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Recall of print material benefits from spacing repetitions of that material, an effect
often attributed to varied encodings induced by changes in contextual cues. We
examined an alternative explanation: retrieving earlier presentations during later
presentations strengthens memory traces, the more so the greater the difficulty of
such retrieval. In four experiments we found that (a) study-phase retrieval contrib-
utes to the benefits of spacing and (b) inducing variation via changes in ad for-
matting and content can be counterproductive at long spacing intervals, apparently
because such changes decrease the likelihood that earlier presentations will be
retrieved during later presentations.

M arketers have long known that repetition of an research on the effects of spacing in an advertising context
advertisement is critical if people are later to recall is limited. Zielske (1959) showed that longer lags improved
the advertised product or service. It also matters, however,Message retention, and Strong (1977) demonstrated that
how and when an ad is repeated. Spacing the repetitions ofShowing flights of massed print ads improved free recall.
an ad, for example, rather than massing them, can increasd1€flin and Haygood (1985) found that moderately spaced
later recall—and, hence, advertising effectiveness—quite television ads resulted in better free and cued recall than
dramatically (e.g., Heflin and Haygood 1985; Singh et al. Massed ads or highly spaced ads. Singh et al. (1994) found
1994; Zielske 1959). Clarifying the memory dynamics that that spacing ads protects against forgetting on delayed recall

underlie such spacing effects is one goal of this article. tests.

Another is to explore how those dynamics are influenced

by variations of a given ad across repetitions. EXPLANATIONS OF THE SPACING
The spacing effect has a long history in both laboratory EFFECT

and applied research. It is a robust and general effect, one
that has been demonstrated with a wide range of materials,
including words, sentences, text, and photos (for reviews, . D

. i (Landauer 1969), encoding variability (Estes 1955; Johnston
see Crowder 1976; Dempster 1996; Hintzman 1976). It also and Uhl 1976), deficient processing (€.g., Greene 1989: Zim-

?ecrglér: fgseg)t'{g eml(r)l;ti[]\;al(fs;rr?rrirclkszfgllwdig(gge)terson and Pe merman 1975), and study-phase retrieval (Murray 1983,
Notwithstanding its i " : th. : literat Murray and Bjork 1998; Thios and D’Agostino 1976). How-
otwithstanding 1ts importance in the memory literature, - o/e the two most influential mechanisms are encoding var-

iability and study-phase retrieval.

Many cognitive mechanisms have been proposed to ac-
count for the benefits of spacing, including consolidation

*Sara L. Appleton-Knapp is assistant professor of marketing at the Col-

lege of Business Administration, San Diego State University, 5500 Cam-
panile Dr., San Diego, CA 92182 (appleton@mail.sdsu.edu). Robert A. P iahili
Bjork is professor of psychology at the University of California, 1285 EnCOdmg Varlablllty
Franz Hall, Los Angeles, CA 90095 (rabjork@psych.ucla.edu). Thomas P . . . . .
D. Wickens is professor of psychology at the University of California, Variation in how information is en(.:Oded IS .assumed tO.
3121 Tolman Hall, Berkeley, CA 94720 (twickens@socrates.berkeley.edu). €nhance subsequent recall bgcause It reSU“S_ In more multi-
This research was partially funded by a grant from the UCLA Psychology faceted memory representations, thus multiplying access
Department to the first author. The authors acknowledge the helpful com- routes to that information when it is to be recalled. The

ments and suggestions from session participants at the Association forencoding variability explanation of the spacing effect is that
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spacing can increase encoding variability and thus increase
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EXAMINING THE SPACING EFFECT 267

recall, inasmuch as spacing changes a learner’s cognitivepoint that such retrieval starts to fail, after which the recall
environment (Johnston and Uhl 1976). During the first pre- of P1 recall should suffer accordingly. A recent meta-analysis
sentation (P1) of a stimulus (e.g., information to be learned), of the spacing effect in verbal learning suggests that similar
contextual cues encourage a person to encode it in relationretrieval processes at study can explain a variety of different
to certain other then current information. If the stimulus is results (Janiszewski, Noel, and Sawyer 2003).
presented for a second time immediately after P1, contextual
cues have not changed, and the encoding operations at the . . L
time of the second presentation (P2) mimic those engagedComparing Encoding Variability and Study-Phase
during the encoding of P1—meaning that no new encoding Retrieval
will take place. If time and intervening events occur between
P1 and P2, however, then the change in context and in the [n order to use spacing to increase recall effectively, an
learner's mental set is likely to result in a second encoding understanding of the cognitive processes responsible for its
that differs from the first, increasing later recall. benefits is critical. Maximization of recall based on encoding
In the psycho]ogy literature, encoding Variab“ity is often variability would call for P2 to be encoded as differently as
cited as the mechanism that drives the spacing effect (seePossible from P1. The best way to achieve such an encoding
e.g., D'Agostino and DeRemer 1973; Estes 1955; Glenberg difference would be to create conditions such that P1 is not
1979; Johnston and Uhl 1976). The encoding variability retrievable at the time of P2, thus creating the opportunity
explanation also appears in the marketing literature. Singhfor an entirely unique encoding of P2. This description fol-
et al. (1994), for example, claim that encoding variability ows Bower's (1972) explanation of encoding variability
is responsible for preventing a decline in recall rates for deriving from a fluctuation of contextual elements in a given
television ads when recall is tested at long delays. They learning situation. If none of the contextual elements present
posit that the longer interval or lag between ads in their at P2 are associated with the stimulus, it would allow for
experiment allowed for a variable encoding that prevented the greatest potential new learning. However, such a solution
recall rates from declining. Burnkrant and Unnava (1987) would produce the worst conditions for inducing study-
also draw on the theory of encoding variability to explain Phase retrieval because a person would lack the cues to
the benefits to recall of showing multiple variations of given retrieve P1. If retrieval of P1 is not successful, later recall
ad. Based on their results, they argue that varied executionsshould also not benefit. It is only with a difficult, but suc-
of their ads induced more variable encoding than did exact cessful, retrieval of P1 that later recall of P1 should max-

