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The authors examine consumers' visual attention during repeated ex-
posures to print advertisements using eye-tracking methodology. The au-
thors propose a statistical model comprising submodels for two key
measures of visual attention to elements of the advertisement: attention
duration and inter- and intraelement saocades. These measures are vital
to understanding attention wear-out and the impact of repetition on ad-
vertising effectiveness but have not been considered in previous re-
search. The results of two studies show that (1) attention duration de-
creases significantly across advertising repetitions and (2) attentional
scanpaths, as measured through saccades, remain constant across ad-
vertising repetitions and across experimentally induced and naturally oc-
curring conditions. Scanpaths obey a stationary, reversible, first-order
Markov process. The authors offer implications for attention theory and

advertising processing.

Visual Attention to Repeated Print
Advertising: A Test of Scanpath Theory

The effectiveness of repeated print advertisements may
decrease because of attention, learning, and acceptance
wear-out (Rossiter and Percy 1997). Most research to date
has emphasized learning and acceptance wear-out and ex-
amined the relationships among repeated advertising expo-
sure, cognitive processes, and affect toward the ad (cf.
Anand and Sterntha! 1990; Haugtvedt et al. 1994; Rethans,
Swasy, and Marks 1986). This research has revealed a non-
monotonic inverted-U relationship between exposure and
affect toward the ad and has identified several factors that
moderale the relationship. To date, few studies have exam-
ined attention wear-out. This is surprising because of the
central role assigned to attention in advertising communica-
tion processes (Rossiter and Percy 1983, 1997; Shanteau
1983), particularly in advertising wear-in and wear-out
across repetitions (Batra and Ray 1986; Craig, Sternthal,
and Leaviti 1976; Pechmann and Stewart 1989). Calder and
Slernthal (1980) argue thai inattention is a major cause of re-
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peated advertising's wear-out; that is, with increased repeti-
tion, consumers pay progressively less attention to adver-
tisements. This contention receives indirect support in prior
research on learning wear-out, which shows a decline in
brand name recall when advertising repetition increases he-
yond some threshold (Craig, Sternthal, and Leavitt 1976).
However, empirical support using direct measures of atten-
tion wear-out is not available (cf Unnava and Burnkranl
1991).

This study addresses attention wear-out and is the first to
analyze visual attention lo repeated advertising using eye
tracking. We propose a methodology that enables us to ex-
amine closely specific patterns of visual attention to key el-
ements of advertising. The methodology builds on scanpath
theory (Noton and Stark 1971; Stark 1994) that postulates
relatively stable patterns of eye fixations. These patterns fa-
cilitate identification of the advertisements' content in re-
pealed exposures. In addition, we investigate if and how
these scanpaths change across advertising repetitions and
whether other factors affect attention wear-out, in particular,
ad design and consumer motivation.

Research on ad repetition typically has used television
commercials (Axelrod 1980; Batra and Ray 1986; Belch
1982; Calder and Sternthal 1980; Haugtvedt et al. 1994;
Rethans. Swasy, and Marks 1986), which are characterized
by fixed, externally controlled exposure duration. In con-
trast, consumers control the exposure duration to print ad-
vertising themselves. This offers them ways to adapt to rep-
etition by reducing or increasing the duration of exposure to
advertisements. The few studies on repetition of print ad-
vertising typically either have examined advertising under
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fixed exposure duration (Berger and Mitchell 1989; Unnava
and Burnkrant 1991) or have not measured exposure dura-
tion at all (Cox and Cox 1988). As a consequence, little is
Icnown about the effect of repetition on attention to adver-
tising if the exposure duration is under consumer control,
such as for print, outdoor. Internet, and yellow page adver-
tisements. In particular, when exposure duration is under
consumer control, the investigation of attention wear-out is
important because it may preclude the occurrence of learn-
ing or acceptance wear-out. That is, attention wear-out may
cause consumers to terminate exposure to advertising before
the other types of wear-out set in. Rossiter and Percy (1997,
p. 602) state that "Diminished attention is particularly like-
ly to affect campaigns in print media where the easy re-
sponse for the consumer or customer is (o turn the page."

In this study, we examine the effect of repeated exposure
on consumers' attention to print advertising, using eye
recordings as measures of visual attention. Here, consumers
control the duration of the exposure to the print advertise-
ments. We examine measures of attention to the key ele-
ments of an advertisement: headline, pictorial, body text.
and packshot. We conduct two studies to compare the effects
of repetition on attention in different set-ups. In the first
study, consumers' motivation to attend to a print advertise-
ment for shampoo and the quality of arguments in the ad-
vertisement are manipulated systematically to establish the
generalizabiIity of repetition effects across those relevant
consumer and stimulus conditions (Batra and Ray 1986). In
the second study, attention to three advertisements for three
different personal care products is examined with naturally
occurring differences in consumers* motivation to explore
the generalizability of repetition effects across different
study and ad designs. We propose a stochastic model of con-
sumers' visual attention to advertising that enables detailed
analyses ofthe duration of attention to key elements and of
the eye movements within and between those elements. In
this way, insight is obtained into patterns of visual attention
that have not been examined previously but that seem cru-
cial to understand the processing and effectiveness of re-
peated print advertising.

VISUAL ATTENTION TO ADVERTISING

Because eyes go where attention is allocated (Rayner
1995), eye movements provide reliable information about
consumers' visual attention to advertisements (Krugman et
al. 1994; Rosbergen. Pieters. and Wedel 1997). Apart from
several smaller, corrective eye movements, eye movement
data are composed of saccades and fixations. Saccades are
the quick jumps ofthe eye from location to location, during
which vision essentially is suppressed. Fixations are the
pauses between saccades, during which the eye is relatively
immobile. They are an important aspect of visual attention.
atid the evaluation of an advertisement's potential to gain at-
tention should be based on the duration, position, and pat-
tern of these fixations.

In basic research on reading (Rayner 1995) and visual
scanning (Viviani 1990), fixations typically are analyzed at
the most desaggregate level, at which the exact position and
duration of each individual fixation is retained. In studying
visual attention to print advertising, there are advantages to
assigning fixations to areas instead of retaining their exact
positions. First, in advertising development and subsequent

copy testing, tbe goal is to understand whether and how fre-
quently consumers attend to ad elements, such as brand
name, product, headline, and pictorial, rather than to know
the exact coordinates of consumers' fixations on, for exam-
ple, tbe headline. Print recognition copy tests, such as
Starch, also focus on those key ad elements. Second, at each
eye fixation, ihe visual field covers more than jast the exact
fixation point because of foveal ("yellow spot") and
parafoveal (the surrounding area of the retina) vision. Be-
cause a larger part of the advertisement is covered in each
fixation than is suggested by exact fixation positions (Rayn-
er 1995). predefined areas ofthe advertisement arc more ap-
propriate as the unit of analysis than exact fixation points.
Third, with the number of fixations and saccades that occtir
during a single exposure to an advertisement, the dimen-
sionality ofthe data becomes prohibitively large when based
on exact fixation positions instead of on a limited number of
areas.

