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Mobile advertising: the effect of tablet tilt angle on users’ purchase intentions

Caroline Ardelet

Abstract

With the advent of mobile screens, online advertisements are viewed on screens held in
various positions, from horizontal (such as when the tablet is rested on a table or on the
knees) to vertical (when placed on an easel, for example), allowing the viewer to see the
advertisement in different body postures. Based on the theory of embodied cognition
(Barsalou, 2008), we present two experimental studies in which we show (1) that
mobile device tilt angle impacts purchase intention of advertised products, (2) that
purchase intention is increased when device tilt angle allows viewers to stand in a body
posture that is consistent with the image perspective, and (3) that mental simulation
process mediates this effect. The results contribute to a better understanding of the

conditions of advertising effectiveness on mobile devices.

Key words: mobile; internet; body; position; perspective; tilt angle; gyro marketing
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Mobile advertising: the effect of tablet tilt angle on users’ purchase intentions

E-commerce growth is primarily being driven by consumers using their mobile devices,
phones and tablets, to acquire goods and services (statista, 2018). Retail e-commerce
sales reached $2.3 trillion in 2017, a 23.2% increase over the previous year. The mobile
share of this stood at 58.9%, or $1.4 trillion. In 2021, mobile e-commerce could rake in
some $3.5 trillion and then make up almost three quarters (72.9 %) of e-commerce sales
(statista, 2018). Laptop and PC e-commerce drops off, although e-commerce on

smartphones and tablets increases dramatically.

Many industries that rely on e-commerce are challenged by the rise of mobile interfaces
because they fundamentally change the experience of the online advertisement. The
body posture consumers adopt as they stare at their mobile screen (smartphone and
tablet) is very different from laptop and desktop users’ posture. While using mobile
devices, consumers may hold the screen flat (near-horizontal device position) or hold
the screen straight (near-vertical device position). Therefore, depending on how the
mobile device is tilted, a mobile ad can be seen by viewers bending their head forward
and dropping their chin on to their chest (downward head position) or by viewers

keeping their head straight and looking forward to the screen (frontward head position).

Surprisingly, the impact of device tilt angle position and viewers’ body posture on
mobile advertising efficacy has received little attention in literature. Research shows
that purchase intention towards advertised product is determined by mental simulation
processes provoked by the advertisement (e.g. Elder and Krishna, 2012). Product mental
simulation is a form of automatic mental imagery process that helps individuals to

mentally imagine product interaction. Various features of advertisements have been
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shown to impact mental simulation and purchase intention: product orientation within
the picture (Forster, 2004; Elder and Krishna, 2012), camera viewing angles (Royo-
Vela and Black, 2018; van Rompay, de Vries, and Bontekoe, 2012) or wording of
messages on the ad (Escalas 2004, 2007; Jeong and Jang 2016). But literature has not
yet examined the potential impact of the media device position on mental simulation

and purchase intention towards the advertised product.

Yet, embodied cognition literature highlights that body postures have a strong impact on
information processing and decision making (Barsalou, 2008). Several studies
demonstrate that approach behaviors towards objects vary depending on individuals’
actual body postures (Forster, 2004). For example, Van Kerckhove, Geuens, and
Vermeir (2015) show that consumers prefer and choose different products when they
look down versus up. Indeed, mental simulation with the product is facilitated, and
purchase intentions are increased, when viewers’ body postures are aligned with product

orientation within the ad (Elder and Krishna, 2012).

Depending on how the mobile device is held (near-horizontal or near-vertical tilt angle
position), the product advertised in the mobile ad can be aligned (or unaligned) with
actual viewers’ body posture. In instance, when the product is photographed with a
downward view to the object (so called birds’ eyes perspective), viewers holding their
mobile device in a near-horizontal position (tilting their head forward and dropping
their chin on to their chest in a downward head position) should stand in a body posture
that is aligned with product orientation within the ad. To the contrary, when the product
is photographed with a frontward view to the object (so called frontal perspective),
viewers’ body posture should be aligned with the advertised product orientation when
they hold their device straight in a near-vertical position (keeping their head straight and

looking forward to the screen in a frontward head position).
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In this paper, we focus on the impact of mobile device tilt angle on mental simulation
processes and purchase intention of advertised products. We present two experimental
lab studies where we manipulate mobile device position (near-horizontal or near-
vertical device tilt angle position) and product image perspective in the ad (vertical view
to the object, so-called birds’ eyes perspective or frontal view to the object, so-called
frontal perspective). We study whether vertical (vs frontal) viewers’ head position
required by mobile device position (near-horizontal or near-vertical tilt angle position)
impacts mental simulation and purchase intention for advertised products on mobile
devices. In doing so, we extend the literature on mental simulation with advertised
products (e.g. Royo-Véla and Black, 2018; Choi and Taylor, 2014; Elder and Krishna,
2012; Forster, 2004) by underlining the role of the device tilt angle, mental simulation

and purchase intention.

In the first section, we define the conceptual framework that allows us to establish
research hypotheses. Next, we present the two experimental studies that we conducted
on users of digital tablets. In the first study, we show that purchase intention towards an
advertised product varies when the internet user is holding the tablet flat (in a so-called
“near horizontal” position) or upright (a so-called “near vertical” position). In the
second study, we show that tablet tilt angle impacts purchase intention towards
advertised product because it creates a consistency (or inconsistency) with the viewer’s
body posture, that promotes (or reduces) mental simulation with the advertised product.
Finally, the article reaches a conclusion on the contributions and limitations of the

research and suggests several avenues for future research.

THEORETICAL FRAMEWORK

Mobile device tilt angle and viewers’ body posture
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Recent research highlights that perceptions of online advertised products and purchase
intentions are impacted by the way viewers interact with them (Brasel and Gips, 2014;

Shen et al., 2016).

