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In an experiment, effects of commercials that are either shown within a TV program or
embedded in YouTube videos were compared. These two media environments have not
yet been compared empirically in terms of their advertising impact. A within-subjects
design and a multi-method approach were used (N = 36). Eye tracking data show
that more attention is allocated to advertisements that appear within a TV program
compared to the YouTube-condition and the viewing experience elicited more positive
emotions in the TV-condition. Two days after reception, no difference in recognition,
likeability, and purchase intention occurred, but in terms of implicit long-term memory:
In the TV condition, brands that were previously advertised but no longer remembered
elicited stronger skin conductance change than brands for which no advertisements had
previously been shown. In terms of advertising impact, TV seems to still be the better
choice for advertisers. Presentation mode should be considered in future evaluation of
advertisement potential.

Keywords: television, eye-tracking, skin-conductance response, long-term memory, implicit memory,
advertisements, YouTube, purchase intent

INTRODUCTION

Media usage patterns have changed significantly over the past decade. The use of moving images
outside the TV set is steadily increasing. Since its launch in 2005, YouTube provides moving images
to a wide audience and has established itself as the most successful and most visited online video-
sharing service (Snelson, 2011). An analysis by the European Trade Association for Marketers of
Advertising (EGTA, 2018) shows that TV is currently still used more. This is particularly true when
comparing the duration of TV consumption with that of YouTube consumption: Across all age
groups, the study shows that 71% of total video time is spent on television, compared to only 6.4%
spent on YouTube (EGTA, 2018). Yet, change is under way in particular among younger users. For
example, current data show that American teenagers spend 34% of their total video time watching
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YouTube (Trendera, 2017). Another change concerns the so-
called c: More and more media users use several devices
simultaneously and watch TV and YouTube at the same
time, for example.

This change in media usage behavior has also affected
advertising. In the second half of the 20th century, television
advertising was regarded as an indispensable communication
tool between companies and customers with the power to
convey and shape lifestyles and values (O’Barr, 2010). This has
changed during the last two decades. Passive TV consumption
has given way to more active consumption, which is increasingly
making it possible to actively avoid advertising (e.g., O'Barr,
2010; Teixeira et al., 2010). This change was accompanied by
various developments such as video recording devices, time-
shifted television, the Internet, social media in general, and the
emergence of YouTube in particular (Shin and Lin, 2016). Hence,
while still being an important marketing element, TV spots may
no longer be as decisive for advertising a product or a brand. This
is also reflected in the fact that expenditure on TV advertising —
even if a plateau has been reached - is still slightly rising. In 2017,
$178 billion was spent worldwide on TV advertising. Digital ad
spending (including YouTube) reached $209 billion worldwide,
which is 41% of the market compared to 35% market share for TV
advertising (Kafka and Molla, 2017). According to United States
senior marketers, YouTube accounts for 27% of the digital ad
spending (trends.e-strategyblog.com, 2018). Thus, the spending
on TV advertising is still considerably higher than the spending
on YouTube advertising, even though change is under way.

The goals of TV advertising are ultimately the same as those
of YouTube advertising (cf. Dehghani et al., 2016). According to
Martinez-Camino (2008), advertising is a way of communication
that consists of an offer of information and a request for
services. The aim is therefore to increase brand awareness and
to inform about new products (e.g., Sutherland and Sylvester,
2000), which in turn should persuade the viewer to buy a product
(cf. Martinez-Camino and Pérez-Saiz, 2012). Brand awareness
and purchase intention are thus two central elements of
advertisement success (cf. Venkatraman et al., 2015). In the past,
various factors were identified as being relevant in moving image
advertising in order to increase brand awareness and purchase
intentions (e.g., Calder and Malthouse, 2008). According to
Bronner and Neijens (2006), the following factors account for
advertising effectiveness: information (does a commercial offer
new information?), practical use (does a commercial provide
useful advices to the viewer?), stimulation (does a commercial
make the viewer curious?), negative emotions/irritation (does a
commercial irritate the viewer?), transformation/entertainment
(does a commercial induce enjoyment?). Dehghani et al. (2016)
examined the influence of the factors information, entertainment,
and irritation on the effectiveness of YouTube advertisement.
As a further factor, they included customization. This factor
relates to whether an ad meets the needs of a customer and
is therefore linked to the “practical use” factor proposed by
Bronner and Nijens. The findings of Dehghani et al. (2016) show
that YouTube advertisement positively influences the costumers’
purchase intention. Alike studies concerning TV advertisement
(e.g., Aaker and Bruzzone, 1985), all factors were identified

as drivers of advertisement success. Among those, perceived
entertainment and the customization of advertisements were
found to have the strongest effect.

Changes in media usage behavior offer new ways to reach
users for advertisers. At the same time, this means that it
is essential to know which channel has which effect. The
abovementioned results of Dehghani et al. (2016) suggest that
the factors influencing YouTube advertising effectiveness may
be quite similar to the factors affecting the effectiveness of TV
advertisement. Also, existing research shows that TV advertising
(e.g., Poels and Dewitte, 2006) as well as YouTube advertising
(e.g., Dehghani et al, 2016) can positively influence the
consumers’ brand awareness and purchase intention. However,
to the best of our knowledge, there is currently no empirical
data available comparing TV and YouTube in terms of their
advertising potential. We claim that it would be important to
clarify this issue, as it is crucial for marketers in order to decide
which advertising platform is most appropriate. In the current
study, we have therefore compared the effect of TV advertising
with the effect of YouTube advertising in an experimental setting.

TV and YouTube contents are usually consumed on different
devices. YouTube is mostly used on handheld devices; this
is the conclusion of Ruffalo Noel Levitz (2012) as well as of
a recent representative European media consumption study
(Kopf, 2017). In accordance, Buzzetto-More (2014) found that
students most likely visit YouTube from a mobile device:
About two-thirds of the respondents indicated that they access
YouTube using a handheld device. In contrast, TV content
is still predominantly seen on a television set (e.g., Kopf,
2017). Moreover, television advertising consists of blocks of
various commercials that are shown sequentially. YouTube
advertisements are embedded in a different way. In contrast
to TV, there is no blockwise presentation of advertisement
on YouTube, but single commercial advertisements that are
embedded between two YouTube clips. To ensure ecological
validity, we use the prototypical TV setting and the prototypical
YouTube setting in our study: We compare the effect of
commercials that are shown sequentially within a TV program
on a TV set (TV condition) with the effect of single commercials
that are shown between separate You-Tube clips on a smartphone
(YouTube condition).

