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Abstract: Researchers need to seek the opinions of individuals about what they think related
to neuromarketing and its applications. This study is intended to reveal the conceptual
perception of neuromarketing. In this context, a comparative analysis was designed for
university students studying in social sciences and health sciences due to the interdisciplinary
nature of neuromarketing. Thus, it was investigated in which areas the conceptual perception
of neuromarketing was higher and how it was perceived at the same time. Survey method was
used to collect data. The relevant literature was scanned to determine the questions in the
survey, and previous studies in this field were taken into account. Accordingly, the survey
consists of two parts. In the first part, there are 6 questions to determine the demographic
characteristics of the participants. In the second part, 14 questions were included to determine
the conceptual perception of neuromarketing. The questions to the participants were evaluated
with a 5-point Likert scale (from 1 = disagree strongly to 5 = agree strongly). It was concluded
that there were 499 valid surveys (n = 499). As a result, it was seen that participants in social
sciences and health sciences differed significantly in the conceptual perception of
neuromarketing (p = 0.000). It was found that the perception level of social sciences is higher
than health sciences.

Keywords: consumer neuroscience; neuromarketing; neuromarketing perception;
neuroscience

1. Introduction

Interdisciplinarity refers to the general phenomenon of combining or integrating
disciplinary perspectives. Klein (2010) defines the concept of interdisciplinary as a
way of solving problems and answering questions that cannot be satisfactorily
addressed using a single method or approach. Rhoten et al. (2008) regards
interdisciplinarity as both a process and a practice which form arrangements for a
variety of purposes and a sense of community, and ultimately integrates ideas with
others. The definitions show that the concept of interdisciplinary is an effective
approach that is process-oriented, and that it emphasizes integration and solves
problems (Barry et al., 2008; Bergmann et al., 2005; Epton et al., 1983; Pohl and
Hirsch, 2007).

Neuromarketing can also be seen as an output of this approach because
understanding how the subconscious affects people’s decision-making process has led
to the development of new approaches recently. In other words, it is not right to
evaluate consumers rationally only when talking about subconscious, emotional
intelligence, persuasion, irrational decisions and many other new concepts (Du Plessis,
2011; Hazeldine, 2013). In this sense, the inclusion of neuroscience went far beyond
a need (Mukherji and Mukherji, 1998).

Thus, disciplines such as neuroscience, psychology, anthropology and
ethnographic studies have also found a place for themselves and contributed to
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neuromarketing reaching an interdisciplinary format (Hubert and Kenning, 2008).
Therefore, neuromarketing can be characterized as an interdisciplinary field that
brings together neuroscience, psychology and marketing, and it focuses on measuring
the cognitive and emotional responses of consumers (Karmarkar, 2011).

Regarding the perception of neuromarketing, in a quote from Bronowski (1978),
it is mentioned that perceptions of the accessible world have changed in character.
Three important main ideas emerge here, and one of them is the role of perception.
Bronowski emphasizes the eye-brain relationship in perception. He clarifies the
purpose of neuromarketing as linking frameworks of interpretation to better
understand consumer behavior. Because consumer behavior is not a subject that can
be easily understood. At the same time, perception is among the psychological factors
that affect consumer behavior (Ismajli et al., 2022; Penz and Hogg, 2011). Murphy et
al. (2008) identified a small gap between perception and conscious awareness. They
see tracking purchasing decisions as manipulating the consumer unwittingly. This
perspective approaches neuromarketing as unethical. Butler (2008) argued that the
power of use of neuromarketing is higher than the knowledge of perception. While the
paradigm changes with traditional marketing research techniques, Ulman et al. (2015)
stated that neuromarketing gives the protection of consumer respect even more
prominent. Perhaps, Palmer and Hedburg (2013) made the most obvious statement
about the perception of neuromarketing. According to them, the biggest concern with
the concept of neuromarketing is that it allows advertisers to manipulate consumer
behavior. In their research, Egrie and Bietsch (2014) reiterate the consumer’s concern
about information privacy and consent-based marketing. However, the concept of
neuromarketing is not only approached negatively. Murphy et al. (2008) also stated
that neuromarketing techniques are not new, these advertising methods already exist.
On the other hand, Egrie and Bietsch (2014), in their study, stated that most of the
participants were not familiar with the concept of neuromarketing, but the number of
those who found the concept of neuromarketing interesting and wanted to hear more
about the concept of neuromarketing was high. However, there are many studies that
positively approach the concept and applications of neuromarketing (Kenning et al.,
2007; Luna-Nevarez, 2021; Mostafa, 2014; Zurawicki, 2010).

Many studies have been conducted on neuromarketing perception. This study was
performed to reveal the perception of the concept of neuromarketing comparatively.
With the expectation that the level of knowledge about neuromarketing would be high,
the research was applied to university students. Because there is a serious industry for
university education all over the world (Hirsh-Pasek et al., 2009).

