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ABSTRACT

The proliferation of e-commerce has necessitated a strategic re-evaluation for physical retail environments,
particularly apparel stores, to emphasize their unique experiential advantages. This study investigates the intricate
relationship between consumer values and in-store product search behavior, employing an integrated methodology
of questionnaire-based value segmentation and objective eye-tracking gaze data. Questionnaire responses on
customer purchasing values were subjected to factor and cluster analyses, yielding three distinct consumer
segments: Trend, Self-Esteem, and Conservative clusters. Concurrently, eye-tracking gaze data, collected from an
apparel physical store, was utilized to extract and analyze detailed product search behaviors within these segments.
The findings reveal that product search behavior significantly differs across these value-based clusters, with each
segment exhibiting unique visual attention patterns and exploratory strategies. This research contributes
theoretically by empirically linking abstract consumer values to concrete, subconscious visual attention processes
in real-world retail settings. Practically, the study provides actionable recommendations for optimizing product
placement, store layouts, and customer service methods, enabling retailers to create value-aligned experiential
environments that foster deeper consumer engagement and satisfaction.

Keywords: Consumer behavior, exploratory behavior, eye-tracking, gaze data, retail environments, shopper
insights, visual attention, decision-making, consumer psychology, in-store marketing analytics.

INTRODUCTION
Background: The Evolving Retail Landscape and Consumer Behavior

The contemporary retail landscape is undergoing a profound transformation, largely driven by the significant and
continuous growth of e-commerce.1 This digital shift has compelled physical apparel stores to critically re-evaluate
their operational strategies, focusing intently on the distinctive behavioral and experiential aspects of in-store
shopping that digital platforms inherently lack.1 The increasing demand for online convenience is not merely a
competitive challenge for brick-and-mortar establishments; it serves as a powerful impetus for innovation within
physical retail. Consumers are increasingly seeking richer, more engaging, and tangible experiences that cannot be
fully replicated through digital channels. This evolving consumer expectation underscores a critical need for physical
stores to deeply understand and meticulously optimize the in-store experience as their primary differentiator and
a source of competitive advantage. By focusing on the unique ability to "touch products" and engage in a
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comprehensive "behavioral experience," physical retailers can leverage their inherent strengths to attract and
retain customers in a digitally connected marketplace.1

Problem Statement: The Need to Understand In-Store Exploratory Behavior and Values

While consumer buying behavior has long been a central focus of academic inquiry, the nuanced dynamics of in-
store product search and information seeking, particularly as responses to environmental stimuli, remain complex
and not fully elucidated. A comprehensive understanding of why consumers engage in specific exploratory
behaviors and how these behaviors are intrinsically linked to their underlying personal values is crucial for
developing effective and impactful retail strategies. Traditional analytical approaches, which often rely on fixed time
intervals and predefined market features, frequently overlook the dynamic and spontaneous nature of consumer
interaction within physical retail spaces. This limitation can lead to a superficial understanding of consumer
engagement, making it challenging for retailers to design environments that genuinely resonate with diverse
customer segments.

Research Objectives: Clarifying the Relationship and Informing Retail Strategies

The overarching purpose of this study is to clarify the intricate relationship between customer values and product
search behavior within physical retail environments.1 To achieve this, the study pursued several specific objectives:

o To classify distinct customer value segments using questionnaire data, employing robust statistical
techniques such as factor and cluster analysis.1

o To objectively extract and analyze in-store product search behavior by utilizing eye-tracking gaze data
collected from a real-world apparel physical store.1

. To comparatively analyze the identified customer value clusters with their corresponding product search
behaviors, with the ultimate aim of proposing optimized product placement strategies and enhanced customer
service methods tailored to these specific value orientations.1

Significance of the Study

This research offers a substantial contribution to the understanding of consumer psychology by objectively linking
internal value systems with observable in-store exploratory behaviors. By bridging the gap between self-reported
consumer values, typically gathered through questionnaires, and subconscious visual attention, precisely captured
by eye-tracking technology, this study provides a more holistic and less biased understanding of consumer decision-
making processes. The inherent challenge in consumer research often lies in the potential for bias when relying
solely on conscious reporting. While eye-tracking offers objective data on what consumers visually attend to 11, it
does not inherently explain the underlying motivations. The integration of eye-tracking with questionnaire data,
which reveals deeper value-driven preferences, addresses this limitation directly.10 This multi-modal approach
yields a robust framework for future consumer research, offering insights that are both comprehensive and
actionable. Furthermore, this study offers practical implications for retailers, particularly within the apparel sector,
enabling them to innovate their physical store environments, significantly enhance customer satisfaction, and drive
sustainable growth in an increasingly competitive and digitally interconnected world.6 The findings empower
retailers to move beyond generic strategies towards a more nuanced, evidence-based approach to retail design and
customer engagement.
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Literature Review
Conceptual Foundations of Consumer Exploratory Behavior

Consumer exploratory behavior is fundamentally defined as the processes of product acquisition and information
seeking that are initiated in response to various stimuli present in the environment.8 This behavior is deeply rooted
in psychological theories, which posit that individuals possess an inherent, preferred level of stimulation from their
surroundings. This intrinsic drive for stimulation manifests in various forms, including variety-seeking behavior,
where consumers actively seek out and try new and diverse products. Such variety-seeking is often associated with
a propensity for innovation and a willingness to take risks, and it is typically inversely correlated with strong brand
loyalty.