repetitions, which, in turn, produced better recall. imally increase. o
Encoding variability and study-phase retrieval ideas make
Study-Phase Retrieval different predictions as to how the effectiveness of P1 and

P2 vary with spacing (Murray 1983; Murray and Bjork

Another explanation for spacing effects is the mechanism 1998). The encoding variability idea asserts that the encod-
of study-phase retrieval. The name study-phase retrieval de-ing processes at P2 are ineffective at short intervals because
rives from word pair experiments in which participants first the encoding context of P2 is so similar to that of P1 but
complete a study phase in which they learn the word pairs that gradually these processes become more effective as
and then move on to a test phase assessing their recall ospacing increases, thus increasing the change in the con-
the pairs. The study-phase retrieval explanation of spacingtextual information present at P2. Their greater effectiveness
posits that during the study phase, a second presentation ofesults in a cumulative relationship between the impact of
a stimulus “allow[s] active retrieval of old information P1 and P2 on later recall.
stored during the first presentation” (Thios and D’Agostino  When the same information is repeated twice, it is im-
1976, 529). possible to identify the extent to which P1 and P2 are re-

The study-phase retrieval explanation of spacing rests oncallable at the time of a subsequent test. However, figures
the fact the retrieval is a memory modifier: the act of re- 1 and 2 illustrate what we might expect from an experiment
trieval is itself a learning event in the sense that the retrieved that was able to differentiate between the impact of P1 and
information becomes more recallable in the future than it P2 on later recall. Figure 1 shows the theoretical contribution
would have been without having been retrieved (Bjork of P1and P2 implied by an encoding-variability explanation
1975). Thus, if P2 encourages retrieval of P1, recall for P1 of spacing. The effect of P1 should be about equal to that
should be enhanced. A second relevant finding is that aof a single presentation because the first presentation is a
successful act of retrieval is a more potent learning event new encoding. If P2 were to follow P1 with no delay, we
when it is more difficult. One argument as to why later would not expect much effect of P2 because a person’s
recall benefits more from a difficult act of retrieval than cognitive environment would not have changed enough to
from a less difficult act is that the processes engaged overlapproduce much variation in encoding. But, as the space be-
more—that is, are better practice for—the retrieval processestween presentations increases and the encoding becomes
that will be needed at the time of a later test. more variable, the effect of P2 should increase to the point

This retrieval practice idea (Bjork 1988) predicts that the where it is comparable to a new encoding.
longer the interval between P1 and P2, the greater the benefit Although it is based on different logic, deficient pro-
of the retrieval of P1 at the time of P2—but only up to the cessing theory (Greene 1989; Zimmerman 1975) makes the
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FIGURE 1

THEORETICAL PREDICTIONS BASED ON
ENCODING VARIABILITY
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NoTe.—Theoretical impact of the first and second presentations (P1 and P2)
of a stimulus on memory, based on an encoding variability explanation, is
illustrated (adapted from Murray and Bjork 1998). The solid horizontal line
represents the impact of once-presented items to serve as a baseline.

FIGURE 2
THEORETICAL PREDICTIONS BASED ON
STUDY-PHASE RETRIEVAL
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Note.—Theoretical impact of the first and second presentations (P1 and P2)
of a stimulus on memory, based on a study-phase retrieval explanation, is
illustrated (adapted from Murray and Bjork 1998). The solid horizontal line
represents the impact of once-presented items to serve as a baseline.
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oretical predictions. The effectiveness of P1 would get little
or no boost at short P1-P2 intervals because the automatic
retrieval of P1 caused at P2 is not sufficiently difficult to
add significantly to the encoding achieved at the time of
P1. But when the P1-P2 interval is longer, the retrieval at
P2 is more difficult and involved, making its strengthening
effect on P1 greater. In short, P2 serves as a cue to retrieve
P1, a retrieval that strengthens the encoding of P1 (thereby
increasing its impact compared to a baseline of an item
presented once). At the same time, the increased processing
of P1 at long spacing intervals competes with the encoding
of P2. Cognitive resources are drawn from the encoding of
P2, reducing its ultimate impact on the retention of the ma-
terial (thereby decreasing its impact as compared to a base-
line of an item presented once). Although an explanation
based on encoding variability predicts that P2 becomes a
more potent contributor to the recall of repeated information
as spacing increases, one based on study-phase retrieval
predicts that the P1 event becomes more potent with spacing.