One distinctive feature of tablets and smartphones is that they are held in the hand of the
viewer. Therefore, unlike a desktop computer which is always positioned vertically
(usually against a wall), mobile devices are held in various positions, such as
horizontally (when rested on the knees, for example) or vertically (when standing

straight).

Therefore, mobile advertisements can be viewed with different head positions (see
figure 1 for an example). Indeed, ergonomics research has shown that individuals adapt
their entire body posture to the tilt angle of the mobile device. Even though the eye can
move in its socket, people tend to adjust their head and neck posture to the position in
which the mobile device is held (Young et al., 2012; Chian-Son and Wachara, 2016).
When the mobile device is tilted forward (near-horizontal device position), the chin is
dropped on to the chest, the head is tilted forward (Hansraj, 2014) and the mobile
advertisement is viewed with the head in a downward position (Vasavada et al., 2015).
On the other hand, when the device is held straight in front (near-vertical device

position), the head remains straight in a frontward position.

Embodied cognition literature highlights that body postures have a strong impact on
information processing and decision making (Barsalou, 2008). Several studies
demonstrate that approach behaviors towards objects vary depending on individuals’
actual body postures (Forster, 2004). For example, Van Kerckhove, Geuens, and
Vermeir (2015) show that consumers prefer and choose different products when they

look down versus up.
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Various theories are explored to explain how body postures can influence advertising
perception and behavioral reactions (for a review see Forster, 2004). Many empirical
studies show that human individuals tend to get ready to implement the appropriate
body movement when they are exposed to a visual image of a product (Schlosser,
2003). Therefore, consistency between product orientation and viewers’ body postures
results in increased approach behaviors. This effect is called the principle of perceptual-
motor compatibility (Forster, 2004). It shows that approach behavior towards advertised
products tends to be activated more easily and faster by the viewer when his actual body
posture is in line with the gesture that he would have to perform to grasp the product in
is hand. For instance, Elder and Krishna (2012) demonstrate that purchase intention for
a product orientated to the left (vs right) within the advertisement is higher when
viewers stand with their left (vs right) hands ready for usage, and their right (vs left)
hands occupied with a physical task that prevents their usage. As far as mobile
advertising is concerned, with viewers’ body postures depending on device tilt angle
position (frontward when device is held in a near-vertical position and downward when
device is held in a near-horizontal position), purchase intention towards advertised
products should vary depending on how the viewers’ position is in line with the way the

product is depicted within the advertisement.

In advertising, there are several ways of depicting an object. In front-views perspective,
the camera is positioned in front of the product although in high-angle views, the
camera is positioned above the product. Following the perceptual-motor compatibility
principle (Forster, 2004), approach behavior towards products on frontal perspective
advertisements should be easier to activate when the mobile device is held in a near-
vertical position that allow the viewers to keep their heads straight and to look at the
picture in front of them. Approach behaviors should thus be higher because the

5
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frontward position of their head is consistent with the frontward perspective of the
picture. Conversely, advertisements showing products from a high-angle perspective
should trigger stronger purchase intention if they are seen on a device held horizontally.
Indeed, high-angle pictures show the products from the top, and approach behaviors
should thus be increased when viewers hold their device flat so as to bend their head
downward, because the birds’ eye view of the product is consistent with the downward

position of the viewers’ head.

Building on this literature, we hypothesize:

H1: Purchase intention of advertised product is higher when the mobile device is held
in a position that is consistent with the advertised product orientation, in such a way
that viewers with a frontward head position watch front-view product advertisement
(Hla) and viewers with a downward head position watch high-angle view product

advertisements (HIb)

-Figure I-

Mental simulation towards advertised products in advertisement

Adpvertising research shows that purchase intention towards advertised product is
determined by mental simulation processes provoked by the product picture on the
advertisement (Choi and Taylor, 2014; Elder and Krishna, 2012). Mental simulation, or
the reenactment of perceptual experiences, is an automatic form of mental imagery that
is initiated by exposure to visual representations of objects. Product mental simulation is
an automatic operative process that helps individuals to imagine product interaction.

Seeing a visual depiction of a product automatically activates a quick cerebral motor
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response that consists in imagining how to use the product. The link between mental
simulation and motor responses has been demonstrated several times with
neuroscientific studies (e.g. Chao and Martin, 2000). Several authors (e.g. Choi and
Taylor, 2014) establish a causal link between body postures, mental simulation with the
product, and purchase intention. Indeed, advertised products cannot be physically
tested, manipulated, or touched, and viewers tend to automatically perform a mental
simulation of the advertised product to determine whether they like the product and
want to buy it (Elder and Krishna, 2012). Many studies have shown that the ease with
which a product is mentally visualized does not change attitudes (Schlosser, 2003; Elder
and Krishna, 2012; Choi and Taylor, 2014) and has a direct positive effect on the intent
to buy the object (Gregory, Cialdini, Carpenter, 1982; Schlosser, 2003; Choi and
Taylor, 2014). Indeed, approach behaviors toward products in an advertisement are the
consequence of a mental process in which the approach movements are first mentally
prepared as part of mental imagery or mental simulation activities (Stanford
University’s Encyclopedia of Motor Cognition). Mentally imagining a product in an
advertisement acts directly on behavior without going through an affective route during

which the product would be assessed further (Choi and Taylor, 2014).

