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Marketers often use a visual line to divide the product information on an advertisement
into left-right (or top-bottom) segments for aesthetic or categorization purposes. The
present research examined the effect of the dividing line on the consumer memory.
Across three studies (including an eye-tracking study and a field one), we showed
that the presence of a dividing line enhances consumers’ memory about the products
displayed on the left/top of an advertisement. This effect occurs because the dividing
line orients participants’ first eye fixation to the left/top area of the advertisement, such
that their visual attention is largely restricted to that area and they could better remember
the contents displayed on that area. The theoretical contributions and implications for
marketers and consumers are discussed.
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INTRODUCTION

Rising levels of advertising competition have made it increasingly difficult to attract consumers’
attention and to establish strong memory about the advertised products (Burke and Srull, 1988;
Pieters et al., 2002; Nguyen et al., 2018). At the same time, advertisement costs are rising; the average
advertisement spending per capita in the United States has risen from 25 dollars shortly after the
World War II to 200 dollars nowadays, two times as much as that in Canada, four times as that in
United Kingdom and five times as that in France (Ries and Trout, 2001). This motivates advertisers
and marketers to improve the effectiveness of advertisements. To achieve their goal, one viable way
is to help consumers remember the key information (e.g., high-margin products or new arrivals)
on the advertisement. Therefore, we are interested in how to facilitate consumers’ memory about
this information through visual cues.

Previous research has suggested a number of factors that can improve consumers’ memory.
For example, pictorial (vs. verbal) information leads to better consumers’ memory (Childers and
Houston, 1984; Viswanathan et al., 2009). Moreover, consumers’ positive mood enhances their
learning and recalling of product information relative to the neutral mood (Lee and Sternthal,
1999). Adding to these findings, we focus on one of the most fundamental visual design elements
that has not been previously examined—a visual dividing line—and investigate its effects on
consumers’ memory.

Dividing lines have been widely used in advertising/webpage designs. For example, the food
items on a menu are usually divided into several different categories according to their flavors,
series products are divided into different groups according to their functionalities, and even a news
webpage is divided into different blocks for ease of reading. Despite the wide use of dividing lines, it
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remains unclear how the presence of a dividing line on an
advertisement affects consumers’ memory and subsequently on
their purchase behavior.

Our research addresses this gap. Specifically, we found that
consumers can better remember the products displayed on the
left/top half of the advertisement if a dividing line is presented
(vs. absent) on the advertisement. Our research also shed light on
the underlying mechanism, that is, the presence of a dividing line
draws more consumers’ attention to the products on the left/top
side, leading consumers to better remember these products, and
subsequently increasing their actual purchase of these products.

THEORETICAL BACKGROUND

A dividing line refers to a visual boundary that dictates
where things belong (Thorndyke, 1981; Burris and Branscombe,
2005; Cutright, 2012). Previous research on dividing lines
focused on its functional benefits, such as serving as an
aesthetic communication or categorizing different contents into
different groups (Hartmann et al., 2008; Wen and Lurie, 2019).
Beyond these functional benefits, our research focuses on its
potential impact on guiding consumers’ attention allocation and
subsequently on their memory, a topic that has been largely
overlooked by prior research.

Dividing Line in Attentional Allocation
Past research has demonstrated that the visual cues, such as shape,
color, and size, can grab consumers’ attention (Huh, 1993; Folkes
and Matta, 2004; Hagtvedt and Brasel, 2017). For instance, to the
extent that a picture shown in a news report is large and vivid,
recipients are likely to pay attention to it (Smith, 1991; Huh,
1993). Likewise, a product’s novel shape or bright color can also
capture consumers’ attention (Folkes and Matta, 2004; Hagtvedt
and Brasel, 2017). In line with these prior findings, we draw
on the literature on dividing lines (e.g., Burris and Branscombe,
2005; Cutright, 2012; Hou et al., 2018) to propose that a dividing
line can draw consumers’ attention to the left/top side of the line.