Neuromarketing of educational products, especially universities, is increasing
day by day. Thus, there is no doubt about the contribution of neuroscience to
educational design (Goswami, 2006). Some studies, on the other hand, approach the
educational applications of neuromarketing with concern (Beck, 2010; Lindell and
Kidd, 2011). On the other hand, there is a striking gap that needs to be developed
between education and neuromarketing, and the contribution of this study is to fill this
gap. While studies have confirmed that neuroscience content makes scientific
reasoning more satisfying, it has not examined whether neuroscientific content
influences people’s perceptions of educational products (Lindell and Kidd, 2011).
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The study was not applied to potential consumers but to university students, as
they were thought to be more knowledgeable about a new field such as neuromarketing.
Because researches show that ordinary people are ill-equipped to evaluate scientific
explanation (Goswami, 2006; Weisberg et al., 2008). The comparison was made
among university students studying in social sciences and health sciences. Faculty of
medicine was chosen for health sciences and faculty of business for social sciences.
These two different fields were chosen since neuromarketing was an interdisciplinary
field, and to get different replies. Survey method was used to collect data. The study
was conducted with 499 valid surveys. There were 14 questions to determine the
conceptual perception of neuromarketing. For the questions in this section, the study
of Eser et al. (2011) was used. The questions to the participants were evaluated with a
5-point Likert scale. The data were coded in accordance with the SPSS 21 program
and the testing phase was started. It was observed that participants in the social
sciences and health sciences differed significantly in their conceptual perception of
neuromarketing (p = 0.000). The study differs from other studies since it is aimed at
the conceptual perception of neuromarketing, it is applied to university students, it
compares different disciplines of neuromarketing’ s conceptual perception, and it is a
quantitative study in the field of neuromarketing.

The study continued with a literature review after the introduction. The third part
is the methodology part. This section is about the purpose, method and design of the
study. The fourth section contains the findings. The findings in the conclusion and
discussion part are interpreted in comparison with the literature. The study was
completed with the limitations of the study and suggestions for future research.

2. Literature review

2.1. Consumer neuroscience

Especially in the last two decades, there has been a significant increase in the
integration of neuroscientific theory, methods and findings into the consumer behavior
discipline (Kenning and Linzmajer, 2010). The innovative approach of consumer
neuroscience has a great role in this development (Bracutigam, 2005; Singer and Fehr,
2005). Consumer neuroscience uses neuroscience methods and results as a tool to
investigate consumption and marketing problems (Fugate, 2007; Lee et al., 2007).
Because, researches made with traditional marketing methods cannot interpret the
complicated consumer behaviors that occur as a result of brain and body correlation
(Howard and Sheth, 1969). In this regard, techniques such as electroencephalography
for the analysis of consumer behavior have started to be used in the field of marketing,
although they are not very new. The inclusion of techniques such as fMRI and PET
provided a different perspective on the process (Alsharif and Mohd Isa, 2024; Kenning
et al., 2007; Plassmann et al., 2007).

Using neuroscience techniques in consumer behavior has several advantages over
traditional methods. Neuroscience research offers an objective perspective on the brain.
Thus, subjective evaluations of the brain are prevented. Observation of the brain as a
whole paves the way for the emergence of new mechanisms in consumer behavior. In
addition, this field facilitates the questioning of the current theoretical framework
based on neuro systems in consumer behavior (Huettel et al., 2009). Therefore,
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neuroscience makes the unexplained issues in consumer behavior research
understandable by integrating it with the biological structure of the human being
(Riedl et al., 2010). Based on this understanding, this study believes that consumer
neuroscience will contribute to a better understanding of human behavior.
Neuromarketing, on the other hand, falls under the title of consumer neuroscience and
refers to the managerial application of the findings obtained with consumer
neuroscience. In this way, effective company strategies can be developed for a better
understanding of customer needs and product marketing (Ariely and Berns, 2010;
Kalkova et al., 2023; Moser et al., 2010).

2.2. Neuromarketing

Chaotic Various reports were published in 2002 on the use of neuromarketing
techniques. A department for fMRI was created for use in marketing research (Fisher
et al., 2010). With the rapid development in technology, neuromarketing techniques
received great attention to explore consumer preferences (Murphy, et al., 2008). These
techniques have increased so much that the need arose to group them within
themselves. A triple grouping can be mentioned as metabolic activity recording in the
brain, and with and without electrical activity recording in the brain. The most used
techniques in this grouping can be listed as fMRI, EEG, MEG, PET, Facial Coding,
Eye Tracking (Bercea, 2013; Kenning et al., 2007).

There are many views approaching neuromarketing from different ways. For this
reason, a wide variety of definitions have been made about neuromarketing. According
to some researchers, neuromarketing is defined as the field of neuroscience, research
field, study field (Eser et al., 2011; Lee et al., 2007; Murphy et al., 2008; Perrachione
and Perrachione, 2008). Some researchers see it as a part of marketing (Fisher et al.,
2010). On the other hand, there are approaches that regard neuroeconomics as a
subfield and a separate discipline that connects perception systems (Butler, 2008;
Garcia and Saad, 2008; Hubert and Kenning, 2008; Senior and Lee, 2008). However,
the relevant literature reveals that the basic distinction about neuromarketing is a way
of acquiring scientific knowledge (Butler, 2008; Eser et al. al., 2011; Fisher et al., 2010;
Lee et al., 2007; Murphy et al., 2008; Senior and Lee, 2008;) and a tool of commercial
marketing (Fugate, 2007; Green and Holbert, 2012; Hubert and Kenning, 2008; Orzan,
et al., 2012; Perrachione and Perrachione, 2008; Vecchiato, et al., 2012). Based on
these approaches, the definition of neuromarketing can be placed within the following
general framework: Neuromarketing is defined as the application of neuroimaging
techniques through cortical responses to understand human behavior related to
marketing and markets (Lee et al., 2007, Weinstein et al., 1984). There are two
important aspects of this definition (Weinstein et al., 1984): (i) demonstrating that the
focus of neuromarketing is not merely commercial interests, (ii) extending the scope
of neuromarketing research beyond inter-institutional and in-house research.