Aggregation of raw eye-tracking data is thus desirable in
studying attention to advertisements, but the level of aggre-
gation must be determined. Previous advertising research
typically has used global information sucb as tbe gaze dura-
tion, that is, the total time subjects spent on the advertise-
ment or its elements, to examine visual attention (e.g., Ceisi
and Olson 1988; Janiszewski 1993; Rosbergen, Pieters, and
Wedel 1997). ln tbis study, we use information about gaze
duration as well, but to examine attention scanpaths to print
advertisements in detail, we supplant this with more fine-
grained information aboul infer- and iniraelemcni .'iaccades.

Whereas previously, eye fixations have been treated de-
terministically, we offer a stochastic model to analyze ele-
ment-level eye-tracking data for print advertisements and to
examine regularities in fixation patterns. The model is based
on scanpath theory (Noton and Stark 1971: Stark 1994), and
it accounts for the impact of repetition and exogenous vari-
ables on those patterns. Before presenting the model, we
first introduce relevant attention research, in particular scan-
path theory, and formulate hypotheses about visual attention
to repeated print advertising.

HYPOTHESES ABOUT VISUAL ATTENTION TO
REPEATED ADVERTISING

Attention Duration Decrement Across Advertisement
Repetitions

Attention to a television commercial appears to increase
initially with repeated exposures and to decrease after a sa-
tiation point is reached, which is often alter two or three ex-
posures (e.g.. Belch 1982; Cacioppo and Petty 1979, 1980;
Calder and Sternthal 1980). With externally paced media
sucb as television and radio, one exposure to a commercial
message may be insufficient to grasp its content fully, in
which case additional exposures are needed. It is not obvi-
ous tbat such an attention pattern also emerges for adver-
tisements in internally paced media such as newspapers.
magazines, and the Internet. Witb internally paced media,
consumers can pay an much attention as ihey desire during
the first exposure and can move freely to the next page
whenever they are ready. Several researchers have argued
that, for print advertising, one exposure may suffice to com-
municate its message (Calder and Sternthal 1980; Krugman
1972). in that case, the amount of attention paid to the ad-
vertisement will decline after the first exposure. Because a
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glimpse of an advertisement suffices to identify its familiar
content, subjects would spend less time on advertisements in
subsequent exposures (Krugman 1972). This leads to the
following hypothesis:

i duration and fixation frequency to print advertise-
ments deerease across repeated exposures.

Scanpath Robustness Across Advertisement Repetitions

Scanpath theory (Noton and Stark 1971; Stark 1994;
Stark and Ellis 1981) conjectures that sequences of fixa-
tions, called "scanpaths," that occur during the first expo-
sure to a stimulus reoccur during subsequent exposures. A
spatial model, considered a precognitive, perceptual model,
is assumed lo control the sequences of eye movements. As a
case in point, research indicates that when a subject engages
in visual imagery, looking at a blank screen and visualizing
a previously seen figure, the scanpath is similar to when he
or she viewed the figure (Stark 1994).

Ellis and Smith (1985) propose that scanpaths can be gen-
erated by completely random, stratified random, or statisti-
cally dependent stochastic processes, but they did not test
those conjectures. A completely random process assumes
that each element of an advertisement has equal probability
of being focused on during each fixation. If eye movements
would follow a stratified random (or a zero-^order) process,
the probabilities of ad elements being fixated reflect the at-
tentional attractiveness of those elements, but they do not
depend on previous fixations. In view of the perceptual
processes that are assumed to underlie eye movements
(Rayner 1995; Stark and Ellis 1981), it is unlikely iha! sac-
cades from one fixation point to another are generated by ei-
ther completely random or stratified random processes. A
statistically dependent stochastic process, however, speci-
fies that the position of a fixation depends on previous fixa-
tions. This would imply that the pattern of fixations can be
described hy a Markov process (Ross 1996). Molnar and
Ratsikas (1987) propose that each fixation's position only
depends on the directly preceding fixation point. From this,
it would follow that the dependence between successive fix-
ations on ad elements follows a first-order Markov process.
Ellis and Smith (1985) argue that saccades from, say, ele-
ment A to B occur as often as saecades from B to A. This
means that the Markov transition probabilities describing
the scanpath are symmetrical, or that the first-order Markov
process is (time-) reversible (Ross 1996).

Scanpath theory predicts that a subject scans a new stimu-
lus during the first exposure and stores the sequence of fixa-
tions in memory as a spatial model, so that a scanpath is es-
tablished. When the subject is reexposed to the stimulus, the
eyes tend to follow the same scanpath, whicb facilitates stim-
ulus recognition. The theory thus suggests that scanpaths are
stationary across exposures. Surprisingly, scanpaths have
been treated deterministically in empirical research to date
(e.g., Groner 1988; Groner and Menz 1985), and the appro-
priateness of the Markov assumptions for scanpaths has re-
mained untested. We test the following hypothesis about con-
sumers' scanpaths across repeated advertisements;

H2; Fixations to elements of a print advertisement (a) depend on
the location ofthe previous fixation and (b) are independent
of the fixation order of the elements, and (c) their pattem re-
mains constant across repetitions.

HT is supported if scanpaths can be described by a station-
ary, reversible, first-order Markov process. Support for both
H| and H2 would imply that the duration of attention to print
advertising decreases across repetitions but that, at the same
time, the scanpath to elements of print advertising remains
constant.

Scanpath Robustness Across Consumer and Message
Differences

In a review ofthe attitudinal effects of advertising repeti-
tion, Pechmann and Stewart (1989, p. 287) argue that such
effects are contingent on "whether the ad persuades via
emotional images or verbal arguments, whether initially it is
a high or low scoring ad (for example, whether the verbal ar-
guments are strong or weak), and whether or not consumers
are motivated and able to process the ad." We examine the
robustness of attentionai effects of advertising repetition,
following the suggestions of Pechmann and Stewart (1989).
Specifically, we test the robustness of attention duration and
scanpaths across differences in consumer motivation and ar-
gument quality, as is explained suhsequently.

Kroeber-Riel (1993) reports that motivated consumers
pay more attention to textual elements than less motivated
consumers do, and Ce)si and Olson (i988) find that moti-
vated consumers overall spent more time processing adver-
tisements. Research on the interaction between consumer
motivation and advertising repetition on patterns of visual
attention is absent. We test whether motivated consumers
pay more attention to print advertising and its elements and
whether attention patterns are robust across motivation
eondi lions.