According to embodied cognition theory (Barsalou, 2008), body postures affect
advertising information processing, and behavioral reactions for advertised products,
because they affect how easily viewers can mentally simulate the movement needed to
mentally grasp or use the product in the advertisement (Shen, Zhang and Krishna, 2016;
Elder and Krishna, 2012). Various features of the ad have been shown to impact the
mental simulation process, which in turn impacts purchase intentions : product
orientation within the picture (Forster, 2004; Elder and Krishna, 2012), camera viewing
angles in the picture (van Rompay, de Vries, and Bontekoe, 2012; Royo-Véla and
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Black, 2018) or wording of messages on the ad (Escalas 2004, 2007; Jeong and Jang,
2016). Empirical studies show that the visual perspective on a product (e.g. vertical
pictures taken from a drone or grounded perspective) may result in modified
information processing of advertising, such as modified mental simulation processes
(Royo-Véla and Black, 2018). In particular, research shows that mental simulation with
a product is stronger when there is consistency between the viewers’ body posture and
the product perspective in the advertisement. Some studies examine the impact of
product orientation within the picture (e.g. the handle of a mug is orientated to the left
or the right within the picture of the advertisement) (e.g. Elder and Krishna, 2012).
They demonstrate that consistency between product orientation (to the left or to the
right) and viewer’s body posture leads to increased mental simulation and purchase
intention. Other studies focus on image perspective and demonstrate that alignment of
the viewer’s gaze direction with image perspective facilitates mental simulation with
advertised product and increases purchase intention (Schlosser, 2003; Jiang et al.,
2014). Indeed, mental simulation is facilitated when viewer’s body posture is consistent

with the mental movement that is needed to mentally grasp the advertised product.

As far as mobile advertising is concerned, building on these previous studies, mental
simulation should be easier, and purchase intentions higher, when the device is held in a
tilt angle position that allows the viewer to align his body posture with the product
image perspective within the advertisement. Indeed, when device position allows the
viewers to stand in a body posture that is consistent with the picture perspective,
viewers can easily perform a mental interaction with the advertised product and declare

higher purchase intention for the advertised product.

When product is displayed in a high-angle perspective (birds’ eye view), the camera

positioned above the product suggests that the mental movement needed to grasp the
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product is a downward movement. Therefore, the mental simulation with the product
should be easier when the device is held flat because it allows the viewers to stand with
a downward head posture that is consistent with the image perspective. Indeed, in this
tilt angle position, viewers have to bend their head downward, ready to perform a
downward mental movement of approach toward the advertised product. Thus, holding
the device flat provokes a consistency between image perspective and viewer’s body
posture when the advertisement is a high-angle (birds’ eye) product image perspective.
To the contrary, when the product is shot with a front-view perspective, mental
movement needed to mentally interact with the product is a frontal movement. Mental
simulation with the product is easier, and purchase intention is higher, when the device
is held near-vertically because it allows the viewers to keep their head straight, ready to

activate a frontal mental approach movement towards the advertised product.

H?2: Mental simulation of advertised product is increased when the mobile device is
held in a position that is consistent with the advertised product orientation, in such a
way that viewers with a frontward head position watch front-view product
advertisements (H2a) and viewers with a downward head position watch high-angle

view product advertisements (H2b)

H3: Mental simulation of advertised product mediates the impact of the consistency
between mobile device position and advertised product orientation on purchase

intention towards advertised product
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- Figure 2 —
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9 EXPERIMENTAL STUDIES
12 Pilot Study

15 We conducted two pilot studies in order to determine in what positions internet users
17 usually hold their tablet. The objective is to test the hypotheses on positions that are

19 often used by internet users and thereby maximize the external validity of the results.

22 To do so, we conducted a study of usage patterns on digital tablets. This study was

24 conducted by e-mail via the software wysuforms. It was sent to 150 undergraduate

26 students in a French management university and resulted in the collection 130 responses
from tablet users (43% of men, 57% of women). Various questions were asked about
their tablet usage (preferred tablet brand, tablet use frequency), and especially what type
33 of body posture they adopted while using their tablet. Various body postures were

35 proposed and respondents were asked to evaluate how often they adopted the specific
37 body posture for tablet and laptop usage (never, very rarely, rarely, often, very often,

39 nearly always, always). For example, they were asked how often they sat on couch or
armchair when they use their tablet, and how often they sat down in a working position
to use their device. The results reveal that 84% of respondents use always or nearly

46 always their tablet on a couch or an armchair (compared to only 29.4% for laptops).

48 Only 6% of the individuals queried say they always or nearly always adopt a working
50 position (sitting at a desk or table) when using their tablet (versus 64% of respondents
52 using laptops). This first study suggests that internet users are usually sitting on a couch

when they are using their tablet, rather than at a table.
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The second pilot study was an observational study. Ten users of digital tablets were
summoned to the home of the researcher. These users were selected from the social
circle of the researcher to represent a range of ages and different body types. Each
participant came to the home of the researcher with his/her digital tablet. He/she was
shown into the living room/dining room, a room with a living area (couch, coffee table)
and a dining area (table and chairs). The respondent received the instruction to sit
wherever he/she wished to answer a survey on his/her digital tablet. All 10 respondents
spontaneously went to the couch. They adopted two types of positions : 6 of them held
the tablet flat (this position will be described as near-horizontal in the rest of the study),
resting on the knees, hands, or even sometimes the respondent’s bag, and 4 of them held
the tablet slightly inclined (this position will be described as near-vertical in the rest of
the study), with the tablet resting on the raised legs, the hands, or the tablet easel (figure

3).

-Figure 3 -

After these two pilot studies, we selected two positions on which to test the research
hypotheses: the so-called “near-horizontal” position (the screen forms an angle with the
ground of less than 45°, it is nearly parallel with the ground, and the internet user’s gaze
is looking downward) and the so-called “near-vertical” position (the screen forms an
angle with the ground of greater than 45°, it is nearly perpendicular to the ground and
the gaze is toward the front) (figure 3). In these two positions, the users are seated on a
sofa. These positions have the advantages of maintaining the same observation distance
from the screen (approximately 35 cm). This distance corresponds to the ideal

observation distance (also called orthoscopic distance) for a tablet with a ten-inch
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screen’ (17 x 24 cm). These two positions also have the advantage of placing the screen
against a static and neutral background (i.e. the user’s pants), which does not distract
attention from the screen. The literature on visual saturation has emphasized the extent
to which the visual elements located near the target of the eyes can create interference
and disturb perception (Janssens et al, 2012; Greenberg, 2012; Whitney and Levi,

2011).
Study 1
Design of study 1.