We accomplished a within-subjects design. All participants
watched advertisements in both conditions. Thus, possible
confounds on the part of the subjects were ruled out. While we
conducted an experiment, we still aimed to ensure ecological
validity: Instead of presenting the stimuli in a laboratory, we
placed participants on a sofa in a furnished apartment.

In order to comprehensively assess the advertising impact
and in accordance with the proposals of Poels and Dewitte
(2006), Micu and Plummer (2010), as well as Venkatraman
et al. (2015) we have chosen a multi-method approach using
a variety of indicators to measure advertisement effects. We
assessed cognitive measures (recognition), eye movements,
and physiological measures (skin conductance). Furthermore,
we included established self-report measures that provide
insights about subjective consumer attitudes and preferences
which were previously shown to predict advertisement success
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(Poels and Dewitte, 2006; Smit et al., 2006; Venkatraman et al.,
2015). Since, we aim to gain a deeper understanding of the
underlying processes and the effects of the advertisements, we
investigated short-term as well as long-term and implicit effects.

Initially, in a first session we focused on the reception
phase. On the one hand, we have investigated whether there
are differences between TV and YouTube advertisement in
terms of attention during the reception phase. We did so by
tracking eye movements (Venkatraman et al., 2009). According
to Leven (2013) as well as Higgins et al. (2014), the percentage
of fixations on an advertisement is a valid indicator of attention
as well as engagement with this advertisement. On the other
hand, we assessed the affect elicited by the advertisement:
We examined whether the reception of the TV program or
the YouTube program are judged as having a more positive
emotions immediately after reception. Moreover, we assessed
possible differences between the two conditions in how the
advertisements were perceived.

Since existing research often neglects to scrutinize possible
long-term effects of advertisements, we additionally assessed the
advertising effect in a second session 2 days after seeing it.
Recognition of the commercials was used as an indicator for
brand awareness (cf. Venkataraman, 2007). Furthermore, we
measured whether the advertisements presented 2 days before
exerts an implicit effect on the participants. Even though self-
report measures are popular and may predict effectiveness, they
only assess those aspects that reach conscious awareness (Micu
and Plummer, 2010). In contrast, implicit measures provide
information about unconscious responses toward certain stimuli.
We obtained skin conductance while participants viewed brand
logos that belong to brands of which commercials were or were
not seen during the reception phase 2 days earlier. Changes in
skin conductance are a widely used marker for physiological
arousal (e.g., Wang and Minor, 2008; Potter and Bolls, 2012) and
have also been used as a physiological marker of implicit memory
(e.g., klein Selle et al., 2018). Here, we measured changes in skin
conductance as an implicit and psychophysiological indicator to
assess whether the means and the embedded content on which
the commercials were seen (YouTube condition or TV condition)
has a modulating effect on the memory and recognition of the
brand logos. Thus, the skin conductance change serves as an
indicator of implicit long-term memory. Moreover, two self-
report measures assessing attitude and purchase intention were
obtained in Session 2: likability of advertised products and the
willingness to buy the product.

Little is known about the mode of presentation of
advertisement (blockwise vs. single presentation), but there
is considerable amount of research showing that screen size
matters: Existing studies show that a larger screen leads to more
intense viewing experiences and more attention (e.g., Lombard
et al., 1997), better memory (e.g., Grabe et al, 1999), more
attention and persuasion (e.g., Reeves et al., 1999), and more
immersive experiences (e.g., Hou et al, 2012). Due to these
findings, we expect that the advertising effectiveness is generally
higher in the TV condition than in the YouTube condition.

Specifically, we expect the following immediate -effects:
Compared to commercials shown in the YouTube condition,

commercials shown in the TV condition lead to (1) increased
attention in terms of fewer eye movements away from the screen,
(1) more positive emotions, (3) and less subjective disturbance.
Furthermore, we expect the following longer-term effects:
Compared to advertisements previously shown in YouTube
conditions, commercials shown in the TV condition will be
(1) better remembered and will (2) elicit stronger physiological
responses. In addition, we expect (3) sympathy and (4) purchase
intention to be higher for products previously advertised on TV
compared to those that had been advertised on YouTube.

MATERIALS AND METHODS

Participants

Thirty-six participants (15 males and 21 females) took part in
the experiment. The average age was 24.20 years (SD = 5.07
years). Half of the participants were undergraduate students
who received course credits for their participation. In order
to enhance external validity, the other half of the participants
were non-students. These participants were recruited from an
existing database of potential participants as well as via social
networks and they received 150 Swiss Francs (150 US$) for their
participation. All participants are regularly watching TV and
YouTube. All participants provided written informed consent.
The study and protocol were reviewed and approved by the Ethics
Committee of the Faculty of Human Sciences, University of Bern.
The study is in line with the Code of Ethics of the World Medical
Association, 1991 (Declaration of Helsinki). All participants were
debriefed after the experiment.

Design

Main Experiment

We used a one factorial multivariate within-subjects design. The
independent variable was the medium in which the advertisement
was presented (TV condition vs. YouTube condition): Each
Participant watched several commercials embedded in a TV
program as well as embedded in YouTube videos. The TV
program was shown on a TV set (55 inches), the YouTube
video on a smartphone (Samsung Galaxy S7, 5.10 inches). The
order of the conditions was counterbalanced. The advertising
effect was assessed using a multi-method approach: The
dependent variables were eye movements, positive emotions,
subjective disturbance by advertisements, recognition, skin
conductance change, the attitude toward the advertised products
in terms of likability, as well as purchase intention. These
variables were assessed either at Session 1 during viewing
(eye movements), shortly after viewing (positive emotions;
subjective disturbance by advertisements), or 2 days after viewing
(Session 2: recognition; skin conductance; attitude toward the

product, likability).

Supplementary Experiment (Media Multitasking
Setting)

In addition to the within comparison of the TV and the
YouTube condition, a combined setting was accomplished:
Participants were exposed simultaneously to both, a TV program
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on the TV set and a YouTube program on a smartphone.
Eye movements were captured in order to examine which
device attracts more attention. The supplementary experiment
was carried out in order gain first insights on “media
multitasking” (cf. Brasel and Gips, 2011).