Many studies have found significant effects of argument
quality on attitude formation and change (e.g.. Petty, Ca-
cioppo, and Schumann 1983; Unnava and Burnkrant 1991),
but none has examined argument quality effects on atten-
tion. Attitude formation and change are conceptual process-
es that follow and build on the perceptual processes that are
central to visual attention (cf. Greenwald and Leavitt 1984;
Viviani 1990). Argument quality is a message variable that
is the focus of conceptual processes during advertising ex-
posure. Previous research has found that physical features of
advertisements (size, location, color) affect visual attention
(Rosbergen, Pieters, and Wedel 1997). but as long as differ-
ences in argument quality do not translate into differences in
the physical features of advertisements, argument quality is
unlikely to affect visual attention. This leads to the follow-
ing hypothesis:

H3: (a) Consumer motivation has a positive effect, and (b) ar-
gument quality has no effeet on duration of attention 10
advertisements.

If H( is supported, attention duration diminishes across
successive exposures to print advertising. If H3a and H3b are
supported, consumers high in motivation pay more attention
to print advertising than consumers low in motivation do,
but the quality of arguments has no significant effect on at-
tention duration.

Finally, direct evidence regarding the effects of motiva-
tion and argument quality on consumers' scanpaths is ab-
sent. Molnar and Ratsikas (1987, p. 371) argue that "there
are no differences between subjects in the statistical struc-
ture of visual exploration," implying that scanpaths do noi
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differ systematically between subjects. They observe that
many sequences of three, four, and sometimes ftve fixations
were nearly identical for several subjects. Similarly, Groner
and Menz (1985) find support tbat scanpaths do not differ
across subjects. The observed stability across subjects sug-
gests tbat neither motivation nor argument quality affect
consumers' scanpaths, but these relationships have not been
tested experimentally. We offer the following hypothesis:

H4: Advertisement scanpaths are stable across levels of (a) con-
sumer motivation and (b) argument quality.

Support for all four hypotheses would provide strong ev-
idence for scanpath theory and detailed insight into process-
es of attention wear-out across repeated exposures to print
advertising. Il would imply that, Ihough attention duration
decreases across ad repetitions (H|) and though differences
in consumer motivation lead to differences in attention du-
ration (H3), scanpaths exhibit a first-order, reversible
Markov process (H2), whicb is stable across consumer mo-
tivation and argument quality conditions (H4) and across re-
peated exposures (H2).

THE VISUAL ATTENTION MODEL

To examine tbe visual attention process and test the hy-
potheses, we propose submodels for attention duration and
attention scanpaths. We describe the submodels, along with
Ihe nested model tests employed to test the hypotheses. At
the end of this section, we summarize how each of the hy-
potheses is tested specifically.

Gamma Model for Attention Duration

Rosbergen, Pieters, and Wedel (1997) recently showed
that gaze duration, defined as the number of seconds subject
i attends to ad element j during exposure r, or djjr, can be de-
scribed adequately by a gamma distribution:

(1)
M

^ exp

where T̂  represents tbe expected number of seconds subjects
attend to ad element j during exposure r, and A, represents a
dispersion parameter. The gamma distribution is derived
from tbe assumption tbat an individual fixation bas a con-
stant termination hazard, so that tbe duration of individual
fixations is exponential. The attention duration for a partic-
ular element is the sum of several fixations, each exponen-
tially distributed, wbich leads to a gamma distribution (cf.
Rosbergen. Pieters. and Wedel 1997). We use the gamma
model to investigate differences in attention duration across
exposures. In addition, the expected attention duration, xj, is
tnodeled as a function of motivation or argument quality.
More specifically, we model ln(i:p using a linear formula-
tion [ERMQ], where E stands for the elements in the adver-
tisement, R for repetitions of tbe advertisement. M for mo-
tivation of the consumer, and Q for quality of the arguments
(for the use of the log-linear model notation, see Agresti
1990), and we estimate specific nested versions of the full
model [ERMQ]. For example, the model [E,R] involves on-
ly main effects of elements and repetitions.

Repeated exposures. The gamma model is used in partic-
ular to test Hj, that subsequent repetitions result in a de-
creased duration of attention. This hypothesis is tested by in-

vestigating whether adding the effect of repetitions. R, to a
model that only accounts for differences in advertisement
elements, E. denoted by [E,R], leads to a significant im-
provement in fit in terms of the log-likelihood.

Motivation and argument quality. In addition, the gamma
model is used to test the effects of motivation and argument
quality on attention duration by examining tbe contribution
of M (H3a) and Q (H3b) to model fit. Specifically, the mod-
els [E,R.M] and [E,R,Q] are compared with [E.R] using
likelihood ratio tests.

Heterogeneous Markov Model for Attention Scanpaths

We represent the consumer's attention scanpath for an ad-
vertisement as a Markov chain on a directed graph, in whicb
vertices represent eye fixations on ad elements and edges
represent saccades between those elements. We describe tbe
attention scanpath by a stochastic model tbat involves the
probabilities tbat tbe consumer's eyes move from ad ele-
ment j to ad element k. We assume tbat scanpathsj

across ad elements can be described by a first-order Markov
process. Tbat is. eaeh eye fixation only depends on Ihe pre-
vious one, and for each subject i and each exposure r. p^klj'
the conditional probability that the consumer's eyes move
from ad element j to ad element k is as follows:

(2)

where mj); denotes tbe expected number of saccades from j
to k during exposure r. Equation 2 is consistent with a
Poisson process that produces tbe inter- and intraelement
saccades with expectation mjî  (Lindsey 1995).

Rosbergen, Pieters, and Wedel (1997) demonstrate that
research on visual attention should take heterogeneity be-
tween subjects into account. In this study, we account for in-
tersubject variability in the expected number of saccades.
mji;. by making the standard assumption that mjjj is a ran-
dom variable that follows a gamma distribution with mean
|ijt̂  and dispersion parameter v (McCuUagb and Nelder
1989). In that case, the observed saccade frequencies, y^-,^^^,
follow a negative binomial distribution (Markov NBD):

(3)

The model assumes that differences between consumers are
random and can be represented by a gamma distribution, but
we examine tbe presence of structural differences across the
motivation or argument quality conditions as well.

To test the hypotheses, we formulate the log-expectation
of the Markov NBD. inlp-̂ jk). ^s nested versions of the lin-
ear model [ODRMQ], where O denotes the origin (rows, ad
elements) in the transition matrix, D the destination
(columns, ad elements) in the transition matrix, and R, M,
and Q are deftned as previously. Tbe hypotheses regarding
the pattern of fixations and saccades are tested by compar-
ing models that impose different nested structures, as we ex-
plain subsequently.

Repeated exposures. Similar to the gamma model, Hj,
which predicts an attention decrement across repeated expo-
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sures, is tested by comparing [O,D.R] with [O,D]. This tests
whether the decrease in the number of fixations that con-
sumers devote lo the advertisement and its elements across
repetitions is significant.

First-order dependence. To test the three possible sto-
chastic processes that may underlie visual scanning of an
advertisement, we defme three different models: [-] for the
completely random process, [O,D] for the stratified random
process, and [OD] for the statistically dependent process.
We test Hia for first-order dependence of the scanpath by
examining the relative fit of [OD] versus [O.D] and use [-],
the random process, as the benchmark model.