The purpose of the first experimental study was to select an advertisement using a
photograph with a particular perspective and to study whether the position in which the
internet user holds the tablet (so-called “near-vertical position”, so-called “near-
horizontal position” - see figure 3) has an impact on mental simulation of the product
and on advertised product purchase intention. Two experimental conditions were
selected based on the position in which the internet user was placed and each respondent
was assigned randomly to one of the two conditions (near-vertical position or near-
horizontal). A between-subject design was selected, and each respondent adopted only

one position.
Selection of the advertisement for study 1.

For this study, we selected a photograph of a product using a front-view perspective on

the product (the camera is placed in front of the product).

In the frontal perspective, the plane of the photograph is vertical (figure 3). With a

photograph in a front-view perspective, the position of the tablet allows the viewer to

' The respondents all used full-size tablets of approximately ten inches.
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align his head posture with the perspective of the picture when he holds the device in a

near-vertical position.

We decided to use an advertisement on a new kitchen utensil (a kit used to store liquids,
such as yogurt drinks) that evokes grasping representation relatively automatically
(appendix 1). Indeed, mental simulation processes are more easily activated when the
advertisement depicts a product for which usage is easy to understand (Zhao et al,

2011).

The photograph was displayed in 11cm x 15cm on the tablet. We took care to position
the photograph in the center of the screen because unusual positions on the screen can
enhance (or decrease) the attention of internet users and consequently change their

reactions to the advertisement (Janssens et al, 2012). The image was static so as not to

distract the internet users (Simola et al, 2011)

Sample of study 1.

The study was administered to 76 users of digital tablets recruited through an
announcement posted in the hallway of a French university. The respondents were not
compensated. 32 respondents were randomly assigned to a “near-vertical tablet”
condition and 44 respondents were assigned to a “near-horizontal tablet” condition.
The respondents were between 14 and 63 years of age and the ages were fairly well
distributed between the two experimental conditions (Mhoriz. = 35 years old; Mvert. =
40 years old). The data sheet administered at the end of the survey indicates that the
respondents use their digital tablet frequently and that there is no major difference in
usage between the two groups (Mhoriz. = 5.3; Mvert. =4.8; p=0.162).

Study 1 procedure.

13
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The survey was sent by e-mail. In the e-mail invitation, respondents were informed that
they had to spend five minutes seated on a couch without being disrupted, moving, or
changing position. Depending on the position to which they were assigned, they were
asked to hold their tablet flat in a “near horizontal position” or in a “near-vertical
position”. The device positon and the body posture that they had to adopt during the
study was illustrated by a picture (figure 3). They were given the instruction to assume

the same position as the person in the picture.

During the survey, reminders were regularly displayed: “we remind you that it is
essential that you remain in the same position when answering this survey.” At the
beginning of the survey, the respondent agreed to remain in this same position for the
entire survey by checking the item “I agree to maintain this position for the entire

duration of the survey.”

Selection of measurements for study 1.

To measure how much mental simulation process was activated in viewers’ mind, we
built on previous literature on mental simulation and mental imagery. Indeed, mental
simulation measures are inspired by mental imagery scales (e.g. Schlosser, 2003; Choi

and Taylor, 2014).

There are various correlated indicators of the degree of mental simulation elicited by the
message. Mental simulation process can be measured by asking questions that refer to
the quantity of mental images that are activated by the stimuli (study 3, Elder and
Krishna, 2012) or by questions that refer to the ease of the mental simulation process
(study 4, Elder and Krishna, 2012). Indeed, various studies on mental imagery

demonstrate that ease and quantity of mental imagery are strongly correlated (for a
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review see Babin et Burns, 1998). For example, mental imagery research of Bone and

Ellen (1992) empirically shows that the quantity and ease items load together.

In this paper, the items to measure mental simulation process focus on ease of the
mental simulation process. Indeed, it may be more difficult for respondents to evaluate
the quantity of mental images process than the easiness of the mental simulation
process. It seems easy for respondents to evaluate if mental simulation with advertised
product came easily to mind, or if they felt that mental interaction with the advertised
product was very demanding. To the contrary, as the mental simulation process is a
narrative and continuous process (Escalas, 2007), it may be more difficult for
respondents to give an evaluation of the number of mental images processed when they
were exposed to the advertisement. Therefore, we chose in this paper, to measure

mental simulation process by focusing on ease of the mental simulation process.

We therefore asked the respondents to note on a 7-point scale, 7o what extent it was
difficult to imagine using the product (from extremely difficult to extremely easy), and
How much time did it take you to imagine using the product (from a very long time to
very quickly). The respondents also evaluated whether they were in agreement with the
statement /¢ fook effort of thought to imagine myself using the product (from entirely
agree to entirely disagree). These three elements were combined to form a measurement

of mental simulation (o = 0.818).

To measure behavioral intentions with regard to the object shown in the advertisement,

we asked the respondents to rate “the probability that they would buy this product”.

Results of study 1

As an initial step, we also tested whether intent to buy and mental simulation varied

according to screen position. We performed a difference of means test between the two
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1

2 . ., . . . . .

3 experimental conditions and the mental simulation and intent to purchase variables. The
4

5 test indicates that mental simulation is easier when the tablet is in the near-vertical

6

7 position, in other words, when it is aligned with the frontal perspective of the image

8

?O (versus a tablet in a near-horizontal position) (Mhoriz. = 3.15; Mvert. = 4.05;

:; F(1,74)=5.71; p=0.019). The respondents more easily imagined themselves using the
13 . . . " . .

14 product when holding their tablet in a position that allowed them to align their body
15

16 posture with the perspective of the advertisement (in this study, a frontal view/frontal
17

18 perspective).

19

20 With regard to intent to buy, the test also indicates that a near-vertical tablet position
21

;g leads internet users to form a more favorable purchase intention than a near-horizontal
;g tablet position (Mhoriz. = 1.45; Mvert. =2.21; F(1;74)=8.30; p=0.005). Therefore,

26 . .. . . . .