As a matter of fact, when the concept of neuromarketing is evaluated from an
interdisciplinary perspective, many authors have confirmed this relationship. Murphy
et al. (2008), Butler (2008), Senior and Lee (2008), Hubert and Kenning (2008), and
Morin (2011) have linked neuromarketing with neuroscience as the cortical region is
effective in consumer behavior. However, some researchers have suggested some
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fundamental distinctions in associating neuromarketing with neuroscience. According
to these researchers, the scope of neuroscience is broader. Neuromarketing, on the
other hand, is the application or adaptation of the results with neuroscience. The
implication here is that neuroscience data is simply applied to neuromarketing (Fisher
etal., 2010; Lee et al., 2007). Apart from this, there are also approaches that associate
neuromarketing with more than one science. Senior and Lee (2008) associated
neuromarketing with social psychology, econometrics and social sciences. Page (2012)
associated it with neuroscience, experimental psychology, and experimental
economics. Garcia and Saad (2008) and Hubert and Kenning (2008) associated
neuromarketing with marketing, neurobiology, and neuroscience. However, the
majority of research builds this relationship on marketing and neuroscience (Butler,
2008; Fisher et al., 2010; Fugate, 2007; Hubbert and Keening, 2008; Ohme and
Matukin, 2012; Page, 2012; Perrachione and Perrachione, 2008; Vecchiato et al.,
2012).

2.3. Conceptual perception of neuromarketing

It is the scientist’s primary duty to involve the public in discussions about new
developments in technology and to consult society’s views on these developments. As
discussed in this article, researchers need to seek the opinions of individuals about
what they think related to neuromarketing and its applications. New fields in science,
such as neuromarketing, can only develop in this way by including the opinions and
criticisms of the society. In this respect, it should not be forgotten that individuals have
an important role in this interaction. Otherwise, as Arlauskaité and Sferle (2013) stated,
the lack of knowledge in neuromarketing perception may cause neuromarketing to be
labeled as intrusive, revealing privacy and threatening autonomy. This perception
leads up misconceptions and misconceptions. As a matter of fact, this situation is
encountered in many studies that reveal the perceptual aspect of neuromarketing.

Egrie and Bietsch (2014) investigated how consumers feel about neuromarketing.
According to the results of the research, it was determined that most of the participants
were not familiar with the concept of neuromarketing. However, there are many who
find neuromarketing interesting and want to hear more about the concept of
neuromarketing. Some researchers argue that companies can direct consumer buying
behavior with neuromarketing. In this case, the fact that consumers become
transparent to companies negatively affects the perception of neuromarketing (Fugate,
2007; Javor et al., 2013; Lee et al., 2007; Morin, 2011).

In other words, consumers feel vulnerable with neuromarketing (Fisher et al.,
2010; Murphy et al., 2008). Employment of doctors in neuromarketing companies stirs
up this negative perception. In this regard, neuromarketing is subject to heavy criticism
due to health reasons (Dinu et al., 2010). Another perception is that the techniques
used by neuromarketing for more effective marketing communication will cause
consumption disorders. People who approach the concept in this way think that they
will consume excessively or have oniomania (Butler, 2008; Hubert and Kenning,
2008). It is assumed that the use of subliminal messages plays a major role in this
situation (Kelly, 1979). On the other hand, there are also studies that are optimistic
about neuromarketing. Arora and Jain (2020) stated that neuromarketing can help
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introspection of consumer behavior more when making a buying decision. Olteanu
(2015) claimed that market researchers use the survey method to collect data and that
the collected information cannot be healthy due to the shame and fear of consumers.
In this case, she finds it more realistic to apply to neuromarketing applications. Butler
(2008) stated that the power of use of neuromarketing is higher than its perception.
According to Fugate (2008), neuromarketing helps service providers to satisfy their
consumers in terms of quality service. According to Djamasbi et al. (2010),
neuromarketing results are more reliable than the results from other research
techniques. Hsu (2017) argued that neuromarketing acts as a complement to traditional
marketing, not as a substitute due to its interdisciplinary nature. In line with these
studies, the H1 hypothesis was developed as follows:

H1: The conceptual perception of neuromarketing is higher in the field of social
sciences.

Due to its interdisciplinary nature, neuromarketing is related to the field of health
sciences as well as different disciplines. As per the subject, its conceptual perception
in this area should also be mentioned. In that case, Collaboration in psychology,
anatomy, and neuroeconomics studies has been successfully applied in the
development of neuromarketing.

Recently, neuromarketing has been increasingly used in drug advertisements,
especially in the pharmaceutical industry. Because the developments in medical
information technologies necessitated the formation of new fields such as
neuromarketing (Senior and Lee, 2013). In other words, neuromarketing applications
are used in the analysis of patient responses. Therefore, neuromarketing techniques
are used to create the right promotion of drug advertisements and to introduce safe
drugs. However, it should be noted that advertisements for drugs used in the treatment
of serious diseases such as cancer, sexually transmitted diseases, diabetes and
tuberculosis are prohibited. Because the risks of these drug advertisements on potential
patients should not be forgotten (Ventola, 2011).