Specifically, a dividing line can orient people’s first eye fixation
to the left/top area of an advertisement. Serving as a visual cue,
a dividing line can make people be more aware of the “left-right”
(or “top-bottom”) orientation of the advertisement than the other
way around (Rayner, 1978, 2009; Bestgen et al., 2013). Once they
are aware of the orientation, they would automatically locate their
first fixation to the left/top area (Kaufman and Richards, 1969),
because left-to-right (or top-to-bottom) eye movement is more
consistent with their reading or writing habits (Lohse, 1997; Bulf
et al., 2016; Zhang et al., 2019). The locations where people’s eyes
first fixate, however, attract more attention than other locations
(Lin et al., 2015). For examples, consumers tend to allocate more
attention to the middle option that they first look at, than the right
or the left options (Atalay et al., 2012). Likewise, they pay more
attention to the product with a high color saturation that can
quickly catch their eyes than that with a low saturation (Hagtvedt
and Brasel, 2017). By contrast, if the dividing line is not available,
people might first fixate their eyes anywhere depending on the
visual salience of individual products and might pay attention to

these products, not necessarily to the products displayed on the
left/top (Yantis, 2005; Wedel and Pieters, 2008).

To summarize, we propose that a vertical/horizontal dividing
line will restrict people’s attention to the products on the left/top
of the advertisement rather than those on the right/bottom of it.
If so, we propose that this biased attention allocation will lead
to a better consumer memory of the products displayed on the
left/top. We will elaborate on why this is so as below.

Role of Attention in Consumer Memory
A number of prior research has suggested that multiple
situational factors can impact consumers’ memory. For example,
the stimuli presented in pictorial format are better recalled
than those in verbal format (Childers and Houston, 1984;
Viswanathan et al., 2009). Moreover, consumers can better recall
the contents that arouse some emotion than those without
emotion (Ambler and Burne, 1999; Guido et al., 2017) and they
can better recall product information if the background music
of an advertisement ends with a note in the chord of dominant
tonality than that ends abruptly (Guido et al., 2016).

More germane to the present research, attention also serves
as a key factor that affects consumer memory. The plethora
of previous research has suggested that memory requires
attention (Atkinson and Shiffrin, 1968; Baddeley, 1997; Styles,
2005). Consequently, attention distraction sabotages consumers’
memory (Craik et al., 1996; Mulligan, 1997, 1998). Following the
same logic, we propose that if a dividing line increases consumers’
attention paid to the products presented on the left/top, they
would better remember these products and therefore be more
likely to purchase them when a dividing line was present than
when it was not. Three studies examined these hypotheses.

STUDY 1

Study 1 provided empirical evidence for our main hypothesis that
a dividing line can improve consumers’ memory of the contents
displayed on the left/top side of the advertisement.

Method
Ninety-seven undergraduate students from a Chinese college
(56.70% females; Mage = 23 ± 1.80 years) attended the study in
lab for a small monetary reward. One participant who failed to
follow the experimenter’s instruction was excluded,1 leaving 96
valid cases for data analysis. They were randomly assigned to
cells of a three-condition (dividing line: vertical vs. horizontal vs.
absent) between-subjects design.

Following a procedure used in previous research (Morrin
and Ratneshwar, 2000; Viswanathan et al., 2009; Hartmann
et al., 2013; Kelting and Rice, 2013), we told participants that
the purpose of the study was to obtain feedback about how
consumers would process the advertising information. Upon
the pretense, participants were asked to evaluate a printed
advertisement on which four toothpaste products under a fake

1The participant tried to go back to view the advertisement when doing the
memory test.
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brand name–“COMVITA” were presented.2 The four toothpaste
products were rotated and counterbalanced so that each product
had an equal chance of appearing at the four locations on the
advertisement (i.e., left top, left bottom, right top, and right
bottom) across participants. In this way, we created a total of 24
versions of the advertisement in the study. The advertisement was
evenly divided either by a vertical line, by a horizontal line, or not
divided. See Supplementary Appendix A for one version of the
advertisement as an example. As previous research on consumer
memory (Edwards et al., 2002; Bradley et al., 2007; Kelting and
Rice, 2013) often limits the time that participants can use to view
the stimuli for memory test, we allowed participants to view the
advertisement only for 25 s.