Stimulus Material

Main Experiment

Three TV programs and three YouTube video sets were prepared.
All programs (TV and YouTube) lasted 20 min, 15 min of
contents and 5 min of commercials. The TV programs were about
(1) sports, (2) traveling or (3) animal documentary. Participants
could choose one out of these three topics. The same topic was
shown in both conditions (TV and YouTube). Original content
by both public and private broadcasters was used. In contrast
to the TV program that consisted of one feature story, the
YouTube program consisted of seven original YouTube clips
featuring the same topic as in the TV condition (sports, traveling,
animal documentary).

Within both the TV and the YouTube program, 5 min of
advertisement were presented in total. The advertisements were
the same in both conditions and consisted of 11 (set A, cf.
Table 1), respectively, 12 commercials (set B, cf. Table 1). Original
commercials were used. Two sets of commercials were shown to
the participants. Half of the participants watched set A within the
TV program and set B within the YouTube program. The other
half watched set B within the TV program and set A within the
YouTube program. Since the commercials in set A were shorter,
one more commercial was shown in set A than set B, thus keeping

TABLE 1 | Commercials presented in the TV as well as the YouTube condition.

Brand Set A SetB

Aldi
Babbel
Cafe Royal
Galaxus
Kuoni
Mobiliar
Raffaello
Rivella
Roviva
Salt

SBB
Similasan

X X X X X X X X X X X X

Appenzeller
Migros
PostFinance
M&Ms
Zermatt
Vaudoise
Uncle Ben’s
Jack Wolfskin
Opel
Organspende

X X X X X X X X X X X

Ricola

the total duration constant (5 min). Table 1 lists the commercials
used for the study.

In the TV condition, one block of advertisement was shown
in the middle of the program. In the YouTube condition, the
commercials were distributed across the whole program: After
each clip a single commercial was shown.

Supplementary Experiment (Media Multitasking
Setting)

For 5 min a TV program was shown on the TV set. At the
same time, YouTube clips were shown on the smartphone. The
TV program as well as the YouTube clips featured a topic that
had not been chosen by the participant in the main experiment.
Out of the remaining two topics one was randomly chosen. No
advertisement was shown during the supplementary experiment.
The following instruction was provided to the participants: “As
the last part of the experiment, we will now show you two
more short programs simultaneously on both devices. Your
task is simply to watch these programs.” In order to avoid
expectations, the instruction was deliberately kept short and
openly formulated.

Procedure
The procedure of the experiment is summarized in Figure 1.

The two parts of the experiment took part in two different
locations. The first part (Session 1, reception phase) took place
in a furnished apartment that was rented especially for the
study in order to provide a real-life setting and to ensure
ecological validity. We attempted to create a setting that is as
close to reality as possible, while at the same time ensuring the
necessary experimental control and standardization. In order
to test to what extent a realistic setting could be provided,
we asked the participants three questions about the situation
(Q1: “During the experiment I felt comfortable,” Q2: “During
the experiment I could relax;” Q3: “During the experiment I
felt like in an experimental laboratory”). All questions were
judged on a five-point Likert scale (1 = Strongly disagree;
5 = Strongly agree). The results revealed high values for the
first two items (Mg = 4.03; Mg, = 3.64) and low values for
the third (reverse coded) item (Mgz = 2.19). These results
indicate that a realistic setting was achieved and that a higher
ecological validity could be expected compared to a conventional
laboratory study.

Participants were welcomed by the experimenter and asked
to sit on a sofa. A mobile eye tracker was set up and calibrated.
Participants were then told that they would watch both a TV and
a YouTube program. They were also informed that they could
choose from three different topics. In order to prevent expectancy
effects, participants were told that the aim of the study was to
examine whether different topics are received differently when
presented on TV or on YouTube. It was not mentioned that we
were primarily interested in the effects of the advertisements.

After the instructions, the two programs, respectively,
video sets (duration of each program/video set including
advertisements: 20 min) were shown on either a TV set
(TV program) or on a smartphone (YouTube video sets)
(main experiment). The two programs were on the same
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Session 1

* Participants choose topic of the program

* Calibration of the eye tracking device

* 50% of the participants watch TV (20 mins)
followed by YouTube (20 mins)

* 50% of the participants watch YouTube
(20 mins) followed by TV (20 mins)

* All participants watch 5 mins TV & YouTube
(media multitasking setting)

* Self report questionnaire on positive
emotions and subjective disturbance

FIGURE 1 | Summary of the procedure.

-

2 days later

Session 2

* Set up and calibration of the skin
conductance level meter

* Randomised presentation of brand logos
(half of the logos had been advertised in
Session 1, the other half had not been
advertised in Session 1).

* Questions about recognition from session 1,
brand likability, and purchase intention

topics. Half of the participants watched the TV program
first, the other half watched the YouTube video sets first.
Eye movements were assessed during the presentation of
the advertisements. After both conditions, participants
were asked to fill out a questionnaire about how they
felt during the program (positive emotions, disturbance
by advertisements). At the end of the first part (Session
1), participants watched a TV program as well as a
YouTube program for the duration of 5 min, while eye
movements were captured (Supplementary experiment, media
multitasking setting).

The second part of the experiment (Session 2, recognition
phase) took place in a laboratory at the University of Bern
2 days after the reception phase. After being welcomed by
the experimenter, a skin conductance level meter was set up.
Participants then saw a set of brand logos. Half of these had
been advertised in the commercials seen in Session 1, the other
half had not been advertised in Session 1. For each logo, the
participants had to decide whether they had seen a corresponding
advertisement at Session 1. Participants also had to indicate for
each logo how much they like the brand and whether they would
buy the product. At the end of Session 2, the participants were
thanked and debriefed.

Measures

In order to comprehensively capture advertising success
(cf. Venkatraman et al, 2015), a multi-method approach
was chosen. Hence, various indicators were assessed: Besides
traditional self-reported measures, objective and implicit data
as well as cognitive measures were taken into account. Three
variables were assessed during Session 1, four during Session 2
(2 days after the presentation).