In the light of this information, the conceptual perception of neuromarketing in
health sciences has been the subject of many studies. Mnushko et al. (2016) stated that
non-traditional techniques such as neuromarketing have a key role in the process of
introducing pharmaceutical products to the market. A group of researchers found that
the connection between neuromarketing and neurology has an impact on patients’
pathophysiological needs (Javor et al., 2013). In a study, neuromarketing is seen as a
branch of psychiatry and a study of human behavioral factors (Kumar and Singh,
2015). In the study conducted by Unguryan (2014), it was determined that the
conceptual perception of neuromarketing in pharmacies is high and that
neuromarketing methods should be developed in pharmacies. In the study by Malyi et
al. (2015), the conceptual perception of neuromarketing is not positive. Because,
according to the result of the study, neuromarketing manipulates the minds of buyers
by causing hasty purchases. Studies reveal that the perception of neuromarketing in
the field of health is both positive and negative. However, although there are studies
on the negative perception of the concept of neuromarketing, appropriate technology,
accurate and controlled practices can help health technologies assessment (HTA). In
a study by Max Planck Institute neuroscientists, while researchers imaged participants’
brains with magnetic resonance, they were asked to press a button with their right or
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left hand and record the moment. Interestingly, using imaging data, the researchers
were able to predict a decision exactly seven seconds before participants even realized
they had made a decision (Smith, 2008). Neuromarketing practices are also important
in dentistry (Hall, 2020). It was seen that including a photograph of dental instruments
or dental treatment on a website related to dentistry makes patients uneasy. Instead, it
is stated that posting photos of young adults for young adults, posting a photo of a
woman with a beautiful smile for women, or posting a family image for family
dentistry will work better. Another thing to be aware of on dentistry websites is to stay
away from praising words and being more arrogant. Because potential patients are
either moving away or acting very distant because of such websites. Instead, it works
much better to design a website that is more affordable, kinder and more friendly, and
more welcoming (Hall, 2020).

For example, in a case study of a leading dental group clinic with the number one
Google ranking in a major metropolitan area of the United States, the harsh and
arrogant tone of the homepage was reduced to a more professional and more realistic
tone. Thus, phone calls increased from 160 to 260 per month. This showed how well
neuromarketing methods work for a more successful dental practice (Van Praet, 2014).
Neuromarketing companies established by biomedical engineers working at the
crossroads between engineering and medicine are also highly appreciated. Because
these companies demonstrate the feasibility of biomedical signal processing
applications in the field of consumer neuroscience. These applications illustrate the
rapid transition of the field of consumer neuroscience from the analysis of TV
commercials to the assessment of consumers’ brain activity. Thus, there is no doubt
that the field of consumer neuroscience will attract worldwide biomedical engineers
in the near future (Babiloni, 2012). The H2 hypothesis designed as a result of the
literature review in the field of health sciences is as follows:

H2: The conceptual perception of neuromarketing is higher in the field of health
sciences.

The literature review on the conceptual perception of neuromarketing in both
social and health sciences generally raises concerns about whether neuromarketing
will cause consumption disorders. In this perspective, behavioral disorders such as
shopping addiction and excessive consumption are emphasized. Despite this negative
perception, it is understood from the researches that there is a great potential that want
to learn more about neuromarketing, even if they are not familiar with neuromarketing.
Because determining the needs of people in the most accurate way and producing
products for this opens the way for current fields such as neuromarketing. For this,
future research is needed. In terms of future prediction, it can be said that the
conceptual perception of neuromarketing has the potential to clearly understand the
emotional behavior of consumers as a result of the literature review.

3. Methodology

In this part of the study, information will be given about the purpose, method,
sample and hypothesis. First, the aim of the study is to comparatively examine the
conceptual perception of neuromarketing on students studying in the fields of social
sciences and health sciences. In this study, which was carried out on students who
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continue their education in the field of social sciences and health sciences at Selcuk
University, the survey method was used to collect data. The relevant literature was
scanned to determine the questions in the survey and previous studies in this field were
taken into account. In the first part, there are 6 questions to determine the demographic
characteristics of the participants. In the second part, 14 questions were included to
determine the perception of neuromarketing.

The questions in this section consist of the questions developed by Eser et al.
(2011). The questions to the participants were evaluated with a 5-point Likert scale.
After its initial design, the survey was examined and finalized by academics
specialized in neuromarketing in terms of intelligibility and suitability. Questionnaire
forms were filled by face-to-face interviews with Selcuk University students. After the
survey forms were collected, it was concluded that there were 499 valid survey forms.
The obtained data were coded in accordance with the SPSS 21 program and the testing
phase was started. At this stage, the demographic priorities of the participants were
examined separately for the fields of social sciences and health sciences. Then, the
averages of the responses given by the participants in both fields to the survey
questions were taken, and then the factorization structure of the scale was examined
with explanatory factor analysis. Finally, difference analyzes were performed with the
t test. Through these analyses, the developed hypotheses were tested:

Conceptual perception of neuromarketing.

