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Learning by the Keyword Mnemonic:
Looking for Long-Term Benefits

Margaret H. Thomas and Alvin Y. Wang
University of Central Florida

Although using the keyword mnemonic to learn new vocabulary items
enhances performance on tests of immediate cued recall when compared
with control strategies, the reverse is true after a delay. The authors
examined long-term retention of second language vocabulary with 2
variants of the keyword method: self-generated keywords (Experiment 1)
and mnemonic pictures (Experiment 2). Results showed that keyword
generation did not attenuvate forgetting, but provision of pictures of the
keyword and translation referent during study improved long-term reten-
tion. Pictures may increase the visual detail of interactive images and hence
the stability of the memory trace (Experiment 3). However, designers of
instructional modules should be aware that immediate gains evidenced by
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learners who use the standard keyword technique may dissipate rapidly.

There is a considerable literature that argues
for the beneficial effect of the keyword mne-
monic on learning and immediate retention. Origi-
nally developed as a study strategy for second
language vocabulary learning (Atkinson, 1975;
Raugh & Atkinson, 1975), the keyword method
has been applied to a wide range of learning tasks
such as the acquisition of science concepts (Mor-
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rison & Levin, 1987; Rosenheck, Levin, & Levin,
1989), the names of state capitals (Levin, Shri-
berg, Miller, McCormick, & Levin, 1980), and
factual information presented in prose format
(Shriberg, Levin, McCormick, & Pressley, 1982).
The recent literature abounds with reports of
further successful applications; for example, key-
word instruction has been demonstrated to be
helpful to children with emotional disorders,
students with learning disabilities, and the elderly
(Dretzke, 1993; King-Sears, Mercer, & Sindelar,
1992; Mastropieri, Scruggs, & Fulk, 1990). Also,
the keyword mnemonic has been implemented in
recent computer-based, language-learning appli-
cations (Rabinowitz & Steinfeld, 1995; Suther-
land, 1991).

The keyword mnemonic is based on the use of
interactive visual imagery, an encoding strategy
widely acknowledged to result in effective
memory codes (e.g., Bower, 1970; Paivio, 1971).
Its application to learning Tagalog, which is the
national language of the Philippines, is presented
in this article, in particular as it relates to learning
the meaning of several vocabulary items. For
example, the Tagalog word salamin means eye-
glasses in English. Formation of the keyword-
based interactive image proceeds across a two-
step process. First, a keyword is selected on the
basis of an acoustic or orthographic quality of the
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Tagalog stimulus term. Ideally, the keyword
should be a highly familiar and concrete English
word; perhaps, in this case the word salmon.
Second, the learner is instructed to form a vivid
interactive image combining the keyword saimon
with the English response term eyeglasses. Under
such circumstances, many people may imagine a
salmon wearing eyeglasses. Later, when asked to
recall the meaning of salamin, they retrieve the
keyword salmon along with the interactive key-
word-based image of a “salmon wearing eye-
glasses.”™

Theoretically, the beneficial claims for use of
the keyword method are not surprising. Paivio’s
(1975) dual coding theory proposed that an image
provides a second and independent memory code
in addition to the ubiquitous verbal code. Thus,
retrieval should be more likely when images have
been generated at encoding because there are two
memory codes for the event, either of which
could support recall. Alternatively, Marschark
and colleagues (Marschatk & Cornoldi, 1991,
Marschark & Hunt, 1989; Marschark & Surian,
1989), although rejecting the notion of a dual
memory system, suggested that imaginal process-
ing enhances recall by increasing the relative
relational and distinctiveness information gener-
ated at encoding and subsequently available at
retrieval. Regardless of their differences, both of
these accounts seem to imply that keyword
learning is particularly long-lasting because of
the increased variety of information in long-term
store.

Recently, however, the long-term effectiveness
of the keyword mnemonic has been questioned
(Wang, Thomas, Inzana, & Primacerio, 1993;
Wang & Thomas, 1995; Wang, Thomas, & Ouel-
lette, 1992). Wang et al. (1992) reviewed key-
word method studies that included measures of
long-term retention and observed that studies
showing a keyword advantage after a delay were
based on within-participants comparisons. How-
ever, when contrasts are based on repeated testing
of the same individuals, both initial acquisition
rates and levels of immediate recall are potential
confounding variables (Slamecka & Katsaiti,
1988; Underwood, 1954, 1966; Wang, 1991).
Thus, in three experiments reported by Wang et
al. (1992), the keyword method was applied to
learning second language vocabulary words where
the delay interval was manipulated as a between-

participants variable. In this paradigm, regardless
of whether initial acquisition levels were allowed
to vary or whether they were held constant, an
unanticipated pattern of results was consistently
obtained: Greater forgetting was found under
conditions of keyword learning compared with
controls who were encouraged to engage in rote
rehearsal. For example, in Experiment 3 on an
immediate retention test, recall of keyword learn-
ers was 80% as compared with 69% for rote
learners. However, for those tested after a 1-week
delay, the recall level of keyword learners was
only 10%, whereas the recall performance of
controls was significantly higher (30%).