Differentiating the Impact of the Two
Presentations

Empirically, however, when the same information is re-
peated, it is impossible to determine if spacing benefits recall
of P1, as predicted by study-phase retrieval, or P2 as pre-
dicted by encoding variability. In the present research, we
adopt an approach developed by Murray and Bjork (1998)
in the context of paired-associate learning. In this paradigm,
a given stimulus word (A) is paired with a response word
(B) for study. That stimulus word either is not presented
again or is presented again with either the same response
or a different response, creating conditions AB-AB or AB-
AD. For stimuli shown with two different responses (AB-
AD), the B response represents P1 and the D response rep-
resents P2. By comparing delayed recall of the B and D
responses in the AB-AD condition it is possible to determine
which presentation, P1 or P2, benefits from spacing and thus
determine whether encoding variability or study-phase re-
trieval is responsible for the spacing effect.

Determining the mechanism responsible for the spacing
effect is important for two key reasons. One reason is a
practical one. The two mechanisms have different impli-
cations for how one should construct and space advertise-
ments. A second reason is theoretical: encoding variability
and retrieval as a learning event are each key processes in
the functioning of human memory and knowing how they

same predictions for P1 and P2 as encoding variability. The interact is important for the understanding of human mem-
impact of P1 does not depend on the size of the P1-P2ory more broadly.

interval. However, at short intervals people process P2 less
because the strong representation of P1 creates a false belief EXPERIMENT 1
that the material has been learned. With greater spacing,
they become less confident of their knowledge and allocate This experiment used an AB-AB/AB-AD design to assess
more resources to the P2 material. The resulting pattern isthe relative contribution of P1 and P2 on final recall. In
identical to that shown in figure 1. experiment 1 the stimuli were print ads for fictitious brands.
Study-phase retrieval theory would predict an inter- An initial study phase was followed by an unrelated, but
dependent, rather than cumulative, relationship between thedistracting, activity, which was followed in turn by a cued
encoding of the P1 and P2. Figure 2 illustrates these the-recall test of participants’ ability to recall the brand names.
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FIGURE 3

SAMPLE ORDER OF ADS FROM ONE BOOKLET
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Method fects. In any group of 12 participants each of the 12 target
ads appeared in every condition, and each spacing variation

Participants. In total, 96 undergraduates from intro- was shown once in each position in the booklet. Figure 3
ductory psychology courses at a large West Coast universityshows a sample ordering of ads in one booklet. To rotate
participated as partial fulfillment of course requirements. the order of the conditions between subjects, eight randomly
) chosen Latin squares were used for a total of 96 different
Materials. The ads were structured so that each product grderings of ads. The semantic relationship of brand name

and slogan (A) were paired with one or more brand names a5 also fully counterbalanced over the eight Latin squares.
(B or D). The ads were shown to each participant in a 22-

page booklet, one ad per page. A total of 14 different prod- Procedure. During the study phase, participants read
ucts were advertised—12 target products and two additionaleach ad in the booklet for 20 sec. with a taped prompt
products, which were advertised first and last in each booklet alerting participants when to turn to the next ad. Then they
and were not scored. were given an 8 min. distracter task, which asked them to
] list every teacher that they could remember having from
Design.  Three independent variables were manipulated kindergarten through twelfth grade. Next, participants com-
within subjects: repetition, spacing, and semantic related- pleted a cued recall test on which cues consisted of the
ness. Repetition varied in three ways; products were shownproduct slogan or tagline along with the picture from each
only once, repeated with the same brand name (AB-AB) or ad. Participants had two lines to write in any brand(s) they
repeated with a different brand name (AB-AD), making a remembered having been associated with each slogan-pic-
total of 16 different target brands. For the repeated product tyre cue.
ads, spacing was manipulated by the number of ads ap-
pearing between P1 and P2 (0, 2, 4, and 12 intervening ads).R(:)Sur[S
Because some real brand names have a semantic rela-
tionship with the product (e.g., Trimlife diet pills), semantic The data were analyzed with a within-subjects analysis
relationship was manipulated by creating brand names thatof variance (including the Latin-square counterbalancing
were either semantically related or arbitrary with respect to factor). The proportion of participants who correctly re-
the product. A separate group of 27 participants rated the called brand names on the cued-recall test is plotted in
brand names for semantic relatedness to the product. figure 4 as a function of the spacing of presentations. As
A 12 x 12 Latin square was used to counterbalance the is apparent from figure 4, the main effects of repetition
within-subjects presentation of the ads across the 12 repe-and spacing were both significanE(8,285)= 12.32 ,
tition/spacing conditions to eliminate presentation-order ef- p<.0001, and F(4,475)= 3.75, p< .01, respectively).
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FIGURE 4 the nature of the underlying cause of the spacing effect. If
encoding variability were responsible for the spacing effect,
we would see recall for B items in the AB-AD condition
equal to or less than that of once-presented items, because