Reversibility. Hit postulates that the scanpath is re-
versible; thai is, the number of saccades from ad element j
to k, mj|( = p\ ijpj, is equal to the number of saccades from
k to j , m[^ = P'̂ ilkPk (Ross 1996), where p[ is the proportion
of eye fixations directed at ad element j . Reversibility of the
scanpath can be tested by comparing the reversible Markov
process characterized by a quasi-symmetric structure,
[O,D.S]. where S represents symmetry, with an unrestricted
Markov process. [OD]. Here, 10,D,S] is a model that, apart
from the distorting effects of the marginal proportions de-
fined by O and D, restricts the expectation of ad element
(j,k) in the transition matrix to be equal to that of ad element
(k, j) for all k and j . The term S has as many levels as there
are paired combinations (Jk) and (kj) where j is unequal to k
and specifies each symmetric pair to have Ihe ^amc level
(Lindsey 1995). Accounting for the effect of ad repetitions.
Hib is supported if the difference in the log-likelihood of
[d,D.S.R] and [OD,R] is insignificant.

Stationarity. H2C predicts that the scanpath of consumers
who are exposed repeatedly to tbe same advertisement re-
mains constant across repetitions. That is. the hypothesis
predicts that the Markov chain is stationary and that transi-
tion probabilities are constant across repetitions. Such a sta-
tionary Markov process implies that the interaction effects
OR and ODR are simultaneously zero {Lindsey 1995).
Thus, we test H ĉ for quasi-symmetry by comparing the log-
likehhood of the model [OR,D.SR] and that of [O,D,S,R].

Cotisumer motivation and argument quality. Similar to
the gamma model, the Markov model is used to test the ef-
fects of consumer motivation and argument quality on fixa-
tion frequency (H3). by comparing the log-likelihood of the
model [O.D,S.R.M] with, respectively, [O,D,S,R,Q] and
(O,D,S.R]. In addition, H4. which predicts that individuals
essentially exhibit the same statistical structure of visual
scanning and thus have identical scanpaths. is investigated
by testing the robustness of the scanpath across conditions
in which levels of consumer motivation or argumeni quality
vary. For the scanpatb to be stationary across consumer mo-
tivation and argument quality conditions, the interactive ef-
fect of M and Q with S should not be significant. Thus, we
test H4 lor heterogeneity across advertisement and con-
sumer conditions by comparing the log-likelihood of mod-
els [OM,D,SM.R] and [OQ.D,SQ,R1 with that of [CD.S.R],

To summarize, we test H| to H4 by comparing the fol-
lowing nested models:

Hji [E,R1 versus [E] for gaze duration, and [O.D.R] versus
IO,D] for scanpaths;

Hî : [OD.R] versus lO.D.R] versus t-] for scanpaths;
Hnb: [O.D.S,R] versus [OD,R] for scanpaths;
H2,.: IOR,D.SR] versus lO.D.S.Rl for scanpaths;

Hja.- [E,R.M| versus [E.RJ for gaze duration, and [O,D.S,R,MJ
versus [O.D.S.R] for scanpaths;

H3h: [E,R.Q] versus [E,R] for gaze duration, and [O,D,S,R,Q]
versus [O.D.S.R] for scanpaths;

H4a: [OM.D.SM.R] versus |O,D,S,R] for scanpaths: and
H4t,: [OQ.D.SQ.R] versus fO,D.S,RI for scanpaths.

Model Estimation and Selection

All models are estimated with the method of maximum
likelihood using computer programs written in Gauss
(Aptech 1992). The optimal model specifications for the
gamma and the Markov NBD models are determined by
comparing nested models on the basis of the consistent
Akaike information criterion (CAFC; Bozdogan 1987), and
likelihood ratio (LR) tests. Because of tbe relatively large
number of tests performed across the two studies, we report
results at a significance level oi p < .01.

DESIGN OF THE STUDIES

Two studies were conducted. In the first study, consumers"
motivation to attend to a print advertisement for shampoo and
the quality of arguments in the advertisement were manipu-
lated systematically to test the hypotheses and establish the
generalizability of repetition effects across consumer and
stimulus conditions. Subject; were presented with the adver-
tisements on slides projected on a screen in a predetermined
order. Although Study I yields high internal vaiidity and is
well suited to test our hypotheses, the experimental design
and the particular print advertisement used may limit the ex-
ternal validity of the results. One specific advertisement for
one brand of shampoo was used, subjects were not exposed
to the advertisement in its natural context (i.e., in a maga-
zine), only a single sequence of advertisements was used, and
differences in consumer motivation were manipulated. A sec-
ond study was performed to extend and complement the firsi
study in several important ways. Study 2 uses three different
advertisements for grooming and personal care products, a
larger sample of subjects, and a more natural exposure con-
text (an electronic magazine) with controlled order of ad ex-
posure and naiurally occurring diiTerences in consumer mo-
tivation, as we explain subsequently.

Study I

Sample, stimuli, and procedure. Sixty-eight randomly se-
lected consumers, 19 to 52 years of age, who wore neither
glasses nor contact lenses, were invited to come to the of-
fice of the market research company that conducted the ex-
periment. The experiment lasted approximately half an
bour, and subjects were paid the equivalent of $20 for their
participation.

On entering tbe experimental room, subjects received a
booklet containing instructions regarding the experiment.
They were instructed to watch carefully a series of slides ol
"draft" versions of print advertisements. The advertisements
promoted eight different products. Half the subjects were
told that the study's purpose was to gain insight into the im-
pact of information within advertisements on judgments
about the products advertised and were promised a choice of
shampoo at the end of the session (high motivation condi-
tion; for similar instructions, see Petty, Cacioppo, and
Schumann 1983). The other half were told that the purpose
was to develop a new method for testing '"draft" versions of
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advertisement.^ and thai they were to evaluate the advertise-
ments (low motivation condition). These instructions were
aimed to stimulate differences in situalional involvement
(cf Miniard et al. 1991; Rosbergen, Pieters, and Wedet
1997), or what Celsi and Olson (1988) call situationa!
sources of personal relevance.

The study's target advertisement, an advertisement for a
new brand of shampoo, Aquavital. appeared in the second,
fourth, and ninth positions. Two versions of the advertisement
were designed specially by an advertising agency. Both ver-
sions contained four elements: a headline, a pictorial, a pack-
shot, and body text with five textual arguments in favor ofthe
product. The arguments were either strong (e.g., "The sea ex-
tracts in Aquavital provide natural nutrients essential to the
strength and vitality of your hair") or weak (e.g., "Il is suited
to everyone's hair"), and the content of the headline was ad-
justed to the type of arguments used. Argument selection was
based on the results of a pilot study. The combination of head-
line and arguments was tested on its persuasive force. We
show the target advertisement for the weak argument condi-
tion at the top left comer of Eigure 1 (advertisement A).