Eye Movements (Session 1)

As described above, the measurement of eye movements is
as a suitable indicator of attention (cf. Leven, 2013). In our
experiment, the eye movements were recorded by a mobile eye
movement camera type iView X (Sensomotoric Instruments,
SMI). As an indicator of attention, we computed the percentage
of fixations off the screen (i.e., the amount of time, the eyes are
not focused on the commercial).

Positive Emotions (Session 1)

Numerous studies show that televised stimuli elicit emotional
reactions (e.g., Schaefer et al, 2010; Weibel et al, 2011a,b).
The Self-Report Emotion Inventory (Gross and Levenson, 1995)
was developed to measure such reactions. We used the sub
scale that assesses positive emotions (amusement, contentment,
interest, and surprise) (sample item: “During viewing, I felt
contentment”). These items have been used previously to assess
the positive emotions of televised contents (e.g., Loertscher
et al., 2016). For the subsequent analyses, the mean value was
computed. Cronbach’s alpha turned out to be sufficient (0.74).

Subjective Disturbance by

Advertisements (Session 1)

The subjective disturbance was measured with one single
item: “While viewing the program I was disturbed by the
advertisements.” (1 = not at all; 5 = a lot).

Recognition (Session 2)

In line with other studies (e.g., Venkataraman, 2007) we
measured the brand awareness using a cognitive measure: We
presented several brand logos and participants had to decide
whether they had already seen the advertisements 2 days before
or not. Then, participants had to press the “next” button to move
on to the next logo. For the subsequent analyses, the percentage
of correctly identified brands was calculated separately for the
products shown in the TV and in the YouTube condition.

Skin Conductance Change (Session 2)

Skin conductance (SC) was assessed as an objective, valid, and
reliable measure of unspecific emotional activity (cf. Boucsein,
1992). In the context of our study it serves as an indicator
of implicit long-term memory. SC was continuously recorded
during brand logo presentation using a PowerLab®8/35 system
', with a sampling rate of 20 Hz. Bipolar galvanic skin response
finger electrodes (see footnote 1) were attached to the medial
phalanx surfaces of the middle and index finger of the left hand
using Velcro tape. This type of electrodes does not require the
use of isotonic gel. Electrodes were attached 10-15 min prior to

!www.adinstruments.com
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the experiment. As measure for skin conductance change, the
difference between SC right after onset of the respective logo
(baseline, see Guerra et al., 2012) and the SC peak within a period
of 2 s after onset was taken into account.

Brand Likability (Session 2)

We measured the attitude in terms of likability with following
question: “How much do you like this brand?” (1 = not at all;
5 = a lot). For the subsequent analyses, the mean value over all
brands was computed separately for both conditions.

Purchase Intention (Session 2)

We measured the intention to buy the product by asking
participants: “Which of the following statements is most
appropriate for you” (1 = I certainly would not buy the brand.;
5 = I could very well imagine buying this brand). Again,
the mean value over all brands was computed separately for
both conditions.

RESULTS

Main Experiment: Session 1

To test the effect of our manipulation (TV vs. YouTube), we
first computed three comparisons for the variables assessed
at Session 1 (i.e., the reception phase). Paired sample ¢-tests
were carried out with the condition as independent variable,
and fixations off screen, positive emotions, and disturbance as
dependent variables. The percentage of fixations off the screen
were significantly higher in the YouTube condition (M = 18.28,
SD = 14.50) compared to the TV condition (M = 9.44, SD = 8.30),
t(35) = 2.60, p < 0.05, d = 0.44. Furthermore, the mean rating for
positive emotions was significantly higher for the TV condition
(M = 353, SD = 0.74) compared to the YouTube condition
(M =3.08,SD=0.94), t(35) =2.94, p < 0.01, d = 0.50. Against our
expectations, however, participants in the YouTube condition
(M = 3.42, SD = 1.30) did not indicate that they felt more
disturbed by the advertisements compared to the TV condition
(M =3.25,58D =1.03), £(35) = 0.71, p = 0.48, d = 0.12.

Main Experiment: Session 2

For Session 2 (recognition phase), we first tested whether there
are differences between the brands shown in the TV Condition in
Session 1 and those shown in the YouTube Condition. A paired
sample f-test shows, that the recognition rate (percentage of
correctly identified brands) did not differ between the TV
condition (M = 0.69, SD = 0.16) and the YouTube condition
(M = 0.71, SD = 0.18), £(35) = —0.53, p = 0.60, d = 0.09. In
addition to recognition rates, we used signal detection theory to
assess the sensitivity of the recognition. This ensures that the
participants recognize the marks instead of just guessing (cf.
Peters and Leshner, 2013). We calculated A prime, the percentage
of hits minus percentage of false alarms (cf. MacMillan and
Creelman, 2004). As with the recognition rate, A’ did not differ
between the TV condition (M = 0.52, SD = 0.18) and the YouTube
Condition (M =0.55,SD =0.19), £(35) = —0.67, p = 0.51, d = 0.14.

We carried out a comparison (ANOVA) of skin conductance
change between (1) brands that were correctly recognized, (2)
brands that were shown in Session 1, but not recognized, and
(3) brands that were not shown before. Five participants had
to be excluded from the analysis of skin conductance change
due to measurement errors caused by a malfunction of the
skin conductance level meter. A comparison of the peaks of
the skin conductance levels revealed a significant difference,
F(2,122) = 3.38, p < 0.05. Post hoc comparisons (Tukey) showed
that the psychophysiological reaction was stronger for brands
that the participants had seen during Session 1, but did not
recognize (M = 0.13, SD = 0.16) compared to brands that had
not been seen during Session 1 (M = 0.06, SD = 0.06) (p < 0.05).

Further analyses of the skin conductance data show that the
difference of skin conductance changes (1) between brands that
were not recognized and (2) brands that had not been shown
was significant for advertisements presented in the TV condition
(Mnotrecognized = 0.14, SD = 0.18; Myotshown = 0.06, SD = 0.06),
t(35) = 2.12, p < 0.04, d = 0.36. However, the difference was
not significant for advertisements presented in the YouTube
condition (Mpotrecognized = 0-11, SD = 0.15; Mposhown = 0.06,
SD = 0.06), t(35) = 1.81, p = 0.08, d = 0.31.

