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ABSTRACT

Social psychological factors affect neuromarketing engagement, especially among Generation Z. These factors
include peer influence, group identity, and social norms. In a digital environment, Generation Z's content is constantly
filtered by social networks, likes, shares, and trends. This study examines how Generation Z perceives neuromarketing
stimuli on visual, auditory, sensory, and emotional levels and the moderating effect of attention span on these
perceptions. A quantitative method was used to conduct a cross-sectional survey of 460 Gen Z individuals as part of the
study. The results indicate that visual and sensory stimuli significantly improve customer engagement. Emotional and
auditory stimuli have limited effects. Since Gen Z has shorter attention spans, sensory stimuli have only a marginal
impact on them. This suggests that neuromarketing strategies targeting Generation Z should prioritize visual and
sensory elements while considering their limited attention spans. Tailoring content to align with social norms and peer
influence can enhance engagement.
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1. Introduction

Neuromarketing engagement among Generation Z (Gen Z) is influenced by social psychological factors
such as peer influence, group identity, and social norms, which affect their decisions and attitudes!!!. Social
networks constantly filter digital content, likes, shares, trends, and perceived authenticity 2. Multi-sensory
marketing stimuli and the social signals accompanying them provide a cognitive trigger, influencing the
interpretation of and response to marketing messages that integrate multiple senses .

Peer influence can affect attention span both cognitively and socially in this context. Marketers need to
understand consumers' behavior to target them and engage them effectively in the marketing process.
Innovative approaches play a crucial role in transforming global markets as innovation progresses. A
dynamic shift in marketing is reflected in neuromarketing !,

An interdisciplinary bridge between neuroscience and marketing, neuromarketing combines non-
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invasive brain-computer interface technology with marketing research to transform marketing®”).
Consumers' decision-making processes and the brain regions associated with these processes are investigated
in neuromarketing 8. A further focus of neuromarketing is determining which emotions are significant in
shaping people's decisions 4. Consumer behavior can be understood better by incorporating neuroscience
principles into marketing strategies. Digitally native Gen Z is characterized by a fast-changing attention span

and unique engagement patterns, making it especially relevant 1%,

Gen Z consumers exhibit unique behaviors and are heavily reliant on the Internet, accessing social
networks to find news, entertainment, and communication ['!!. They often ignore traditional brand marketing

due to their multitasking abilities and simultaneous media consumption %!

Marketers face both positive and adverse situations due to Gen Z's increasing desire for instantaneous

119 Compared with previous generations, Gen Z has a shorter attention span [*l. The average

experiences
attention span of Gen Z is around eight seconds, according to research by Microsoft . A successful

marketing strategy for this generation must be able to spark and sustain meaningful interest immediately ('),

Multitasking across multiple screens and a hyper-connected digital environment may contribute to their
short attention spans. The attention span of Gen Z is challenging, especially when using traditional
advertising methods. To effectively engage Gen Z, marketers must use visual, auditory, and sensory stimuli
that capture their attention instantly!'>]. Marketers need to develop innovative marketing techniques to
capture and hold their attention.

In this study, we examine the effect of neuromarketing stimuli on Gen Z customer engagement and how
low attention spans moderate this effect. Our research seeks strategic insights into how neuromarketing can
improve customer engagement when aligned with Gen Z behaviors. Furthermore, examining attention span's
moderating role offers theoretical and practical insights into consumer neuroscience and digital marketing.

2. Literature Review
2.1. Gen Z's digital behaviour

The Generation Z group comprises people born between 1997 and 2012, shaped by fast-moving,
interactive media in this era %], Traditional advertising fails to reach Gen Zers due to their short attention
spans and multitasking across digital platforms!!”!. Multi-sensory, fast-paced, visually engaging content is the
key to capturing their attention. Neuromarketing allows consumers to experience visual, auditory, emotional,
and sensory stimuli, strengthening their emotional bonds to products [¢l. Colorful visuals, animations, and
personalized content are most effective with Gen Z. Brain stimulation improves decision-making and
memory retention while activating the reward system!!®],

2.2. Neuromarketing and neuromarketing techniques

A neuromarketing strategy, which uses neuroscience and advertising, develops more innovative
advertising campaigns to understand consumer behavior!'”. Neuromarketing aims to create more powerful
advertising campaigns by analyzing brain responses to advertisements, unlike traditional market research that
relies solely on self-reported surveys and focus groups *°). Based on how these nervous system reactions are
analyzed, marketers gain deeper insights into buyer preferences and understand in a deeper, more
inconspicuous way how consumers react to the products, advertisements, and brands!?!.