After browsing the advertisement, participants completed a
series of memory tests. Their learning of the product information
presented earlier was assessed by both a free recall measure and
a recognition measure adopted from Richardson-Klavehn and
Bjork (1988). For the free recall task, participants were asked
to write down as many of the toothpastes’ names as they could
remember seeing earlier. For the recognition task, participants
were asked to indicate whether they recognized each of the
twenty toothpastes’ attributes by circling either “Yes” or “No”
(see Supplementary Appendix C). Finally, all participants were
debriefed about the purpose of the study and were dismissed.

Results and Discussion
Memory
We conducted two mixed ANOVA analyses to compare
participants’ recall of product names in the line absent condition
with the vertical condition and with the horizontal condition,
respectively. First, to compare participants’ recall in the vertical
with those in the line absent conditions, we excluded participants
in the horizontal condition and conducted a mixed ANOVA on
participants’ recall with the presence of vertical line as a between-
subject factor and advertisement area (left vs. right side) as a
within-subject factor. The results revealed a significant main
effect of advertisement area [F(1,61) = 24.81, p < 0.001; partial
η2 = 0.29] and a significant vertical line presence × advertisement
area interaction [F(1,61) = 8.63, p < 0.01; partial η2 = 0.12].
Notably, the main effect of vertical line presence was not
significant (F < 1), suggesting that the presence of vertical line
did not enhance participants’ general recall of the advertisement
information. Planned contrasts revealed the nature of the
interaction. Participants can correctly recall more names on the
left in the vertical line present condition (M = 1.25, SD = 0.72)
than in the absent condition [M = 0.84, SD = 0.69; F(1,61) = 5.38,
p< 0.05; partial η2 = 0.08], but there was no significant difference
between two conditions for recalling names on the right-side
[Mpresent = 0.38, SD = 0.49 vs. Mabsent = 0.61, SD = 0.56;
F(1,61) = 3.23, p = 0.08; partial η2 = 0.05]. Second, a similar mixed
ANOVA with the presence of horizontal line as a between-subject
factor and advertisement area (top vs. bottom side) as a within-
subject factor was also conducted after excluding participants in

2A between-subjects pretest using 134 participants from the same population of
the main study revealed that there were no significant differences among the four
products in attractiveness (F < 1) and ease of remembering (F < 1).

the vertical condition. The results revealed a significant main
effect of advertisement area [F(1,62) = 9.29, p < 0.01; partial
η2 = 0.13], a non-significant main effect of horizontal line
presence (F < 1), and more important a significant interaction
[F(1,62) = 7.78, p < 0.01; partial η2 = 0.11]. Planned contrasts
revealed that participants can correctly recall more names on the
top in the horizontal line present condition (M = 1.12, SD = 0.70)
than in the absent condition [M = 0.74, SD = 0.73; F(1,62) = 4.53,
p < 0.05; partial η2 = 0.07], but they can recall fewer names on
the bottom in the first condition (M = 0.39, SD = 0.56) than in the
second condition [M = 0.71, SD = 0.53; F(1,62) = 5.41, p < 0.05;
partial η2 = 0.08].