No difference between the two conditions (TV vs. YouTube)
occurred in terms of likeability (Mty = 3.41, SD = 0.41;
MyouTube = 3.39, SD = 0.39), £(35) = 0.42, p = 0.67, d = 0.07,
and purchase intention (Mty = 3.60, SD = 0.38; My,urube = 3.64,
SD = 0.39), £(35) = —0.58, p = 0.57, d = 0.10.

We then analyzed whether there are differences in likability
and purchase intention between (1) those brands that were shown
during Session 1 (either in the TV condition or the YouTube
condition) and (2) brands that were not shown during Session
1. We found that brands that were shown during Session 1 were
judged as being more likeable (M = 3.40, SD = 0.37) compared
to brands that were not shown before (M = 3.15, SD = 0.41),
t(35) = 5.58, p < 0.01, d = 0.64. Furthermore, the purchase
intention was higher for brands that were shown during Session
1 (M =3.62, SD = 0.34) compared to brands that were not shown
before (M = 3.38, SD = 0.38), £(35) =4.93, p < 0.01, d = 0.94.

Supplementary Experiment (Media
Multitasking Setting)

A paired sample t-test showed that participants fixated more
on the TV set (M = 78%, SD = 17%) than on the smartphone
(M =22%, SD =17%), t(35) = 9.41, p < 0.01, d = 3.29.

DISCUSSION

In our experiment, we compared advertisements presented on
TV and YouTube. To our knowledge, this is the first empirical
study directly comparing these two media environments. Our
aim was to compare the prototypical YouTube setting with the
prototypical TV setting and to gain initial insights into the
question of the advertising effectiveness of YouTube compared
to the advertising effectiveness of TV. Participants watched a TV
program as well as a YouTube videos. We were interested in
the influence of advertisements embedded in these two media
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and whether the two environments differ in their advertising
effect. We compared the effect of commercials that are shown
in a prototypical TV condition with commercials that are
shown in a prototypical YouTube condition: The TV condition
consisted of commercials that are shown sequentially within a TV
program on a TV set, the YouTube condition consisted of single
commercials that are shown between separate You-Tube clips
on a smartphone. The effectiveness of the advertisements was
captured using a multi-method approach. Apart from traditional
self-report measures we assessed eye fixations while viewing the
videos, recognition rates of the products that were advertised,
and changes in skin conductance while seeing design logos. We
examined both immediate and longer-term effects.

The analysis of the immediate effect show an increased
number of eye movements off the screen during the
advertisements shown in the YouTube condition when compared
to the TV condition. This is in line with our hypothesis. Thus,
in the TV condition more attention was allocated to the screen
than in the YouTube condition. We suggest that this is on part
due to the screen size. Previous studies have shown a positive
correlation between attention and screen size (Lombard et al.,
1997). In a supplementary experiment, participants were shown
a TV program and a YouTube program at the same time. This
data also shows that the TV attracts much more attention than
the smartphone. These findings suggest that TV advertising has
an advantage over YouTube advertising since more attentional
resources with fewer distractions are directed to TV than to
YouTube contents.

Furthermore, against our expectations participants did not
feel more disturbed by commercials shown in the YouTube
condition. However, in line with our hypothesis, the emotions
of TV advertisements were rated as being more positive than
advertisements on YouTube even though the advertisements
were the same in both conditions. The reason could be that the
blockwise presentation in the TV condition is more pleasant
because it allows to easily switch from the content to some kind
of advertisement mode and then back to the content mode. The
single spot presentations in the YouTube conditions may feel
more intrusive in comparison, which could be accompanied by
a less positive feeling. However, this is speculation since we did
not directly capture this issue.

The long-term effects were assessed 2 days after the
presentation of the advertisement. The findings clearly show that
video advertising has a positive impact: Brands that had been
advertised in commercials previously were rated more positively
than comparable brands which had not been advertised. Ratings
on likability as well as on purchase intention were substantially
higher for previously presented advertisements. This in line with
various studies providing empirical evidence for TV advertising
success (e.g., Lodish et al., 1995; Riskey, 1997; Hu et al., 2007;
Rubinson, 2009). However, it should be noted that against our
expectations, there has been no difference between TV and
YouTube advertising in terms of likeability or purchase intent.
Thus, the more positive emotions for the TV advertisements right
after the reception did persist over time.

We show that the recognition rate was at 70% on average. This
is also an indicator that video advertising has a positive effect

(Venkataraman, 2007). However, against our hypothesis, in our
experiment it made no difference whether the commercials were
shown in the TV or in the YouTube condition. This means that
the higher attention during the reception does not necessarily
lead to better recognition. It may be that not that much attention
is needed in order to remember a certain brand. Another reason
could be that due to the ceiling effect the variance within the
conditions was too low to observe an effect. The consideration of
basic research on learning and memory could also help to explain
this finding. It is possible that the arrangement of spots in the
YouTube condition (single instead of blockwise) is an advantage:
Primacy and recency effects can cause memory to be stronger
for items presented first or last in a sequence compared to items
presented in the middle of a sequence (Murdock, 1962). Thus,
in a block of 11 or 12 spots — as was the case in our experiment
in the TV condition - 9 or 10 spots appear in the middle of a
sequence. Therefore, single spots may have led to better memory
since they do not appear within a sequence, but stand alone
between two YouTube clips. Furthermore, first information is
better remembered when event-boundaries are distinctive and
when the message is delivered in close temporal proximity to the
event-boundaries (e.g., Swallow et al., 2009). In the context of our
experiment, it could have been that single spots were perceived
as sufficiently strong event boundaries so that they yielded better
memory due to considerations similar to the serial position effect:
a spot receives high priority in memory when it is presented
near event-boundary, what is the case with all single spots. It
could be that the advantage resulting from the single presentation
mode has compensated for the weaker attention in the YouTube
condition. How exactly serial position and event-segmentation
interact in the context of advertisement presentations, however,
remains open to future research. Future research will be necessary
to address these topics.

Another interesting result revealed the analysis of the skin
conductance data. One would expect that advertising that
cannot be remembered will not have any effect. However,
according to our results, this does not seem to be the case:
the presentation of brands that were previously advertised, but
were no longer remembered, led to a stronger psychophysical
reaction than brands for which the participants did not see
an advertisement. Looking at this comparison separately for
TV advertising and YouTube advertising, we find this effect is
only for TV advertising. This suggest that TV advertising has
an effect on implicit long-term memory. Thus, advertisements
are unconsciously remembered even though conscious access
is missing. This could in turn have an impact on purchasing
decisions, for example. Future studies will have to investigate as
to whether skin conductance can predict actual behavior.