To obtain a relatively pure measure of forget-
ting, Wang and Thomas (1992) used an incidental
learning paradigm so that participants in the
delay groups would be unlikely to rehearse the
materials during the delay interval. Differential
rehearsal can be a potential confound when
different learning strategies are compared be-
cause strategies vary according to the ease with
which they can be reinstated by learners during
the delay interval. Because everyday learning and
memory tasks are usually intentional, Wang,
Thomas, Inzana, and Primicerio (1993) decided
to replicate this phenomenon under an intentional
learning set. Nevertheless, controls still recalled
significantly more (62%) than keyword learners
(43%) after a 2-day delay even though the
keyword and the rote rehearsal control conditions
had comparable levels of immediate recall
(~80%).

Furthermore, Wang and Thomas (1595) ob-
tained similar results when comparing keyword
learning to a semantic context control condition
where students learned second language vocabu-
lary words within the context of meaningful
sentences. When semantic context learners were
compared with keyword learners (Experiment 2),
immediate retention of the keyword group was
higher (77%) than that of semantic context learn-
ers (36%). However, after a 2-day delay, seman-
tic context learners recalled more translation
equivalents (32%) than keyword learners (16%).

These findings suggest caution in recommend-
ing application of the keyword method to real-life
settings where long-term retention is of consider-
able importance. However, there are interesting
variations of the standard keyword technique that
incorporate features that might lead to increased
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resistance to long-term forgetting. In this article,
we teport on our examination of two such
procedures: study with self-generated keywords
and picture-enhanced keyword learning.

Wang et al. (1992) suggested that self-
generated keywords might lead to more stable
encodings and better long-term retention than
keywords supplied by an experimenter. In fact,
retention of paired associates is higher when
learners actively generate their own mediators, as
opposed to when these mediators are provided by
an experimenter (Pelton, 1969; Schwartz, 1971,
Wang et al., 1983; see Experiment 3). Presum-
ably, successful self-generated mediators involve
encodings that learners spontaneously produce
during acquisition and then can reinstate during
recall.

Another variation of the keyword mnemonic
calls for providing learners with pictures during
study. The effectiveness of an imagery-based
mnemonic like the keyword method is probably
at least partially from visual-like cues that in-
crease the vividness and concreteness of item
pairs (Wang & Thomas, 1995). Although images
are potent initially, they may be less durable over
time (Hasher, Griffin, & Johnson, 1977); conse-
quently they fail to support retrieval after a delay.
Thus, the provision of pictures of the keyword
and the translation referent during study might
lend greater stability to such encodings. In Experi-
ments | and 2, we investigated the potential
robustness of these variations of the standard
keyword method with unconfounded (between-
participants) comparisons over time. In both of
these experiments, an incidental learning set was
induced in order to obtain relatively pure mea-
sures of recall over time.

Experiment 1

Although naturalistic application of the key-
word method usually requires that learners gener-
ate their own keywords, keywords are provided
in most laboratory studies. Indeed, it has been
reported that on immediate recall tests, learners
who generate their own keywords do not perform
as well as those whose keywords were provided
(Desrochers, Wieland, & Cote, 1991; Hall, Wil-
son, & Patterson, 1981; Patton, D'agaro, &
Gaudette, 1991). This is particularly likely in
instances where good keywords are relatively

difficult to generate. However, it is possible that
self-generated keyword mediators may be more
resistant to forgetting over a delay and hence
prove more effective than experimenter-supplied
keywords in the long term.

Method

Materials, Participants, and Design

The stimuli were 24 Tagalog concrete nouns.
The words were chosen on the basis of amena-
blity to the generation of obvious concrete En-
glish keywords (see Wang et al., 1992; Appendix
B). For example, some of the items were araw—
arrow—sun; pana-pan—bow,; salamin-salmon—
eyeglasses; and baboy-boy—pig. A total of 85
introductory psychology students participated in
partial fulfillment of course requirements. All
were native English speakers with no prior knowl-
edge of Tagalog. They were divided into groups
of 210 5. A2 X 3 factorial design was used with
leaming strategy (keyword—generate, keyword-
provided, and rote repetition) and retention inter-
val (5-min and 2-day) as between-participants
factors. The ns in each treatment group ranged
from 11 to 16.

Procedure

Participants were told that we were interested
in comparing reactions to different learning strat-
egics. We told them that they would be asked to
use different strategies to learn foreign language
materials and to rate the strategies according to
how well they liked them. Then we taught them
how to use one of the three study strategies.