H1: Higher in social sciences (Arora and Jain, 2020; Butler, 2008; Dinu et al.,
2010; Djamasbi et al., 2010; Fisher et al., 2010; Fugate, 2008; Hsu, 2017; Hsu and
Chen, 2020; Hubert and Kenning, 2008; Murphy et al., 2008; Olteanu, 2015;).

H2: Higher in health sciences (Babiloni, 2012; Hall, 2020; Javor et al., 2013;
Kumar and Singh, 2015; Malyi et al., 2015; Mnushko et al., 2016; Smith, 2008;
Unguryan, 2014; Van Praet, 2014).

4. Results

In the study, participants were asked questions about gender, age, income, place
of birth, scientific field and neuromarketing experience. The results regarding the
demographic characteristics of the participants are shown in Table 1.

Table 1. Demographic characteristics of the participants.

Scientific Field

Total
Social Sciences Health Sciences

Female 116 126 242
Gender

Male 133 124 257
Total 249 250 499

17 6 2 8

18 21 25 46
Age 19 33 58 91

20 75 86 161

20 years and older 114 79 193

Total 249 250 499
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Table 1. (Continued).

Scientific Field
Total
Social Sciences Health Sciences
1000 TL and below 19 154 173
2000 TL 121 66 187
Income 3000 TL 84 18 102
4000 TL 25 8 33
5000 TL and above 0 4 4
Total 249 250 499
Metropolis 196 28 224
Province 33 81 114
Birth
County 18 132 150
Village 2 9 11
Total 249 250 499
Neuromarketing Yes 10 23 33
Experience No 239 227 466
Total 249 250 499

When the demographic characteristics of the participants are examined, it is seen
that 249 students are from social sciences and 250 students are from health sciences.
Again, according to the table, it is understood that 242 of the participants are women,
257 are men and 193 of them are over 20 years old. In the case of income, the majority
of people is in 2000 TL group, and the minority of people is in 5000 TL and above
group. When the birthplaces of the participants are examined, it is seen that those born
in the metropolitan area are more than the others. When we look at their experiences
in the field of neuromarketing, it is understood that 10 people in the field of social
sciences and 23 people from the field of health sciences have experience in this field.

After determining the demographic characteristics of the participants, the
averages and standard deviations of the answers given to the items for social sciences
and health sciences were examined. As seen in Table 2, the item with the highest
average for social sciences was “Neuromarketing techniques are ethical” (4,9960), and
for health sciences the item ‘‘neuromarketing should be included in researches”
(4,0680). The items with the lowest average were “The side effects of medical devices
on subjects in neuromarketing studies are worrying” (3,3915) for social sciences, and
“The inclusion of young people as subjects in neuromarketing studies are worrying”
(2,2800) for health sciences. At the same time, according to this test, it was concluded
that both groups differed statistically and significantly from each other (p = 0.000).

Explanatory factor analysis was performed to investigate the unidimensionality
of the variables constituting the scale and to determine the internal reliability of the
dimensions. Before the factor analysis, the Kaiser-Meyer-Olkin (KMO) test was used
to determine the level of correlation between the variables and how suitable it was for
factor analysis. The results of this test are shown in Table 3.
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Table 2. Scores of participants in social sciences and health sciences by items.

Scientific Field Average Std. deviation

Social Sciences 4.7912 0.46290
1. The concept of neuromarketing is to be aware.

Health Sciences 3.5360 1.00636

Social Sciences 4.7952 0.43327
2. Neuromarketing research is about knowledge.

Health Sciences 3.7840 0.86506
3. Neuromarketing is a new and more scientific way of doing research about Social Sciences 4.0884 0.29822
consumers. Health Sciences 3.7600 0.085400

Social Sciences 4.0924 0.29013
4. More attention should be paid to neuromarketing in the future.

Health Sciences 3.5960 0.93610
5. Neuromarketing has a unifying role between marketing and medical Social Sciences 4.0964 0.29571
science. Health Sciences 3.7840 0.92345

Social Sciences 4.9960 0.06337
6. Neuromarketing techniques are ethical.

Health Sciences 3.6960 1.01573

Social Sciences 4.3936 0.49770
7. The cost of neuromarketing research is high.

Health Sciences 3.6920 0.98846
8. There are some difficulties in finding subjects in neuromarketing Social Sciences 4.3936 0.49770
research. Health Sciences ~ 3.7120 0.89457
9. Neuromarketing is a manipulative way that makes you spend on Social Sciences 3.4116 0.47122
unnecessary things. Health Sciences 2.3400 0.96962
10. The inclusion of young people as subjects in neuromarketing research is Social Sciences 3.4016 0.49121
a concern. Health Sciences 2.2800 0.95354
11. In neuromarketing research, the side effects of medical devices on Social Sciences 3.3915 0.39151
subjects are of concern. Health Sciences ~ 2.3040 0.83809

Social Sciences 4.9880 0.19012
12. Neuromarketing is an exciting experience for participants.

Health Sciences 3.7480 0.92516

Social Sciences 4.9861 0.13337
13. Neuromarketing is an interesting experience for participants.

Health Sciences 3.8400 0.83498

Social Sciences 4.8960 0.10337
14. Neuromarketing should be included in researches.

