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Abstract: Cognitive styles, characterized by stable individual differences in information processing, significantly influence face
perception, a critical process for social interaction, vital for recognizing identities, emotions, and social cues. This comprehensive
review synthesizes the historical evolution of cognitive styles, from early 19th-century observations to modern frameworks like
wholistic-analytic and field dependence-independence (FDI). This review examines the cognitive and neural mechanisms of face
perception, including holistic (configural) and analytic (featural) processing, and provides empirical insights into how cognitive
styles shape face perception, drawing from behavioural, heuroimaging, and cross-cultural studies. Field-dependent individuals have
been shown to perform better in some configural tasks such as emotional face recognition, while field-independent, perform better
in featural tasks like forensic identification, though findings are not always consistent across studies. Cultural variations,
developmental shifts, expertise, and clinical conditions further modulate these processes. Neuroimaging highlights the fusiform face
area’s role in holistic processing, with cultural, developmental, and expertise-related differences further shaping outcomes. Despite
these insights, research gaps persist, including inconsistent definitions, inconsistent measurement tools, limited neuroimaging data,
a focus on FDI over other styles, insufficient ecological validity and cross-cultural representation and the underrepresentation of
non-WEIRD populations. Future research proposes integrating multimodal approaches (e.g., E-CSA, CSA, fMRI, EEG), exploring
diverse cognitive styles, and prioritize ecological validity through real-world and cross-cultural studies. By addressing these gaps,
this field can advance cohesive theoretical models and practical applications in psychology, education, forensic science, and facial
recognition technology, advancing our understanding of how cognitive styles shape face perception.

Index Terms: Cognitive styles, face perception, wholistic-analytic processing, field dependence-independence, holistic
processing, featural processing.

I.INTRODUCTION

Cognitive styles refer to the characteristic and relatively stable ways individuals perceive, process, and organize information,
influencing a broad spectrum of cognitive tasks, from problem-solving to social interactions (Riding & Cheema, 1991; Witkin,
1971). These styles shape how people approach learning, decision-making, and interpersonal communication. A particularly relevant
dimension is the wholistic-analytic cognitive style, where wholistic processors perceive information, including faces, as a unified
whole, relying on configural or holistic processing, while analytic processors focus on individual components or features, employing
featural processing (Peterson & Deary, 2006; McKone & Yovel, 2009).

Face perception is a fundamental social-cognitive process that involves detecting, recognizing, and interpreting facial features
and expressions. It is critical for understanding identity, emotions, and intentions, making it a cornerstone of human communication
(Bruce & Young, 1986). Research in face perception distinguishes between holistic processing, which integrates facial features into
a gestalt representation, and featural processing, which focuses on individual facial parts such as the eyes or mouth (McKone &
Yovel, 2009; Tanaka & Farah, 1993). These processing styles may vary across individuals, potentially influenced by their cognitive
styles, which could account for differences in face recognition abilities and emotion interpretation.

The interplay between cognitive styles and face perception is an emerging area of interest with significant implications. Research
suggests that cognitive styles, particularly the wholistic-analytic dimension, may influence how individuals perceive and interpret
faces, potentially explaining variations in social-cognitive abilities (Peterson & Deary, 2006). For instance, wholistic processors
may excel at recognizing faces by integrating features holistically, while analytic processors may focus on specific features, affecting
their recognition strategies. Understanding this relationship could enhance personalized approaches in education, such as tailoring
social skills training to cognitive preferences, and in technology, such as designing facial recognition systems that accommodate
diverse processing styles. However, direct empirical evidence linking cognitive styles to face perception remains sparse, and
integrating findings from psychology, neuroscience, and related fields poses challenges.
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Table 1: Key Concepts and their Definitions

Concept Definition Relevance to Review
Coanitive Characteristic ways individuals perceive, process, and Provides the  framework  for
St EI]es organize information, influencing cognitive tasks (Riding & understanding individual differences