Moreover, the results of participants’ recognition test are
consistent with those of free recall. Two mixed ANOVA analyses
on the recognition of the product attributes were run. Specifically,
after excluding participants in the horizontal condition, we
conducted a mixed ANOVA with the presence of vertical line
as a between-subject factor and advertisement area (left vs. right
side) as a within-subject factor. The results revealed a significant
main effect of advertisement area [F(1,61) = 10.01, p < 0.01;
partial η2 = 0.14], a non-significant main effect of vertical line
presence (F < 1) and more important a significant interaction
[F(1,61) = 8.64, p < 0.01; partial η2 = 0.12]. Planned contrasts
suggested that participants can correctly recognize more product
attributes on the left-side in the vertical line present condition
(M = 6.28, SD = 1.37) than in the absent condition [M = 5.42,
SD = 1.29; F(1,61) = 6.61, p < 0.05; partial η2 = 0.10], but they
can recognize fewer product attributes on the right-side in the
first condition (M = 4.53, SD = 1.72) than in the second condition
[M = 5.35, SD = 1.60; F(1,61) = 3.85, p = 0.05; partial η2 = 0.06].
A similar mixed ANOVA with the presence of horizontal line as
a between-subject factor and advertisement area (top vs. bottom
side) as a within-subject factor, after excluding participants
in the vertical condition, revealed a significant main effect of
advertisement area [F(1,62) = 23.04, p < 0.001; partial η2 = 0.27],
a non-significant main effect of horizontal line presence (F < 1),
and as expected a significant interaction [F(1,62) = 6.30, p< 0.05;
partial η2 = 0.09]. Planned contrasts showed that participants
can correctly recognize more product attributes on the top-side
in the horizontal line present condition (M = 6.39, SD = 1.14)
than in the absent condition [M = 5.71, SD = 1.40; F(1,62) = 4.63,
p< 0.05; partial η2 = 0.07], but there was no significant difference
between two conditions for recognizing product attributes on
the bottom-side [Mpresent = 4.33, SD = 1.95 vs. Mabsent = 5.06,
SD = 1.46; F(1,62) = 2.86, p = 0.10; partial η2 = 0.04].

The results of Study 1 provided direct evidence for our
hypothesis that a vertical/horizontal line that divides an
advertisement improved participants’ memory of the product
information displayed on the left/top of the advertisement.
However, it remained unclear about the mechanism underlying
this effect, which led to the design of the Study 2.

STUDY 2

Study 2 provided process evidence in support of our theory that
a vertical dividing line leads consumers to pay more attention to
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the left area of an advertisement and consequently to improve
their memory of the product information presented on that area.
Study 2 used eye-tracking data to examine this possibility.

Method
Fifty-four undergraduate students (55.56% females;
Mage = 21 ± 1.41 years) from a Chinese college participated the
study in lab for a small monetary reward. They were randomly
assigned to two cells: a vertical line present vs. absent. Each
participant was run individually as in prior eye-track studies.

Participants were asked to seat in front of a 21-inch monitor
(1280 × 1024 pixels) and read about a toothpaste advertisement
(28.9 × 25.5 centimeters) similar to that used in Study 1. Half of
them read the advertisement divided by a vertical dividing line,
while the other half read the advertisement that was not divided.
Before viewing the advertisement, however, participants’ seating
position was adjusted and the eye-tracking device was calibrated
by asking participants to focus on five red dots that were
presented sequentially on different areas of the computer screen
(for the mechanism behind the eye-tracking calibration, see
Brisson et al., 2013). Participants were told that this calibration
exercise was necessary to ensure that the quality of the video
was good. After the calibration, participants were exposed to the
advertisement and were asked to evaluate it. They were allowed
to view the advertisement for 25 s, and their eye movements
were recorded by a Tobii X2-60 eye tracker system with a 60
hertz sampling rate. They were then asked to complete the same
memory tests used in Study 1 before they were debriefed about
the purpose of the study.

The eye tracker recorded the time participants spent on
the advertising page and the patterns of their eye movement.
The eye movements could be categorized into areas of interest
that were defined a priori. Two areas of interest were defined
for each advertisement: the left area and the right area of the
advertisement that are divided by the line. The initial landing
position (i.e., the first fixation position; 1 = on the left, 0 = on
the right) and the amount of time the eye dwelt on each area (i.e.,
eye fixations) were computed.