Health Sciences 4.0680 0.93963

Table 3. KMO values of the scale.
Scales KMO Bartlett P
Conceptual Perception of Neuromarketing 0.888 2462.384 <0.001

The fact that the KMO value is not lower than 0.5 and the “p” value is significant
(Ang etal., 2000) shows that the scale is suitable for factor analysis and that significant
groups can be formed. The results of the factor analysis performed after this test are
shown in Table 4.

10
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Table 4. Factor analysis results.

Item

F1: Interest and

F2: Awareness and F3: Total

Number Ttem Participation Knowledge Ethic Variance (%)
Neuromarketing is a new and more scientific way of

3 : 0.596
doing research about consumers.
More attention should be paid to neuromarketing in

4 0.691
the future.

12 Neu'ro'marketmg is an exciting experience for 0.793
participants.

13 Neuromarketing is an interesting experience for 0813
participants. ’

1 The concept of neuromarketing is to be aware. 0.799

2 Neuromarketing research is about knowledge. 0.778

7 The cost of neuromarketing research is high. 0.596 60.50%
There are some difficulties in finding subjects in

8 . 0.571
neuromarketing research.

14 Neuromarketing should be included in researches. 0.731

6 Neuromarketing techniques are ethical. 0.669
Neuromarketing is a manipulative way that makes

9 . 0.765
you spend on unnecessary things.
The inclusion of young people as subjects in

10 . : 0.834
neuromarketing research is a concern.
In neuromarketing research, the side effects of

11 . . . 0.815
medical devices on subjects are of concern.

Variance (%) 24.067 17.188 12.806

Eigenvalue 5.123 1.859 1.392

Cronbach Alfa 0.704 0.738 0.771

Note: 5. the variable item was excluded from the scale due to its low total correlation.

As seen in the table above, the variables in the scale are loaded on three different
factors. The first of these factors was named interest and participation, the second
awareness and knowledge, and the third ethics. In the explanatory factor analysis, the
eigenvalues of the factors were required to be greater than 1 and the factor loads were
greater than 0.5. According to the results of the analysis, it is understood that each
factor meets the minimum requirements, the cronbach alpha values are above 0.70 and
the total explained variance is 60.50%. The 5th item in the scale was removed due to
the low item-total correlation, and subsequent analyzes were carried out with 13 items.

A t-test was performed to determine whether there was a difference between the
three factors determined by factor analysis in terms of social sciences and health
sciences. The results of this test are shown in Table 5.

Table 5 shows that participants in social sciences and health sciences differed
significantly in all three factors (p = 0.000). When the average values in the table are
examined, it is concluded that the perception levels of those in the field of social
sciences are higher in all three factors than those in the field of health sciences.
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Table 5. Comparison of social and health sciences by factors.

Factors Scientific Field N Average Standard deviation t )4
Social Sciences 249 4.5412 0.16669

F1: Interest and Participation 21.928 0.000
Health Sciences 250  3.7360 0.55501
Social Sciences 249 4.6739 0.20869

F2: Awareness and Knowledge 25.724 0.000
Health Sciences 250  3.7584 0.52153

F3: Ethic Social Sciences 249 3.8002 0.36752 29.580 0.000

Finally, the conceptual perception of neuromarketing was compared in terms of

social sciences and health sciences. The results of the comparison are given in Table
6.

Table 6. Comparison of conceptual perception of neuromarketing in social sciences
and health sciences.

Standard

Scientific Field N  Average deviation t D
Conceptual Perception of Social Sciences 249 43642 0.17051 0184000
Neuromarketing Health Sciences 250 3.4120  0.33296 S

When Table 6 is examined, it is seen that there is a significant difference (p =
0.000) in the conceptual perception of neuromarketing among the participants in the
fields of social sciences and health sciences. When the average values in the table are
examined, it is concluded that the perception levels of those in the field of social
sciences are higher than those in the field of health sciences.

5. Conclusion and discussion

Understanding how the subconscious affects people’s decision-making process
has led to the development of new approaches. In other words, it is not right to evaluate
consumers rationally when talking about subconscious, emotional intelligence,
persuasion, irrational decisions and many other new concepts (Du Plessis, 2011;
Hazeldine, 2013). In this understanding, neuroscience is involved (Mukherji and
Mukherji, 1998). Thus, disciplines such as neuroscience, psychology, anthropology,
and ethnographic studies have also found their place and contributed to
neuromarketing reaching an interdisciplinary format (Hubert and Kenning, 2008).
Therefore, neuromarketing can be characterized as an interdisciplinary field that
combines neuroscience with psychology and marketing and it focuses on measuring
the cognitive and emotional responses of consumers (Karmarkar, 2011).