Y Cheema, 1991). in face perception.
Wholistic- Wholistic (also referred to as holistic): Perceiving Key dimension of cognitive style
Analvtic Stvle information as a unified whole; Analytic: Focusing on likely to influence holistic vs. featural
y y individual components (Peterson & Deary, 2006). face processing.
Face The process of detecting, recognizing, and interpreting Core cognitive process examined for
Perception facial features and expressions (Bruce & Young, 1986). its interaction with cognitive styles.
Holistic Integrating facial features into a gestalt representation lelely Imfl;ed_to WPOI'S“C cognitive
Processing (Tanaka & Farah, 1993). styles, affecting face recognition
’ efficiency.
Featural Focusing on individual facial parts, such as eyes or mouth Likely I|r_1ked o analytic cognitive
. styles, influencing feature-based
Processing (McKone & Yovel, 2009). recognition

This review aims to provide a comprehensive synthesis of the literature on cognitive styles and face perception. It traces the
historical development of cognitive styles research, reviews current trends, and examines the cognitive and neural mechanisms of
face perception, with a particular focus on holistic and featural processing. The review explores how wholistic-analytic cognitive
styles influence face perception, identifies gaps in existing research, and proposes directions for future studies to advance this
interdisciplinary domain.

The paper is structured as follows: section 2 provides a historical background of cognitive styles; section 3 discusses past and
present trends in cognitive style research, Challenges and criticisms, and future directions in style researches; section 4 reviews the
literature on face perception, emphasizing holistic and featural processing; section 5 examines the processing mechanisms involved
in face perception; section 6 discusses the role of individual differences; section 7 explores the role of cognitive styles in face
perception with review of studies linking wholistic-analytic cognitive styles to face perception; section 8 identifies gaps in current
research; section 9 proposes directions for future research; and section 10 provides concluding remarks.

I1. COGNITIVE STYLES

Cognitive styles refer to consistent, stable individual differences in the preferred methods of organizing, processing, and representing
information. These styles influence how individuals perceive, think, process, and organize information, influencing cognition,
problem solving, and decision-making. Unlike cognitive abilities, which measure capacity, cognitive styles reflect preferred modes
of processing, independent of intelligence or personality (Kozhevnikov, 2007; Cuneo et al., 2023).

A key dimension is the wholistic-analytic continuum: wholistic processing emphasizes perceiving stimuli as integrated wholes,
focusing on global patterns and contextual relationships. In contrast, analytic processing involves dissecting and breaking down
information into discrete components, prioritizing rule-based analysis and individual elements (Riding & Cheema, 1991;
Kozhevnikov et al., 2014). This dichotomy is particularly relevant in perceptual domains, such as face recognition, where wholistic
processors perceive faces in a unified, gestalt-like manner, while analytic individuals focus on individual features independently
(Cuneo et al., 2023).

The field dependence-independence (FDI) framework, introduced by Witkin et al. (1962), further delineates these styles. Field-
dependent (wholistic) individuals rely on external cues and context, while field-independent (analytic) individuals prioritize internal
references, excelling in tasks requiring disembedding. Early research by Witkin et al. (1962) utilized tasks like the Embedded Figures
Test (EFT) to measure these style preferences. Cognitive styles’ applicability spans perceptual, cognitive, and social domains, with
research confirming their distinctiveness from other psychological constructs (Kozhevnikov, 2007). Subsequent studies, including
reviews by Cuneo et al. (2023), have confirmed that cognitive styles are relatively independent of intelligence and personality traits,
reinforcing their applicability in perceptual, cognitive, and social domains.

2.1 Origins and Evolution

2.1.1 Early Foundations

The study of cognitive styles emerged in the late 19th century as psychologists began exploring individual differences in cognitive
processing. Early pioneers, such as Francis Galton (1883), observed variations in mental imagery, noting that some individuals
favored verbal representations while others relied on visual or imaginal modes. William James (1890) further distinguished between
verbal and visual thought processes, laying a theoretical foundation for later research (see Kozhevnikov, 2007). In the early 20th
century, Frederic Bartlett (1932) advanced these ideas through his work on memory and cognitive representation, emphasizing how
individuals differ in organizing and recalling information.