Keyword—generate condition. Students were
first instructed in the rationale and use of the
keyword technique. The characteristics of good
keywords were discussed, and several examples
were given for Spanish language stimuli. Each
Tagalog word was then presented, and learners
were asked to write down the best keyword they
could come up with. To gauge the stability of
these encodings, we collected the first sheet and
reminded the participants, “A good keyword not
only sounds like the foreign word but also refers
to an object that can be easily imagined.” The
Tagalog items were again presented in a different
order; again we instructed participants to write
down their best keyword. They were told that if
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they thought of a better keyword than they had on
Trial 1 they should change it.

We then distributed a list of the Tagalog words,
their English equivalents, and a blank for the
keyword. Learners were given 6 min to study the
list and were told to write their keywords in the
appropriate blanks. We reminded them to form
vivid, interactive images that combined key-
words and English words. They were asked to
make a check next to each language unit after
they had successfully formed an interactive im-
age.! To encourage efficient use of the acquisition
period, we informed participants when 3 min and
1 min remained for this task. Following the study
period, a general knowledge test was adminis-
tered (e.g., “Which river is longer: the Nile or the
Amazon?™"). Participants in the 5-min retention
group were then either given a cued recall test
that listed all 24 Tagalog words with blanks for
writing the keyword and the translation equiva-
lent. We allowed 5 min for completion of this
task. Those in the 2-day delay -group were
dismissed and asked to return in 2 days. Upon
their return, these participants took the cued
recall test. At Session 1, these students were told
that they would be taught a different learning
strategy at Session 2 where they would use new
materials. No mention was made of a delayed test
on the material studied in Session I. None of the
participants reported on our debriefing question-
naire that they had attempted to rehearse the
materials during the delay interval.

Keyword-provided condition. To equate expo-
sure to the Tagalog words and keywords to that of
learners in the keyword-generate condition, we
presented participants in this group with each
Tagalog word with its experimenter-provided
keyword across two trials at 5-s intervals. Then,
just as in the keyword—generate condition, they
studied the entire list during a 6-min period,
checking each unit after they had formed an
Interactive image. The general knowledge test
and cued recatl tests were administered, as appro-
priate for each participant’s delay group.

Rote repetition condition. Rote repetition
learners were presented with each Tagalog—
English language unit once at a 15-s rate. Book-
lets were provided in which each pair was printed
at the top of the page followed by 10 blank lines.
To discourage use of spontaneous elaborative
strategies, we asked participants to think of the

Table 1

Cued Recall Scores as a Function of Learning
Condition and Length of Retention Interval

in Experiment I

5-min 2-day
Condition M SD M SD

Keyword—-generate 149 5.3 40 27
Keyword—provided 204 1.8 21 14
Rote repetition 153 54 128 69

Tagalog word while writing down the appropriate
English word as many times as possible within
the 15 s. The general knowledge test and the test
of cued recall, either immediately or after 2 days,
followed.

Results and Discussion

Self-generation of keywords for the set of
Tagalog words used in the present study appears
to have been a reasonable task. In the keyword-
generate condition, participants were able to
generate keywords for virtually all 24 items
(M = 23.5). The condition means for cued recalt
are shown in Table 1. A2 X 3 analysis of variance
(ANOVA) showed significant main effects for
retention interval, F(1, 79) = 110.15, MSE =
21.23, p <.001, and learning strategy, F(2, 79) =
7.21, p < .002. The interaction was also highly
significant, F(2, 79) = 21.56, p < .001. A
Fisher’s least significant difference of 4.06, p <
.02, which was performed on these data, indi-
cated that the 5-min cued recall performance for
the keyword-provided condition was superior to
the performance of the keyword—generate and
rote repetition conditions, which did not differ
statistically. However, after 2 days, rote rehearsal
participants recalled significantly more than ei-
ther of the two keyword groups. Specifically, the
delayed cued-recall performance of both key-

! These check marks served two functions: They
allowed keyword learners to self-monitor their progress
during the unpaced acquisition period, and, they were
later tallied to determine the extent to which partici-
pants were able to complete the task of forming
images for all language units. This analysis revealed
that keyword participants in both keyword learning
groups successfully formed images for aver 90% of
the langnage stimuli.
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word conditions was stafistically comparable
{10% to 20%). In contrast, the long-term perfor-
mance of rote repetition learners was much
higher (65%).

As in previous articles (Wang et al., 1992,
1993; Wang & Thomas, 1995), keyword forget-
ting cannot account for the striking long-term
retention decrements observed for all keyword
learners. Students in the keyword—generate condi-
tion recalled 21.6 and 21.2 keywords after 5 min
and after 2 days, respectively. Similarly, those in
the keyword-supplied group recalled 23.9 keywords
(5-min delay) and 20.3 keywords (2-day delay).