Subjects were seated in front of a screen, on which the
slides were projected from the back, and they were instruct-
ed to place their chin on a small chin rest. Eye positions
were recorded 50 times per second by an infrared camera lo-
cated at the subject's left side, such as not to interfere with
normal viewing behavior (Young and Sheena 1975). The
camera was trained on the subject's right eye, and subjects
performed a calibration task. Before they were exposed to
the 13 advertisements, subjects were instructed to press a
button in front of them to go through the advertisements at
(heir own pace, but advertisements were shown to the sub-
jects for 20 seconds at most.

After attending to tbe advertisements, subjects eompleled
a questionnaire containing questions about their motivation
10 process the advertisement and the perceived quality of the
arguments in it. Motivation to process the advertisement
was measured by asking subjects to rate, on a seven-point
scale ("completely agree'7"completely disagree"), their mo-
tivation to evaluate the arguments listed in the advertise-
ment. Argument quality was measured by having subjects
rate the arguments on three seven-point items. All items
ranged from -t-3 (highest) to -3 (lowest), and scores on the
three items were averaged (coefficient alpha = .91).

Manipulation and reliability checks. Analysis of variance
shows that subjects in the high motivation condition score,
on average, approximately one point higher on motivation to
evaluate the arguments listed in the shampoo advertisement
than subjects in the low motivation condition (F\_f,4 = 4.22,
p< .05). Manipulation of argumentquality was successful as
well, because strong arguments were perceived as stronger
than weak arguments (.59 versus -.32; E| 54 = 7.56./? < .05).

Because of factors such as excessive blinking of the eye
or tear fluid in the eye, reliability of the eye movement data
of 16 subjects was insufficient to include them in further
analyses. The remaining 52 subjects were divided among
(he four conditions in approximately equal numbers.

Study 2

Sample, stimuli, and procedure. One hundred eighteen
randomly selected consumers participated in the second
study. Twenty-three pereent was between 16 and 25 years of

age. 26% was between 26 and 35 yeans, 30% was between
36 and 45 years, and 21% was 46 years of age or older.
Fifty-five men and 63 women participated. The purpose of
this study was to provide a more natural exposure situation
than in the first experiment, using, in addition, more ad-
vanced presentation and eye-tracking instrumentation, ex-
amining multiple advertisements, and examining naturally
occurring differences in consumer motivation.

On entering, subjects first completed a brief questionnaire
assessing sociodemographics and various opinions. The
questionnaire contained items about the relevance to con-
sumers of 28 product and service categories. Two items as-
sessed the relevance to consumers of grooming and person-
al care products: "To me personal care products and
cosmetics are..." and "To me clothing and textile goods
are...," both accompanied by five-point response scales from
"very important" to "very unimportant." Scores on the two
items were averaged (coefficient alpha = .70). Eour con-
sumer motivation groups ("very low" to "very high") were
constructed by categorizing the scores into four quantites, so
that mean motivation scores differed strongly among the
four groups. TTiis procedure aims to tap natural differences
in enduring involvement (cf. Rosbergen, Pieters, and Wedel
1997), or what Celsi and Olson (1988) call intrinsic sources
of persona! relevance.

Next, subjects participated in the eye-tracking study.
They were seated in front of a 20-inch, touch-sensitive liq-
uid crystal display monitor, on which a computerized mag-
azine appeared. The monitor was built into a table, slightly
tilted, to mimic the position in which consumers regularly
read magazines. Subjects could page through the magazine
al their own pace by louching Ihe lower right (page forward)
or left (page backward) of the screen. The magazine con-
tained 50 double pages, both editorial material and new and
familiar advertisements. Three advertisements for grooming
and personal care products were inserted three times. They
pertained to new advertisements for a new brand of tooth-
paste ("Eluocaril"), an existing brand of personal care prod-
ucts ("Nivea"). and an existing brand of soap products
("Sunlight"). Al! advertisements contained a headline, body
text, packshot, and pictorial, as did the advertisement in
Study I. The advertisements were inserted three times, a!-
ways with different editorial material facing it. Order ofthe
adverti.sements was randomized across subjects, with the re-
strictions that the target advertisements never came in first
or !ast place (to ru!e out primacy and recency effects) and
that two consecutive exposures to the targei advertisement
were interspersed by at least three unrelated double pages.
Subjects were instructed to page freely through the maga-
zines at their own pace, as if at home. The three target ad-
vertisements in Study 2 are presented in the top right corner
and at the bottom of Eigure I (advertisements B-D).

While subjects paged through the magazines, their eye
movements were recorded with infrared sc!eral reflection
eye-tracking methodology, similar to bul more advanced
than that used in Study I. This particular eye-traeking
methodology allows subjects 10 move their heads freely
(within a virtual box of approximately 30 centimeters) while
paging through the electronic magazine as cameras track the
position of both the head and the eye and continuously
match the information. The position of the fovea (yellow
spot) is measured at 50 hertz. Subjects with glasses received
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Figure 1

THE FOUR PRINT ADVERTISEMENTS AND THE PREDICTED ATTENTION DISTRIBUTION ACROSS ELEMENTS

A: Aquavital B:Fluocaril

C: Nivea
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special lightweight replacement glasses that allow valid in-
frared eye tracking. Subjects indicated in the debriefing tbat
(hey generally felt at ease (94%) and relaxed (97.5%) during
Ihe study.

RESULTS

Study I

Attention duration. The average attention duration in
Study I was 1.45 seconds for the headline, 1.25 seconds for
the pictorial, 4.25 seconds for the text, and 1.04 seconds for
the packshot. In Table I, we present the results ofthe mod-
el tests, and in Table 2, we present the parameter estimates
for the best models for attention duration.

Inspection of Table 1 shows that, for Study 1, model
[E,R] provides tbe best representation of the data because it
yields tbe lowest value of tbe CAIC statistic. This implies
that attention duration differs significantly across elements
ofthe advertisement and across repeated exposures. Table 1
shows that neither consumer motivation nor argument qual-
ity affects the amount of attention paid to the ad elements,
because neither model [E,R.M] nor model [E.R.Q] repre-
sents the data better than model [E.R] does. TTius. H ĵ, is not
supported, but H^̂ , is.

Parameter estimates for the best model [E,R] in Study 1
are displayed in Table 2. Tbey reveal that attention duration
is longest for tbe body text, followed by the headline, and
shortest for tbe pictorial and tbe packshot. The percentage
difference indicates the difference in gaze duration between
the indicated ad element and the packsbot (Ibe reference ad
element). For example, tbe attention duration to the body
text is three times longer than the attention duration to the
packshot. In addition, a progressive decrease in tbe expect-
ed attention duration is observed across exposures, as indi-
cated by the estimates of R(l) and R(2) in Table 1. Attention
duration during tbe first exposure to the advertisement is
close to one and a half times longer than during the third ex-
posure. Tbis supports H|.

Scanpaths. The average number of fixations on the ad el-
ements was 5.76 for tbe headline, 3.79 for tbe pictorial,
15.74 for the body text, and 5.62 for tbe packshot. In Table
3. we present the results of tbe model tests, and in Table 4,
we present the parameter estimates for attention scanpaths.