27 online advertising creates greater purchase intention when viewed on a tablet held in a
28

29 position that allows the user to align his/her body posture with the perspective of the
30

31 image. H1 is validated for an advertisement with a frontal perspective.

32

33 -Table 1 -

34

35

36 To test the link between mental simulation and purchase intention, we performed a

37

38 linear regression between the two variables. The analysis indicates that the regression of
39

2(1) mental simulation on purchase intention is significant (b=0.31; SE=3.61; p<0.001).

jé Thus, the more the respondents could easily imagine themselves using the product, the
44

45 more they reported that they wanted to buy the product.

46

47 To test the mediating effect of mental simulation, we followed the method

48

49 recommended by Hayes and Preacher (2013) and performed a simple mediation test
50

51 using a bootstrapped procedure (Model 4, n=1000), in which we set purchase intention
52

g i as the dependent variable, tablet position as the independent variable, and mental

gg simulation as the mediating variable. Results indicated that tablet position was a
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significant predictor of mental simulation and that mental simulation was a significant
predictor of purchase intention. These results support the mediational hypothesis. Tablet
position was no longer a significant predictor of purchase intention after controlling for
mental simulation, consistent with full mediation. The indirect effect was tested using a
bootstrap estimation approach with 1000 samples. These results indicated the indirect
coefficient was significant, b =-0.191, 95% CI =-0.5610, -0.0187. The effect of
mediation of mental simulation is significant with mental simulation averages that
exclude zero and a confidence interval of 95% [-0.5610; -0.0187]. H3 is validated for an

advertisement with a frontal perspective.

-Table 2 —

Discussion of study 1.

This first experimental study confirms that the position in which the tablet is held can
affect behavioral intentions toward online advertising. However, in this stage of the
research, the role of consistency between image perspective and tablet position has not
been demonstrated. The hypothesis was made that a tablet position enabling alignment
of the body posture with the perspective of the photograph would increase mental
simulation and purchase intention. But at this stage of the research, some may argue that
the orientation of the head downward could have provoked more negative reactions than
an upward head. In fact, following the work of Van Kerckhove, Geuens, and Vermeir
(2015) on gaze orientation and level of thought, some might say that looking downward
leads one to adopt more concrete thinking, which encourages the individual to focus on
the negative elements of the product (White et al, 2011). Indeed, different points of

views could convey various associations of ideas. A study conducted in 2012 by
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Schuldt, Konrath and Schwarz demonstrated that the viewing angle of photographs of
cars impacted the assessment of the product and characteristics related to power. As a
result of this work, holding the device horizontally and adopting a high-angle view
could increase the impression of dominating one’s environment and thus decrease
preferences for low-value products (such as the kitchen aid product depicted in the

study 1 advertisement).

Therefore, in order to demonstrate the role of consistency of viewers’ body posture and
image perspective, we conducted a second experimental study in which we
simultaneously manipulated tablet position (near-horizontal, near-vertical) and image

perspective (front-view, birds’ eye view).

Study 2

Design and procedure for study 2.

We implemented a study in which the same advertised product is photographed from
two different perspectives: a front-view perspective and a high-angle perspective. We
selected an advertisement showing a cup of coffee. In the front-view perspective, the
cup of coffee is photographed from the front. In the high-angle perspective, the cup of
coffee is photographed from the top. We verified that, in all four conditions, the image
was easy to understand and that information in the advertisement was easy to process
(1.4<M<1.6; ps>0.495). To do so, we used two 7 points Likert scale items and
calculated an average score of the two items: (understanding this image requires effort

of thought and to understand this image, you have to concentrate).

The experimental design includes four different conditions (near-vertical, near-
horizontal) x (front-view, birds’ eye view). A between-subject design was selected, and

each respondent viewed only one image in a single position.
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The survey was sent by e-mail, and the procedure was exactly the same as for study 1.

- Table 3 —

Measurements of study 2.

We adapted the measurements from the first study to the context of study 2. The
respondents had to indicate on a 7-point scale, To what extent they imagined drinking
the coffee (from not at all to a lot), How much time it took them to imagine drinking
coffee (from a very long time to very quickly). To what extent it was easy to imagine the
taste of coffee and To what extent they were immersed in the image of the coffee (from
not at all to a lot). These four items were combined to form a mental simulation

measurement (o = 0.693).

To measure the behavioral intentions with regard to the object shown in the
advertisement, we used three items in combination to create a measurement of approach
behavior. The respondents were asked to note the probability that they would take a
coffee break?, that they would take a moment to have a coffee? They also had to

respond using the following Likert scale: [ feel like having a cup of coffee (o = 0.805).

Sample of study 2.

We recruited users of digital tablets who agreed to participate in an online survey by
posting an announcement in the hallways of a French university. The participants were
assigned randomly to the four conditions. This procedure resulted in the collection of 74

completed surveys, of which 37 respondents were exposed to the image in a frontal
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perspective and 49 in a high-angle perspective. Forty respondents were women and

thirty-four respondents were men. The average age of the respondents is 32.

There was no difference in terms of familiarity with digital tablets and general attitudes
towards the experimental stimuli. On average, in all four conditions, the respondents
used their digital tablets fairly often (1.7<M<2.5; ps>0.115). In all four conditions, the

respondents moderately enjoy drinking coffee (2.20<M<3.20; ps>0.070).

- Table 4 —

Results of study 2.

In order to study whether the consistency between the perspective of the advertising
image (frontal, high-angle) and the screen position (vertical, horizontal) facilitated
mental simulation and increased purchase intention, we conducted two tests of analysis
of variance with interaction. The purchase intention and mental simulation were
introduced in the model as dependent variable. The device position (near-horizontal,
near-vertical position) and the ad perspective (frontal perspective, high-angle
perspective) were set as the independent interacting variables.