The most widely used neuromarketing techniques are electroencephalogram (EEG), functional magnetic
resonance imaging (fMRI), eye tracking, and biometric feedback measurements . In this case, EEG and
fMRI are used to monitor consumer brain activity related to exposure to marketing materials and eye
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tracking records where consumers direct their gaze while responding to advertisements or products ).

Marketers can use these techniques to refine their messaging based on what the brain is responding to. For
example, EEG has been reported to record immediate emotional responses to stimuli and to indicate how
emotional reactions that ensue after visual or auditory elements generate the decision-making processes!??.

Neuromarketing leans heavily on visual stimuli as they directly command the brain's visual processing
systems. Color, imagery, motion, composition, and contrast greatly influence consumers' perception and
behavior. Images, bright colors, and compelling motion, all of which have been shown to produce positive
emotional responses and promote the memory of marketing messages, have become the norm®*!,

Another crucial dimension of neuromarketing is auditory stimuli since the brain's sound processing
occurs within 20 milliseconds, which is considerably shorter than visual processing and proceeds rapidly in
the brain. Music, jingles, sound effects, and voiceovers can trigger emotional states, help maintain brand
associations, and boost customer engagement!*¥. Intel's four-note signature sonic logo powerfully showcases
how auditory stimuli can help identify brands. This short sound signature has become a recognizable audio
brand identifier!>.

Emotions are very important drivers in the process of consumer behavior and decision-making.
Emotionally biased advertising appeals to a consumer on an affective level and can compel a buyer to make
a purchasing decision. Emotional brand content improves brand recall, increasing loyalty and customer
satisfaction®®). Some parts of the brain, like the limbic system, which helps to process emotions, are
inextricably connected to memory formation and decision-making circuits. This makes emotional brand
engagement one of the most powerful tools marketers have for developing lasting brand impressions!?”,

A sensory marketing strategy involves using multiple senses to create an immersive brand experience
and enhance memory retention. Stimuli beyond the visual and auditory can significantly influence consumer
perception and behavior. It has been demonstrated that haptic feedback, including vibrations or tactile
feedback on mobile applications, can lead to 20% higher emotional engagement *!], Businesses in physical
retail environments that target Generation Z have already used multi-sensory marketing strategies. It has
been shown that incorporating ambient aromas (e.g., floral or fresh scents in fashion retailers) in conjunction
with various combinations of textural elements (e.g., soft-touch materials in product displays) can greatly

increase customer engagement, dwell, etc.*).

2.3. Attention span and its impact on consumer engagement

Studies have shown that Gen Z's digital upbringing has significantly reduced attention spans, which are
often reported to average only eight seconds®®. Due to their tendency to multitask and attend to multiple
media simultaneously, they have a reduced attention span, leading to fragmented attention*'. As a result,
traditional marketing strategies, which often rely on long-form content, have proven ineffective in capturing
and retaining the attention of this generation®?. To engage Gen Z effectively, marketers must create short,
impactful, and visually appealing content that quickly captures their attention before it shifts elsewhere!®. By
understanding the relationship between attention span and the stimuli that generate the most engagement,
marketers can optimize their campaigns to appeal to Gen Z's cognitive and emotional processing preferences,

ensuring that content remains engaging and relevant!*?!,

Brand authenticity is a key element in attracting Generation Z consumers, as they actively seek brands
aligned with their values. Unlike previous generations, Gen Z is discerning in what it considers authentic.
Associated with and interested in avoiding brands that seem too commercial or insincere, people prefer those

18]

that talk to them and their values and social identities!'®). How can brands understand the influence on

consumer engagement based on how authentic the brand is and how it can sell it? Emotional and sensory
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cues, when paired with consumers' values, emotional and sensory cues create a strong and particularly
powerful emotional connection, thus a powerful connective emotional connection towards things that create
brand loyalty and consumer behavior®¥,

The increasing reliance on neuromarketing techniques to enhance consumer engagement has prompted
numerous studies on the impact of sensory and emotional stimuli on consumer behavior. However,
significant gaps remain in understanding how these techniques impact Gen Z, especially considering their
distinct digital behaviors and notably shorter attention spans than previous generations™. While prior
research has addressed the role of auditory, visual, mobile, and emotional stimuli in influencing customer
participation, there is a lack of studies exploring how these neuromarketing strategies can be fine-tuned to
suit Gen Z, particularly under the moderating effect of their attention span'!').