Apparently, allowing keyword learners to gen-
erate their own keywords does not appreciably
alter the rapid forgetting that has been observed
in previous studies. Although the students had no
trouble coming up with keywords, they rarely
changed them. In fact, fewer than 4% were
changed on the second keyword generation trial.
Experimenter-provided keywords were clearly
more effective than either self-generated key-
words or rote rehearsal when recall was tested
soon after study. However, after a 2-day delay,
performance of all keyword learners was inferior
to participants who used the rote repetition
method, regardless of the source of their key-
words.

Experiment 2

Several researchers have reported benefits on
immediate tests when learners are presented with
mnemonic pictures of the keyword and the infor-
mation that they need to recall. These effects have
been demonstrated particularly with learners who
have difficulty forming visual images that are
vivid and interactive. For example, several stud-
ies have reported benefits for both young and
elderly learners (Dretzke, 1993; Shriberg, Levin,
McCormick, & Pressley, 1982; Levin, Shriberg,
& Berry, 1983). Also, illustrative mnemonics are
helpful for students with leamming disabilities
(Mastropieri et al., 1990).

Because Dretzke (1993) did not find that
pictures enhanced the keyword learning of col-
lege students, we must conclude that young
adults are probably more adept at forming their
own visual images. Thus, little or no benefit
might be expected for these learners on an
immediate test of recall; indeed, a ceiling effect
may have occurred in this condition. However, it

is possible that benefits might be observed for
long-term retention. Study with pictures might
enhance long-term retention for at least two
reasons: (a) the visual detail present in a picture
may result in a more elaborate memory code than
a totally self-generated image, and (b) the fragil-
ity of keyword memories may be due to the
existence of alternative representations for many
of the keywords beyond the ones evoked in the
mnemonic image (Wang et al., 1992), That is, the
keyword-based image might not use a representa-
tion of the keyword ordinarily produced by the
learner. To the extent that different encodings are
elicited during acquisition and attempted recall,
decrements in recall performance can be ex-
pected (Hasher, Griffin, & Johnson, 1977; Hasher
& Johnson, 1975). For example, in the case of a
participant who generated an image of a “salmon
wearing eyeglasses” when given the keyword
salmon and the English word eyeglasses (even if
this keyword-based image were highly interac-
tive, distinctive, and vivid), the cue did not evoke
an image of a salmon that this individual would
have spontaneously produced under normal con-
ditions. Instead, this person may consistently
think of “orange-colored fish steaks” when see-
ing the word salmon. Thus, recall of the appropri-
ate keyword salmon when presented with sala-
min may be of little use to the iearner if “orange
fish steaks™ is elicited rather than “a whole fish”
wearing eyeglasses. Even less extreme variations
in the interpretation of the keyword may have
deleterious effects on long-term recall. Perhaps
the word salmon later evokes an image of a
realistic fish swimming upstream rather than the
more cartoonlike rendition that the learner imag-
ined wearing eveglasses during the study trials.
The likelihood of the evocation of an alternate
representation of the keyword should be particu-
larly pronounced after an extended delay between
study and subsequent testing.

In Experiment 2, we explored the possibility
that the positive effects of the keyword method
observed soon after study could be extended
across the delay interval by increasing the avail-
ability of vivid and distinctive visual cues at the
time of encoding. In this study, we supplemented
the standard keyword learning procedure by
providing participants with separate drawings of
the keyword and of the translation word during
acquisition. They were instructed to imagine an
interactive image of the two objects as depicted
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in these pictures. For keyword-picture learners,
in addition to the standard test of cued recall, we
also included a second measure of recall, which
was cued this time by the picture of the keyword
itself. If keyword learners have difficulty in
reinstating the original encoding of the keyword
after a delay, then this type of cue should be a
potent retrieval aid.

Method
Materials, Participants, and Design

Separate drawings in black ink of a 24-item set
of keywords and the translation referents were
created by a professional artist. Nine of the 24
items were new, and the other 15 were from the
stimulus set used in Experiment 1. The design
was a 2 X 3 factorial with two between-
participants variables: retention interval (5-min
and 2-day) and learning strategy (keyword, key-
word—picture, and rote repetition). Introductory
psychology students (n = 103) naive to the Taga-
log language participated. There were 8 to 21
participants in each of the six treatment condi-
tions.

Procedure

Keyword condition. Participants were in-
structed as to the rationale of the keyword
method. We placed emphasis on the importance
of generating vivid, interactive images. Several
examples of Spanish-English word pairs were
given. The 24 Tagalog—English keyword pairs
were then presented on cards. The entire list was
presented twice in varying different order at a rate
of 10 s. Before the second list presentation,
participants were reminded again to form vivid,
interactive visual images for the keyword and the
English word.