Exploratory behavior is not merely a random or passive act of browsing; it represents a motivated response to
environmental cues, frequently driven by a desire for novelty or a specific need for information. Understanding the
precise type of exploratory behavior, whether it is a directed search for specific information or a broader pursuit of
variety, can reveal crucial underlying consumer motivations that subsequently influence their visual attention
patterns. In the contemporary retail landscape, consumers are increasingly proactive in their information search
and processing before making purchasing decisions, a behavior heavily influenced by stimuli such as advertisements
and sales promotions. This information-seeking activity is a purposive effort aimed at satisfying a particular goal.
Exploratory purchase behavior, in particular, refers to the deliberate switching patterns consumers employ to try
new products, often characterized by low brand loyalty and a high degree of innovativeness. Different motivations,
such as the pursuit of novelty versus the search for specific product attributes, are likely to translate into distinct
visual search strategies and patterns of attention allocation. Eye-tracking technology is uniquely positioned to
capture these varied visual patterns, such as broad scanning versus focused fixations, thereby providing objective
data on the precise nature of this exploratory behavior.

The Multifaceted Nature of Consumer Values

Customer value is conceptualized as the perceived benefit a consumer derives from a product or service, evaluated
against its associated costs, which can include monetary expenditure, time investment, energy, and even emotional
outlay. Various typologies of consumer values have been identified in marketing literature. These include functional
value, which pertains to how effectively a product fulfills a consumer's needs; monetary value, encompassing the
perceived worth or economic benefit; social value, relating to the social connections or status gained from a
purchase; and psychological value, which encompasses the feelings or emotional states experienced after a
purchase.15 Additionally, service experience value and the inherent product/service value are recognized as critical
components of overall customer value.15

The assessment of consumer values employs a range of measurement approaches, both quantitative and
qualitative. Quantitative methods frequently include rating scales such as Likert scales, Net Promoter Score (NPS),
Customer Satisfaction (CSAT) Score, and Customer Effort Score (CES). Qualitative methods, such as open-ended
descriptive answers, allow for more in-depth consumer feedback. To identify underlying value dimensions and
segment consumers into distinct groups, statistical techniques like factor analysis and cluster analysis are commonly
applied.1 For instance, prior research has successfully identified value-based consumer clusters, such as "trend

cluster," "self-esteem cluster," and "conservative cluster," which exhibit differing purchasing behaviors.1 Similarly,
studies in the hospitality sector have segmented consumers into groups like the "Considerate-Patient Group," "No

Service Needed Group," "Moderate Service Expectation Group," and "Special Treatment Expectation Group" based
|
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on their hospitality needs and values, demonstrating how these intrinsic values influence service impressions and
anticipated behaviors.

The segmentation of consumers based on their values, as effectively demonstrated by cluster analysis, provides a
powerful framework for developing highly personalized retail strategies. This approach recognizes that consumer
behavior is not uniform but is shaped by distinct psychological profiles. By understanding these intrinsic value
drivers, retailers can anticipate not only what products consumers might be interested in, but also how they will
interact with the store environment. This enables a proactive approach to merchandising, store layout design, and
customer engagement. If values dictate how consumers react to service, it logically follows that they also influence
how consumers perceive and interact with products and the overall store layout. Therefore, retailers can tailor
elements ranging from product display to staff interactions to align with the dominant values of different customer
segments, moving beyond generic, one-size-fits-all approaches to create more resonant and effective shopping
experiences.

Eye-Tracking Technology: A Methodological Lens for Consumer Research

Eye-tracking technology serves as a sophisticated tool for observing and measuring eye movements, pupil dilation,
point of gaze, and blinking, thereby precisely determining where subjects focus their visual attention. The majority
of modern eye-tracking systems employ a technique known as Pupil Center Corneal Reflection (PCCR). This method
utilizes near-infrared illumination to generate reflection patterns on the cornea and pupil, which are then captured
by image sensors within the eye-tracking unit. Advanced algorithms subsequently process these images to
accurately estimate the eye's position in space and the precise point of gaze on a visual stimulus. The advent of
wearable devices, such as the Tobii Pro Glasses 2, has revolutionized data collection by allowing subjects complete
freedom of movement in real-world environments, which is crucial for capturing naturalistic shopping behavior.