2.4. Conceptual framework

Neuromarketing stimuli - visual, auditory, sensory, and emotional - are positioned as external factors
influencing customer engagement with the S-O-R model (Figure 1). A moderator of engagement is attention
span, especially for Generation Z, whose short attention span reduces their effectiveness. The framework
addresses a gap in the literature, where sensory marketing strategies often overlook the cognitive limitations

361 In the present study, attention span was incorporated as a

of Gen Z, such as reduced attention span
moderator, which addresses a gap in the research literature and indicates that sensory marketing strategies
often ignore cognitive limitations [*®). This framework can be used in practice to design campaigns that are
more effective and attention-attracting while also considering the expectations and digital behaviors of Gen

Z.
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Figure 1. Conceptual framework

3. Research methodology
3.1. Research design

This research employs a correlational design. The design is grounded in the positivism paradigm that
embraces the quantification of elements, the evaluation of observed phenomena, and the measurement of the
elements.
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3.2. Population

This study's targeted population consisted of Generation Z. This age group was chosen because people
within this range are the cohort most susceptible to neuromarketing techniques by being highly engaged with
digital media and the pattern of behavioral reaction to marketing stimuli [%,

3.3. Sampling

There are numerous approaches, encompassing various formulas, for determining sample sizes in

371 table was used to determine the sample size. For a

categorical data analysis. Krejcie & Morgan's [
population of approximately 10,000 Generation Z individuals, a sample size of 370 respondents was deemed
sufficient for statistical analysis, per Krejcie and Morgan's guidelines. A sample of 460 respondents was

chosen for the current study to enhance the robustness of the study's results.

3.4. Instrument

A questionnaire was developed to collect primary data from the respondents. The questionnaire
consisted of 28 questions adapted and modified from existing literature *®*® on Neuromarketing and
Generation Z's digital engagement. The questionnaire was organized into four sections: Section A:
Demographic information; Section B: Measurement of independent variables (neuromarketing stimuli); Section
C: The dependent variable (customer engagement); and Section D: Moderating variable (short attention span).

3.5. Pilot study
A pilot study was conducted with a small sample (n = 50) of the target population. Reliability (Table 1)

tests of the constructs using PLS software illustrated that all constructs had Cronbach's alpha over the
threshold minimum value of 0.7. The questionnaire items showed satisfactory internal consistency and

reliability.
Table 1. Reliability analysis

Variables Number of Items N Cronbach's Alpha
Visual Stimuli (VS) 5 460 0.851

Auditory Stimuli (AS) 5 460 0.864

Sensory Stimuli (SS) 4 460 0.838

Emotional Stimuli (ES) 4 460 0.852

Low Attention Span (LAS) 6 460 0.580

Customer Engagement (CE) 4 460 0.804

As shown in Table 1, the variables included in this study—such as visual stimuli (VS), auditory stimuli
(AS), sensory stimuli (SS), emotional stimuli (ES), low attention span (LAS), and customer engagement
(CE)—were assessed using a range of items and demonstrated acceptable levels of reliability, with
Cronbach's alpha values ranging from 0.580 to 0.864.

3.6. Data collection

Finally, the questionnaire was distributed online via Google Forms on digital platforms like Facebook,
Instagram, and WhatsApp. Generation Z uses social media and mobile applications most often. All ethical
considerations were addressed; on Google Forms, a consent section was added at the beginning of the
questionnaire. Moreover, no personal information was required to be filled out.
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4. Findings
4.1. Demographics of participants

Table 2. Respondents' profile

Characteristics Category Frequency Percentage
Age Group Below 18 54 11.7%
18-20 126 27.4%
21-23 173 37.6%
24-26 93 20.2%
27-29 14 3.0%
Gender Male 229 49.8%
Female 231 50.2%
Educational Level SPM 65 14.1%
Level 2 93 20.2%
Level 3 279 60.7%
Level 4 22 4.8%
Level 5 1 0.2%
Occupation Student 401 87.2%
Employed 43 9.3%
Self-Employed 2.0%
Unemployed 7 1.5%