The left-band part of Table 3 presents the results of the
model selection procedure for the scanpath models in Study
1. Tbe significant improvement in fit from the first model
H to the second [O,D] indicates that the selection of fixa-
tion points cannot be regarded as completely random.
Adding a main effect for repetition to the model significant-
ly improves the model's fit ([O,D,R] versus [0,D]). Tbis
supports H], in tbat attention duration decreases across re-
peated exposures.

As indicated by the higbly significant LR test for tbe
model [OD,R] versus the model [O.D.R] and the associated
drop in CAIC. tbere is strong dependence between succes-
sive fixations on ad elements. Tlie overwhelming evidence
for a first-order Markov process supports Hoa- Reversibility
of this process, in turn, requires that tbe model fit does not
decrease significantly wben we impose a quasi-symmetric
(the mode! [O,D,S,R]) instead of the unrestricted Markov
structure in tbe model [OD,R] on the interaction of rows and
Columns of the transition matrices. In Table 1, the compari-

son of tbese two models shows that the quasi-symmetric
model fits tbe data as well as tbe unrestricted model and that
CAIC is lowest for the quasi-symmetric model. This implies
that the scanpath is reversible, which supports H2b

The inclusion of an interaction effect of ad repetitions and
the row and tbe quasi-symmetry term [OR,D,SR] does not
result in a significantly better fit to the data than the bench-
mark model [O.D,S,R]. This means thai the Markov chain is
stationary and the stochastic scanpath is stable across re-
peated exposures of the print advertisement, so H2c is sup-
ported. Thus, attention scanpaths in Study 1 obey a first-
order, reversible, stationary Markov model.

Einally. neither motivation ([O,D.S.R,M] versus
[O.D.S.R]) nor argument quality ([O.D,S.R.Q1 versus
IO.D.S,R]) significantly affects the number of fixations. In
addition, the scanpath is stationary across tbose conditions,
as is sbown by the nonsignificant improvement ofthe mod-
els [OM.D,SM.R] and [OQ.D,SQ,R]. Thus, H4 is supported
completely, but H3 is supported only for argument quality.

Parameter estimates for the selected scanpath model are
presented in Table 4. The estimates and t-values show that
subjects pay significantly more attention to tbe advertise-
ment during the first exposure than during subsequent expo-
sures. Furthermore, body text, headline, packshot, and pic-
torial receive a decreasing amount of attention, in tbat order.
Tbe distribution of tbe estimated volume of fixations across
the four ad elements and across the three exposures is indi-
cated in the bar chart below the target advertisement in Fig-
ure 1. Inspection of advertisement A shows that 41 % of tbe
estimated number of fixations goes to the body text, 24% to
tbe headline, 18% to the packshot, and 17% to tbe pictorial.
The results of the Markov model for scanpaths corroborate
those ofthe gamma model for attention duration.

As hypothesized, scanpaths of print advertisements can
be described by a stationary, reversible, first-order Markov
process. Inspection of Table 4 sbows that (I) the amount of
attention paid to the advertisement decreases by approxi-
mately 50% from the first exposure to the third; (2) the ma-
jority of saccades, approximately 75%. occur within ad ele-
ments, in particular in tbe body text; (3) most interelement
saccades start from or end at tbe packsbot; (4) the expected
transition matrices are quasi-symmetric; and (5) the transi-
tion probabilities remain constant across exposures and mo-
tivation and argument quality conditions. Tbe steady state
probabilities of (he Markov chain indicate thai the probabil-
ity that the subject's eyes will move to a specific ad element
ultimately will equal .19 for the headline. .13 for the picto-
rial. .50 for the body text, and .18 for the packshot. In Fig-
ure 2, we offer the estimated scanpatb superimposed on the
advertisement. Arrows indicate tbe directions of saccades.
Self-reflecting arrows indicate saccades within ad elements.
Inspection of Figure 2 indicates, for example, the bigher
likelihood of scanning from tbe packshot to the body text
(.21) than the other way around (.07). The high likelihood of
saccades within the body text (.89) and the headline (.74). as
compared with the pictorial (.55) and the packsbol (.50), in-
dicates reading with its associated multiple saccades in a
designated space.

Contrary to our expectations, differences in consumer
motivation did not translate into differences in attention du-
ration, as indicated by the nonsignificant effect of motiva-
tion in the gamma and NBD models. We expect that this re-
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Figure 2
PRINT ADVERTISEMENT (A) AND ITS SCANPATH CHARACTERIZED BY CONDITIONAL TRANSITION PROBABiLfTIES (B)
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suit is, at least partly, due to the overall high levels of atten-
tion in Study 1. Note that the average attention duration in
Study 1 is significantly longer than whal is reported in at-
tention research conducted in more natural conditions (cf.
Kroeber-Riel 1993; Rosbergen, Pieters, and Wedel 1997;
Rossiter and Percy 1997, p. 295). Study 2 was designed to
examine this issue in more detail. It studies attention to print
advertising in more natural conditions, using naturally oc-
curring differences in consumer motivation.

Study 2

Attention duration. The average attention duration to the
advertisements in Study 2 across the three repetitions was
2.53 seconds for Fluocaril, 1.52 seconds for Nivea, and 1.42
seconds for Sunlight, which is much shorter than in Study 1.
The issue is whether the hypotheses are supported in the
more natural conditions in this study. The model tests are
found in Table I, the parameter estimates of the selected
model in Table 2.

In Study 2, mode! [E,R,M] provides the best representa-
tion of the data for all three advertisements; the CAIC of this
model is lowest. This implies that, for all three advertise-
ments, attention duration differs between ad elements (E),
attention duration decreases significantly over time (R), and
significant differences between consumer motivation groups
are observed (M). These results support H| and Hj^g^. The at-

tention decremeni from the first to the third exposure 10 the
advertisements is substantial: for Fluocaril from 3.49 sec-
onds to 1.58 seconds, for Nivea from 2.11 seconds to 1.04
seconds, and for Sunlight from 1.67 seconds to 1.J6 sec-
onds. On average, the print advertisements receive approxi-
mately 55% of the attention during their third exposure
compared with their first exposure. The attention decremeni
is similar to that in Study 1. Inspection of Table 2 further
shows that, in all three advertisements, the headline receives
most attention—in the case of the Nivea advertisement, al-
most eight times more than the packshot. The pictorials of
the Nivea and Sunlight advertisement receive more attention
than their respective packshots, but the pictorial of the
Fluocaril advertisement receives approximately 50% less at-
tention than its packshot.

Table 2 also reveals significant differences between con-
sumer motivation groups in attention duration. For all three
advertisements, attention duration from the lowest to the
highest consumer motivation group increases significantly.
Compared with the lowest motivation group, the highest
motivation group pays 76% more attention to the Fluocaril
advertisement, 85% more attention to the Nivea advertise-
ment, and 110% more attention to the Sunlight advertise-
ment. Finding a significant attention decrement across ad
repetitions, significant differences between consumer moti-
vation groups, and substantial heterogeneity in attention du-
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ration across the three advertisements would make universal
support for the scanpath hypotheses even more telling. That
issue is addressed next.