2.1.2 Mid-20th Century Developments

The formalization of cognitive styles as a psychological construct began in the mid-20th century with Herman Witkin’s introduction
of the field dependence-independence (FDI) dimension in the 1950s. Field-dependent individuals rely on external contextual cues,
aligning with wholistic processing, while field-independent individuals use internal references, corresponding to analytic
processing. Witkin’s Embedded Figures Test (EFT), which required participants to identify simple shapes within complex patterns,
became a cornerstone for measuring FDI and linking cognitive styles to perceptual and personality traits. Using the Rod-and-Frame
Test and Embedded Figures Test (EFT), Witkin et al. (1971) identified field-dependent individuals as context-reliant and field-
independent individuals as adept at isolating details from complex backgrounds (Witkin et al., 1971).
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The 1970s saw further diversification when Allan Paivio (1971) proposed the verbalizer-visualizer dimension, assessed via the
Individual Differences Questionnaire, distinguishing individuals who prefer verbal representations from those who rely on mental
imagery. Concurrently, other dimensions, such as Jerome Kagan’s reflective-impulsive styles (Kagan, 1965) emerged, focusing on
speed versus accuracy in decision-making. However, the proliferation of style labels during this period led to fragmentation, as
researchers operated independently with little coordination (Riding & Cheema, 1991).

2.1.3 Consolidation and Synthesis in the Late 20th Century

Efforts to consolidate cognitive styles research gained momentum in the late 20th century. Scholars like Coan (1974), Fowler (1980),
Brumby (1982), and Miller (1987) suggested that many style labels described similar underlying dimensions. A pivotal advancement
came with Richard Riding and Indra Cheema’s (1991) comprehensive review of over 30 cognitive style labels, consolidating them
into two dimensions: Wholist-Analytic (processing information as wholes versus parts) and Verbal-Imagery (representing
information verbally versus visually). Riding’s Cognitive Styles Analysis (CSA), a computer-based assessment tool, operationalized
these dimensions, providing a standardized framework that influenced applications in education, organizational behavior, and
beyond (Riding, 1997; Rayner & Riding, 1998). Other models, such as Kirton’s Adaption-Innovation Theory (1976) and Allinson
and Hayes’ Intuition-Analysis Model (1996), linked cognitive styles to innovation and decision-making (Kirton, 1976; Allinson &
Hayes, 1996).

2.2 Past to Present Trends in Style Research

2.2.1 Early Trends

Initial cognitive styles research focused on perceptual and spatial tasks, with tools like the EFT and Group Embedded Figures Test
(GEFT) measuring FDI (Witkin et al., 1971). The 1970s and 1980s saw a proliferation of style labels, such as levelling-sharpening
and reflective-impulsive, leading to theoretical fragmentation due to inconsistent definitions and measurements (Riding & Cheema,
1991).

2.2.2 Multidimensional Models

The 1990s marked a shift toward cohesive, multidimensional frameworks. Riding’s CSA facilitated applications in education, where
matching teaching methods to students’ cognitive styles improved learning outcomes (Zhang, 2013). Organizational psychology
also adopted cognitive styles to predict decision-making, leadership, and workplace performance (Hayes & Allinson, 1994). Models
like Kirton’s Adaption-Innovation Theory (1976) and Allinson & Hayes’ Intuition-Analysis Model (1996) further expanded the
field’s scope, linking cognitive styles to management and cross-cultural contexts.

2.2.3 Contemporary Trends

Recent research integrates cognitive neuroscience, using techniques like fMRI and EEG to explore the neural correlates of cognitive
styles. For instance, studies have identified distinct neural activation patterns: Wholistic processing is associated with right occipital
activation, while analytic processing engages left parietal regions (Kozhevnikov et al., 2014). Research now emphasizes ecological
validity, examining cognitive styles in real-world contexts like cross-cultural interactions, workplace dynamics, education and
virtual environments (Zhang, 2013). For example, field-independent individuals adapt better to unstructured digital spaces, such as
web navigation (Kim, 2001).