As shown in Table 2, the sample's demographic characteristics include age distribution, gender,
educational level, and occupation. Most respondents (37.6%) were aged 21 to 23, with a fairly balanced
gender distribution (49.8% male and 50.2% female). The participants' educational backgrounds varied, with
the largest group (60.7%) having attained Level 3 qualifications. Additionally, the majority of participants
were students (87.2%), followed by employed individuals (9.3%), self-employed individuals (2%) and

unemployed individuals (1.5%).
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Figure 2. Evaluation of the model quality for PLS-SEM

Figure 2 presents the Structural Equation Model (SEM) used to test the relationships between
neuromarketing stimuli (visual, auditory, sensory, and emotional), low attention span (LAS), and customer
engagement (CE). The model reveals the direct effects of various stimuli on customer engagement and the
moderating role of low attention span. The SEM coefficients indicate that sensory stimuli have the strongest
impact on engagement (0.629). At the same time, the moderating effects of LAS are also evident,
particularly in the relationship between sensory and emotional stimuli.
The first stage involves testing the measurement model (outer model) for validity and reliability, including
convergent and discriminant validity assessments using confirmatory factor analysis (CFA). The second
stage analyzes the structural model, evaluating R-square, effect size, predictive relevance, and path
coefficients through bootstrapping for hypothesis testing.

The study's original model comprises 25 reflective measurement items representing six latent variables,
including four independent variables (Visual Stimuli, Auditory Stimuli, Sensory Stimuli, and Emotional
Stimuli), one dependent variable (Customer Engagement), and one moderator variable (Low Attention Span).
These form eight hypothesized relationships within the model. The R-square value for the endogenous
variable (Customer Engagement) is 0.798, indicating that 79.8% of the variance in customer engagement is
explained by the predictor variables in the model.

4.2. PLS-SEM measurement model

The evaluation of measurement models in PLS-SEM follows a four-stage process as outlined by (%),
encompassing both reliability and validity assessments. This process includes evaluating indicator reliability
through loadings of 0.70 or higher, assessing internal consistency reliability via composite reliability of 0.70
or above, measuring convergent validity using Average Variance Extracted (AVE) of 0.50 or greater, and
examining discriminant validity by ensuring the square root of AVE for each latent construct exceeds its
correlations with other constructs. Reliability, as defined by [“° measures an instrument's consistency in
assessing a concept, while validity evaluates how well an instrument measures its intended concept.
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Convergent validity assesses the correlation between a construct's measures and alternative measures of

the same construct, while discriminant validity examines the extent to which a construct differs from others
[41]

Table 3. First-order measurement result for internal consistency, reliability, and convergent validity

Construct Items Loadings Cronbach's Alpha CR AVE
Visual Stimuli (VS) VS1 0.796 0.855 0.896 0.634
VS2 0.845
VS3 0.772
VS4 0.837
VS5 0.726
Auditory Stimuli (AS) AS1 0.715 0.864 0.903 0.651
AS2 0.850
AS3 0.769
AS4 0.894
ASS5 0.796
Sensory Stimuli (SS) SS1 0.826 0.841 0.893 0.677
SS2 0.772
SS3 0.844
SS4 0.846
Emotional Stimuli (ES) ES1 0.852 0.860 0.905 0.705
ES2 0.787
ES3 0.828
ES4 0.887
Low Attention Span (LAS) LASI 0.811 0.610 0.840 0.666
LAS2 0.724
LAS3R -0.817
LAS4 0.815
LASS 0.891
LAS6 0.828
Customer Engagement (CE) CEl 0.801 0.807 0.874 0.637
CE2 0.668
CE3 0.827
CE4 0.881

Table 3. (Continued)
Note: CR = Composite Reliability, AVE = Average Variance Extracted

Table 3 shows factor loadings, Cronbach's alpha, Composite Reliability, and Average Variance
Extracted (AVE). Cronbach's alpha values range between 0.610 (Low Attention Span) and 0.905 (Emotional
Stimuli), indicating high internal consistency and reliability. The CR values are between 0.840 and 0.903,
indicating good reliability. The AVE values are also higher than the recommended threshold of 0.5,
indicating sufficient convergent validity™?,