RECALL OF BRAND NAMES—EXPERIMENT 1

Proportion of Brand Names P1 encoding would be the same as the encoding of a single
Correctly Recalled presentation. Moreover, because the second encoding would
0.7 —e—AB-AB not vary much from the first, recall for D items in this

—¢— AB-AD (B response) condition should be quite low when no ads come between
06 1 k- gB'ADP(D 'estpznse) P1 and P2. As spacing increases, allowing time and inter-
T T mneeTesen vening items to increasingly vary the encoding of P2, P2
057 —e recall should increase monotonically.
The results, however, do not match this pattern. Instead,
041 the level of B recall exceeded the level of both once-
_______ - presented items and the D items in the AB-AD condition.
0.3 . . R . .
---------------------- It might be tempting to explain this result in terms of pro-
02 | active interference; in other words, participants saw the first
_— brand name (B) and this interfered with their learning of
04 the second name (D). Although this explanation would ac-
count for lower recall of the D response it cannot explain
0 , , ‘ . . , , , why recall for the B response was actually higher than for
0o 2 4 12 brands shown only once. Some mechanism was acting on
Spacing (Number of Ads P1 for the spaced ads that increased its recall. As P2 moved
Between Presentations) to a later point in the sequence, recall of P1 improved,

NoTte.—Mean proportion correct recall for the repeated conditions of ex- meaning that when P2 was presented some pr(_)cess was
perimeﬁtl is plotted as a function of the spacing interval. The once-presented engag.ed that accessed and Changed the. memorlzed re_pre-
baseline is the mean proportion of correct recall for all single presentations. sentation of P1. Overall, the results are quite consistent with

the pattern predicted by study-phase retrieval. Importantly,

the pattern of findings does not match the pattern predicted
aby the encoding variability hypothesis, which has been the
dominant explanation of the advantages of spacing in the
marketing literature.

Semantic relatedness of the brand name did not have
main effect on recall rated=(1,95) = .00 p = .99 ), nor
did it interact with repetitionK(3,285) = 2.07 p = .10 )
or spacing E(4,475)= 1.41 p = .23 ), so the results are
shown collapsed over the levels of this variable.

Not surprisingly, the AB-AB condition produced better EXPERIMENT 2

recall than did the AB (once-presented) condition. ATukey  Although experiment 1 supports the idea that study-phase
test (at the 5% Ievel) revealed that in the AB-AB Co.ndition, retrieval p|ays a key role in the effects of Spacing, it does
recall of brand names repeated after 2, 4, or 12 interven-not rule out the possibility that encoding variability plays a
ing items M = .44,SD= .50, M = .49,SD= .50, and  secondary role. Furthermore, the evidence from experiment
M = .50, SD = .50, respectively) was significantly higher 1 that the recall of ads benefits from study-phase retrieval
in each case than recall for the presentations with zero in- has important implications with respect to ad variation. Even
tervening itemsNl = .30 SD= .46 ). In the AB-AD con- i encoding variability is not the main contributor to the
dition, the proportion of correctly recalled B responses gspacing effect, it is possible that inducing variation may
(M = .35 SD = .48), which corresponds to P1, was sig- increase the benefits of spacing. In fact, Unnava and Burn-
nificantly higher than the recall of items presented once krant's (1991) finding that variation improves recall offers
(M = .28 SD= .45) and was also higher than D recall some support for the idea that spacing and induced variation
(M = .19 SD = .45), which corresponds to P2. Further- might bear a symbiotic relationship to each other: to the
more, D recall was significantly lower than recall of items extent that induced variation increases the difficulty of
presented once. However, the recall of B or D responsesstydy-phase retrieval, it may also increase the potency of
did not differ significantly across the four levels of spacing. sych retrieval, at least when such retrieval is successful.
There are reasons to expect, however, that spacing and
Discussion induced variation might intgract in their effects on I_ater
recall. Study-phase retrieval is a process whereby P2 triggers
As expected, the spacing effect was demonstrated in thisretrieval of P1. To the extent that changes from the first to
experiment. Basically, an ad that was repeated at a widesecond presentation of an item—that is, induced varia-
spacing was easier to recall than one that was given adjacention—reduce the number of cues available for retrieving P1,
presentations. Most importantly, the results of the AB-AD retrieval of P1 will not be triggered. Thus, for ads repeated
condition permit an assessment of the relative contributions after short lags, where study-phase retrieval would tend to
of P1 and P2 and thus the ability to draw conclusions about be easy and, therefore, not very effective, variation might

This content downloaded from 91.229.229.101 on Tue, 24 Jun 2014 23:31:09 PM
All use subject to JISTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp

EXAMINING THE SPACING EFFECT 271

not only have benefits in its own right but also increase the booklets. Participants were given 10 sec. to study each ad,
difficulty of retrieving the first ad and, hence, the benefits and a taped prompt alerted each participant when to turn to
of such study-phase retrieval. When ads are repeated aftethe next ad. For the second part of the study phase, partic-
longer lags, on the other hand, variation may prevent the ipants were asked to recall their teachers from kindergarten
repetition from triggering reference to P1 and hence the through twelfth grade as an 8 min. filler task. The patrtici-
benefits of its retrieval. pants were then given a second booklet of ads and asked
Predictions can be made based on two assumptions: eitheto follow the same procedure as for the first booklet. After
(1) that the effects of spacing and induced variation are completing the second booklet, participants were given five
cumulative or (2) that the benefits of spacing and induced difficult mazes to solve as a 5 min. distracter task. Finally,
variation interact as suggested above. Experiment 2 wasthey completed a cued recall test of the brand names of the
designed to test these competing predictions. In order toproducts presented in both booklets. On this test the cue
include a spacing interval long enough to make it probable consisted of the product type (e.g., camera or stapler) and
that a repeated ad, in a changed format, would not induceslogan rather than the picture and slogan as in experiment
a retrieval of the first ad, experiment 2 used two booklets, 1 (a change motivated by the fact that two different pictures
studied 8 min. apart, with some ads repeated in both were shown in the varied-ads condition).
booklets.

Results and Discussion

Method _ L . .
o The data were analyzed using a within-subjects analysis
Participants. Seventy-four undergraduates from intro-  of variance. The proportion of participants that could recall
ductory psychology courses at a large West Coast universitybrand names on the final test is plotted in figure 5 as a

participated as partial fulfillment of course requirements.  function of presentation condition. The level of recall for
pairs of ads presented in the first booklet did not differ

Design.  The design was similar to that of experiment significantly from recall of those presented in the second

1, with a few key differences. First, only one brand name

(not two) appeared for any given target product. The AB- FIGURE 5
AD condition was replaced with an AB-AB condition in
which two variations of an ad were shown for the same RECALL OF BRAND NAMES—EXPERIMENT 2

product. Second, all brand names in experiment 2 were se-
mantically unrelated to the product advertised. Third, ads

were repeated both between and within booklets. Proportion of Brand Names —e— Repeated
These changes resulted in an experimental design in Correctly Recalled —B— Varied
which repetition, variation, and spacing were manipulated 05} . - - - Presented Once

within subjects. Repetition was manipulated by showing a
participant an ad for a given product once or twice. Variation
was manipulated within the repeated-ad conditions: the sec-
ond ad shown for a product was either identical to, or a
variation of, the first ad. For the repeated ads, the two pres-
entations of a given ad were separated by 0, 2, or 4 inter- 0.3 1
vening ads within a booklet, or 10 min. between booklets.
Specific item and order effects were counterbalanced using
four 12 x 12 Latin squares so that every ad appeared in 0.2 1
every condition and in every position across participants.

0.4 1

Materials. Forty-eight different sequences of ads were 01 1
presented in two 12-page booklets. The products were iden- '
tical to those in experiment 1. The brand names were held
constant for each product, but the ads were varied, appearing 0 . ‘ ' ' )
in two possible layouts to allow for the manipulation of

o . . : N ) )
variation. Layout A was identical to that used for all ads in \(\o%& a® 0 ‘,00*\6\6
experiment 1. Layout B presented the same brand name, o 1059"'&056“ o

features, and slogan, but with different fonts and pictures. o™
To eliminate order effects, layout A occurred first for half A
of the ad repetitions in the variation condition, and layout
B occurred first for the other half. Half the ads that were
repeated exactly or shown only once appeared in layout A, . -
NoTe.—Mean proportion correct recall for the repeated conditions of ex-

the rest appeared in |ayOUt B. periment 2 is plotted as a function of the spacing interval. The once-presented
i baseline is the mean proportion of correct recall for all single presentations.
Procedure. The ads were presented in two separate The x-axis shows the spacing interval.

Spacing (Time/Number of Ads
Between Presentations)
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booklets F(1,73)= .00,p = .97), so the results for the in the varied-repetition conditions reported seeing such an
within-booklet conditions are shown collapsed over booklet. ad earlier ¢ = 10.90,p< .01 ). Of the participants who
Overall, there was a significant main effect of spacing: reported seeing an ad for the product before, only 20% of
spaced repetitions were remembered better than ads repeatettiose in the exact-repetition condition believed the first ad
back to backF(3,219)= 3.01 p< .05 ). There was no sig- was for a different brand, whereas 57% of those in the varied

nificant main effect of variation of the ads$-((,73) = ad condition thought it was for a different brarig® =
.55, p = .46), but, importantly, the interaction between 3.04 p = .08).
spacing and variation was significarfe(8,218)= 2.91 To check whether the false-positive rate was sufficient to

p < .05). Varied repetitions produced better recall than did explain these results, five additional participants followed

exact repetitions at the short spacing intervals, but exactthe exact same procedures but were shown a new ad, rather

repetitions produced better recall at the longer between-than a repeated ad, as the second ad in the second booklet.