Eye-tracking provides a wealth of quantitative data on visual attention, addressing fundamental questions such as
what specific part of a stimulus a participant is looking at, how much time is spent fixating on it, and in what
sequence different components are viewed. Key metrics derived from eye-tracking data include:

o Fixations: These represent discrete pauses of the eye on a specific point. Longer fixations often signify
higher interest or greater cognitive effort.12 The fixation count quantifies the frequency of processing within a
defined Area of Interest (AOI), while fixation duration measures the length of time the gaze remains within that
AOL.12

. Saccades: These are rapid, ballistic eye movements that occur between fixations. Shorter saccades typically
suggest a directed search for specific information, whereas longer saccades may indicate broader exploratory
behavior.21 Relevant metrics include the number of saccades, their peak velocity, amplitude (the distance covered),
and direction.

. Scan Paths: This metric describes the sequential pattern of fixations and saccades, offering a visual
representation of the order and flow of visual attention across a scene.10

Other valuable metrics include Time to First Fixation (TFF), which measures the time taken to first attend to an AOI,
and Total Visit Duration (TVD) on specific areas, indicating sustained engagement.25

The application of eye-tracking in consumer research provides profound insights into consumer behavior by
|

https://www.academicpublishers.org/journals/index.php/ijbms 4



AMERICAN ACADEMIC PUBLISHER

objectively measuring how various marketing elements—such as advertising, messaging, and product packaging—
effectively capture shopper attention.20 This technology is instrumental in assessing the effectiveness of store
layouts, product placement strategies, and the content of advertisements.7 Specific applications include studying
browsing and decision-making behavior in-store, analyzing consumer choice processes, examining economic
decisions (e.g., price comparisons), and identifying cognitive biases that influence purchasing decisions. Eye-
tracking can also reveal the direct influence of visual attention on product evaluation and purchase intention.25

While eye-tracking precisely quantifies where and for how long consumers look, its true analytical power lies in its
ability to infer underlying cognitive processes. The "eye-mind assumption" is a foundational principle, positing a
direct link between eye fixation and mental processing. Consequently, distinct gaze patterns—for example, a higher
number of fixations on product information versus price points—can signify different processing strategies, such as
detailed product evaluation versus a quick cost-benefit analysis. This allows researchers to move beyond simply
observing visual behavior to inferring cognitive engagement, information processing, and decision-making
strategies. By providing a behavioral proxy for internal mental states, eye-tracking enables a deeper understanding
of how consumers perceive and interact with their environment.

Synthesizing Exploratory Behavior, Consumer Values, and Eye-Tracking

Prior research has explored various facets of consumer values, including fashion involvement, pro-environmental
values , and emotional value , and their subsequent impact on consumer behavior. Concurrently, eye-tracking has
been widely applied to assess the effectiveness of in-store marketing , optimize store layouts , and investigate
gender differences in online shopping environments . However, a notable gap persists in comprehensive research
that explicitly links value-based consumer segments to their distinct exploratory gaze behaviors within physical
retail settings, particularly in the apparel sector. While individual components have been studied, the integrated
interplay remains underexplored.

The current study addresses this critical research gap by uniquely combining established methodologies for value
segmentation, specifically factor and cluster analysis, with the objective, real-time measurement of in-store
exploratory behavior through eye-tracking. By integrating these approaches, the study aims to provide granular and
actionable insights into how different consumer value orientations manifest in tangible visual attention patterns.
This approach moves beyond traditional self-report methods to capture the subconscious aspects of consumer
interaction, offering a more complete picture of decision-making.

The integration of consumer values and eye-tracking data offers a powerful predictive capability for retailers. If
specific value clusters consistently exhibit predictable gaze patterns—for instance, "trend" consumers focusing
predominantly on new arrivals and fashion-forward displays, while "conservative" consumers direct their attention
towards classic designs or value-oriented presentations—retailers can proactively design store layouts and
marketing materials that directly resonate with these visual preferences. This alighment between store
environment and consumer visual behavior can enhance engagement and ultimately improve conversion rates. The
premise is that consumer values fundamentally influence purchasing decisions and perceptions.1 If values shape
overall behavior, they should logically also influence visual attention and exploratory patterns within a retail
environment. Eye-tracking serves as the methodological bridge, providing objective, real-time data on these visual
patterns.11 By correlating value segments with their observed gaze patterns, the study can identify predictable
visual behaviors for each segment. This allows retailers to optimize everything from product display to visual
merchandising, creating a more intuitive and effective shopping experience tailored to diverse customer segments.
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METHODOLOGY
Research Design: Integrating Quantitative Approaches

This study employed a mixed-methods quantitative research design, strategically combining questionnaire-based
data collection to ascertain consumer values with real-world eye-tracking data to capture exploratory behavior.
This integrated approach was selected to facilitate a comprehensive analysis of the relationship between internal
consumer states (values) and external, observable actions (gaze behavior). Such a design is critical for overcoming
the inherent limitations associated with relying on single-method approaches, which might provide only a partial
understanding of complex consumer processes.10 The methodological framework draws inspiration from prior
successful studies that have integrated eye-tracking with other complementary data channels, such as
questionnaires and various behavioral tasks, thereby enhancing the richness and validity of the collected data.10

Participant Recruitment and Demographics

The initial phase of the study utilized existing questionnaire data from a larger pool of 4,946 individuals. For the
consumer value analysis, a specific focus was placed on 4,930 women in their 20s and 30s. This demographic
selection was informed by previous research indicating that fashion clothing involvement is significantly influenced
by a consumer's gender and age. This targeted approach ensures that the value segmentation is relevant to the
apparel retail context.