Our study has some limitations. Although internal validity
is given due to the experimental setting and ecological validity
due to the realistic scenario of reception. Furthermore, our
design compares a prototypical TV setting with a prototypical
YouTube setting. However, the two conditions differ in terms
of screen size (small vs. big), device (TV set vs. smartphone),
as well as mode of advertising presentation (blockwise vs.
single spots). It is therefore not possible to fully determine
which of the possible factors can account for the differences.
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Since there are no empirical studies on this topic yet, it was
our goal to gain initial insights into the advertising effectiveness
of YouTube compared to TV. As a consequence, we can only
make statements about the effect of these prototypical settings.
It would be interesting to add a YouTube desktop condition or
a TV smartphone condition as an extension. This would allow
finding out more about what causes the effect and what the role
of screen size is exactly. However, this goes beyond our research
question and would be an extension of our study that should be
addressed in a further experiment. Future research will could also
help to better understand the relationship between immediate
advertising effects and long-term effects, including the role of the
unconscious psychophysiological processes. A further limitation
concerns the age of the participants. Younger users in particular
prefer YouTube (e.g., Trendera, 2017). Therefore, age could be an
important factor, and an analysis comparing older with younger
participants would be interesting. In our sample, however, all
participants, with one exception, were between 19 and 32 years
old. The external validity is therefore only partially given, and
an analysis including the age is not meaningful with our data. It
would be useful to include older people in future studies and to
investigate the influence of age.

CONCLUSION

Our findings indicate that TV advertising has a stronger
immediate impact on the recipient than YouTube advertising: It
leads to more attention and to more positive emotions. In the

REFERENCES

Aaker, D. A., and Bruzzone, D. E. (1985). Causes of irritation in advertising.
J. Mark. 49, 47-57. doi: 10.1177/002224298504900204

Boucsein, W. (1992). Electrodermal Activity. New York, NY: Plenum Press.

Brasel, S. A., and Gips, J. (2011). Media multitasking behavior: concurrent
television and computer usage. Cyberpsychol. Behav. Soc. Netw. 14, 527-534.
doi: 10.1089/cyber.2010.0350

Bronner, F., and Neijens, P. (2006). Audience experiences of media context and
embedded advertising: a comparison of eight media. Int. J. Mark. Res. 48,
81-100. doi: 10.1177/147078530604800106

Buzzetto-More, N. A. (2014). An examination of undergraduate student’s
perceptions and predilections of the use of YouTube in the teaching and
learning process. Interdisciplin. J. eLearn. Learn. Objects 10, 17-32.

Calder, B. J., and Malthouse, E. C. (2008). “Media engagement and advertising
effectiveness,” in Kellogg on Advertising and Media, ed. B. ]. Calder (New York,
NY: Wiley), 1-36.

Dehghani, M., Niaki, M. K., Ramezani, I, and Sali, R. (2016). Evaluating the
influence of YouTube advertising for attraction of young customers. Comput.
Hum. Behav. 59, 165-172. doi: 10.1016/j.chb.2016.01.037

EGTA (2018). Advances in Hybrid Television Audience Measurement. Available at:
http://www.egta.com/documents/2018_egta_insight_tam_EDITION_3

Grabe, M. E., Lombard, M., Reich, R. D., Bracken, C. C., and Ditton, T. B. (1999).
The role of screen size in viewer experiences of media content. Vis. Commun.
Quart. 6,4-9. doi: 10.1080/15551399909363403

Gross, J. J., and Levenson, R. W. (1995). Emotion elicitation using films. Cogn.
Emot. 9, 87-108. doi: 10.1080/02699939508408966

Guerra, P., Vico, C., Campagnoli, R., Sdnchez, A., Anllo-Vento, L., and Vila, J.
(2012). Affective processing of loved familiar faces: integrating central and
peripheral electrophysiological measures. Int. J. Psychophysiol. 85, 79-87.
doi: 10.1016/j.ijpsycho.2011.06.004

longer term, this effect does not turn out on a conscious level, but
is still effective on an unconscious level. We therefore conclude
that TV advertising is still the better choice for advertisers, at
least as long as the coverage of YouTube does not exceed that
of classic television. The findings of our study have significant
implications for advertising campaigns: Our findings suggest that
in addition to coverage (reach), contact quantity (OTS) and time
use, the mode of presentation (size and type of stimulus) needs to
be considered as a criterion for effectiveness of advertising media.
However, the distinction between conscious and unconscious
effects makes the topic of effect quantification more complex,
thus making it necessary to conduct more research.

DATA AVAILABILITY

The datasets generated for this study are available on request to
the corresponding author.

AUTHOR CONTRIBUTIONS

The original idea was conceived by RK and SE with inputs
regarding implementation and experimental design from RdE
BW, DW, JL, and FM. RdF and AB recruited the sample and
carried out the experiments. The data analysis was carried out by
PK and TR with inputs from BW, JL, RdF, and DW. DW wrote
the manuscript with support from JL, FM, BW, and SF.

Higgins, E., Leinenger, M., and Rayner, K. (2014). Eye movements when
viewing advertisements. Front. Psychol. 5:210. doi: 10.3389/fpsyg.2014.
00210

Hou, J., Nam, Y., Peng, W., and Lee, K. M. (2012). Effects of screen size, viewing
angle, and players’ immersion tendencies on game experience. Comput. Hum.
Behav. 28, 617-623. doi: 10.1016/j.chb.2011.11.007

Hu, Y., Lodish, L. M., and Krieger, A. M. (2007). An analysis of real world TV
advertising tests: a 15-year update. J. Adv. Res. 47, 341-353. doi: 10.2501/
50021849907070353

Kafka, P., and Molla, R. (2017). 2017 was the Year Digital ad Spending Finally Beat
TV. Available at: https://www.recode.net/2017/12/4/16733460/2017- digital-
ad-spend-advertising-beat- tv

klein Selle, N., Ben-Shakhar, G., Kindt, M., and Verschuere, B. (2018). Preliminary
evidence for physiological markers of implicit memory. Biol. Psychol. 135,
220-235. doi: 10.1016/j.biopsycho.2018.02.012

Kopf, R. (2017). Medien Konsumstudie: Der Mediacompass [Media Consumer
Study: the Mediacompass]. Available at: https://admeira.ch/uploads/public/
news_studien/mediacompass/Basispraesentation.pdf.