A review of the literature on the conceptual perception of neuromarketing, in both
social and health sciences, has generally expressed concerns over consumption
disorders of neuromarketing (Butler, 2008; Hubert and Kenning, 2008). This
perspective focuses on behavioral disorders such as shopping addiction and
overconsumption (Palmer and Hedburg, 2013). Despite this negative perception, it
was found out from the studies that there is a great potential (Arora and Jain, 2020;
Djamasbi et al., 2010; Fugate, 2008) who want to learn more about neuromarketing,
even though they are not so familiar with it (Egrie and Bietsch, 2014; Hsu, 2017).
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In this study, which was conducted to reveal the conceptual perception of
neuromarketing, the neuromarketing perceptions of university students studying in
social sciences and health sciences were analyzed comparatively. At this stage, the
demographic priorities of the participants were examined separately for social sciences
and health sciences. Then, the averages of the answers given by the participants in
both fields to the survey questions were taken, and then the factorization structure of
the scale was examined with explanatory factor analysis. For this, firstly, the
demographic characteristics of the participants were determined. After the
demographic characteristics, the averages and standard deviations of the responses to
the items for the social sciences and health sciences were examined. In terms of social
sciences, the item with the highest and positive average was “Neuromarketing
techniques are ethical” (4.9960) and in terms of health sciences, “The subject of
neuromarketing should be included in research” (4.0680). The items with the lowest
and negative averages were “Side effects of medical devices on subjects in
neuromarketing research are worrying” (3.3915) for social sciences, and “The use of
young people as subjects for neuromarketing research concerns” (2.2800) for health
sciences.

At the same time, according to this test, it was concluded that both groups differed
statistically and significantly from each other (p = 0.000). Explanatory factor analysis
was performed to investigate the unidimensionality of the variables constituting the
scale and to determine the internal reliability of the dimensions. Before the factor
analysis, the Kaiser-Meyer-Olkin (KMO) test was used to determine the level of
correlation between the variables and how suitable it was for factor analysis. The
KMO value was not less than 0.5 and the “p” value was significant (Ang et al., 2000).
In factor analysis, variables in the scale were loaded on three different factors. The
first of these factors was named interest and participation, the second awareness and
knowledge, and the third ethics. According to the results of the factor analysis, it was
understood that each factor met the minimum requirements, the cronbach alpha values
were above 0.70 and the total explained variance was 60.50%. Afterwards, a t-test was
conducted to determine whether there was a difference between the three factors
determined by factor analysis in terms of social sciences and health sciences.
Accordingly, it was determined that the participants in the social sciences and health
sciences differed significantly in all three factors (p = 0.000).

Finally, the conceptual perception of neuromarketing was compared in terms of
social sciences and health sciences. There was a significant difference (p = 0.000) in
the conceptual perception of neuromarketing among participants in social sciences and
health sciences. In other words, it was concluded that university students studying in
the field of social sciences had higher neuromarketing perception levels compared to
university students studying in the field of health sciences. According to this result,
H1 hypothesis ‘The conceptual perception of neuromarketing is higher in the field of
social sciences’ was accepted. Therefore, studies that talk about the coexistence of
social sciences and neuroscience have come to the fore here. However, these
researches in social sciences have positive (Arora and Jain 2020; Butler, 2008;
Djamasbi et al., 2010; Fugate, 2008; Hsu, 2017; Olteanu, 2015) and negative (Dinu et
al., 2010; Fisher et al., 2010; Fugate, 2007; Javor et al., 2013; Lee et al., 2007; Morin,
2011; Murphy et al., 2008) approaches to neuromarketing in themselves. Considering

13



Journal of Infrastructure, Policy and Development 2024, 8(10), 8239.

the averages of responses given to the items in this study, among the reasons for the
low perception of neuromarketing in health sciences, the items “Side effects of
medical devices on subjects in neuromarketing studies are of concern” (3.3915), and
“The use of young people as subjects in neuromarketing studies is worrying” (2.2800)
can be justified. Although the first of these items caused a negative and low perception
of neuromarketing in the field of social sciences, it may have triggered the low
perception in health sciences since the item is actually related to health sciences. Since
the second item has the lowest average in health sciences, it played the biggest role in
the low perception level.

5.1. Limitations and future research suggestions

When Increasing the number of samples in the study may provide more different
results. Therefore, the current sample size indicates the limitation of this study. In
addition, programs such as JAMOVI can also be used as well as SPSS programs.
Different analysis techniques such as SEM can be applied. In a field such as
neuromarketing, sticking to only quantitative techniques is also among the limitations
of the study. Therefore, apart from these techniques, qualitative techniques such as
EEG, fMRI, MEG, PET, eye tracking, facial coding, which are used by
neuromarketing, can also be applied. On the other hand, carrying out the study only in
the fields of health sciences and social sciences is another limitation.

Identifying the changing human needs in the most accurate way and producing
products for this paves the way for contemporary fields such as neuromarketing. For
this, future research is needed. Apart from this study, comparisons can be made in
different academic fields and in the private sector. Differences in demographic
characteristics can be examined. This study was conducted on university students.

Future studies can be built to measure the perception of senior company
executives, industry experts, business professionals, academics or society in general.
In future studies, particular attention should be paid to the synchronized harmony of
business life and academy. Because neuromarketing, by its nature, will ensure its
development with the joint action of business professionals and the academic
community.

In other words, a synergy will emerge from the unity of theory and practice. With
the study, it was determined that the perception of neuromarketing in health sciences
was low. Other factors, especially the psychological effects that cause this, can be
emphasized. Future studies can be performed to increase this perception. Information
technologies and communication tools should be utilized to a great extent. In terms of
future projection, it should not be forgotten that the conceptual perception of
neuromarketing has the potential to clearly understand the emotional behavior of
consumers (Egrie and Bietsch, 2014), and this issue should be approached seriously
in future studies.

