Ann Appl Sport Sci 9(1): e815, 2021.
http://www.aassjournal.com; e-ISSN: 2322-4479.

QlO.Z9252/aassjournal.815

ORIGINAL ARTICLE @

CrossMark

The Effect of Sport Events Environments on Audience Attention
to Advertising Using Brain Activity

1Zahra Aminiroshan, *Seyed Morteza Azimzadeh®, *Mahdi Talebpour, 2Majid Ghoshuni

!Department of Sport Management, Faculty of Sport Science, Ferdowsi University of Mashhad, Mashhad,
Iran.’Department of Biomedical Engineering, Mashhad Branch, Islamic Azad University, Mashhad, Iran.

Submitted 28 October 2019; Accepted in final form 21 December 2019.

ABSTRACT

Background. Attention is considered as a resource for storing and processing memory activities. Without attention,
no perceptual processing takes place in the brain as the information (whether visual or auditory) cannot enter the brain.
Obijectives. The purpose of this study was to investigate and compare the attention of individuals to sports and non-
sports advertising using brain activities. Methods. It was a quasi-experimental study investigating two advertisements
(sports and non-sports) of Apple Company on 30 volunteers (15 men and 15 women). The Neuroguide software was
used to convert electroencephalographic data to quantitative data. Repeated measures ANOVA was used for testing
hypotheses in SPSS software. Results. The results showed that there was a significant difference between watching
sports and non-sports advertising on people’s attention; in other words, sports advertising was able to reduce alpha in
the frontal and pre-frontal brain while this decrease did not occur when viewing non-sports advertising. There was no
significant difference in attention between men and women. Conclusion. Sport has the potential to attract people's
attention, which is one of the main goals of companies and industry owners and can attract more attention in people to
the advertised product, resulting in better brand retention and recall, and thus increasing promotional product or brand
purchases.
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INTRODUCTION

The content of the human mind is not under
the full control of surrounding environmental
stimuli at any moment, but it selects parts of the
perceptual information available from the
environment to process it more precisely and does
not allow other information to enter the
processing system; this active process of
perceptual selection is called attention. Attention
is one of the most important basic functions in the
human brain whose components are the basis of
other cognitive processes (1).

In today's world, many changes are happening
with the expansion of competition in various
fields, especially in markets. Marketing is
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essential for any kind of conscious move in
today's market. A market that no longer
recognizes specific boundaries or customers (2).
For this reason, it is very important to use
advertising as the most important marketing
channel because it can stimulate customers (3).
Advertising can drive customers to a new brand
and increase market share, sales, and profits of the
company as long as they can attract customer
attention (4) as attracting customer attention is
one of the biggest problems facing business
owners and companies today (5).

In many models, attention has been cited as the
first or one of the main factors influencing
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advertising (6); the famous AIDA model introduced
by Strong in 1925 may also be mentioned. The
model is a behavioral model that includes four
dimensions: attention, interest, desire, and action (7).

Applying this model to the advertising and
sale processes is such that when a consumer sees
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the advertised product first, his or her attention
is attracted to it, and, then, becomes interested in
it, tend to buy goods and the advertised product
(8). Wijaya BS later completed this model in
2012 (Figure 1) and introduced the upgraded
model (9).
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Figure 1. Upgraded AIDA model (Wijaya 2015)

According to researchers, customers who paid
more attention to ads were also more likely to buy
them, and brands whose ads didn't get people's
attention were also less likely to sell (10-12).
Attention to advertising leads to more brand
appeal and more endurance in the minds of
individuals (13-15), an issue that is the center of
marketing goals and strategies of all companies.
On the other hand, there is a direct relationship
between visual attention and memory (13), and it
is important to note that there is always a time gap
between displaying advertising and buying a
product, and when advertising is effective, it can
attract people's attention. The promoted brand
name stays in people's minds most and people
remember it more easily when shopping (14, 16).