2.3 Challenges and Criticisms

Despite progress, cognitive styles research faces challenges. Critics question the construct’s validity, noting overlaps with
personality traits and cognitive abilities (Kozhevnikov, 2007). Mixed validation results and theoretical inconsistencies have reduced
mainstream interest, as noted by Sternberg and Grigorenko (1997). Measurement challenges persist, with reliance on self-report
tools like the Cognitive Style Index and Myers-Briggs Type Indicator criticized for potential biases (Armstrong & Sadler-Smith,
2006). Alternative methods, such as physiological assessments and computer-based tools like the CSA, are being explored but face
practical limitations (Cools & Van den Broeck, 2007).

2.4 Future Directions
Future research aims to enhance theoretical coherence and empirical validation by leveraging neuroimaging and computational
modelling to clarify the neural and behavioural underpinnings of cognitive styles. Longitudinal and cross-cultural studies are needed
to explore their development and stability. Proposed directions include distinguishing cognitive styles from related constructs,
developing integrated models, and employing multi-method research designs to improve measurement validity. Applications in
personalized education, adaptive technology, and academic-practitioner collaborations hold promise for bridging the gap between
theoretical research and practical implementation (Cools & Van den Broeck, 2007; Zhang, 2013).

This historical and theoretical overview underscores the evolution of cognitive styles from early perceptual studies to a
multidisciplinary field with significant implications for psychology, education, and organizational behavior. Ongoing efforts to
refine theories, improve measurements, and integrate neuroscience will ensure the field’s continued relevance.

I11. FACE PERCEPTION

Face perception is a critical cognitive process for social interaction, enabling the recognition of identities, emotions, and social cues
(Bruce & Young, 1986). It involves two primary modes: holistic (configural) processing, where the face is perceived as a unified
whole integrating spatial relationships, and analytic (featural) processing, focusing on individual features like eyes or nose (Maurer
et al., 2002). Holistic processing dominates for upright, familiar faces, while analytic processing is more prominent for inverted or
unfamiliar faces (Yin, 1969; Bicego et al., 2006). Behavioral phenomena like the face inversion effect, where inverted faces are
harder to recognize, and the composite face effect, where aligned face halves create a new identity, underscore holistic processing’s
dominance (Yin, 1969; Young et al., 1987). The Thatcher effect, where distorted features are more noticeable in upright faces,
further highlights holistic sensitivity (Thompson, 1980).
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3.1 Processing Involved in Face Perception

Face perception unfolds in stages: structural encoding, recognition, and emotional/social interpretation (Bruce & Young, 1986).
Structural encoding constructs a representation of the face, followed by comparison with stored representations for recognition, and
finally, interpretation of emotional or social cues. Holistic processing integrates features into a unified representation, relying on
second-order configural information (e.g., eye distance), while analytic processing focuses on individual features (e.g., nose shape)
(Maurer et al., 2002).

Neuroimaging studies identify key brain regions. The fusiform face area (FFA) is specialized for holistic processing, showing
stronger activation for upright faces (Kanwisher et al., 1997). The occipital face area (OFA) handles early visual analysis of features,
while the superior temporal sulcus (STS) processes dynamic aspects like gaze and expressions (Haxby et al., 2000). EEG studies
reveal the N170 component, a face-specific response within 170 milliseconds, indicating rapid processing (Bentin et al., 1996).
Hemispheric specialization further supports this distinction: the right hemisphere dominates holistic processing using low spatial
frequencies, while the left hemisphere processes high spatial frequencies for analytic processing (Fukusima & Kawamura, 2014).

Behavioral evidence reinforces holistic processing’s dominance. The composite face paradigm shows that aligning top and
bottom face halves impairs recognition of individual parts, highlighting holistic interference (Young et al., 1987). The face inversion
effect disrupts configural information, impairing recognition (Yin, 1969). For unfamiliar faces, external features like hairstyle
become more salient, suggesting reliance on analytic processing (Ellis et al., 1979).

