such an
interpretation, in terms of depth of processing or related ideas, has been
offered by Bobrow and Bower, 1969, Slamecka and Graf, 1978 and Slamecka and
Fevreiski, 1983. A clear implication of this depth-of-processing
interpretation is that the generation effect should apply not just ta the
target, but also to the cue from which the target was generated. That is,
the subject presumably must analyse the cue more deeply, or with a greater
variety of operations, in the generate condition than in the read condition,
and if such a deeper or richer analysis produces a memory benefit for the
target word, then it should also produce a memory benefit for the cue word.
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Johnson and Greenwald Generation Effect, 2

Unfortunately, the few existing tests of the generation effect for cues
have not found the effect. Figure 2 presents the only two published teats,
from the Slamecka and Graf (1978) article. Both tests show only slight
tendencies toward a generation effect for cues -- not statiastically
significant, and certainly not any basis for support for the depth of
processing interpretation.

—————— S 0 o s D TS e e e s P T e S W e e e e T T P we e e e e e

Figure 2 about here

Because the depth of processing interpretation is such an attractive
candidate as a theory for the generation effect, and because its difficulty
is based on relatively little data, further tests were warranted. The
present research sought the generation effect for cues under conditions that
should enhance the possibility of observing that effect. We borrowed
naterials developed by Slamecka and Fevreiski (1983). In their experiment,
the generation task was relatively difficult. Both cues and targets were
uricommon words and the specified relationship rule used for generation
constituted an unusual association between cue and target. It was reasoned
that because the materials were unfamilisr to subjecta and associations
between cues and targets represented unfamiliar links, that subjects would
be obliged to focus more than usual attention upon cues.

The generation task was to produce a word, opposite in neaning to the
cue, given the cue and target with two interior adjacent letters missing.

Subjects viewed the cue-target pair for five seconds, wrote the target word,
and viewed the completed target for an additional three seconds. In the
control condition, subjects were given the cue with the entire target, wrote
down the target and viewed the target for an additional three seconds.

Method

Subjects. Thirty-two undergraduate students in introductory psychology
classes at the Ohio State University participated in partial fulfillment of
a course requirement.

Design. All subjects received 12 items in each of the generate and
read conditions. They provided data on three dependent measures, free
recall, cued recall, and recognition. Free recall measures were collected
for all subjects for both cues and targets. As a between subjects factor,
half of the subjects were tested for cued recall and recognition of targets,
and half were tested for cued recall and recognition of cues. (Target words
were presented as stimuli for the cued recall teat for cues.)

Pracedure. After subjects were greeted they were told that the
experimenter was interested in their ability to remember trivia information.
They were given the trivia questions and answers to study for ten minutes
and told to expect a memory test over the materials. This material
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contained question and answers, such as "Question: Morris, the famous
spokescat for Nine-Lives Catfood, died in Chicago in 1978. How old was he?
Answer: 17." Before being tested over the trivia materials, subjects were
told that they would preview a short videotape cesigned to be used in
another experiment.

Subjects viewed a mixed presentation of 12 complete and 12 inconplete
word pairs. For each pair subjects were to asked to write down the second
(target) word. If the word pair was incomplete, subjects were asked to fill
in the word they thought completed the pair. Each item was initially
presented for 5 seconds. Subjects were assured that regardless of whether
the word pair was complete or incomplate, they would view the antire
completed pair for an additional three seconds immediately after viewing the

initial pair.

After the videotape presentation, subjects were given five minutes to
provide the answers to the trivia questionas they had studied earlier.
Inmediately following the trivia test the memory testa for the stimulus
raterials were administered. First, subjects wer. asked to spend three
minutes recording any of the cues and turgets from the videotape
presentation they could remember. Subsequentlj, half of the subjects
received cued recall and recognition tests for cues, while the other half of
the subjects received cued recall and recognition tests for targets. In
cued recall tests, subjects received a random order of either cues or
targets as probes for the other member of the cue-target pair. Similarly,
in recognition tests, subjects received a random order of either cues or
targets and an equal number of distractor items. Distractor items were fron
the stimulus materials used by Slamecka and Fevreiski (1983). Each
recognition test item required subjects tc make a yea/no choice regarding
whether they had previously seen the item. Finally, subjects were thanked
for their participation and debriefed.