After the study trials, participants in the 5-min
delay group took a 5-min general knowledge test.
Then, we administered the cued recall test. Partici-
pants were given a list of the Tagalog words with
their keywords and were asked to write the
appropriate English translation in the blanks
provided. We allowed 5 min for participants to
complete the test. Students in the 2-day delay
condition were treated similarly, except that they
were not given the recall tests until Session 2.

Keyword-picture condition. Participants were
instructed in the keyword method just as those in
the standard keyword condition. However, on
each card displaying the Tagalog—English key-
word pairs, there also was a drawing of the object
or entity denoted by keyword and the English
word. These drawings were positioned directly
above the printed words (see Figure 1). The
participants were told to imagine the items drawn
on the cards in an interactive image of their own
design. As in the standard keyword group, the
entire list was presented twice in varying orders
at a 10-s rate with the experimenter displaying
the appropriate cards on each trial. The testing
sequence was identical to that in the standard
keyword group with one exception. Participants
in the keyword—picture group were given a final
picture-cued recall test after the standard cued
recall test. The cards displaying the Tagalog
word, its keyword, and the picture of the keyword
were presented in random order at a 1{-s rate.
The participants were asked again to write the
English translation equivalent in the appropriate
blank on an answer sheet. ‘

Rote repetition condition. The control condi-
tion was designed so that the initial performance
level would be comparable with that of the
mnemonic group. This can be accomplished by
giving nonmnemonic learners a greater number
of list presentations at a faster rate (Hall, Owens,
& Wilson, 1987; Wang et al., 1992). Thus, on the
basis of pilot testing, rote repetition learners were
exposed to the Tagalog—English word pairs for
five trials. The pairs were printed on cards and
presented at a 2-s rate with the item order random
across the trials. Total study time was held
equivalent to that for the keyword—picture group.
Half of the participants were given the standard
cued recall test (a list of the Tagalog words)
immediately after taking the 5-min test of general
knowledge. The others were dismissed after the
general knowledge test and were given the recall
test 2 days later.

Results and Discussion
Standard Cued Recall

The means for the six treatment conditions are
presented in Table 2. A 2 X 3 ANOVA revealed
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MANOK - (Man)

CHICKEN

Figure 1. Sample of illustrations from Experiment 2 shown in conjunction with a

Tagalog-English keyword pair.

a significant main effect of retention interval,
F(1,97) = 126.82; MSE = 21.27; p < .001,
reflecting decline in performance over time.
Also, the Retention Interval X Learning Strategy
interaction was significant, F(2, 97) = 3.26;
p = .04. This interaction was due to the fact
that even though immediate performance was
not reliably affected by learning strategy, learners
in the standard keyword group recalled less

Table 2

Cued Recall as a Function of Learning
Condition and Length of Retention Interval
in Experiment 2

5-min 2-day
Condition M SD M SD
Keyword 1946 502 575 254

Keyword-picture  19.15  3.72 781 473
Rote repetition 17.33 540 965 4.72

than controls after a delay of 2 days (Fisher’s
least significant difference = 3.75, p < .02).2
However, the performance of the picture—key-

2 The only nonsignificant effect in the ANOVA was
the main effect of learning strategy. This suggests that
the rote rehearsal procedure, which was designed to
generate an initial acquisition level equivalent to that
of the keyword conditions, was successful. Because of
the inherent unpredictability of participants keeping
their appointments for the small-group test sessions,
there was a smaller number of participants in the
standard keyword conditions (# = 13, 5-min retention;
n = &, 2-day retention) than in the other treatment groups
(all ns = 20). With these sample sizes, a small effect of
strategy would not be detected, given the power of the
analysis (Cohen, 1969). However, power was sufficient o
detect a large effect. Because large differences are usually
noted when comparing the keyword method to other
strategies on immediate recall, we are satisfied that
they were largely eliminated here.
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word group did not differ reliably from the other
two groups.

Picture-Cued Recall

For the keyword—picture learers, picture-cued
recall means were 20.60 (SD = 3.51) for the
5-min retention group and 9.80 (SD = 5.14) for
the 2-day delay group. A 2 (recall measure) X 2
(retention interval}) ANOVA was performed on
their cued recall and picture-cued recall scores.
Not surprisingly, there was a significant main
effect of retention interval, F(1, 39) = 69.22;
MSE = 36.24; p < .001, indicating that recall
reliably declined over time. Of primary interest to
us was the finding that the picture cue reliably
increased recall by about two items, F(1, 39) =
39.32; MSE = 1.55; p < .001. The interaction did
not approach significance (F < 1).