booklet interval. This pattern is consistent with the idea that None of these participants reported seeing an ad for the

recall can suffer if variation across ads prevents referencesame product during the experiment. In total, then, exper-

to a prior ad and, hence, impedes study-phase retrieval. iment 3 results are entirely consistent with the notion that

an exact repetition of an ad is easy to detect after a 10 min.
EXPERIMENT 3 interval, but 10 min. is long enough for participants to have
difficulty recognizing a varied repetition as a repetition.
The critical assumption underlying the explanation of the

interaction between variation and spacing that was observed EXPERIMENT 4

in experiment 2 is that variation, given a long enough spac- _

ing interval, decreases the likelihood that a repetition cues Experiment 2 suggests that exactly repeated ads are better

recovery of the first presentation. Experiment 2 was not recalled than varied ads when the lag between two pres-

designed, however, to provide a direct measure of the in- €ntations is of a moderate length. Experiment 3 provides

fluence of variation on the extent to which an ad repeated evidence that participants have greater difficulty retrieving

in booklet 2 was recognized as a product advertised in book- varied ads than retrieving exactly repeated ads at P2 when

let 1. Experiment 3 was carried out to provide direct evi- P2 occurs at a 10 min. lag. Although these two experiments

dence relevant to the influence of variation on recogni- Provide support for the importance of study-phase retrieval

tion—and, hence, the possibility of study-phase retrieval— in producing the spacing effect, they do not rule out the

during booklet 2. possibility that encoding variability could function to im-
prove recall still further. Itis possible that the visual variation
Method of the ad layout exceeded the level of variation that might

be most effective, in essence exceeding the boundary con-

Participants. Seventy-four undergraduates from intro- ditions within which encoding variability would be most
ductory psychology courses at a large West Coastuniversitybenef'c'al- Perhaps a more subtle variation manipulation

participated as partial fulfillment of course requirements. Would uncover a benefit of encoding variability on recall.
Experiment 4 was designed to explore this question in the

Design, Materials, and Procedure. The design and  context of a variation in presentation medium across re-
materials were identical to those used in experiment 2. The peated ads for a given product. Digital presentation of ads
participants followed a procedure identical to that of ex- on a computer was chosen as the second medium for this
periment 2 until they reached the second ad in the secondexperiment.
booklet. For half of the participants the ad in question was  If encoding variability is partly due to a change in cog-

a variation of an ad they had seen in the first booklet; for nitive environment, then showing ads in two different media
the rest, it was an exact repetition. At this point the procedure should alter participants’ mental set when the second ad is
was interrupted and the participants were asked if they hadpresented, encouraging a more varied encoding of exactly
seen an ad for the same product in the first booklet. If they repeated ads. This variation is more subtle than that induced
answered yes, they were then asked whether the ad theyoy changing the ad layout and should not exceed the limits
saw earlier had the same brand name. Although, in fact, thewithin which encoding variability might improve recall. If
brand name for a given product was always the same insuch contextual variation improves encoding, we might ex-
both ads, the question was included as a means of detectingect to see the best recall for exactly repeated ads shown
uncertainly or confusion on the participants’ part that might in two different media, followed by recall of exactly repeated
arise from difficulty retrieving details of the earlier presen- ads shown in the same media. Furthermore, we might expect

tation in booklet 1. this added level of variation to lower recall of ads shown
in varied executions across two media when compared to
Results and Discussion varied ads presented twice in the same medium. If, however,

this contextual variation has no effect on recall, it would be
All of the participants in the exact-repetition condition additional evidence that study-phase retrieval, not encoding
reported seeing an ad for the same product in the earliervariability, is the principal mechanism behind the spacing
booklet, whereas only about half (47%) of the participants effect.
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In an effort to generalize our findings from the first three FIGURE 6
experiments we also added an additional dependent variable:
recognition. Recognition is an easier task than cued recall
because the cue in recognition is the stimulus itself. Partic-
ipants can base their answers on an overall judgment of Proportion of Brand Names

RECALL OF BRAND NAMES—EXPERIMENT 4

familiarity, without the need to recover episodic information Correctly Recalled

about a prior presentation. Increased spacing should increase

recognition for brand names due to retrieval at the time the 0.5 1 —e— Repeated
second presentation. Although variation may disrupt this —m— Varied
retrieval, the encoding variability induced by variation may - - - - Presented Once

increase familiarity judgments of the brands, thus bringing
recognition levels for varied presentations up to the levels
of recognition for ads that are exactly repeated at longer
lags. For ads repeated at shorter lags we would expect rec-
ognition results to match the pattern of recall results with
varied ads enjoying an advantage.

Method

Participants. Ninety-six undergraduates from an intro-
ductory marketing course at a large West Coast university
participated as partial fulfilment of course requirements.