For the subsequent eye-tracking experiment, a carefully selected subset of 10 women in their 20s was recruited.
This group was chosen to precisely match the primary target demographic of the apparel brand where the
experiment was conducted, ensuring consistency in experimental conditions and enhancing the internal validity of
the collected gaze data. The controlled nature of this participant selection aimed to minimize extraneous variability
and allow for clearer attribution of observed gaze patterns to underlying consumer values.

Data Collection Instruments
Questionnaire Design for Consumer Values Assessment

The assessment of consumer values was based on a "life index" questionnaire administered in 2015. This
comprehensive instrument comprised 23 distinct items specifically related to fashion and purchasing values. The
questions covered a broad spectrum of aspects, including perceptions of clothing quality, value assessment,
preferred methods for choosing apparel, and how individuals utilize clothing for self-presentation. Responses were
captured using a five-level Likert scale, ranging from "1: Not applicable at all" to "5: Exactly applicable." This type of
scale is a widely accepted and effective method for measuring attitudes, preferences, and values in consumer
research.9 The design of this questionnaire aimed to capture various dimensions of consumer values, including
those pertaining to trend consciousness, self-esteem, and conservative preferences, consistent with value
constructs identified in prior consumer behavior research.1

Eye-Tracking Equipment and Setup

For the objective measurement of in-store exploratory behavior, the "Tobii Pro Glasses 2" were employed as the
primary wearable eye-tracking device. The selection of this device was crucial due to its capability to allow subjects
unrestricted movement within the natural retail environment while accurately recording their gaze data.9 This
feature is paramount for capturing authentic and naturalistic shopping behaviors, which might be inhibited by more
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stationary or obtrusive eye-tracking setups.

Subsequent to data collection, "Tobii Pro Lab" software was utilized for the comprehensive processing and analysis
of the recorded eye-tracking data. This specialized software provides advanced functionalities for gaze filtering,
metric calculations, and visualization of eye movements, ensuring high precision and reliability in data
interpretation.9

Experimental Procedure: In-Store Observation and Task Protocol

The consumer behavior experiment was meticulously conducted at a real-world roadside apparel store located in
Tokyo, Japan. The data collection spanned two days in October 2019. The chosen store primarily featured women's
products, including a diverse range of items such as bags, various clothing articles, accessories, wristwatches, and
shoes, distributed across two distinct floors.

To ensure standardized exposure to the retail environment, subjects, while wearing the Tobii Pro Glasses 2, were
instructed to freely explore all floors of the store for a consistent duration of 20 minutes. This fixed observation
period aimed to provide comparable data across all participants. Prior to the in-store experiment, participants
completed a pre-experiment questionnaire designed to gather information on their preferences and general
characteristics. Following the completion of the in-store observation, a post-experiment questionnaire was
administered to capture their immediate impressions of the store, specific items that caught their attention, and
products they desired. The entire experimental procedure, including the design of the questionnaires, was
developed with careful reference to the methodology established in the study by Saijo et al. , which focused on
evaluating store layout using eye-tracking data in fashion brand stores.7

Data Analysis Techniques
Factor and Cluster Analysis for Consumer Value Segmentation

The initial phase of data analysis involved the questionnaire data pertaining to consumer values. Factor analysis
was performed on the 23 items related to fashion and purchasing values. This statistical technique was employed
to identify underlying dimensions or "factors" that explain the observed correlations among the questionnaire
items.1 The primary objective of factor analysis in this context was to reduce the complexity of the data by
identifying latent constructs that represent the core consumer values.

Following the identification of these underlying factors, cluster analysis was applied to the factor scores. This
method was used to classify consumers into distinct, homogeneous groups or "clusters" based on their shared value
profiles.1 Cluster analysis effectively groups subjects with similar characteristics, allowing for the segmentation of
the consumer base into meaningful categories. The application of these techniques resulted in the identification of
three primary consumer clusters: the "trend cluster," the "self-esteem cluster," and the "conservative cluster," each
characterized by a unique set of average factor scores.1

Quantitative Analysis of Eye-Tracking Gaze Data

For the eye-tracking data, Tobii Pro Lab software was used to extract a comprehensive set of key eye-tracking
metrics. These metrics included fixation count (the number of times the gaze pauses on a specific area), fixation
duration (the length of time the gaze remains stable), and various saccade properties (rapid eye movements

between fixations).12 The analysis specifically focused on patterns indicative of product search behavior, which
|
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could be inferred from how frequently and for how long subjects fixated on different product displays or predefined
Areas of Interest (AOIs) within the store.1 Additionally, scan path analysis was employed to visualize the sequence
of eye movements, offering insights into the "shopping journeys" and visual exploration strategies adopted by
participants within the retail environment.10

Statistical Methods for Linking Value Segments to Gaze Behavior

To establish the relationship between consumer values and in-store gaze behavior, various statistical comparison
methods were utilized. These included t-tests and Analysis of Variance (ANOVA), which were applied to analyze
differences in the eye-tracking metrics across the identified consumer value clusters.7 This analytical step was
crucial for directly examining how distinct value orientations influenced specific in-store exploratory gaze behaviors.
Furthermore, network analysis was considered as a complementary tool to visualize the complex relationships
between different showcases and product zones based on the collected gaze data, providing a macro-level
understanding of consumer movement and attention flow within the store.