Provision of distinctive pictures to keyword
learners at study retarded the rate of long-term
forgetting. In conirast to previous research with
the standard keyword method and in our Experi-
ment ! where keyword learners were given
pictures at encoding, their level of cued recall
after a delay did not differ statistically from that
of controls. Also, when recall of the picture—
keyword learners was prompted with a picture of
the keyword from the original study period,
performance was significantly enhanced. It should
be noted that the picture-cued recall measure
followed a test of standard cued recall. If the
standard cued recall test served as an occasion to
elicit alternative representations of the keyword,
it might be that our data have underestimated the
potential of the picture cue to retrieve the key-
word-linked image. Future research should in-
clude unconfounded measures of picture-cued
recall. In this way, the extent to which recall
might be improved by such cuing could be
explored.

Experiment 3

As suggested above, in addition to the rela-
tional cues provided by interactive images, the
visual nature of images confer more elaborate
and detailed information in memory than verbal
encodings. In Experiment 3, we attempted to
examine the importance of visual cues as com-
pared with relational cues in the keyword imag-

ery mnemonic, To simplify procedures, we fo-
cused on the paired associate iearning link in the
keyword method by omitting the Tagalog word.
That is, participants were presented with English
word pairs, that is, the keyword—translation refer-
ents from our prior studies. We compared learn-
ers who were provided with interactive pictures
in acquisition with those who were given a
meaningful sentence relating the two words dur-
ing the study period. Presumably, sentence stimuli
emphasized the relational attributes of the word
pairs, whereas pictorial stimuli promoted percep-
tually based encodings in addition to relational
information. To accentuate the role of perceptual
versus relational cues, we introduced two differ-
ent distractor tasks during the retention interval.
Therefore, half of the participants in each acquisi-
tion group were given one of two distractor tasks.
One task was designed to interrupt visually based
cues, and the other was targeted to interfere with
relational information. If interactive visual pro-
cessing enhances retention primarily by its addi-
tional perceptually based information, learners in
the interactive pictures group should have been
especially hindered by the distractor task de-
signed to interrupt visual cues, whereas those
who encoded the items in terms of their relation
in a sentence should have been more negatively
affected by interference with relational cues. To
obtain relatively uncontaminated measuores of
recall performance, we used an incidental learn-
ing set as in Experiments | and 2.

Method

Materials, Participants, and Design

The 24 word pairs were the keyword—transla-
tion referents from Experiment 2. Interactive
drawings of each item pair were created by a
professional artist. Participants (n = 76) were
assigned randomly to one of the four treatment
groups of a 2 (interactive pictures and relational
sentences) X 2 (picture distractors and sentence
distractors) design. The data for each condition
were collected in groups of 2 to 5 participants; ns
in each treatment condition ranged from 13 to 23,

Acquisition. Leamners in the interactive pic-
tures group were told to look at the pictures and
to visvalize them vividly and distinctly. Each
picture was presented for 10 s, and the entire list
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was presented twice in random order. Learners in
the relational sentences condition were presented
with a sentence printed in large type on a card
that included both words, with the relevant ones
underlined. For example, for the item MAN-
CHICKEN, there was an interactive picture of a
man holding a chicken (see Figure 2}. The actual
sentence was read as follows: “The MAN scat-
tered the feed around the farmyard for the
CHICKEN.” Each sentence was presented for 10
5, and the entire list was presented twice in
random order.

Distractor tasks. The picture distractor task
required participants to examine a set of 48
drawings that showed the items in different
pairings. For example, the chicken was then
shown standing inside a hot dog bun; the original
pairing for bun was BUN-DQG, which showed a
dog in a hot dog bun. The participants were asked
to rate each picture as to how easy or difficult
they would be to draw. These instructions were
designed to accentuate the visual qualities of the
pictures rather than the relationships depicted.
The sentence distractor test was composed simi-
larly; that is, 48 sentences were created by using
the original words in different pairings (e.g.,
“The CHICKEN sandwich was served on a
sesame seed BUN’’). Participants in the sentence
distractor condition were asked to rate each
sentence on the degree of reasonableness of the
relationship expressed. In this task, attention was

g A
7 X
!I

T4

»~ A

I}

Figure 2. Sample of illustration from Experiment 3.

Table 3

Cued Recall as a Function of Learning
Condition and Type of Distractor Task
in Lixperiment 3

Pictures Sentences
Condition M SD M 5D
Interactive pictures 1541 557 18.62 5.44
11.39  6.05

Sentences 1391 692

drawn deliberately to a consideration of the
relational attributes of the paired items.

Procedure. After the interactive picture or
the relational sentence condition test, half of the
participants in each acquisition group were ex-
posed to the picture distractor task and the other
half to the sentence distractor task. Then, all
participants took the 5-min general knowledge
test, with the test of cued recall following imme-
diately. Each stimulus word was printed on a
sheet of paper with a corresponding blank. We
allowed 5 min for participants to complete the
test.