5.2. Managerial implications

Regarding this result for the conceptual perception of neuromarketing, businesses
should develop different strategies by using marketing communication tools more
carefully. First, intensive advertising campaigns for the health sector can be launched
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to further increase the conceptual perception of neuromarketing in the health sciences
(Javor et al., 2013; Mnushko et al., 2016). The neuromarketing field can be made more
recognizable with effective neuromarketing techniques such as eye tracking (Gentry,
2007; Maughan et al., 2007), eeg (Harris, et al., 2019), meg, pet, facial coding. In
particular, including healthcare professionals in these advertisements will make the
process even more effective. These studies should be carried out in every health-
related institution and organization such as hospitals, pharmacies (Malyi, et al., 2015;
Unguryan, 2014; Ventola, 2011), dental polyclinics. It can be adopted by making
intense neuromarketing promotion especially for the health sector on the internet,
blogs, radio and on social networks such as facebook and instagram (Harris et al.,
2019).

In this way, businesses will use their sales techniques more effectively, which
will positively affect their profitability, productivity and growth. However, businesses
should always be in contact with the academic community in this process. Because, in
order to follow the changes in the field of neuromarketing moment by moment and to
be ahead of the competition, it is only possible to put this information into practice in
this way. Therefore, university-industry cooperation (Oliveira et al., 2015) comes to
the fore here. Various organizations such as conferences, seminars, workshops and
symposiums should be organized at universities. Neuromarketing departments should
be established at universities and students should be able to progress at an academic
level in this field.

Students studying in all departments, from medical school to business, from
pharmacy to economics, can be brought together under the umbrella of
neuromarketing. Thus, students studying in different disciplines will have the
opportunity to brainstorm with each other about neuromarketing, and contribute to a
multidisciplinary approach with different perspectives (Klein, 2010; Rhoten et al.,
2008).

On top of that, an intensive neuromarketing promotion should be made, starting
from universities and covering all segments of society. Taking into account the level
of education in these promotions is important for the effectiveness of the message to
be given. Other demographics may also be considered. In this way, business resources
are used effectively and expectations from the target audience are obtained.

On the other hand, although the conceptual perception of neuromarketing is high
in social sciences, it should be constantly improved with new methods. In this way,
the stagnation of neuromarketing in social sciences is prevented. For example, it can
be associated with algorithms such as neuromarketing, machine learning, artificial
neural networks, logistic regression, and decision trees (Mohri et al., 2012). For
example, buying behavior can be measured with neuromarketing techniques and
predicted by machine learning method. Similarly, a collaborative workspace can be
created with artificial intelligence (Canepa, 2016). It can be associated with augmented
reality (AR). Apart from this, marketing is more dominant in social sciences.
Therefore, studies can be carried out in other fields of social sciences such as
psychology (Lindell and Kidd, 2011) and anthropology. For example, in psychology,
the Five Factor Personality scale can be constructed with neuromarketing research
(Goldberg, 1993). Similar researches can be done with ethnographic studies (Hubert
and Kenning, 2008). An integration with the communication sector can also be
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achieved. In this way, neuromarketing does not get stuck in social sciences and
gradually increases its perception in different fields such as health, psychology and
communication.
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Appendix

Dear Participant, this questionnaire will be used for academic purposes for a scientific study.
Please mark the scale value that best expresses how you feel. Thank you for your contribution.
Gender:

UFemale COMale
Age:
017018019020 020 and above
Income (Turkish Lira):
U1000TL and below T2000TL OO3000TL OJ4000TL CIS000TL and above
Birth:
O Metropolis OProvince OCounty LVillage
Scientifi Field:
OSocial Sciences LIHealth Sciences
Neuromarketing Exp.:
UYes UNo
Neuromarketing: It is a field of marketing communication that applies neuropsychology in marketing research,
examining consumers’ perceptual motors, cognitive and emotional responses to marketing stimuli.

EXPLANATION o

Likert Scale (5) E” >

1—disagree strongly e )
. - =

2—disagree @ 51 e

D -5

3—undecided ] ] = %

4—agree %n %ﬂ g § §

5—agree strongly k| | g o o

1. The concept of neuromarketing is to be aware. 1 2 3 4 5

2. Neuromarketing research is about knowledge. 1 2 3 4 5

3. Neuromarketing is a new and more scientific way of doing research about | 5 3 4 5

consumers.

4. More attention should be paid to neuromarketing in the future. 1 2 3 4 5

5. Neuromarketing has a unifying role between marketing and medical science. 1 2 3 4 5

6. Neuromarketing techniques are ethical. 1 2 3 4 5

7. The cost of neuromarketing research is high. 1 2 3 4 5

8. There are some difficulties in finding subjects in neuromarketing research. 1 2 3 4 5

9. Neuromarketing is a manipulative way that makes you spend on unnecessary 1 5 3 4 5

things.

10. The inclusion of young people as subjects in neuromarketing research is a 1 5 3 4 5

concern.

11. In neuromarketing research, the side effects of medical devices on subjects are 1 5 3 4 5

of concern.

12. Neuromarketing is an exciting experience for participants. 1 2 3 4 5

13. Neuromarketing is an interesting experience for participants. 1 2 3 4 5

14. Neuromarketing should be included in researches. 1 2 3 4 5
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