Scanpaths. In Table 3, we present the results of the tests
for the scanpath models for Study 2. As in Study 1, there is
a significant improvement in fit from the first model f~] to
the second [0,D] for all three print advertisements. This pro-
vides strong support against a completely random selection
of fixation points. As indicated by the significant improve-
ment of the model, including the repetition effect ([O,D,R]
versus [0,D]), the number of fixations on each o[ the three
advertisements drops significantly across ad repetitions, as
in Study 1. This supports H] and corroborates the findings
ofthe gamma model for aitention duration.

As indicated by the highly significant LR test for the
model [OD.R] versus the model [O,D,R] and the associated
drop in CAIC, there is clear evidence for a first-order
Markov process in attention scanpaths for all three adver-
Usements. This supports Hi^. Reversibilify of the scanpath is
supported as well, because for all three advertisements, the
model fit does not decrease significantly when we impose a
quasi-symmetric instead of an unrestricted Markov structure
(mode! [O,D,S,R] versus model [OD,R]). The CAIC of the
quasi-symmetric model is better for each ofthe three adver-
tisements. This implies that the scanpath is reversible and
that Study 2, as did Study 1, supports H2b-

The interaction of ad repetitions with the row effect and
with the quasi-symmetric Markov structure (model
[O,D,S,R] versus model [OR,D.SR1) does not lead to a bet-
ler fit to tbe dala for each of the tbree advertisements, as is
indicated by an increase in the CAIC and nonsignificant LR
tests. This shows that the stochastic scanpath is stationary
across exposures, so that, as in Study 1, H2c is supported for
all three advertisements.

Motivation significantly affects the fixation frequencies
for two of the three advertisements (Nivea and Sunlight,
[O,D,S,R,M1 versus [O,D,S,RJ), though this is not the case
for Fluocaril, tor which the CAIC is lowest for the model
[O,D,S,R]. This diverges from the findings for gaze duration
for that brand, but we conclude that there is some supporl
forH3,

As predicted, tbe interaction between consumer motiva-
tion and the quasi-symmetric Markov structure is insignifi-
cant for all three advertisements {[O,D,S,R,M] versus
[OM,D,SM,R]), as is indicated by the CAIC, which is low-
est tor the former model. This shows that the attention scan-
path is stationary across consumer motivation groups for all
three advertisements, which supports H4.

The models with the lowest CAIC are selected for further
inspection: model [O,D,S,R1 for Fluocaril and model
[O,D,S,R,M] for Nivea and Sunlight. Inspection of the pa-
rameter estimates in Table 4 shows that (I) the headline re-
ceives most attention, followed by the pictorial for two of
the three advertisements (Nivea and Sunlight), and by the
body text for tbe other (Fluocaril); (2) most interelement
saccades start from or end at the headline; (3) the transition
matrices are quasi-symmetric; and (4) the scanpath remains
unchanged across repeated exposures and consumer motiva-
tion groups. In both studies, tbere is strong evidence of a
scanpath that is stable across repeated exposures to tbe same
advertisement and across degrees of consumer involvement.
These results were obtained across advertisements with dis-

tinct scanpaths and attention duration, which supports their
credibility. In Figure I, advertisements B-D, the distribution
of estimated fixalions across the ad elements is indicated in
the bar charts below the target advertisements. For example,
47% of the estimated fixations on the Nivea advertisement
go to the headline, 25% to the pictorial, 20% to the body
text, and 8% to the packshot.

DISCUSSION

To our knowledge, this is the first investigation in which
attention duration and attention scanpaths to print advertis-
ing are examined jointly and in detail. We propose a gamma
regression model for attention duration and a Markov NBD
model for attention scanpaths. The duration and scanpath
models were applied in two studies to examine consumers'
visual attention to repeated advertisements using eye-track-
ing methodology.

The results provide strong support for predictions derived
from scanpath theory. In support of Hj, we found in botb
studies that repetition reduced the amount of attention paid
to the advertisement and its elements by approximately 50%
from the first to the third exposure.

In support of Ho, repeated exposure to advertisements did
not change the order in which ad elements were scanned in
either Study 1 or Study 2. In particular, as predicted by
scanpath theory, we established the existence of attention
scanpaths that can be described adequately by a stationary,
reversible, first-order Markov process. The stability of tbe
stochastic scanpath across repeated exposures is particular-
ly striking, because it indicates that the pattern according to
which consumers scan print advertisements is determined
largely during the first exposure and is difficult to change
during subsequent exposures to the same advertisement. We
do not claim tbat scanpaths are deterministicaliy identical
across consumers and ad repetitions. Our Markov NBD
model for the scanpaths is a stochastic model that allows
random variations in the saccade pattern across subjects and
exposures. We allow for heterogeneity in the transition
probabilities across subjects through a gamma distribution
of those probabilities. Tbat distribution deals with random
variation ofthe scanpath across consumers. Thus, both stud-
ies show that stable scanpaths exist across subsequent expo-
sures to advertisements, though they take random variation
ofthe scanpaths across individuals into account.

In support of H3, differences in argument quality in Study
1 did not lead to differences in attention duration. The re-
sults presented further indicate that the quality ofthe argu-
ments in the advertisement does not postpone satiation, be-
cause argument quality does not moderate the effect of
repetition on any aspect of visual attention. It appears that
when consumers believe they "know" or have seen the ad-
vertisement before, subsequent exposures stimulate identifi-
cation responses, which lead lo reductions in the duration of
attention, as is conjectured by Krugman (1972). Although
variations in advertisement executions may raise attention to
the levels attained during tbe first exposure (Haugtvedt et al.
1994), strong arguments in our research did not keep atten-
tion at that level.

Counter to H3, differences in consumer motivation had no
effect on attention duration or fixation frequency in Study 1,
bu( they did have strong effects on attention duration for all
three advertisements in Study 2, though the effect on fixa-
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tion frequency was significant for two of three advertise-
ments only. We do not expect that the absence of a motiva-
tion effect on attention duration in Study 1 is due to an in-
sufficiently strong motivation manipulation, because
manipulation checks were statistically significant. It is more
likely that the absence of such an effect in Study 1 is due to
a ceiling effect on attention duration. The average attention
duration across motivation conditions and ad repetitions in
Study 1 was almost 8 seconds, which is significantly higher
than the 1.82 seconds for the three advertisements in Study
2 and higher than what is usually reported in attention re-
search in natural conditions (cf Kroeber-Riel 1993). We ex-
pect that the data collection procedure in Study I and the
fact that a new advertisement for a new brand was used
raised consumer motivation from high to very high instead
of from low to high. With such extremely high levels of mo-
tivation, differences in attention duration apparently could
not be identified. In Study 2, in more natural exposure con-
ditions, the hypothesized motivation effect on attention du-
ration consistently emerged for all three advertisements, and
it emerged on fixation frequency for the two advertisements
for existing brands (Nivea and Sunlight). In a setting akin to
our Study 2, Rosbergen, Pieters, and Wedel (1997) find sig-
nificant differences in attention duration between consumers
who differed in motivation for an existing brand of sham-
poo. In summary, our results show that naturally occurring
differences in intrinsic sources of consumer motivation
(Ceisi and Olson 1988) affect the duration of visual attention
to print advertisements. The results suggest that differences
in attention duration due to consumer motivation may be at-
tenuated quickly by increased levels of overall attention,
which are stimulated by characteristics of the exposure situ-
ation and the stimuli used. Finally, in support of H4, neither
consumer motivation nor argument quality affected atten-
tion scanpaths.