Results

Table 1 contains the mean percentages of cues and targets remembered in
free and cuec recall tests and the mean d’ scores for the recogrnition tests.
Recognition d’s were calculated from the percentsge rates of hits and false
alarms for each subject. Due to a correlation of variances with means, a
square root transformation of the scores was performed for all the
subsequent analyses of variance on free recall and cued recall dependent

reasures.

In general, the results showed a strong generation effect for targets,
and a weaker generation effect for cues.

A two way repeated measures analysis of variance of the free recall data
revealed a highly significant main effect for the read vs. generate factor,
and a significant main effect for the cue va. target factor,(F(1,31)=31.66,
p<.0001, F(1,31)=56.50, p<.0001]. This indicates that that generated
items were better remembered than read items and that targets were better
remenbered than cues. A asignificant interaction effect, indicuted that
the main effect fc+ generation was smaller for cues than for targets
(F=17.02, p<.001,). An additional, one-way repeated measures analysis of
variance on the free recall data for cues only confirmed that the generation
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effect was obtained for cues (F(1,31)=4.64, p<.05].

A one way repeated measures analysis of variance of the cued recall data
for cues failed to indicate a significant effect fo~ the read vs. generate
factor, (F(1,14)=1.80, p>.20]. However, a similar analysis for targets did
indicate a significant effect, (F(1,14)=17.74, p<.001], thus evidencing a
generaticn effect for targets.

One way repeated measures analysis of variance of the d’s for
recognition of cues revealed a marginal effect for reud vs. generate,
(F(1,14)=4,33, p=.0562), while a similar analysis on targets revealed a
highly significant effect, [F(1,14)=31.68, p<.00011,

Conclusion

As expected, free recall, cued recall) and recognition data confirmed a
generation effect for targets. This finding is robust and replicates
earlier research (Slamecka & Graf, 1978; Slamecka and Fevreiski, 1983)-

Free recall and to a lesser extent recognition dsts also confirmed a
generation effect for cues. However, this effect is weaker for cues than
the generation effect for targets. Cued recall data followed a ~imilar
pattern but did not indicate a significant generation effect for cues.

These findings support the levels of processing approach as a viable
interpratation of the generation effect. Results show that memory for cues
does benefit from the additional cognitive processing required by the
generation task. In conclusion, the generation effect does apply to cues
as well as to responses, although the effect for cues is weaker. Finding
the effect for cues is theoretically significant -- it establishes the
viability of the depth-of-processing interpretation of the generation
effect. Nevertheless, it is apparent that the effect for cues is much
weaker than for targets, and this suggests that depth of processing cannot
be the only process contributing to the generation effect.
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Table 1: Nean Recall Percentages and Recognition d‘s
(with variances in parentheses)

Cues Targets
Read Generate Read Generate
Free
Recall 2.86 5.99 9.11 24.22
Percents (25.10) (35.88) (95.65) (1806.50)
n=32
Cued
Recall 8.85 16.66 15.10 36.46
Percents (106.09) (185.23) (214.92) (535.92)
n=16
Recognition
d’ scores .976 1.128 1.491 2.807
n=16 (.491) (.982) (.711) (.632)
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Figure 1:

(RELATIONSHIP RULE: Synonya)

GENERATE CONDITION

X SEC. rapid - £ _ _ _ (CUE)
faat (TARGET)

READ CONDITION

X SEC. rapid - fast

Generation Task used by Slamecka and Graf, 1978
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Figure 4. Mecan recognition probabilities (left TRIAL
panzl) and confidence ratings (right pancel) for .
each condition and each type of test of Experi- Figure 7. Mean cucd-recall poobabilities for each
ment 3. condition for cach type of test _of Experiment S.
(RESP =response; STIM = stimulus.)

Figure 2:

Results of Experiments 3 and S from Slamecka and Graf, (1578)
JEP: Human Learning & Memory, 4, $92-604.

GENERATE CONDITION

S SEC. illusory - aut--ntic
3 SEC. authentic

READ CONDITION

S SEC. meaningful - absurd
3 SEC. absurd
Figure 3: Experimental task '
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