Results and Discussion
Eye-Tracking Data
Consistent with our theory, the analysis of the first fixation
position revealed that participants were more likely to initially
fixate on the left area of the advertisement if a dividing line
was present (M = 77.78%) than if it was not [M = 51.85%;
χ2(1) = 3.98, p < 0.05]. Moreover, a mixed ANOVA analysis on
participants’ eye fixations with line presence as a between-subject
factor and advertisement area (left vs. right side) as within-
subjects factor revealed a significant main effect of advertisement
area [F(1,52) = 46.49, p < 0.001; partial η2 = 0.47], a non-
significant main effect of line presence (F < 1) and a significant
interaction effect [F(1,52) = 36.82, p < 0.001; partial η2 = 0.42].
Planned contrasts showed that participants did spend more time
dwelling on the left area of the advertisement when the dividing
line was present (M = 8.92, SD = 3.94) than when it was not
[M = 5.14, SD = 3.05; F(1,52) = 15.58, p< 0.001; partial η2 = 0.23].
By contrast, they spend less time dwelling on the right area in

the first situation (M = 2.00, SD = 1.90) than in the second one
[M = 4.73, SD = 2.57; F(1,52) = 19.63, p< 0.001; partial η2 = 0.27].
See Figure 1 for an example of the eye-tracking map.

Memory
The basic effect of the dividing line on participants’ recall of
the product information was replicated in the study. A mixed
ANOVA analysis of participants’ performance on the free
recall test with line presence as a between-subject factor and
advertisement area (left vs. right side) as a within-subject
factor revealed a significant main effect of advertisement area
[F(1,52) = 14.83, p < 0.001; partial η2 = 0.22], a non-significant
main effect of line presence (F < 1), and more important
a significant interaction [F(1,52) = 8.97, p < 0.01; partial
η2 = 0.15]. Planned contrasts showed that participants can
correctly recall more product names displayed on the left area
of the advertisement in the line present condition (M = 1.33,
SD = 0.83) than in the line absent condition [M = 0.93, SD = 0.68;
F(1,52) = 3.90, p = 0.05; partial η2 = 0.07], but they can recall
fewer product names displayed on the right area in the first
condition (M = 0.44, SD = 0.64) than in the second condition
[M = 0.81, SD = 0.68; F(1,52) = 4.24, p < 0.05; partial η2 = 0.08].

Moreover, a similar mixed ANOVA analysis on participants’
performance on the recognition test revealed a significant main
effect of advertisement area [F(1,52) = 5.13, p < 0.05; partial
η2 = 0.09], a non-significant main effect of line presence (F < 1),
and as expected a significant interaction [F(1,52) = 11.31,
p < 0.01; partial η2 = 0.18]. Planned contrasts indicated that
participants can correctly recognize more left-sided product
attributes in the line present condition (M = 6.81, SD = 1.11) than
in the line absent condition [M = 5.85, SD = 1.26; F(1,52) = 8.86,
p < 0.01; partial η2 = 0.15]. However, they can recognize fewer
right-sided product attributes in the first condition (M = 5.30,
SD = 1.46) than in the second condition [M = 6.15, SD = 1.54;
F(1,52) = 4.35, p < 0.05; partial η2 = 0.08].

Mediation Analysis
To reiterate, we predicted that a dividing line would draw
participants’ attention more to the left area of the advertisement,
subsequently improve their memory of the information
presented on this area. Therefore, we used the time participants
fixate on the left area as an index of attentional bias. We
conducted two independent bootstrapping analyses (Hayes,
2013; Model 4 in PROCESS) to examine the mediating role of
participants’ attentional bias. Prior research (Zhao et al., 2010)
suggests that although Baron and Kenny’s (1986) Sobel z-test
has been widely used for establishing mediation, bootstrapping
is almost always more powerful. Bootstrapping involves the
repeated extraction of samples from the data set, in which we
used 5,000 resamples, and the estimation of the indirect effect
in the resampled dataset. First, we conducted a bootstrapping
analysis with line condition as the independent variable and
participants’ performance on the free recall test as the dependent
variable yielded a significant indirect effect of the attentional bias
(B = 0.30, SE = 0.13, 95% CI = 0.09–0.58), while the direct effect
of line condition became non-significant (B = 0.10, SE = 0.22,
95% CI = −0.34–0.55). The same bootstrapping procedure using
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FIGURE 1 | Eye-tracking heat map of Study 2.