4.3. Hypothesis Testing Using Bootstrapping Without Moderator
Table 4. Results of hypothesis testing

Hypothesis Path Path Coefficient t-value p-value Result
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®
H1 Visual Stimuli (VS) — Customer Engagement (CE) 0.320 4312  0.000* Supported
H2 Auditory Stimuli (AS) — Customer Engagement (CE) 0.129 1.467 0.142  Not Supported
H3 Sensory Stimuli (SS) — Customer Engagement (CE) 0.300 4.939 0.000* Supported
H4 Emotional Stimuli (ES) — Customer Engagement (CE) -0.047 0.483  0.629 Not Supported

Table 4 presents the results of the hypothesis testing for the direct effect of neuromarketing stimuli on
customer engagement. Customer engagement is significantly impacted by visual stimuli (H1) and sensory
stimuli (H3), respectively, with path coefficients of 0.320 (p-value = 0.000) and 0.300 (p-value = 0.000). The
p-values of 0.142 and 0.629 for auditory (H2) and emotional stimuli (H4) showed no significant effect on
customer engagement.

Table 5. Results of moderation hypothesis testing

Path
Hypothesis Path Coefficient  t-value p-value Result

®
H5 (L&S) % V8 — Customer Engagement ¢ 0.566 0.571 Not Supported
H6 (L&S) % AS — Customer Engagement , ;a3 0.686 0.493 Not Supported

LAS x SS — Customer Engagement " Marginally

H7 ) 0.168 1.938 0.053 Suprorted
HS (LSES) * ES — Customer Engagement 49 0.638 0.524 Not Supported

Table 5. (Continued)

Table 5 presents the results of the moderation hypothesis testing, which investigates the role of low
attention span (LAS) in predicting customer engagement with neuromarketing stimuli. According to the
results, low attention span doesn't significantly moderate the effects of visual stimuli (HS), auditory stimuli
(H6), or emotional stimuli (H8) on customer engagement. Nevertheless, sensory stimuli (H7) showed a
marginally significant moderating effect, with a path coefficient of 0.168 (p-value = 0.053), indicating a
potentially moderating effect, although it is weak.

5. Discussion
5.1. Direct effects of neuromarketing stimuli on customer engagement

Hypotheses H1 and H3 are accepted, implying that visual stimuli greatly affect Generation Z's customer
engagement (B = 0.320, p < 0.001). This finding supports the previous studies ®*! indicating that
Generation Z is highly responsive to visual stimuli like graphics, images, animation, and color spectrum.
Generation Z was children who lived in a world steeped in all that was mediated through digital screens. In
this world, visual communication is the primary portable means of learning and processing information [*4,
According to Priporas et al B¢, this generation's eyes want to perceive information using visual stimuli rather
than textual; it seems this generation prefers using visual stimuli for neuromarketing. Moreover, in line with
131 processing visual stimuli faster than words is specifically appropriate for engaging Generation Z with

the short attention span customary to this generation.

This finding does not support the idea that Generation Z cannot be enticed to view visual content due to
their short attention span. This is in tension with the argument ! that Generation Z'ers do not have less
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attention but allocate it more readily to content that aligns with their values and interests. From a practical
point of view, these findings suggest that marketers should focus on visual branding elements, especially on
social media platforms. The key to Generation Z resonating with the brands in front of them is to invest in
authentic, relatable visuals since, according to %), they must avoid seeming overproduced or insincere.

Additionally, hypothesis H3 was confirmed (B = 0.300, p < 0.001); that is, there is a strong relationship
between sensory stimulus and engagement of customers. It further highlights how much experiential
marketing is growing in use, and just as much as Gen Z is looking for it. ! assert that sensory marketing
enables brands to go directly past cognitive resistance to engage more deeply emotionally. Zhang & Song
4guggests that sensory experiences, like touch, smell, or immersive events, will directly impact decision-
making and result in greater engagement. Sensory marketing is very important for Generation Z because they

value authentic and experiential interactions '8!,

The Over-the-counter brand experience through physical retail environments, pop-up stores, or
enhanced reality (AR) platforms is encouraged. It is suggested that marketers invest in this strategy,
considering the increase in consumer demand for multi-sensory experiences. This approach is likely to
engage Generation Z more effectively, similar to what is endorsed by 48],