Design. The design was identical to that used in ex- 0 ' ' ' ’ %\)
periment 2 with the addition of a variable: presentation 0965\1@6"’\“@6”\ oo\‘\e@
medium. Participants were assigned randomly to the four " .\““se R o
modality groups (booklets, computer presentation, or a com- o Pk Q‘d\o."e

bination). Thus, repetition, variation, and spacing were ma- N
nipulated within subjects (in a manner identical to that used

in experiment 2), and presentation medium was manipulated
between subjects. Specific item and order effects were coun-
terbalanced using twh2 x 12 Latin squares so that each NoTe.—Mean proportion correct recall for the repeated conditions of ex-

of the 12 target ads appeared in every condition and in everyperiment 4 is plotted as a function of the spacing interval. The once-presented
position across participants. baseline lis the mean propprti()_n of correct recall for all single presentations.
The x-axis shows the spacing interval.

Spacing (Time/Number of Ads
Between Presentations)

Materials and Procedure. A different sequence of ads

was presented to participants in four possible combinationsinteract with spacingR(9, 725)= 1.07 p = .38 ) or vari-

of media: two 12-page booklets, a 12-page booklet followed ation (3, 725) = 1.32,p = .27), so the results are shown
by a corresponding sequence on a computer screen, theollapsed across medium.

computer sequence followed by the booklet, and two se-  Qverall, there was a significant main effect of spacing:
quences, one after the other, on a computer. The ads werepaced ads were recalled better than ads shown close to-
identical to those in experiment 2. Experiment 4 followed gether F(3,380) = 4.11 p< .01). There was no significant
the same procedure as experiment 2 except for the differencemain effect of variationf(1,190)= .34 p = .56 ), but, as

in presentation modality. In addition to the cued recall test in experiment 2, the interaction between spacing and vari-
administered in experiment 2, participants also received aation was significantR(3,190) = 6.96 p<.001 ). Varied
recognition test that consisted of yes/no recognition ques- repetitions produced better recall than did exact repetitions
tions and included the 12 target brand names in addition to at the short spacing intervals, but exact repetitions produced

six foils that had never been presented. better recall at the longer between-phase interval. This pat-
tern replicates experiment 2 results and suggests that recall

Results and Discussion can suffer if variation across ads prevents study-phase
retrieval.

Recall Results. The recognition and recall data were An additional analysis comparing recall of ads repeated
analyzed with separate mixed analyses of variance. The pro-at a 10 min. lag across different media (computer-booklet
portion of correctly recalled brands on the final test is plotted and booklet-computei = .36 ) to recall of ads repeated
in figure 6 as a function of spacing. The level of recall for in the same medium (booklet-booklet and computer-com-
ads presented on the computer did not differ significantly puter,M = .36) reveals no effect of mixing media on recall
from recall of those presented in booklets or those presented(F(1,188) = .00, p = 1.00) nor any interaction between
in both medial(3,725)= 1.20 p = .31 ), nor did medium mixed media and variationF(1,188)= .09 p = .76 ).
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These results do not suggest that a change in cognitive en- FIGURE 7
vironment enhances the benefit of spacing on recall. How-
ever, they are consistent with the idea that study-phase re-
trieval processes lead to improved recall of spaced ads and
that these processes are not disrupted nor enhanced by subtl®roportion of Brand Names

RECOGNITION OF BRAND NAMES—EXPERIMENT 4

changes to a person’s cognitive environment. Correctly Recalled
1 -
Recognition Results. The proportion of correctly rec- 09 |
ognized brand names is plotted in figure 7 as a function of
presentation condition. They show a different pattern from 0.8 1

that of the recall data. The level of recognition for ads pre-
sented on the computer did not differ significantly from
recognition of those presented in booklets or those presented 0.6 A
in both mediaf(3,725)= 1.11 p = .34 ), nor did medium
interact with spacingR(9,725)= .64 p = .76 ) or varia-
tion (F(3,725)= .94, p = .42), so the results are shown 0.4 1

0.7

-—@— Repeated
0.5 4 —B— Varied
- - = = Presented Once

collapsed across medium. - - False Alam
Overall, there was a significant main effect of spacing: 031
spaced repetitions resulted in better recognition than did 0.2
massed repetitions~(3,380) = 10.12 p<.0001 ). There
was no significant main effect of variatiorr({l, 190) = L
1.00 p = .32), and, unlike the recall results, there was not 0 , , . ))
an apparent interaction between spacing and variation, © D \ &
(F(3,380) = .45 p = .72). Unlike the recall results, there @2 e e o
was no benefit to recognition of varied repetitions at the o 9% ©° \\)e\““
short spacing intervals, nor was there a benefit of exact o
repetitions at the longer between-phase interval.
An additional analysis comparing recognition of the ads Spacing (Time/Number of Ads
repeated at a 10 min. delay across different media (computer- Between Presentations)

booklet or booklet-computeiM = .92 ) to recognition of
ads repeated in the same medium (booklet-booklet or com- Note.—Mean proportion correct recognition for the repeated conditions of

puter-computeM = .88 ) reveals no effect of mixing media experiment 4 is plotted as a function of the spacing interval. The once-presented
' baseline is the mean proportion of correct recall for all single presentations.

onrecall £(1,188) = .22 p = .64) nor any interaction be-  The false alarms are the mean proportion of not presented brand names that

tween mixed media and variatioﬁ(a 188) = 2.00 p,= were falsely identified as having been shown in the experiment. The x-axis
T ' ._shows the spacing interval.