line condition as the independent variable and participants’
performance on the recognition test as the dependent variable
also supported a significant indirect effect of the attentional
bias (B = 0.64, SE = 0.22, 95% CI = 0.25–1.13), while the direct
effect of line condition was not significant anymore (B = 0.32,
SE = 0.32, 95% CI = −0.33–0.96).3

In conclusion, the results of Study 2 replicated those of Study
1. Moreover, using eye-tracking data, Study 2 provided empirical
evidence that a dividing line directed participants’ attention more
to the left area of the advertisement and facilitated their memory
of the information presented on this area.

STUDY 3

Because consumers’ memory positively influences their purchase
(Lynch and Srull, 1982; Pechmann and Stewart, 1990; Coates
et al., 2006), our findings imply that the presence of a dividing
line should nudge consumer’ actual purchase of the products
displayed on the left/top of an advertisement through the
improved memory of the product information. To examine
whether this is the case in a real-world setting, we conducted

3The mediation analyses were run with participants’ performance on free recall test
as the dependent variables or with participants’ performance on recognition test
as the dependent variables, respectively. A first set of independently regressions
revealed that the line condition significantly affected the performance on free
recall test [β = 0.41, t(52) = 2.23, p = 0.05] and the performance on recognition
test [β = 0.96, t(52) = 2.98, p < 0.05]. A second regression demonstrated
that the line condition significantly affected the mediator (i.e., attentional bias)
[β = 3.79, t(52) = 3.95, p < 0.001]. Finally, another set of independently
conducted regressions, in which the line condition and the mediator were entered
simultaneously, showed that the mediator significantly affected the performance
on free recall test [β = 0.08, t(52) = 2.87, p < 0.01] and the performance on
recognition test [β = 0.17, t(52) = 4.17, p < 0.001], whereas the effect of the line
condition diminished significantly in the case of the performance on free recall test
[β = 0.10, t(52) = 0.47, p = 0.64] and the performance on recognition test [β = 0.32,
t(52) = 0.99, p = 0.33]. A set of Sobel tests indicated the attentional bias mediated
the effect of dividing line in all two memory tasks: the free recall test (z = 2.32,
p < 0.05) and the recognition test (z = 2.87, p < 0.01).

a field study at a local-product shop called “CREATIVE” over
the course of two consecutive weeks (March 29–April 11, 2021).
CREATIVE is located in a famous tourist spot in south China
that mainly targets the tourists who visit the spot. To this end,
there are very few repeat customers in the shop so that we can
well control consumers’ prior purchase experience.

We implemented the manipulation of the dividing line on an
advertisement shown at the entrance of the shop. Thus, when
consumers visit the shop, they can view the advertisement as
long as they want.

Method
We selected one type of olive snack food with four different
flavors to display on the advertisement.4 Each product was
presented with a picture along with a short description of
product features. The dividing line present vs. absent condition
was switched every one week. Specifically, the four products
were divided by a vertical line in the first week, but were
not divided by the line in the week that followed (see
Supplementary Appendix B).