Results and Discussion

The mean cued recali scores for participants in
each condition are presented in Table 3. These
scores were analyzed by a 2 X 2 completely
randomized ANOVA. The main effect of study
method was significant, F(1, 72) = 9.22; MSE =
37.26; p = .003, whereas the overall effect of the
type of distractor was not (F < 1). The interac-
tion was also significant, F(1, 72) = 398; p <
05.

Picture distractors were more disruptive than
relational sentence distractors for learners who
had studied interactive pictures during acquisi-
tion {see Table 3). In contrast, reading new
relational verbal encodings was more disruptive
for those individuals who had studied sentences
than was viewing pictures of these items in new
pairings. To examine this outcome more fully, we
classified recall errors either as errors of commis-
sion or errors of omission.” The mean proportion

3 The effectiveness of the distractors is evidenced
by the presence of errors of commission. In contrast,
in Experiments 1 and 2, participants rarely made
errors of commission regardless of treatment condi-
tion. Instead, incorrect responses were failures 1o
respond at all.



KEYWORD LEARNING AND MEMORY 339

of total errors that were errors of commission for
each group are presented in Table 4. Errors of
commission predominated when the distractor
task was similar to the encoding task. That is,
interactive picture learners were more likely to
confuse the pairings and make errors of commis-
sion when they had viewed distractor pictures
than when they had read relational sentences. In
contrast, sentence learners were less likely to pair
items incorrectly when they were presented with
picture distractors than when they were presented
with sentences expressing new relations. A2 X 2
ANOVA confirmed this interpretation. Only the
interaction was significant, F(1, 68) = 10.92,
MSE = .09, p < .001. For all other Fs, ps > .18.

General Discussion

Under standard implementation procedures,
vocabulary learning by the keyword method is
prone to rapid forgetting (Wang et al., 1992,
1993; Wang & Thomas, 1995). The present
research investigated the robustness of two vari-
ants of the standard keyword mnemonic with
respect to long-term retention. In Experiment 1,
self-generation of keywords was found to provide
no benefit as compared with use of experimenter-
provided keywords over a 2-day retention inter-
val. Both groups of keyword learners, self-
generated and experimenter-provided keywords,
forgot more over the delay interval than learners
in the control group. Also, consistent with prior
research (Desrochers et al., 1991; Hall et al.,
1981; Patton et al., 1991), we found that learners
who used experimenter-provided keywords per-
formed better on an immediate retention test than
students who generated their own keywords.
Thus, self-generation of keywords appears not to
facilitate immediate or long-term retention.

In Experiment 2, picture-enhanced keyword
learning was examined in comparison with the
standard keyword method. Consistent with ear-

Table 4

Proportion Errors of Commission as a Function
of Learning Condition and Distractor Task

in Experiment 3

Condition Pictures Sentences
Interactive pictures 37 15
Sentences 22 50

lier reports (Wang et al., 1992, 1993; Wang &
Thomas, 1995}, students using the standard key-
word method performed more poorly than the
rote repetition control group after a delay of 2
days. However, students provided with pictures
of the keyword and the translation referent during
acquisition had a forgetting rate that did not
exceed that of the control group. Perhaps pictures
increase the visual detail of the interactive image
at encoding and thus produce a memory trace that
is more robust over time than a totally self-
generated image. This interpretation is supported
by results of Experiment 3. Students studied
paired associates by viewing interactive pictures
of the words or by reading sentences relating the
words. A distractor task where they were either
shown pictures depicting new pairing of the
words or new sentences incorporating the words
followed. Different instructional sets were used
for each distractor task so that attention to visual
detail would be emphasized for pictures and
attention to relational information would be em-
phasized for sentences. For students who had
originally studied interactive pictures, recall of
the original pairing was disrupted more by pic-
ture distractors than by sentence distractors. This
suggests that distinctive visual detail is a more
important factor than relational information for
this type of encoding. In contrast, relational
information proved more important for those
who initially studied the word pairs in the context
of meaningful sentences. For these students,
recall was more disrupted by new sentence
distractors than by pictures. Thus, the similanty
of the distractor code to the original stimulus
encoding predicted forgetting.

Although we did not design our research to
compare directly the different theoretical ac-
counts of imagery-based, paired-associate learn-
ing offered by Paivio and colleagues (e.g., Paivio,
Walsh, & Bons, 1994) and by Marschark and
Hunt (1989), some implications of the data are
suggested. The two approaches differ primarily in
that Paivio’s (1975) dual-coding theory assumes
that relational information from verbal or visual
encoding is independent of the encoding of visual
detail. Hence, recall is aided by the existence of
two separate memory codes. In contrast, Mar-
schark and Hunt (1989) argued that imagery
enhances the distinctiveness of the words and of
their relations. This distinctiveness allows re-
trieval of a particular encoding from the larger set
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of related associates that might be elicited by the
cue word. According to Marschark and Hunt, the
effects of imagery and relational encoding are not
independent, and imagery enhances cued recall
when relational processing is present at encoding
and retrieval.