.16). These results do not support the idea that a change in

cognitive environment enhances or detracts from the benefit

of spacing on recognition. GENERAL DISCUSSION

Overall, the recognition test, not surprisingly, produced  Several findings from the present research merit comment.
a higher level of performance than did the recall test. Fur- First, the results of experiments 1, 2, and 4 constitute evi-
thermore, the benefit to recall created by variation of ads dence that the benefits of spacing repetitions of advertising
shown at shorter intervals is not found in recognition. Be- materials derive primarily from study-phase retrieval pro-
cause recognition is an easier task, a more effortful encodingcesses, not from encoding variability. Although encoding
caused by a retrieval made more difficult due to variation variability may be a factor in the later recall of advertise-
may not provide as much benefit as it does in the more ments, it cannot, by itself, account for these results.
difficult cued recall task. Additionally, conditions of a cued A second important finding is that, across repetitions of
recall test more closely match the process of study-phaseadvertisements for a given product, varying the format of
retrieval than do the conditions of a recognition test. Thus, an ad interacts with the spacing of repetitions in its effects
study-phase retrieval may serve as better practice for lateron later recall. As demonstrated in experiments 2 and 4,
retrieval than for later recognition. Finally, recognition is variation helps at short spacing intervals, but hurts at long
not harmed by variation in ads shown at longer intervals intervals. The most straightforward interpretation of these
(across phases). Ad recognition is based on familiarity as findings is that variation does help later recall but that var-
well as the ability to retrieve episodic information about iation can be counterproductive under conditions where such
having seen an ad. Therefore, the failure of a second pre-an ad variation fails to cue the retrieval of an earlier ad.
sentation to cue retrieval of an earlier presentation may be Apparently, even the 10 min. lag between ads in experiments
less harmful to recognition than it is to cued recall, which 2 and 4 was enough, in the varied-repetition condition, to
depends entirely on retrieval of information from memory. decrease the frequency of study-phase retrieval at the time
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of the second presentation, resulting in poorer recall of items results of experiments 2 and 4 in this article, such a lag is
in that condition than in the exact-repetition condition. Im- not likely to disrupt retrieval processes and in fact may be
portantly, the results of experiment 3 confirm that partici- an optimal point in terms of combining the benefits of study-
pants were indeed less able to recognize varied ads as repphase retrieval and encoding variability. In Schumann et
etitions in the 10 min. delay condition. Up to a point, al.’s research, an ad was shown four or eight times (de-
variation can make study-phase retrieval more effective by pending on condition), which may have reduced the benefit
making it more difficult and involved—and, hence, more of retrieving prior exposures from memory (as the retrieval
effective in supporting subsequent recall. For study-phaseprocess became easier). Conversely, easier retrieval would
retrieval to be effective, however, retrieval must be possible, mean that variations would more likely be retrieved after
if effortful. At the point that induced variation results in a the second or third exposure, thus bringing recall rates to
failure of retrieval, it becomes counterproductive. similar levels in the two conditions. However, neither study
A third finding is that recognition may not suffer from used more than one ad and neither varied the spacing of
variation as does cued recall. Experiment 4 shows that, con-exposures.
trary to recall results, recognition levels of varied ads shown
at moderate lags are comparable to recognition levels of CONCLUDING COMMENT
exactly repeated ads shown at the same lags. It is possible
that a variable encoding increased the familiarity of brand The dynamics of human memory are complex, multi-
names, thus aiding recognition, even though it disrupted faceted, and quite unlike the dynamics of man-made mem-
study-phase retrieval for a certain percentage of ads shownory devices, such as a videotape recorder or a computer’s
These experiments all focused on short or moderate timehard drive. They are only now becoming understood. Re-
lags between ad presentations. These lags are consistent witaearch on metacognitive processes has demonstrated that the
the presentation pattern of ads that a person would encountemental model humans have of how their own memories
when reading through a fashion magazine, browsing an In- work is often oversimplified and sometimes altogether in-
ternet site or waiting for a movie to start. However, this correct (see, e.g., Bjork 1999). To optimize the effectiveness
work does not address ad repetitions shown at longer lags,0f advertising, therefore, may require overcoming, not draw-
such as would occur in television advertising. It is possible ing on, our common sense and intuition.
that cognitive mechanisms for encoding ads would operate
differently in environments where smaller groups of ads are  [Dawn lacobucci served as editor and Joseph Priester

shown over longer periods of time. Although the pattern of served as associate editor for this article]
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