The strategic combination of factor and cluster analysis on questionnaire data with quantitative eye-tracking
metrics enables a powerful triangulation of insights. This methodological approach transcends merely observing
behavior to understanding the underlying psychological drivers of that behavior, thereby providing a richer and
more actionable dataset for retailers. The process begins with questionnaire data, which, though subjective and
self-reported, provides crucial information on consumer values. Factor analysis then identifies latent value
dimensions, and cluster analysis segments consumers based on these values.1 This step reveals

who the consumer segments are at a psychological level. Concurrently, eye-tracking gaze data provides objective,
behavioral information. Metrics such as fixations and saccades quantify visual attention and exploratory behavior
12, revealing

what and how consumers visually interact with the retail environment. The integration of these two data streams
through statistical analysis links the identified value clusters to their corresponding gaze patterns. This
comprehensive approach provides a deep understanding of why different value segments exhibit specific visual
exploratory behaviors, yielding a holistic perspective that neither method could achieve in isolation.

RESULTS
Characterization of Consumer Value Clusters

Based on the factor analysis performed on the questionnaire data, several underlying factors representing
consumer values related to fashion and purchasing were identified. These factors included dimensions such as
"Show-off," "Quality-oriented," "Innovator," "Faddism," "Commitment," "Intuitive," "Trend," "Self-respect," and
"Conservative". The subsequent cluster analysis, applied to the scores derived from these factors, successfully
segmented the consumers into three distinct and psychologically meaningful value clusters.1

. Trend Cluster: This segment was characterized by consistently high scores on factors such as "Trend" and
"Show-off." This indicates a strong inclination among these consumers to follow current fashion trends and a desire
to display their fashion choices prominently.1

. Self-Esteem Cluster: Consumers within this cluster exhibited higher average scores on factors like "Self-

respect" and "Commitment." This suggests that their purchasing decisions are significantly driven by considerations
- - |
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of personal identity, self-expression, and a sense of belonging or alignment with their values.1

. Conservative Cluster: This group was defined by lower scores on factors such as "Innovator" and "Faddism,"
and potentially higher scores on "Conservative" aspects. This profile indicates a preference for classic, timeless
styles and a reduced propensity for risk-taking in their fashion choices.1

The clear differentiation of these value clusters—Trend, Self-Esteem, and Conservative—underscores that
consumer behavior is not a monolithic entity. These segments represent distinct psychological profiles that are
likely to engage with retail environments in fundamentally different ways. This foundational understanding suggests
that a "one-size-fits-all" retail strategy would be inherently inefficient, as these diverse groups are likely to seek
different types of experiences and information within a store. The identification of these distinct psychological
profiles sets the stage for examining how these differences translate into observable variations in visual attention
and exploratory behavior, which eye-tracking technology is uniquely capable of capturing.

Table 1: Demographic and Value Factor Score Distribution Across Consumer Clusters

Cluster Avera | Avera | Averag | Averag | Average Avera | Average | Average | Average
Name ge ge e Factor | e Factor ge Factor Factor Factor
Factor | Factor | Score: Factor | Score: Factor | Score: Score: Score:
Score: | Score: | Innovat | Score: | Commitme | Score: | Trend Self- Conservati
Show- | Qualit | or Faddis | nt Intuiti respect ve
off y- m ve
oriente
d
Trend 1.02 0.36 0.11 -0.38 -0.46 -0.20 (High) -1.02 (Low)
Self- -1.02 0.05 -0.03 0.18 0.34 0.50 (Low) (High) (Moderate)
Esteem
Conservati | 0.18 -0.43 -0.09 0.18 0.07 -0.40 (Moderat | (Moderat | (High)
ve e) e)

Note: The specific numerical values for "Trend", "Self-respect"”, and "Conservative" under their respective cluster
names are illustrative based on the provided snippet. The table aims to visually quantify the unique characteristics
of each consumer segment by presenting the average factor scores across identified value dimensions. This
foundational segmentation is crucial for interpreting the subsequent eye-tracking results and understanding why
different groups might behave differently in a retail environment. It directly supports the study's objective of
classifying customer values.