Worldwide, high costs are spent on advertising
each year; global advertising spending for 2018
was $ 581 billion, according to statistics from
Statista, which was expected to grow four percent
for 2019 compared to last year. (17). Statistics
showed that in today's world, 80% of all new
products introduced in the first three years fail
(18); such  companies ignore  market
developments and changing consumption
patterns of customers, and instead of focusing on
advanced marketing, they focus on sales (19).
They try to find their audience only by
speculation, which in today's highly competitive
world does not seem to be a place for such
speculation.

The researchers, therefore, sought to measure
the success of advertising using neuromarketing

techniques. Neuroscience abandons common
practices and can start reading the mind of the
customer directly, without the need for cognitive
and conscious customer engagement (20).
Customers' patterns of brain waves are closely
related to their cognition and behavior (21), and
there is, therefore, a marked increase in the use of
brain-related techniques to analyze brain responses
to commercial advertising or to examine the
orientation of people's shopping trends (18, 22-25).
Therefore, researchers are trying to investigate the
symptoms of brain activity associated with
increased attention, memory, and emotion
involved while watching commercial advertising
(26). By studying the research literature, we find
that the power of alpha in the frontal and pre-
frontal part of the brain is correlated with the
amount of attention the subject observes so that the
increase of alpha band power in the frontal and pre-
frontal part decreases the attention and vice versa.
The frontal and pre-frontal segments are associated
with increased attention (27). In this regard, the
results of the studies of Van Diepen et al. (2019),
Moon et al. (2018), Berger and Davelaar (2018),
Capotosto et al. (2009) can be mentioned; so that
the results of all these studies confirmed this
relationship and showed that the alpha power
changes in the frontal and pre-frontal areas were
directly correlated with changes in attention to the
subject (27-30). Various studies also showed that
individuals' attention to different colors depends on
the alpha band power changes (31). In the field of
advertising evaluation, many studies have
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confirmed this relationship and all have confirmed
the association between decreased alpha-band
activity in the frontal and pre-frontal brain with
increased attention to advertising (32-34).

Simon et al. (2003), in a study that focused on
people’s attention to advertising and alpha
bandwidth through EEG, reported that increased
attention to observed advertising was significantly
correlated with decreased alpha power (35).
Vecciato et al. (2010), in a study on the amount of
attention paid to brand advertising in both consumer
and non-consumer groups, confirmed that
decreasing alpha power in the frontal brain would
lead to increased attention to advertising (34).

As mentioned, the issue of attention to
advertising by audiences and consumers is a very
important and influential factor, and on the other
hand, people's attitudes towards public
advertising have become more negative due to the
repetition of advertising methods. As a result,
finding the right advertising platform that can
change people's attitudes toward advertising
(positive) is highly felt (36); one of the areas that
can be used to improve advertising attention is to
use the sports environment. Sport has become the
most important place to introduce and advertise
products because of the great potential and
positive economic benefits for many companies
(37). Much research has been done in this regard,
and many researchers have concluded that
people's attitudes toward advertising through
sport are positive (38, 39). In this regard,
Kordlou's (2011) research can be mentioned,
which stated that, unlike public advertising,
respondents generally have a positive attitude to
sports advertising and believe that sport's unique
characteristics as an advertising medium affect
the positive attitudes to advertising (36).

Bjelica (2014) also found that consumers'
attitudes to advertising through sport were much
more positive than normal (40). In a similar work,
Muratovic (2014) assessed people's perceptions
of sports and non-sports advertising and stated
that sports-based advertising made people feel
better and people viewed advertising better and
more positively (41). Another research that can be
mentioned in this regard is Masonovic research
(2018). In a study examining the effect of sports
advertising and its association with viewing
sporting events, he concluded that not only sports
advertising would be highly effective but also the
impact of sports advertising on the group of
people who watch sports events is higher (42). In

general, sporting events provide tremendous
opportunities for companies to introduce their
brands and products through advertising (43) and
because attention is one of the most important
factors in the success of a company or brand, we
are looking at whether sport alone can influence
people's attention, and, more importantly, does
sports advertising have more power to attract
people's attention than non-sports advertising and
has the potential to bring the benefits of the brand
(retention and increased shopping) to the
company? In this regard, there is a gap in the
literature where sport and non-sport advertising
were compared.