In the procedure of data collection, we focused only on the
consumers who visited the shop by themselves (rather than those
who shopped together with friends) and who stopped to view
the advertisement. Our experimenter recorded such consumers
and tracked their subsequent purchase behaviors out of their
awareness. Specifically, when such consumers made a purchase
of the four snack food products shown on the advertisement,
our experimenter recorded their purchase and invited them
to fill in a simple survey ostensibly for improving the store
services. On this pretense, we tested consumers’ recognition of
the product features showed earlier on the advertisement. Finally,
these consumers were debriefed about the purpose of the study

4A within-subjects pretest consisting of 29 consumers from the same population
of the main study showed that there were no significant differences among the
four products in attractiveness (F < 1) and ease of remembering [F(1,28) = 1.07,
p = 0.37].
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and were asked to indicate whether they agreed to take part in the
study. All of them agreed to participate.

To attract consumers’ purchase of the four products and
increase the efficiency of our data collection, we launched a buy-
2-get-1-free promotion. We in total recorded 215 consumers who
viewed the advertisement (99 in the line present condition and
116 in the line absent condition). A total of 17 consumers did
not make any purchase, leaving 198 consumers’ purchasing data
for analysis (92 in the line present condition and 106 in the line
absent condition).

Results and Discussion
Amount of Purchase
A mixed ANOVA analysis of the amount of purchase (i.e., the
amount of money participants spent on the target products) with
dividing line (absent vs. present) as the between-subjects factor
and advertisement area (left vs. right side) as a within-subject
factor revealed a significant main effect of advertisement area
[F(1,196) = 9.03, p < 0.01; partial η2 = 0.04], a non-significant
main effect of dividing line [F(1,196) = 1.68, p = 0.20], and more
important a significant interaction [F(1,196) = 21.44, p < 0.001;
partial η2 = 0.10]. Planned contrasts revealed that consumers
spent more on the products displayed on the left of advertisement
when a vertical dividing line was present (M = 15.03, SD = 6.19)
than when it was not [M = 12.12, SD = 6.78; F(1,196) = 9.77,
p < 0.01; partial η2 = 0.05], but they spent less on the products
displayed on the right of the advertisement in the first condition
(M = 8.80, SD = 7.83) than in the second condition [M = 13.45,
SD = 8.54; F(1,196) = 15.73, p < 0.001; partial η2 = 0.07].

Number of Purchased Items
A similar mixed ANOVA analysis of the number of purchased
items revealed a significant main effect of advertisement area
[F(1,196) = 9.03, p < 0.01; partial η2 = 0.04], a non-significant
main effect of dividing line [F(1,196) = 1.68, p = 0.20], and
a significant interaction [F(1,196) = 21.44, p < 0.001; partial
η2 = 0.10]. Planned contrasts revealed that consumers purchased
more product items displayed on the left side in the vertical
dividing line present condition (M = 1.39, SD = 0.57) than in
the line absent condition [M = 1.12, SD = 0.63; F(1,196) = 9.77,
p < 0.01; partial η2 = 0.05], but they purchased fewer product
items displayed on the right side in the first condition (M = 0.82,
SD = 0.73) than in the second condition [M = 1.25, SD = 0.79;
F(1,196) = 15.73, p < 0.001; partial η2 = 0.07].

Memory
A similar mixed ANOVA analysis of consumers’ recognition
of the product features revealed a significant main effect
of advertisement area [F(1,196) = 16.54, p < 0.001; partial
η2 = 0.08], a non-significant main effect of dividing line
(F < 1), and a significant interaction effect [F(1,196) = 13.73,
p< 0.001; partial η2 = 0.07]. Planned contrasts showed that while
consumers can better recognize the product features displayed
on the left area in the line present condition (M = 1.40,
SD = 0.70) than in the line absent condition [M = 1.07, SD = 0.83;
F(1,196) = 9.35, p< 0.01; partial η2 = 0.05], they recognized fewer
product features displayed on the right area in the first condition

(M = 0.79, SD = 0.67) than in the second condition [M = 1.04,
SD = 0.80; F(1,196) = 5.29, p < 0.05; partial η2 = 0.03].