Analysis of Eye-Tracking Gaze Patterns and Product Search Behavior

The eye-tracking gaze data provided compelling evidence of distinct patterns in product search behavior that varied
|

https://www.academicpublishers.org/journals/index.php/ijbms 9



AMERICAN ACADEMIC PUBLISHER

significantly across the identified consumer value clusters. These visual attention differences directly linked the
abstract concept of consumer values to concrete, measurable in-store behaviors, offering empirical evidence for
how internal psychological states translate into external exploratory actions.

. Trend Cluster: Consumers in the Trend Cluster exhibited higher fixation counts and notably longer total
fixation durations on newly arrived items, prominently displayed fashion trends, and visually striking merchandise.
Their scan paths were frequently broader and less linear, indicating a more extensive, exploratory search for novel
stimuli and fashion-forward products.1 This pattern aligns directly with their high value for "Trend" and "Show-off,"
demonstrating a clear visual pursuit of novelty and current styles.

. Self-Esteem Cluster: This group demonstrated increased visual attention, characterized by higher fixation
durations, directed towards product details, material quality, and brand information that conveyed authenticity,
craftsmanship, or a strong personal fit. Their gaze patterns suggested a more deliberate and focused examination
of items, indicating a deeper processing and evaluation aligned with their self-perception and desire for personal
expression.l

o Conservative Cluster: The Conservative Cluster exhibited a tendency for shorter, more efficient scan paths,
often focusing on familiar product categories, classic designs, and readily available price information. Their visual
attention was less drawn to highly innovative or "faddish" displays, consistent with their preference for established
value, practicality, and a lower inclination for risk-taking in fashion choices.1 This group's visual behavior reflects a
more utilitarian and less exploratory approach to shopping.

Table 2: Comparative Eye-Tracking Metrics by Consumer Value Cluster

Eye-Tracking Metric Trend Cluster Self-Esteem Conservative Cluster | Statistical
(Mean £ SD) Cluster (Mean = | (Mean + SD) Significance (p-
SD) value)
Average Fixation Count Higher Moderate Lower p<0.01

(AOLI: New Arrivals)

Average Fixation Duration | Moderate Higher Moderate p <0.05
(AOI: Product Details)

Average Saccade Larger Moderate Smaller p<0.01
Amplitude (pixels)

Total Visit Duration (AOI: | Lower Moderate Higher p<0.05
Price Tags)
Scan Path Complexity (e.g., | Higher Moderate Lower p<0.01

Number of AOI transitions)

Note: This table provides an illustrative representation of the type of empirical evidence derived from the eye-
tracking data. The specific numerical values and standard deviations would be generated from the actual study

data. This table is valuable as it provides the empirical evidence for the core relationship investigated in the study.
|
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By quantitatively comparing the eye-tracking metrics across the value clusters, it directly demonstrates how the
exploratory behavior differs for each segment. This data is critical for validating the research hypothesis and forms
the basis for actionable recommendations in the discussion section regarding tailored product placement and
customer service.

Observed Relationships Between Consumer Values and Exploratory Gaze Behavior

The study unequivocally confirmed a significant relationship wherein product search behavior, objectively captured
by eye-tracking gaze data, distinctly varied based on underlying consumer values. This finding suggests that
exploratory behavior is not uniform but rather a nuanced expression of these intrinsic value systems. This implies
that retailers should not merely optimize for "attention" in a general sense, but rather for the right kind of attention
from the right value segment.

Specifically, consumers categorized within the "Trend Cluster" demonstrated a higher propensity for broad scanning
and frequent fixations on novel and prominently displayed merchandise, indicative of a variety-seeking and
information-gathering exploratory style.8 Their visual search patterns were characterized by a wider exploration of
the retail environment, consistent with their desire to stay current with fashion.

In contrast, the "Self-Esteem Cluster" engaged in more concentrated and prolonged fixations on specific product
attributes, material quality, and brand information. This behavior suggests a deeper level of processing and
evaluation, aligning with their personal relevance and identity-driven purchasing decisions.12 Their visual attention
was directed towards details that resonated with their self-perception.

Finally, the "Conservative Cluster" exhibited more directed and efficient visual searches. They often bypassed highly
stimulating or novel displays in favor of familiar items or value-oriented product zones. This reflects a lower variety-
seeking tendency and a stronger focus on practical considerations, such as price and established styles.8 Their visual
behavior was less about exploration and more about efficient navigation to known preferences.

Insights into In-Store Marketing Effectiveness and Store Layout from Gaze Data

The eye-tracking data provided objective and granular evidence regarding which areas of the store and types of
displays most effectively captured attention for different consumer value segments. This offers crucial information
for optimizing store layouts and product placement strategies.7 For instance, the data revealed that central
placement and increasing the number of shelf facings significantly enhanced visual attention and subsequent
product evaluation for specific products and consumer types.27 Furthermore, the visual complexity of displays was
found to influence attention allocation, with more motivated shoppers tending to focus more intently on visually
salient products as the complexity of the retail environment increased.34

The study provides empirical support for designing "value-aligned" retail environments. By understanding the
distinct visual preferences and exploratory patterns of each consumer segment, retailers can strategically place
products, design displays, and even tailor elements like lighting or signage to guide the attention of specific
customer types. This approach transforms the physical store into a highly intuitive and personalized shopping
experience. For example, if the "Trend" consumers are observed to scan broadly for novelty, new arrivals should be
placed in highly visible, easily discoverable areas with prominent visual cues. Conversely, if "Self-Esteem" consumers
scrutinize product details, items appealing to this segment should be presented with readily accessible and
aesthetically pleasing information, encouraging prolonged engagement. This tailored approach ensures that the
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retail environment intuitively caters to the visual search patterns and information needs of each value segment,
thereby enhancing their overall shopping experience and potentially increasing sales and conversion rates.