On the one hand, the private sector can be further
encouraged to invest in different sectors of the sport,
and on the other hand, with the increase in
investment in sports, the reliance of sports
federations and institutions on government
resources can be changed so that they can achieve
growth and excellence in sport, cause income
generation and employment. This cannot be
accomplished unless by studying and analyzing the
complexity of the country's sports market with the
help of researchers, experts, and experienced
executives in the industry so they can develop the
unique characteristics of the sport, including the
sheer volume of cash flow, the tremendous potential
for attracting employees and attracting funds.

MATERIALS AND METHODS

It was an applied quasi-experimental study
and the data were collected in a laboratory.

Participants. The population of this study
included students of the Ferdowsi University of
Mashhad. The sample of the study was randomly
selected from among the community members
and consisted of 30 students of Ferdowsi
University who participated in the research using
an informed consent form. After clearing the
recorded signals, the number of samples was 24
(13 males and 11 females) because the recorded
signals of some individuals were noisy and could
not be used. Subjects were between 20 and 35
years of age (SD = 3.77,x = 24.81). all right-
handed, without any history of illness, drug and
alcohol use, in healthy physical status, which was
assessed using the General Health Questionnaire.

Instrument. Mitsar 21-channel
electroencephalography device (202) was used to
record the brain signal. The channels used in this
study include the pair of electrodes F7, F8, F3, F4,
Fpl, Fp2, and FZ which are in the frontal and pre-
frontal sections. The electrodes used in the device



are AgCI electrodes inserted into the cap by the
International  10-20 system. The reference
electrodes were attached to the participants' ears,
and the hardware filters arranged in the device were
a 0.1 Hz cut-off filter and a 70 Hz cut-off filter.

Protocol Implementation. After selecting
samples to record the signal, each person first looked
at a 20-inch black screen (baseling) for one minute,
followed by two one-minute ads on Apple brand
products. The way the clips were shown to people
was completely randomized to eliminate the effect of
sequencing. Of these two advertisements, one
introduced non-sports and the other sports ads. To
better measure the effect of sport on people's
attention, both ads were similar in terms of time,
advertised product, and advertising display factors
(such as image display quality, sound quality,
resolution, etc.). The whole procedure was performed
for all individuals only once, because, in the case of
repetition, the clips were repeated for individuals and
the attention factor could not be measured. The total
protocol duration for each individual was
approximately 3 minutes. It should be noted that all
the above-mentioned steps have been carried out
under the supervision of the Ethics Committee of
Mashhad University of Medical Sciences.

Statistical Analysis. The data were initially
analyzed using Neuroguide and SPSS 21 software

Audience Attention to Advertising Using Brain Activity

and repeated measure ANOVA was used to test
the research hypothesis.

RESULT

Initially, alpha power variations were calculated
at the frontal and pre-frontal electrodes to account
for changes in brain signals while viewing ads. In
the next step, reduction or increase in these signals
was observed, because, as discussed in the previous
section, alpha power loss was considered in
increased attention. For this purpose, the average
alpha band power was calculated before viewing the
ad, during viewing the sport ad, and during viewing
the non-sport ad (Table 1).

As can be seen in all channels, the alpha band
power at rest (before viewing the ad) was higher
than the other two modes, and in both (sport and
non-sport) states, the alpha power decreased
while watching the ad due to people's attention.
However, the key issue is whether this decline
was significant and whether sports advertising has
attracted more attention? To use parametric or
non-parametric statistics, the assumptions must
first be examined. The first and most important
statistical assumption was to determine the
normality of the data distribution. For this
purpose, the Kolmogorov-Smirnov test was used
and all channels were normal in all three states.