First, the analysis indicates that there is no main direct effect of device position and
image perspective on purchase intention and on mental simulation (p>0.05). Second,
there is a significant interaction between the position of the tablet and the perspective of
the advertising image (F(3;70)=5.857, p=0.001 for purchase intention and

F(3;70)=3.560, p=0.018 for mental simulation).

- Table 5 —
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The contrast analysis indicates that the advertisements shot from a front-view
perspective reduces mental simulation of the product when viewed on a screen in the
horizontal position (versus vertical) (Mhoriz. = 2.91; Mvert. = 4.20; p=0.04).
Furthermore, it triggers less purchase intention when viewed on a screen in the
horizontal position (versus vertical) (Mhoriz. = 2.43; Mvert. = 3.93; p=0.06). Thus,
when the advertisement is from a front-view perspective, the perspective consistency
between the advertisement and the viewer’s body posture increases mental simulation
and creates stronger purchase intention.

However, the results are more nuanced for advertisements with a high-angle
perspective. They trigger less intent to buy when viewed on a screen in the vertical
position (versus horizontal) (Mhoriz. = 3.02; Mvert. = 1.96; p=0.019). However, the
mental simulation is not significantly impacted by the position of the screen (Mhoriz. =
3.17; Mvert. = 3.72; p=0.186). Therefore, holding the screen in a position that allows
viewers to align their body posture with the perspective of the image increases purchase
intention for the two tested perspectives but only increases mental simulation for the
front-view perspective. H2 is validated, but H1 is only partially validated for images

with a frontal perspective.

- Figure 4 —

We conducted a regression analysis using the Hayes and Preacher (2013) macro in order
to examine whether mental simulation mediates the positive effect of perspective
consistency on purchase intention. To do so, we created a perspective consistency

variable (yes, no) in which the frontal (high-angle) image viewed on a position in near-

21

URL: http://mc.manuscriptcentral.com/rjmc Email: p.j.Kitchen@hull.ac.uk



Page 23 of 45

oNOYTULT D WN =

Journal of Marketing Communications

vertical (near-horizontal) position was consistent in terms of perspective. Results
indicated that perspective consistency was a significant predictor of mental simulation,
b=-0.31, SE=0.13, p <.05, and that mental simulation was a significant predictor of
purchase intention, b = 0.80, SE = 0.11 p <.05. These results support the mediational
hypothesis. Perspective consistency was no longer a significant predictor of purchase
intention after controlling for the mediator, mental simulation, b =0.0008, SE = 0.13,
ns, consistent with full mediation. The indirect effect was tested using a bootstrap
estimation approach with 5000 samples. These results indicated the indirect coefficient
was significant, b =-0.25, SE = 0.13, 95% CI = -0.5437, -0.0355. In fact, zero is not
included in the confidence interval [-0.5437; -0.0355]. The results indicate that mental
simulation mediates the effect of perspective consistency on purchase intention. H3 is

validated.

- Table 6 —

Discussion of study 2.

Study 2 shows that purchase intention for an online advertised product is higher when
the advertisement is seen on a mobile device that is held in a position that allows the
viewers to stand in a body posture that is consistent with the product image perspective
within the advertisement. Therefore, purchase intention for front-view advertisement is
increased when the mobile device is held in a near-vertical position. Conversely,
purchase intention for high-angle perspective (birds’ eye view) is higher when the
mobile device is held in a near-horizontal position.

Study 2 also demonstrates that this positive consistency effect is mediated by mental

simulation processes. Indeed, consistency between viewers’ body posture and image
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perspective results in increase mental simulation, which in turn results in higher
purchase intention. Results also suggest that inconsistency between body postures and
image perspective is less impactful for high-angles perspectives (birds’ eye view).
Indeed, although front-view advertisements lead to lower mental simulation process
when it is seen on a device held in a near-vertical position, mental simulation is not
significantly and negatively impacted by the mobile device position when the
advertisement depicts a high-angle product perspective. For high-angle perspectives,
consistency between the position and the perspective of the image does not have any
significant impact on mental simulation. This is consistent with previous studies on
mental simulation processes triggered by the verticality of images. Indeed, Royo-Vela
and Black (2018) show that images pictured from high-angle perspective have a greater
effect on the viewer than images produced at ground level. This explains why, in study
2, mental simulation was not disrupted by tablet position when the perspective of the

image is high angle.

CONCLUSION

Both studies that we conducted confirm that the impact of commercial photographs on
internet users depends on the position of the mobile screen on which the photographs
are viewed. Although we might expect that individuals would gradually become
accustomed to processing the images on their mobile device regardless of the position
and their actual body posture, this is not the case. Advertisements showing products
from a high-angle perspective trigger stronger purchase intention if they are shown on a

screen held near-horizontally. To the contrary, advertisements showing products with a
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front-view perspective result in higher purchase intention when the device is held in a

near-vertical position.

The results thus contribute to mobile marketing research by showing that the
effectiveness of a visual advertisement is improved when the image is viewed on a
device held in a position that allows viewers’ body postures (downward position,
frontward position) to be consistent with the perspective of the advertising image
(downward position for vertical perspective ad, frontward position for frontal

perspective ad).

These results extend the perceptual-motor compatibility principle (Forster, 2004) by
showing that approach behavior toward advertised products are easier to activate when
the mobile device is held in a position that is consistent with the image perspective.
Perspective consistency helps the viewers to generate mental simulation of the product,
which consequently has a positive effect on purchase intention. In frontal views
advertisements, where the products are shot with the cameras are positioned in front of
them, the mental movement needed to mentally grasp the products are frontward
movements; they are easier to activate when the mobile device is held vertically because

the viewers hold their heads straight, looking in front of them.

Although mental simulation mediates, for both types of perspective (front-views and
high-angle views), the impact of body posture and image perspective on purchase
intention, we find in this study that the device position does not have a significant
impact on mental simulation for high-angle perspective advertisements. Previous
research has shown that an advertisement with a high-angle perspective can engender
surprise, entertainment, and potentially positive emotions (Royo-Vela and Black, 2018).