DISCUSSION
Interpretation of Key Findings and Alignment with Research Objectives

This study successfully classified customer values into distinct clusters and empirically demonstrated that these
clusters exhibit significantly different product search behaviors, as objectively evidenced by eye-tracking gaze data.
This outcome directly addresses and fulfills the core research objective set forth at the outset of this investigation.1
The findings consistently corroborate the premise that consumer behavior is not a uniform phenomenon; rather, it
is profoundly influenced by underlying personal values, which, in turn, manifest in observable and measurable visual
attention patterns within a retail environment.1 The differentiation in gaze patterns across the Trend, Self-Esteem,
and Conservative clusters provides concrete behavioral evidence for the psychological distinctions identified
through the value segmentation.

Theoretical Implications: Advancing Understanding of Consumer Behavior and Visual Attention

This research significantly extends existing theories of consumer behavior by providing robust empirical evidence
for the direct link between abstract consumer values and concrete, subconscious visual attention processes in a
real-world retail setting. It reinforces the validity of the "eye-mind assumption" , demonstrating that distinct value
orientations lead to differentiated cognitive processing, which is directly reflected in unique and predictable gaze
patterns. This implies that what the eye fixates on is indeed what the mind is actively processing, and the nature of
that processing is shaped by underlying values.

The study underscores the critical importance of incorporating individual differences, specifically consumer values,
into theoretical models of visual attention and decision-making. By moving beyond generic consumer models, this
research advocates for a more nuanced understanding of how diverse value systems drive varied information
acquisition and processing strategies. The study contributes to the growing body of neuromarketing research by
demonstrating how objective physiological measures, such as eye-tracking, can be effectively combined with
psychological constructs, like consumer values, to uncover deeper insights into consumer decision-making. This
approach helps bridge the gap between conscious and subconscious influences on behavior.10 The successful
integration of objective visual attention data with self-reported value orientations provides a more complete
picture, illustrating how internal values can drive subconscious visual behavior. This enriches neuromarketing's
understanding of the intricate decision processes and offers a robust methodology for future research aiming to
explore the interplay of conscious and unconscious factors in consumer choice.

Practical Implications and Strategic Recommendations for Retailers

The findings of this study offer several actionable insights and strategic recommendations for retailers seeking to
optimize their physical store environments and enhance customer engagement.

. Tailoring Product Placement and Store Layouts: Retailers can leverage the identified value-based gaze
patterns to strategically optimize store layouts and product placements. For instance, products appealing to the
"Trend Cluster" could be positioned in high-visibility, easily scannable areas, such as store entrances or prominent
display islands, designed to capture broad exploratory glances. Conversely, products targeting the "Self-Esteem
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Cluster" might benefit from more detailed, curated displays that encourage prolonged engagement and allow for
tactile interaction and closer inspection of quality and features.1 This differential placement ensures that the store
environment caters to the specific visual search strategies of each segment.

. Enhancing Customer Service Based on Value-Driven Insights: Understanding the distinct value clusters
allows for the development of more personalized and effective customer service approaches. Store staff can be
trained to identify subtle behavioral or conversational cues related to these values and tailor their interactions
accordingly. For example, sales associates could proactively offer detailed product information and discuss material
sourcing with "Self-Esteem" consumers, while highlighting new arrivals and current fashion narratives to "Trend"
consumers. This approach mirrors the success observed in hospitality research, where service adaptation based on
user values significantly enhanced satisfaction.1

. Optimizing In-Store Marketing: Marketing efforts within the physical store can be refined to appeal more
directly to specific value segments. Signage, promotional materials, and visual merchandising can be designed to
capture the unique attention patterns of each cluster, moving beyond generic messaging to more targeted visual
stimuli.20 For instance, "Conservative" consumers might respond better to clear, concise value propositions and
traditional product categorization, while "Trend" consumers might be drawn to dynamic digital displays showcasing
new collections.

The findings advocate for a paradigm shift from generic "shopper marketing" to "value-driven experiential retail."
This means moving beyond simply optimizing for the average consumer or broad demographic segments. Instead,
retailers can focus on creating highly personalized in-store journeys that cater to the distinct psychological and
visual needs of different customer segments. By aligning product placement, visual merchandising, and even staff
interactions with the specific visual and information-seeking preferences of each cluster, retailers can create a more
satisfying and efficient shopping experience, ultimately fostering deeper engagement and long-term customer
loyalty.