Table 1. Average alpha power in different channels and modes

Before watching the advertising  During watch sport advertising  During watch non-sport advertising

channels

FP1 5.57

FP2 5.84
F3 6.51
F4 7.22
F7 459
F8 4.96
Fz 7.6

5.17 585
5.39 5.55
5.40 5.56
5.97 6.17
3.92 5186
4.43 5.55
6.35 6.47

Consequently, parametric statistical tests were
used to investigate the assumptions, and repeated
analysis of variance was used to test the research
hypotheses and to investigate the difference of
mean alpha band power before and during
watching sports and non-sports advertising. Since
the level of significance of the Muchley’s test was
less than 0.05 (p=0.000), the Sphericity Assumed
test or the Greenhouse-Geisser test were used to
test whether the hypothesis was significant or not.
The results showed that the difference between
Alpha Band power before and during watching
sports and non-sport advertising was significant
on most channels (Table 2).

What was of particular importance for the
present study was to find out whether there
was a difference between either sport or non-
sport advertising with the time before
advertising. For this reason, the Bonferroni
post hoc test was used to determine the
difference between the means, and it was
observed that there was a significant
difference between the baseline mode and the
sports advertisement in most of the channels,
whereas there was no significant difference
between the baseline mode and the non-sport
advertisement in any channels (Table 3).
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Table 2. Test of Between Subject Effects (Greenhouse-Geisser)
Type III Sum of df

Squares Mean Square F p
Channels
FP1 1.589 1.191 1.893 0.545 0.497
FP2 2.129 1.178 2.509 0.596 0.473
F3 13.051 1.316 17.172 4,921 0.025
F4 18.460 1.164 21.491 4518 0.038
F7 15.423 1.596 24.611 8.460 0.002
F8 9.218 1.650 15.211 3.727 0.041
Fz 17.970 1.296 23.295 4.298 0.038
Table 3. Post Hoc test of different channels
Factors Mean Std. p Lower Band (95% Upper Band (95%
Difference Error Cl) Cl)
F3 channel before watch ad
F3 channel during watch sport ad 1.107 0.432 0.017 0.214 2
F3 channel during watch non- 0.946 0.457 0.051 0.002 1.891
sport ad
F4 channel before watch ad
F4 channel during watch sport ad 1.254 0.519 0.025 0.171 2.319
F4 channel during watch non- 1.047 0.542 0.066 -0.075 2.169
sport ad
F7 channel before watch ad
F7 channel during watch sport ad 0.668 0.302 0.037 0.430 1.293
F7 channel during watch non- -0.763 0.427 0.087 -1.646 0.120
sport ad
F8 channel before watch ad
F8 channel during watch sport ad .535 .389 .049 .390 1.184
F8 channel during watch non- -.590 495 .246 -1.615 434
sport ad
FZ channel before watch ad
FZ channel during watch sport 1.263 0.544 0.029 0.139 2.388
ad
FZ channel during watch non- 1.141 0.567 0.056 -0.033 2.314
sport ad
Another hypothesis of the present study was difference between males and females, but,
that observing the ads of a non-sporting product according to the results, this difference in the
through sport compared to non-sporting alpha band was not significant between males and
advertising of the same product had a significant females (Table 4).
Table 4. - Test of Between Subject Effects in Channels by Gender (Greenhouse-Geisser)
IO L0 df Mean Square F p
Squares
Channels
FP1 5.029 1.309 3.844 0.925 0.370
FP2 9.934 1.728 5.749 2.603 0.094
F3 6.063 1.658 3.656 2.193 0.134
F4 6.515 1.168 5.578 1.393 0.254
F7 1.790 1.322 1.354 0.502 0.535
F8 11.965 1.204 8.264 2.349 0.050
FZ 10.947 1.231 7.519 2.254 0.051
DISCUSSION have cited this relationship, and all have confirmed
The relationship between the decrease in alpha the association between decreased alpha-band
band strength in the frontal and pre-frontal areas activity in the frontal and pre-frontal brain with
and the increase in visual attention has been increased attention to advertising (32-34, 44). In
established in many basic studies (27-31, 35). In this regard, we examined the issue of whether sport