The literature on non-canonical perspectives (Kosslyn, Thompson and Alpert, 1999)
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points to the roles of surprise, attention, and commitment. Yet, when attention is higher,
interferences have lower negative effects on individuals (Reed et al, 2017). Therefore,
inconsistency between body posture and image perspective could be less impactful for
high-angle images than for front-views images because viewers benefit from higher
available cognitive resources to control the negative effect of inconsistency between
their body posture (frontward head position) and image perspective (high-angle

perspective).

This research extends the literature on the impact of digital interfaces on advertising
efficacy (Brasel and Gips, 2014; Shen et al, 2016). This paper contributes to a better
understanding of mental simulation processes on images displayed on a mobile screen.
Very few research demonstrate empirically that mental simulation with advertised
products on mobile happens spontaneously and drives products evaluation and intention
to buy (Zhao et al, 2011). Usually mental simulation is considered to happen when a
specific priming message such as “Imagine yourself interacting with the product” is
proposed to consumers. Yet, we demonstrate in this paper that mobile advertising leads
to spontaneous generation of mental simulation process, even if there is no priming, and
that mobile device inclination modifies purchase intention toward advertised products.
Based on the literature on embodied cognition and advertisement effectiveness (e.g.
Elder and Krishna, 2012), this research establishes a link between viewers’ body
postures and purchase intention, without mobilizing attitudes. An avenue for future
research will be to examine what attitudinal mechanisms are at work when the
advertisement image is shot from a high-angle perspective. A link between perspective

consistency and the emotional reactions of internet users will have to be explored.

Limits and future avenues of research

25

URL: http://mc.manuscriptcentral.com/rjmc Email: p.j.Kitchen@hull.ac.uk



Page 27 of 45 Journal of Marketing Communications

1

2 . . . .

3 This study also have several limits that are also potential future avenues of research.
4

5 First, viewers’ familiarity with the advertisements have not been controlled. Yet, the
6

7 two advertisements present objects that evoke grasping representations relatively

8

?O automatically. But there is still work to be done to understand the role of product

:; previous knowledge on mental simulation processes and their impact on purchase

13 . .

14 intentions (Zhao et al, 2011).

15

16

17 Second, potential hand proximity effects have not been explored. Research shows that

18

19 attentional resources are more focused and have a finer grain near the hands (Reed et al,
20

21 2017). In particular, because of this hand proximity effects, where perception and

22

23 attention is higher, interference effects are shown to be lower proximal to the hands
24

25 (Reed et al, 2017). Yet, we did not control how the viewers’ put their hands on the
26

;é mobile device to hold it. Negative impact of inconsistency between perspective and
29 . . . .

30 body postures could have been lower for viewers that held their screens in their hands,
31

32 in comparison to those who let their screen on their knees. This hand proximity effect
33

34 should be investigate in the future so as to better understand the role of viewers’ body
35

36 postures on mobile advertising effectiveness.

37

38

39 Managerial implications

40

41

42 This research encourages marketing to take into account the position in which the
43

44 screen is viewed. Tablets and smartphones are already equipped with a gyroscope to
45

46 measure the orientation of the tablet. The question of image perspective arises and
47

22 certain websites have recently decided to systematically offer several views of the
50 . . . .

51 product® in order to give internet users multiple perspectives on the product. These
52

53 initiatives currently do not take into consideration the position of the mobile screen, but
54

55

57 Like the jeweler James Allen, who provides the opportunity to view the product from all angles

58 26
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the first signs of questioning concerning online image perspective suggests that this
research could quickly resonate with publishers of websites. In particular, pre-existing
“web responsive design” practices could be supplemented by introducing the option to
adapt product photographs to the orientation of the viewing screen (e.g. horizontal,
vertical). Automatically adjusting the photograph of the product to the angle of the

screen could maximize the effectiveness of online advertising.

In order to increase the external validity of this research, this work should be replicated
on mobile phones. Although marketing resistance of mobile phones is increasing, with
the popularity of programs blocking advertisements (such as Adblock Plus), mobile
marketing on smartphones affects more than 7 billion people around the world. It would
also be interesting to replicate this work using video, a format that is growing rapidly on
mobile devices. In conclusion, this initial research is an invitation to further
investigation into the interaction between content displayed on the internet and the

position in which mobile screens are viewed.
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FIGURES AND TABLES
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25 Figure 1: Impact of mobile devices body postures on purchase intention of online

27 advertised products
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Figure 2. Conceptual research model
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Tablet in near- Tablet in near-
vertical position horizontal position
(frontal view <45°) (high-angle view >45°)

Figure 3: Positions spontaneously adopted by users of digital tablets

Mental Purchase
Experimental condition Participants | simulation | intention
Tablet in near-vertical 44 3.15 1.45
position
Tablet in near horizontal 32 4.05 2.21
position

Table 1: Position of the tablet, mental simulation, and purchase intention (study 1)
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Study 1: Indirect effect of tablet position on purchase intention

Antecedent Mediator Effect 95% LLCI 95% ULCI

Tablet Mental -0.191 -0.561 -0.019

oNOYTULT D WN =

position simulation

14 Table 2: Mediation of mental simulation on purchase intention (study 1)

21 4 conditions Position Position

24 near-vertical near-horizontal

27 High-angle perspective

30 Inconsistency of perspective | Consistency of perspective

mpen s

38 o Consistency of perspective Inconsistency of

40 perspective

46 Table 3: Experimental design of study 2
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Frontal High-angle
Total erspective erspective
participants P . P P . P
image image
Near\{e.rtical 38 15 23
position
Near hc.)r.izontal 36 20 16
position
Table 4: Sample of study 2
Frontal High-angle
perspective perspective
Near-vertical
3.9333 1.9565
Purchase position
intention Near-horizontal
2.4286 3.0185
position
Near-vertical
4.2000 3.1667
Mental position
simulation Near-horizontal
2.9125 3.7188
position