Leven, W. (2013). Blickverhalten von Konsumenten: Grundlagen, Messung und
Anwendung in der Werbeforschung [Eye Movements of Consumers: Basics,
Measurement and Application in Advertising Research]. Berlin: Springer-Verlag.

Lodish, L. M., Abraham, M., Kalmenson, S., Livelsberger, J., Lubetkin, B.,
Richardson, B., et al. (1995). How TV advertising works: a meta-analysis of 389
real world split cable TV advertising experiments. J. Mark. Res. 32, 125-139.
doi: 10.1177/002224379503200201

Loertscher, M. L., Weibel, D., Spiegel, S., Flueckiger, B., Mennel, P., Mast, F. W.,
etal. (2016). As film goes byte: the change from analog to digital film perception.
Psychol. Aesth. Creat. Arts 10, 458-471. doi: 10.1037/aca0000082

Lombard, M., Ditton, T. B., Grabe, M. E., and Reich, R. D. (1997). The role of
screen size in viewer responses to television fare. Commun. Rep. 10, 95-106.
doi: 10.1080/08934219709367663

Frontiers in Psychology | www.frontiersin.org

March 2019 | Volume 10 | Article 626


https://doi.org/10.1177/002224298504900204
https://doi.org/10.1089/cyber.2010.0350
https://doi.org/10.1177/147078530604800106
https://doi.org/10.1016/j.chb.2016.01.037
http://www.egta.com/documents/2018_egta_insight_tam_EDITION_3
https://doi.org/10.1080/15551399909363403
https://doi.org/10.1080/02699939508408966
https://doi.org/10.1016/j.ijpsycho.2011.06.004
https://doi.org/10.3389/fpsyg.2014.00210
https://doi.org/10.3389/fpsyg.2014.00210
https://doi.org/10.1016/j.chb.2011.11.007
https://doi.org/10.2501/S0021849907070353
https://doi.org/10.2501/S0021849907070353
https://www.recode.net/2017/12/4/16733460/2017-digital-ad-spend-advertising-beat-tv
https://www.recode.net/2017/12/4/16733460/2017-digital-ad-spend-advertising-beat-tv
https://doi.org/10.1016/j.biopsycho.2018.02.012
https://admeira.ch/uploads/public/news_studien/mediacompass/Basispraesentation.pdf
https://admeira.ch/uploads/public/news_studien/mediacompass/Basispraesentation.pdf
https://doi.org/10.1177/002224379503200201
https://doi.org/10.1037/aca0000082
https://doi.org/10.1080/08934219709367663
https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Weibel et al.

TV vs. YouTube

MacMillan, N., and Creelman, C. (2004). Detection Theory: A User’s Guide. London:
Tylor & Francis. doi: 10.4324/9781410611147

(2008). “Esléganes y cortesia:
gestion interpersonal de la imagen social entre la publicidad televisiva
emocionalsensorial y la racional,” in Cortesia y Conversacion: de lo Escrito a
lo Oral. 1II Coloquio Internacional del Programa EDICE, eds B. Antonio, H.
Antonio, A. Marta, J. Contreras, and H. F. Nieves (Valéncia: Universitat de
Valéncia), 556-585.

Martinez-Camino, G., and Pérez-Saiz, M. (2012). A pragmatics theory on television
advertising. J. Pragmat. 44, 453-473. doi: 10.1016/j.pragma.2011.12.011

Micu, A. C., and Plummer, J. T. (2010). Measurable emotions: how television ads
really work. J. Adv. Res. 50, 137-153. doi: 10.2501/50021849910091300

Murdock, B. B. Jr. (1962). The serial position effect of free recall. J. Exp. Psychol. 64,
482-488. doi: 10.1037/h0045106

O’Barr, W. M. (2010). The rise and fall of the tv commercial. Adv. Soc. Rev. 11.
doi: 10.1353/asr.0.0046

Peters, S., and Leshner, G. (2013). Get in the game: the effects of game-product
congruity and product placement proximity on game players’ processing of
brands embedded in advergames. J. Adv. 42, 113-130. doi: 10.1080/00913367.
2013.774584

Poels, K., and Dewitte, S. (2006). How to capture the heart? Reviewing 20 years
of emotion measurement in advertising. J. Adv. Res. 46, 18-37. doi: 10.2501/
50021849906060041

Potter, R. F., and Bolls, P. (2012). Psychophysiological Measurement and Meaning:
Cognitive and Emotional Processing of Media. New York, NY: Routledge.
doi: 10.4324/9780203181027

Reeves, B., Lang, A., Kim, E. Y., and Tatar, D. (1999). The effects of screen
size and message content on attention and arousal. Media Psychol. 1, 49-67.
doi: 10.1207/s1532785xmep0101_4

Riskey, D. R. (1997). How tv advertising works: an industry response. J. Mark. Res.
34,292-293.

Rubinson, J. (2009). Empirical evidence of tv advertising effectiveness. J. Advert.
Res. 49, 220-226. doi: 10.2501/S0021849909090321

Ruffalo Noel Levitz (2012). The Mobile Browsing Behaviors and Expectations
of College-Bound High School Students. An E-Expectations Trend Report.
Available at:  https://www.ruffalonl.com/papers-research-higher-education-
fundraising/2012/request-expectaions-mobile-study

Schaefer, A., Nils, F., Sanchez, X., and Philippot, P. (2010). Assessing
the effectiveness of a large database of emotion-eliciting films: a new
tool for emotion researchers. Cogn. Emot. 24, 1153-1172. doi: 10.1080/
02699930903274322

Shin, W., and Lin, T. T. C. (2016). Who avoids location-based advertising and
why? investigating the relationship between user perceptions and advertising
avoidance. Comput. Hum. Behav. 63, 444-452. doi: 10.1016/j.chb.2016.05.036

Smit, E. G., Van Meurs, L., and Neijens, P. C. (2006). Effects of advertising
likeability: a 10 year perspective. J. Advert. Res. 46, 73-83. doi: 10.2501/
50021849906060089

Snelson, C. (2011). YouTube across the disciplines: a review of the literature.
MERLOT ]. Online Learn. Teaching 7, 159-169.