the field of advertising evaluation, many studies and watching of sports scenes can produce this



alpha in comparison to non-sport ones. The results
of the present study showed that the alpha band
power was significantly different between the pre-
observation (resting) state and the sport mode in
most of the channels, which means that the sports
advertisement creates more attention for people
watching sports ads by lowering alpha in the
frontal and pre-frontal brain areas. However, there
was no difference in any of the channels between
pre-observation (resting) and non-sport mode. In
contrast, non-sport advertisements produced
higher alpha power in the frontal and pre-frontal
segments of the brain, indicating that the nature of
non-sport scenes creates less attention for people.
The results of the present study are consistent with
those of Zoric et al. (2018), Popovic et al. (2015),
Bjelica et al. (2014), Muratovic (2014), Bennett
(2006), Kordlou (2011), Behnam (2014) and
Sajjadi (2007); so that all the results confirmed the
conclusion that sport creates a positive tendency
for the product and attracts attention in the
individual (36, 40, 41, 45-49). According to the
results of this study, sport can attract people's
attention to the advertised product and thus can
create benefit. The importance of this issue is
further enhanced because the link between paying
more attention to a subject or product and
remembering it in marketing, designing, and
producing products has been scientifically
proven, and scientists show that lowering the
alpha frontal due to causing greater attention in
individuals makes the person love the advertised
product and eventually buy it (10-12).

In this study, we also measured people's
attention between sports and non-sports advertising
between the two groups of men and women. The
results showed that there was no significant
difference between men and women when viewing
ads (sports and non-sports) and the baseline mode
because none of the ads were biased or gender-
specific. However, research on gender content or
bias for women or men has shown a significant
difference between men and women, including
Cartocci et al. (2016). He used machine advertising
in his research and observed a significant difference
between men and women (50).

The results of this study are in line with those
of Yilmaz et al. (2014) (51). In this study, they
examined the gender differences and spectral
power of brain waves between participants and
aimed at comparing the spectral power of brain
waves between two groups of male or female

_ Audience Attention to Advertising Using Brain Activity

participants. They concluded that the spectral
power analysis was similar between male and
female participants who liked the product.
Wonderlich-Tierney (2013), in a study on food-
related advertising and food intake, also found no
significant difference between men's and men's
brain activities in different modes (52).

CONCLUSION

Based on the findings of the present study, it can
be argued that using sports content advertising will
be very useful for the success of the company and
the benefit of advertising because it can influence
people’s brain activities and increase the attention
and ultimately the purchase of the advertised
product. Therefore, all marketers and business
owners use sports scenes and content to promote
their products (non-sports and sports products) to
attract the attention of consumers and thereby
increase the likelihood of their products being
purchased. Most importantly, this increase in
attention is not specific to a particular group and is
not gender-specific. One of the limitations of the
present study was the absence of a device with more
electrodes. The instrument used in this study was a
21-channel probe and we were unable to record the
signal in some parts of the frontal and pre-frontal
areas. It was also better to use an eye detector device
to monitor eye movements.

APPLICABLE REMARKS

e Considering the expansion and specialization
of studies in the field of sports marketing, a
study can also examine and compare the
impact of sport on the attention of different
groups of society such as athletes, non-
athletes, fans, non-fans.

e The other research can investigate the impact
of age on attention to sports and non-sports
advertising.

¢ Another study can investigate and compare the
amount of attention paid to national sports
advertising with international samples.

e Attention taking to sport ads should be
compared using other neuromarketing tools
such as ocular trackers, FMRIs, and so on.

e The impact of sports scenes and advertising on
other factors influencing advertising success,
such as being pleasant, retention in mind, re-
branding, etc. should be carefully examined
considering different bands' changes and
comparing them to non-sports advertising.
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