Of relevance to the present results, we must
note that both approaches have emphasized the
memorial benefits of the use of imagery. The
principal question relates to how they might
account for the surprising fragility of these encod-
ings over time. Initial benefits of imagery-based
encodings dissipate rapidly and can thereby be
encompassed within dual coding theory frame-
work if it is assumed that a visual memory code,
as compared with a verbal code, decays more
quickly or becomes more difficult to retrieve over
time. The argument for two separate memory
codes also is compatible with the finding that
picture distractors are more disruptive of the
immediate benefit in cued recall resulting from
studying pictorial materials during acquisition
than are verbal relational distractors. This pattern
of results could be viewed as supporting Paivio’s
(1971) position that visual encodings are indepen-
dent of relational encodings and are thus less
susceptible to interference by relational informa-
tion.

Marschark and Hunt’s (1989) analysis implies
that imagery-based encodings confer an advan-
tage in cued recall only when the concomitant
relational information is first accessed. In Experi-
ment 3, the sentence distractor condition was
designed to focus attention on new relational
encodings. It seems that the view of Marschark
and Hunt predicts that sentence distractors will
disrupt encodings that are based on pictures, as
well as those based on relational sentences,
because relational information is a necessary first
step in the retrieval process in both cases. How-
ever, our data show that when sentence distrac-
tors were given to the picture learners, the rate of
errors of commission, which suggested interfer-
ence by new encodings, was the lowest among all
groups.

Long-term recall after picturc-enhanced learn-
ing was bolstered by provision of a picture of the
keyword. This suggests that retrieval of keyword-
linked images may also be hindered by alterna-
tive representations of the keyword that may be
evoked after a delay. In part, this type of interfer-

ence may also at least partially explain the
vulnerability of keyword learning to rapid forget-
ting. Such a process is compatible with Mar-
schark and Hunt’s (1989) emphasis on the impor-
tance of relational processing in cued recall.
However, the benefit of picture cues would also
be compatible with the notion of dual memory
traces because such cues would be particularly
effective in accessing the visual memory trace.
However, it should be reiterated that because the
present research was not designed to compare
specifically these two theoretical positions, these
comments are tentative and are meant to be
suggestive of further research.

The present results, taken together with the
earlier reports of Wang and colleagues (Wang et
al., 1992, 1993; Wang & Thomas, 1995), suggest
several factors that should be considered in
applications of the keyword mnemonic in natural-
istic settings. First of all, it is doubtful that use of
this mnemonic will be successful when students
are given instruction in its implementation and
then expected to incorporate it into their study
regimen without further guidance. Students appar-
ently have difficulty in generating keywords that
will be as effective as experimenter-provided
ones. This is particularly true with stimuli for
which good keywords are difficult to generate.
Because Experiment | replicated this result with
stimuli designed to be keyword hospitable sug-
gests particular caution. Successful application of
the keyword method may depend on provision of
good keywords to students or on more extensive
training in the process of generating good key-
words. Secondly, the high initial recall rates after
study with the keyword method may engender
inaccurate metamemory. Students should be made
aware that rapid forgetting is quite probable
without more rehearsal (Wang & Thomas, 1995).

However, the results of Experiment 2 suggest
that the stability of learning with the keyword
technique may be improved when pictures supple-
ment the standard visual imagery instructions.
Certainly, with the increasing capability of com-
puters to generate and present pictures, this
enhancement is now technologically feasible.
The finding that provision of the picture of the
keyword additionally aided retrieval suggests
that frequent presentation of this cue during
training could be an effective learning aid.

We encourage further work in applications of
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the keyword mnemonic to naturalistic learning
situations, and we agree with other researchers
(Levin & Pressley, 1985; Levin, Levin, Glasman,
& Nordwall, 1992) that its potential may be
positive. However, it should be noted that as yet
no clear demonstration of a benefit on long-term
retention with this mnemonic has been reported.
Although we found use of pictures to be a helpful
addition to the keyword method, long-term reten-
tion afterwards was still no better than that of a
control group. Finally, research has suggested
that people who are given training in the use of
mnemonics rarely continue to use the techniques
in their everyday lives (Bellezza, 1983; Higbee,
1988; Lapp, 1983; Roberts, 1983; Wood & Pratt,
1987). Indeed, memory researchers themselves
are no more likely to report that they use mnemon-
ics than highly educated individuals in other
fields (Park, Smith, & Cavanaugh, 1990). Clearly
there is a gap between the promise and practice of
mnemonic learning that will be bridged only by
demonstrations of naturalistic implementations
that achieve positive long-term outcomes.
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