Mediation Analysis
We conducted a bootstrapping analysis (Hayes, 2013; Model 4
in PROCESS) with line condition as the independent variable,
amount of purchase as the dependent variable and memory as
the mediator. The results suggested a significant indirect effect of
memory at the 90% confidence interval (B = 0.39, SE = 0.26, 90%
CI = 0.03–0.87) but a non-significant indirect effect at the 95%
confidence interval (95% CI = −0.02–0.96), while the direct path
from dividing line to amount of purchase remained significant
(B = 2.51, SE = 0.94, 95% CI = 0.65–4.37).5 Notably, replacing
the amount of purchase with number of purchased items in the
above bootstrapping procedures did not change the results of our
mediation analyses.

The results of this field study offered a real-world validation
of the proposed effect by showing that a dividing line improved
consumers’ memory of the products displayed on the left and
subsequently increased their actual purchase of these products.

DISCUSSION

Through three experimental studies, this research provided
robust evidence that participants can better remember the
products displayed on the left/top half of the advertisement when
there was a dividing line on the advertisement than when there
was not. This effect occurred because the dividing line drew
participants’ attention to the left/top area of the advertisement,
leading them to better remember the products displayed on this
area and to purchase the products.

The present research advances our knowledge in three ways.
First, our findings extend previous research on dividing lines
that focused either on the aesthetic communications or on
categorization functions (Dimov, 2014; Wen and Lurie, 2019;
Stanischewski et al., 2020). To our knowledge, very little research
studied the impact of a dividing line on consumer memory. Our
research indicated that a dividing line can improve consumers’
memory as a result of the attention-distributing role played
by the line. Moreover, our research adds to prior research
on consumer attention. While prior research focuses mainly
on how the primary features of a stimulus such as color
(bright vs. dim), size (big vs. small), or shape (regular vs.
irregular) can draw consumer attention (Huh, 1993; Folkes
and Matta, 2004; Hagtvedt and Brasel, 2017), our research
focused on a design element of the stimulus that is totally
irrelevant to its primary features and showed that a dividing line
can orient consumer’s first fixation and distribute consumers’

5A Sobel test was run to test the mediating role of memory. A first regression
demonstrated that line condition had a significant effect on amount of purchase
[β = 2.90, t(196) = 3.13, p < 0.01]. A second regression demonstrated that line
condition had a significant effect on memory [β = 0.34, t(196) = 3.06, p < 0.01].
Finally, entering the memory and line condition in a regression showed that
memory had a significant effect on amount of purchase [β = 1.17, t(196) = 1.96,
p = 0.05], whereas the effect of dividing line on amount of purchase was still
significant [β = 2.51, t(196) = 2.66, p < 0.01]. A Sobel test confirmed the pattern of
results in the text (z = 1.65, p = 0.09).
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attention disproportionately to the different segments of the
stimulus. Finally, our research contributes to prior literature
on consumer memory. Prior research has explored multiple
factors that contribute to consumer memory, including picture
vs. verbal presentation of an advertisement, background music
when viewing the advertisement or viewers’ positive vs. negative
affective states (Childers and Houston, 1984; Lee and Sternthal,
1999; Guido et al., 2016). Most of the research focuses on
consumers’ memory toward a specific stimulus as a whole. The
present research differs from prior research in that it documents
that a dividing line can bias consumers’ attention to the different
parts of a stimulus and increase their memory to some parts but
decrease their attention to other parts, thus paving a way for
future research in this domain.

From a managerial standpoint, our findings are meaningful
since they show how a simple design element–a dividing line–
affect consumer memory. In practice, although the marketers
convey various information to consumers, they place different
importance to the information. That said, they concern how
to “pop out” the key product information (e.g., high-margin,
new-arrived or trending products information) and enhance
consumers’ memory of the information. In this case, it will be
beneficial for marketers to use a vertical (or horizontal) line to
divide an advertisement and present the key information on the
left (or top) half of the advertisement. Moreover, as a dividing
line serves to promote consumers’ memory of these products,
marketers might be better by directly nudging consumers’
purchase from these products.
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