Table 5: Tablet position, mental simulation, and behavior (study 2)
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Buying intention Mental simulation

4,50 393 4,50 3

4,00 4,00

3 3,50 3,17

3,50 3,02 3,72

3,00 3,00

2.50 2,50 2,91

2,00 e 243 2,00

1,50 1,50

1,00 1,00

0,50 0,50

0,00 0,00

Vertical position Horizontal position Vertical position Horzontal position
e frONtal perspective high-angle perspective wfrontal perspective high-angle perspective
Figure 4: Effect of tilt angle tablet position (study 2)

Study 2: Indirect effect of perspective consistency on purchase intention
Antecedent ~ Mediator Effect 95% LLCI 95% ULCI
Consistency  Mental -0.250 -0.544 -0.035
of simulation
perspective

Table 6: Mediation of mental simulation on purchase intention (study 2)
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APPENDIX

Appendix 1: Image used for study 1
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Appendix 2: Images used for study 2
Frontal perspective High-angle perspective
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Mobile advertising: the effect of tablet tilt angle on user’s purchase intentions
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June 2018

17 Dear reviewers,

21 We thank you for your interesting comments and various suggestions that helped us to
22 improve the quality of the manuscript.

24 In this last version of the manuscript, we added some precisions to the presentation of the
25 results and we edited and proof-read the manuscript so as to be sure there were no mistakes
26 left.

28 We also carefully examined each of you remark. We addressed each of them in the table
29 below.
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The reviews are in general favourable and
suggest that, subject to minor revisions, your
paper could be suitable for publication. Please
consider these suggestions, and | look forward
to receiving your revision.

We thank you for your encouraging remark.
We addressed each comment and suggestion of
the reviewers.

Reviewer: 1

Comments to the Author

| believe the manuscript has progressed quite
well in addressing the comments provided by
the review panel. My major concerns raised
earlier are about the conceptual development
and theoretical contribution of the manuscript. In
this round, the authors have addressed my
concerns on these issues. To further improve
the manuscript, | hope the authors find the
following comments helpful:

We thank you for your positive feedback.

In this last revised version, we carefully took into
consideration each of your suggestions so as to
continue improving the manuscript.

1. The statistics in §1(on p. 1) might be
updated.

We updated the statistics presented in the
introduction :

“E-commerce growth is primarily being driven by
consumers using their mobile devices, phones
and tablets, to acquire goods and services
(statista, 2018). Retail e-commerce sales
reached $2.3 trillion in 2017, a 23.2% increase
over the previous year. The mobile share of this
stood at 58.9%, or $1.4 trillion. In 2021, mobile
e-commerce could rake in some $3.5 trillion and
then make up almost three quarters (72.9 %) of
e-commerce sales (statista, 2018). Laptop and
PC e-commerce drops off, although e-
commerce on smartphones and tablets
increases dramatically.

2. The reporting of the results of data analysis
should be more professional. For example:

(a) Please clarify the measurement scales of the
confounding checks in Study 2: “We verified
that, in all four conditions, the image was easy to
understand and that information in the
advertisement was easy to process (1.4<M<1.6;
ps > 0.495)". Are the items for the confounding
check measured on a 7-pint Likert scale? If so,
you might want to report “the image was easy to
understand and that information in the
advertisement was easy to process (Ms = 1.??/7
vs/ 1.2?2/7, p > 0.1)" (p. 19).

We clarified the results presentation by
indicating what type of scales had been used to
measure the images.

Then we added :

“we used two 7 points Likert scale items and
calculated an average score of the two items:
“understanding this image requires effort of
thought” and “to understand this image, you
have to concentrate”

We checked that both images were easy to
understand in the two tablet positions. Therefore
the analysis gave and compare 4 scores. To be
simpler, we chose to indicate only the two
extreme scores in the manuscript. Please find
the four different scores, showing no significant
differences between the four conditions :

Mverticalfrontview = 1.4333
Mverticalbird’seyeview = 1.4091
Mhorizontal bird’seyeview = 1.5938
Mverticalfrontview= 1.6250

(b) When checking the demographic information
of the subjects, it’s better to report there is no
difference in terms of familiarity of digital tablets
and general attitudes towards the experimental

Following your suggestion, we explicitly added in
the sentence :

“There was no difference in terms of familiarity
with digital tablets and general attitudes towards
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stimuli (i.e., coffee).

the experimental stimuli”.

(c) Results of Study 2: It would be clearer to
report the two ANOVA tests one by one. First,
purchase intention was submitted to two-way
ANOVA. Does the analysis reveal any main
effect of device position and/or ad perspective
(in addition to the interaction effect)? If so,
please report them accordingly, before
proceeding with the contrast analysis. Second,
mental simulation was submitted to two-way
ANOVA. Similarly, reports any main effects,
interaction effect, and the results of contrast
analysis.

Following your suggestion, we indicated the
results of the main effect analysis before
reporting the result of the interaction effect
analysis. Indeed, we indicated that there were
no direct of device position and image
perspective on purchase intention and on mental
simulation (p>0.05)

3. Please edit and proof-read the manuscript
again to correct the grammar mistakes. For
example, “In doing so ... by underlining the role
of the device tilt angle mental simulation and
purchase intention” (p. 2) might be changed to
“... the role of the device tilt angle, mental
simulation, and purchase intention” or “... the
role of the device tilt angle and mental
simulation in stimulating consumers’ purchase
intention”.

We thank you for your suggestion.
We edited and proof-read the entire manuscript
again.

Reviewer: 2

Comments to the Author

Please do a proof reading and make sure there
is no mistake in data analysis before final
submission.

We thank you for your suggestion.

We edited and proof-read the entire manuscript
again. We also carefully checked that there were
not any mistake in the data analysis before final
submission.
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