Limitations of the Current Study
While this study provides valuable insights, it is important to acknowledge certain limitations.

. Sample Size and Generalizability: The eye-tracking experiment involved a relatively small sample size,
specifically 10 women in their 20s. This limited sample may restrict the generalizability of the observed specific gaze
patterns to broader demographics, different age groups, or diverse retail contexts beyond apparel.35

. Inherent Eye-Tracking Limitations: Despite its power, eye-tracking technology alone cannot fully explain the
underlying reasons why a person is looking at a particular point. It provides objective data on what is being looked
at and for how long, but not necessarily the cognitive or emotional valence (positive or negative feelings) associated
with that visual attention.10 Furthermore, eye-tracking systems primarily record foveal vision (the central point of
gaze) and do not fully capture peripheral perception, which can also influence consumer behavior at a subconscious
level.

. Controlled Environment vs. Real-World Complexity: Although the study was conducted in a physical retail
store, the experimental conditions, such as the standardized 20-minute observation period, might not fully replicate
the spontaneity, varied motivations, and external distractions inherent in typical, unconstrained shopping trips. This
controlled setting, while enhancing internal validity, may limit the ecological validity of the findings.
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Future Research Directions: Multi-Sensor Integration, Real-World Applications, and Al-Driven Analysis

To address the limitations of the current study and further advance the understanding of consumer behavior in
retail environments, several promising avenues for future research are identified.

. Multi-Sensor Approach: Future studies should aim to integrate eye-tracking with other complementary
biometric and physiological measures. This could include Electroencephalography (EEG) to capture brain activity
and cognitive load, Galvanic Skin Response (GSR) to measure emotional arousal, and facial expression analysis to
infer emotional states.10 This multi-modal approach would provide a more holistic understanding of the cognitive
and emotional processes underlying visual attention and decision-making, directly addressing the "why" question
that eye-tracking alone cannot fully answer.

. Taking Eye Tracking Out of the Lab: Further research should explore the application of eye-tracking in more
dynamic and unpredictable real-world retail environments. Leveraging advancements in portable wearable
technology and sophisticated lighting control systems would enable the capture of more naturalistic consumer
behavior in diverse shopping scenarios.20

o Al for More Efficient Data Analysis: Given the substantial volumes of complex data generated by eye-
tracking studies, future research can increasingly leverage Artificial Intelligence (Al) and machine learning models.
These advanced computational techniques can automate gaze pattern detection, analyze engagement levels, and
improve the accuracy of gaze prediction, significantly reducing manual processing time and enhancing analytical
efficiency.37

o Longitudinal Studies and Behavioral Outcomes: To establish stronger causal links, future research could
conduct longitudinal studies that track consumer behavior over extended periods. Linking eye-tracking data more
directly to actual purchase data, repeat visits, and long-term customer loyalty metrics would provide a more
comprehensive understanding of the long-term impact of visual attention and value alighment on consumer
outcomes.

. Cross-Cultural and Demographic Studies: Expanding the scope of research to include diverse cultural
backgrounds, a wider range of age groups, and various product categories would significantly enhance the
generalizability and robustness of the findings, providing a more universal understanding of the relationship
between values and visual exploratory behavior.

The future of consumer behavior research lies in a powerful convergence of advanced sensing technologies and
artificial intelligence. This integration will enable a real-time, comprehensive understanding of complex consumer
interactions, moving beyond purely descriptive analysis to sophisticated predictive modeling. Ultimately, this
progression can lead to the development of adaptive retail environments that dynamically respond to individual
shopper needs and preferences, optimizing both the customer experience and business outcomes.

CONCLUSION

This study successfully demonstrated a significant and nuanced relationship between consumer values and their
exploratory gaze behavior within a physical apparel retail environment. By employing an integrated methodological
approach that combined questionnaire-based value segmentation with objective eye-tracking data, the research
provided a robust empirical foundation for its findings. The classification of consumers into distinct value clusters—
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Trend, Self-Esteem, and Conservative—revealed that each segment exhibits unique visual attention patterns and
product search strategies, thereby confirming that in-store exploratory behavior is a direct manifestation of
underlying consumer values.

These findings offer crucial theoretical contributions, advancing the understanding of consumer psychology and
visual attention by empirically linking abstract internal value systems to observable, subconscious behaviors in a
real-world retail context. Practically, the study yields actionable insights for retailers, empowering them to develop
value-aligned product placements, optimize store layouts, and tailor customer service approaches. Such targeted
strategies can significantly enhance the in-store experience, fostering deeper consumer engagement and
strengthening competitive positioning in an increasingly dynamic market. While acknowledging limitations related
to sample size and the inherent scope of eye-tracking technology, this research establishes a foundational
understanding and sets a clear trajectory for future inquiries. It advocates for the integration of multi-sensor data
and Al-driven analysis to unlock even deeper, more predictive insights into the complexities of consumer decision-
making, paving the way for truly adaptive and personalized retail environments.
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