Our results attest lo the importance of altentior) in under-
standing the mechanisms underlying advertising effective-
ness and wear-out. The finding that attention duration
dropped by nearly 50% over three repeated exposures
(while the scanpath itself remained stable) indicates that, if
consumers control exposure duration themselves, such as
with print or electronic advertising, they may adapt expo-
sure duration to limit satiation. The results show how quick-
ly attention wear-out for print advertising can take place. To
date, most repetition research has focused on acceptance
wear-out. Such research typically has been conducted with
fixed and rather long exposure durations to the advertise-
ments. In such conditions, satiation may set in rapidly, and
consumers' attitude toward the advertisement may drop sig-
nificantly across only a few repetitions. Although we did not
measure ad liking in this study and despite our finding that
attention duration drops consistently, even when the initial
exposure duration is already very low (a few seconds only),
we warn against concluding prematurely that advertising
repetitions have fast and strong negative effects on ad liking.
The first instrument that consumers can use to manage re-
peated exposure to advertisements is reducing the duration
of their attention (see also Chatterjee, Hoffman, and Novak
1998). When consumers can control their exposure to ad-
vertising through paging, zapping, zipping, or clicking a
mouse button, acceptance wear-out may be more an excep-
tion and attention wear-out the rule.

A potential limitation of this research is the relatively
short intervals (i.e., less than an hour) between ad expo-
sures, which may have led to sharper attention duration de-
crease and higher stability of the attention scanpaths than in
real settings. However, we confirmed the existence of stable
scanpaths in two studies with different design and different
length of the intervals between exposures. Moreover, our re-
suks are directly relevant for impact scheduling, that is, re-
peating the same advertisement multiple times within the
same print issue or commercial block, which is a common
media strategy. In addition, our research setting is a typical
pretest situation to examine the quality of a new advertise-
ment and the impact of repeating the advertisement several
times within a short time frame, and interexposure intervals
are similar to those used in previous studies on advertising
repetition (Cacioppo and Petty 1979, 1980; Ray and Sawyer
1971; Schumann, Petty, and Clemons 1990). Moreover, ba-
sic research on scanpath theory finds similarly stable effects
across exposure durations of up to a week (Stark 1994).

In summary, strong evidence for attention wear-out was
found, as well as significant differences between con-
sumers who differed in motivation. Strong support also was
found for the existence of attention scanpaths that are sta-
ble across advertising repetitions and consumer and mes-
sage characteristics.

Further Research

Replication of this study should use advertisements for
different products placed in several advertising media: tele-
vision and electronic advertisements are particularly inter-
esting because of their inherent complexity. Several of our
hypotheses may carry directly over to those media, but we
leave it for additional research to provide the theoretical un-
derpinnings and empirical support.

Further research might examine the effect of media plan-
ning tactics, such as bursting, and the effect of interexposure
intervals on attention wear-out. Although multiple expo-
sures within a short duration in different media vehicles
(bursting) also may lead to substantial drops in attention, at-
tention gradually may return close to its original level after
the burst. Additional research that examines the impact of
actual versus experienced exposure frequency on visual at-
tention to advertising appears particularly worthwhile. At-
tention wear-out may be more due to self-reported than to
actual prior exposure frequency, and perhaps they have in-
dependent effects.

Another potential avenue for further research pertains to
the determinants of attention scanpaths. Attention scanpaths
are likely to be the joint outcome of (I) consumers' goals
and the cognitive schemata they have about the dominant
architecture of print advertisements in general in a specific
medium or for a specific product/brand and (2) specific ad
characteristics that attract and guide attention, such as color,
contrast, letter and picture size, and so forth. Suggestive ev-
idence for the former indicates thai people almost instanta-
neously form spatial models of stimuli, considered primitive
precognitive models, and that they use these mental repre-
sentations to scan new stimuli. When the mental representa-
tion of the stimulus changes, the attention scanpath changes
(Stark and Ellis 1981).

The result that minimal differences in scanpaths were
present across subject characteristics, whereas the ad layoui
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(headline, pictorial, packshot, body text) exerted strong ef-
fects, suggests that data- or stimulus-driven processes are
important and perhaps dominant in the scanning instructions
in our research. To date, virtually no systematic research has
been performed on the interplay between advertisement and
consumer characteristics in attention processes, despite the
key importance ascribed to it in advertising research (Batra,
Myers, and Aaker 1996; Kroeber-Riel 1993; Rossiter and
Percy 1997). In Study I, the body text received the most at-
tention, followed by the headline. In Study 2, the headline
received the most attention for each of the three advertise-
ments, and the body texl received much less attention. As
yet, we cannot detennine whether the difference between
studies in attention to the body text and headline is due to
differences in ad layout, differences in exposure conditions,
or other factors. However, compared with Study 1, the at-
tention duration in Study 2 was substantially shorter, and re-
cent research suggests that when consumers spend less time
on commercial stimuli, attention to the textual information
suffers most (Pieters and Warlop 1999). The results of Study
2 appear more typical and converge with print copy princi-
ples that emphasize thai "Since most people reading print
ads never go beyond the headline, it is also extremely im-
portant that the headline and visual complement each other
so well and 'tell the story' so easily, that a reader who only
looks at the headline and main visual can 'get the message'
without having to read a word of the body copy" (Batra,
Myers, and Aaker 1996, p. 425). Further research might
build on our findings and on the model of visual attention
that we developed here. Research in which architectures of
advertisements (i.e., size and location of headline, pictorial,
body text, and packshot; cf. Rosbergen, Pieters, and Wedel
1997) and conditions of consumers are varied systematical-
ly will provide insight into the relative importance of per-
son- versus stimulus-specific determinants of attention du-
ration and scanpaths.

A fmal important question is whether certain scanpaths
contribute more to advertising effectiveness than others. As-
suming equal attention duration, does it matter how, for ex-
ample, a consumer scans two different advertisements? Ac-
cording to scanpath theory, the scanpath facilitates
subsequent recognition of advertisements and thus of adver-
tised brands. Perhaps some scanpaths even stimulate mes-
sage learning and attitude formation more than others. Ad-
ditional research that examines both regularities in eye
movements and the effects of such regularities on subjects'
cognitive responses, memory, and attitudes appears particu-
larly worthwhile.
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