Sutherland, M., and Sylvester, A. K. (2000). Advertising and the Mind of Consumer.
What Works What Doesn’t and Why. London: Sage.

Martinez-Camino, G. diferencias en la

Swallow, K. M., Zacks, ]J. M., and Abrams, R. A. (2009). Event boundaries in
perception affect memory encoding and updating. J. Exp. Psychol. 138, 236-257.
doi: 10.1037/a0015631

Teixeira, T. S., Wedel, M., and Pieters, R. (2010). Moment-to-moment optimal
branding in tv commercials: preventing avoidance by pulsing. Mark. Sci. 29,
783-804. doi: 10.1287/mksc.1100.0567

Trendera. (2017). Gen Z: Leaders of the Mobile Social Movement. Availabele at:
https://awesomenesstv.com/genz/.

trends.e-strategyblog.com (2018). Digital Video Ad Spending Share. Availabele
at:  http://trends.e-strategyblog.com/2018/01/25/digital-video-ad- spending-
share/29042

Venkataraman, A. (2007). The Sonic Boom: Effect of Logo Presentation Style
in Television Commercials on Memory for the Advertised Brand. Doctoral
dissertation, University of Missouri, Columbia.

Venkatraman, V., Dimoka, A., Pavlou, P. A., Vo, K., Hampton, W., Bollinger, B.,
et al. (2015). Predicting advertising success beyond traditional measures: new
insights from neurophysiological methods and market response modeling.
J. Mark. Res. 52, 436-452. doi: 10.1509/jmr.13.0593

Venkatraman, V., Payne, J. W., Bettman, J. R, Luce, M. F., and Huettel, S. A.
(2009). Separate neural mechanisms underlie choices and strategic preferences
in risky decision making. Neuron 62, 593-602. doi: 10.1016/j.neuron.2009
.04.007

Wang, Y. J., and Minor, M. S. (2008). Validity, reliability, and applicability of
psychophysiological techniques in marketing research. Psychol. Mark. 25, 197—
232. doi: 10.1002/mar.20206

Weibel, D., Wissmath, B., and Mast, F. W. (2011a). The role of cognitive
appraisal in media-induced presence and emotions. Cogn. Emot. 25,1291-1298.
doi: 10.1080/02699931.2010.543016

Weibel, D., Wissmath, B., and Stricker, D. (2011b). The influence of neuroticism
on spatial presence and enjoyment in films. Pers. Individ. Dif. 51, 866-869.
doi: 10.1089/cyber.2010.0287

World Medical Association (1991). Declaration of Helsinki. Law Med. Health Care
19, 264-265. doi: 10.1111/j.1748-720X.1991.tb01824.x

Conflict of Interest Statement: Two of the authors (RK and SF) work for a
marketing company (Admeira) that is issues advertisements in print, radio, TV
and online domains such as YouTube, or web-presences of traditional media. Four
of the authors (DW, RdE, PK, and BW) are employed by the company w hoch 2, a
research office.

The remaining authors declare that the research was conducted in the absence of
any commercial or financial relationships that could be construed as a potential
conflict of interest.

Copyright © 2019 Weibel, di Francesco, Kopf, Fahrni, Brunner, Kronenberg,
Lobmaier, Reber, Mast and Wissmath. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org

March 2019 | Volume 10 | Article 626


https://doi.org/10.4324/9781410611147
https://doi.org/10.1016/j.pragma.2011.12.011
https://doi.org/10.2501/S0021849910091300
https://doi.org/10.1037/h0045106
https://doi.org/10.1353/asr.0.0046
https://doi.org/10.1080/00913367.2013.774584
https://doi.org/10.1080/00913367.2013.774584
https://doi.org/10.2501/S0021849906060041
https://doi.org/10.2501/S0021849906060041
https://doi.org/10.4324/9780203181027
https://doi.org/10.1207/s1532785xmep0101_4
https://doi.org/10.2501/S0021849909090321
https://www.ruffalonl.com/papers-research-higher-education-fundraising/2012/request-expectaions-mobile-study
https://www.ruffalonl.com/papers-research-higher-education-fundraising/2012/request-expectaions-mobile-study
https://doi.org/10.1080/02699930903274322
https://doi.org/10.1080/02699930903274322
https://doi.org/10.1016/j.chb.2016.05.036
https://doi.org/10.2501/S0021849906060089
https://doi.org/10.2501/S0021849906060089
https://doi.org/10.1037/a0015631
https://doi.org/10.1287/mksc.1100.0567
https://awesomenesstv.com/genz/
http://trends.e-strategyblog.com/2018/01/25/digital-video-ad-spending-share/29042
http://trends.e-strategyblog.com/2018/01/25/digital-video-ad-spending-share/29042
https://doi.org/10.1509/jmr.13.0593
https://doi.org/10.1016/j.neuron.2009.04.007
https://doi.org/10.1016/j.neuron.2009.04.007
https://doi.org/10.1002/mar.20206
https://doi.org/10.1080/02699931.2010.543016
https://doi.org/10.1089/cyber.2010.0287
https://doi.org/10.1111/j.1748-720X.1991.tb01824.x
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

	TV vs. YouTube: TV Advertisements Capture More Visual Attention, Create More Positive Emotions and Have a Stronger Impact on Implicit Long-Term Memory
	Introduction
	Materials And METHODS
	Participants
	Design
	Main Experiment
	Supplementary Experiment (Media Multitasking Setting)

	Stimulus Material
	Main Experiment
	Supplementary Experiment (Media Multitasking Setting)

	Procedure
	Measures
	Eye Movements (Session 1)
	Positive Emotions (Session 1)
	Subjective Disturbance by Advertisements (Session 1)
	Recognition (Session 2)
	Skin Conductance Change (Session 2)
	Brand Likability (Session 2)
	Purchase Intention (Session 2)


	Results
	Main Experiment: Session 1
	Main Experiment: Session 2
	Supplementary Experiment (Media Multitasking Setting)

	Discussion
	Conclusion
	Data Availability
	Author Contributions
	References