5.2. Low attention span as a moderating effect

This supported (B = 0.168, p = 0.053) H7, which stated that low attention span would moderate the
effect of sensory stimuli on customer engagement, but the effect was less powerful than expected. However,
this also implies that Generation Z's attention span is still insufficient, which reduces the effectiveness of
sensory stimuli in maintaining. Generation Z does consume content quickly and in multitasking
environments 1, Still, most sensory cues seem effective for attracting Generation Z through unconscious

processing trials %,

This is evidence that Generation Z is not as undivided as some would believe when it comes to attention
span, seeing as attention span becomes lavish when it is allocated to the content you are interested in, they
value and engage with digitally relevant content . Marketers can overcome attention barriers with sensory
stimuli by creating more immersive, multi-sensory experiences.

5.3. Auditory stimuli and emotional stimuli

Generations Z were not impacted by auditory stimuli in support of Hypothesis H2 (§ = 0.129, p = 0.142).
However, earlier research has disclosed the likelihood of auditory cues like jingles and music facilitating
brand recall and emotional connection (Khan, 2025). This study has discovered that auditory cues alone are
not sufficient. According to ', Generation Z likes to watch video content without audio, especially on
TikTok and Instagram, where it tends to consume video content without audio. The diminished impact of

auditory stimuli may also be attributable to multitasking tendencies 2.

The result indicates that the auditory stimuli may be better combined with other sensory cues.
According to %, the combined power of sound with anything visual or tactile will most effectively
strengthen the brand memory. Additionally, Generation Z has been described as sophisticated in dealing with
digital media and supposed to receive authentic and relevant auditory content, which might be why generic
audio cues are not crucial for their engagement.

Our results did not support hypothesis H4 (f = -0.047, p = 0.629), concluding that emotional stimuli did
not significantly affect customer engagement with Generation Z. Emotion is pivotal to decision-making 4,

36]
b

Nevertheless, these findings align with B¢ who discovered that Generation Z associates a stronger
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preference with authentic, honest, and relatable brand communication than too-emotional or dramatic
emotional messaging. The results show that the emotional content must be more authentic and associated
with a social cause or personal values rather than striving to induce a strong emotional response. Generation
Z cares less for content with emotional appeal derived from sentiment and more for content linked to
authenticity and social values 31,

The present study provides theoretical and practical insight into how neuromarketing stimuli influence
Gen Z's customer engagement. Results show that visual and sensory stimuli strongly impact decision-making,
whereas auditory and emotional cues fail to do so. As a result, these findings challenge generalized
assumptions about stimulus effectiveness and highlight the need for Gen Z-specific strategies aligned with
their digital behavior. Despite expectations that attention span would moderate the effects of neuromarketing
stimuli, the actual moderating effect was modest. The above finding suggests that audiences with limited
attention spans can still engage meaningfully with powerful, well-designed stimuli.

This study identifies that visual and sensory stimuli significantly affect engagement, but no such effect
could be devised for auditory and emotional stimuli. This challenges the common notion of marketing
strategies and confirms a more focused approach for Generation Z, who tend to be more selective in media
consumption. Although worries regarding decreasing attention spans are prevalent, the research indicates
attention span doesn't considerably moderate much of neuromarketing effects, signaling that even still, strong
stimuli do (and will) create 'real' engagement.

6. Conclusion

The practical approach for marketers is to focus on creating immersive, visual, and sensory-rich
experiences rather than simply shortening content. To capture and maintain attention, relevancy, authenticity,
and interactivity are critical factors. Ultimately, understanding Generation Z's responses to different types of
stimuli allows marketers to design more effective campaigns and create deeper connections with this
cognitively selective population. As such, theoretically, our research makes clear which neuromarketing
tools have the highest potential to enlighten Gen Z consumers. It also challenges simplistic beliefs that short
attention is always detrimental to marketing, one extrapolating from recent consumer behaviors.

From a practical standpoint, the risk for marketers is clear based on the findings — visually engaging
content with multi-sensory experiences is readily returned on investment with the most significant levels of
engagement. However, the data also suggests no need to oversimplify or shorten content since material
engaging by design does not require this. Finally, it is concluded that marketers need to change their
strategies and align with Generation Z's preferential views on perception and cognition.
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