3.2 Role of Individual Differences in Face Perception
Individual differences significantly shape face perception, influenced by factors such as culture, expertise, age, and clinical
conditions. Cultural variations show that East Asians, influenced by collectivist norms, favor holistic processing, while Westerners,
reflecting individualistic tendencies, focus on features (Miyamoto et al., 2006). Expertise enhances recognition; for example,
forensic examiners or individuals trained with novel objects like Greebles exhibit holistic processing for non-face stimuli (Gauthier
& Tarr, 1997). Age-related differences indicate that children rely more on featural processing, with holistic processing maturing by
age 10, while healthy seniors retain holistic capabilities, though declines and shift to featural processing may occur with brain
damage (Joseph et al., 2015; Bartlett et al., 2003). Clinical populations, such as those with prosopagnosia, struggle with face
recognition due to deficits in configural processing, relying on less effective analytic strategies (Duchaine & Nakayama, 2006).
Cognitive abilities, such as attention and working memory, also enhance face recognition performance. For instance, stronger
working memory correlates with better face recognition (De Heering & Rossion, 2008). These differences highlight the variability
in how individuals process faces, driven by experiential, developmental, and neurological factors.

IV. ROLE OF COGNITIVE STYLES IN FACE PERCEPTION

The influence of cognitive styles on face perception is an emerging area, though direct studies are scarce. Cognitive styles,
particularly the wholistic-analytic and field dependence-independence (FDI) dimensions, are particularly relevant to face perception
due to their alignment with holistic and featural processing modes affecting how individuals encode, recognize, and interpret faces.
The Embedded Figures Test (EFT), used to measure FDI, correlates with face perception performance. Field-independent
individuals, who excel at disembedding shapes, show superior analytic processing, while field-dependent individuals leverage
contextual cues for holistic processing (Witkin et al., 1971). Wholistic processing, aligning with field-dependent individuals, might
excel in tasks requiring integration of facial features, such as recognizing emotional expressions or processing upright faces
holistically. Analytic processing, aligning with field-independent individuals, might perform better in tasks requiring feature
discrimination, such as identifying specific facial parts or processing inverted faces. Below, we explore the roles of wholistic and
analytic cognitive styles in detail, drawing from past researches.

4.1 Wholistic Cognitive Style in Face Perception

The wholistic cognitive style emphasizes perceiving stimuli as integrated wholes, focusing on global patterns and configural
relationships rather than as separate components (Riding & Cheema, 1991; Maurer et al., 2002). In the context of face perception,
this translates to configural processing—a strategy that emphasizes the spatial relationships among facial features (e.g., eye-mouth
distance), rather than focusing on individual parts (e.g., the eyes or mouth) in isolation. Wholistic processors, often linked to field-
dependent, might excel in tasks requiring holistic integration, such as recognizing familiar faces or emotional expressions (Witkin
etal., 1971).

4.1.1 Evidence: Superior Performance in Face Recognition with Wholistic Processing

1. Behavioural evidence: Several empirical studies support the idea that a wholistic cognitive style could enhance face recognition
performance. One of the most cited paradigms is the composite face effect, which demonstrates that individuals struggle to
recognize the top half of a face when it is aligned with a different bottom half. This difficulty indicates that faces are processed
as a unified whole and not as separable parts (Young, Hellawell, & Hay, 1987). The strength of the composite effect has been
used as a marker of wholistic face processing. Research using the face inversion effect also provides evidence. When faces are
turned upside down, recognition accuracy declines more sharply compared to inverted objects—a phenomenon attributed to the
disruption of configural (wholistic) processing (Yin, 1969). Individuals with a wholistic cognitive style might show greater
sensitivity to inversion, as their default strategy relies heavily on spatial configuration.

2. Cultural Influences: East Asians’ field dependent and wholistic style, rooted in collectivist cultural norms, enhances configural
processing. Eye-tracking studies show East Asians focus on central facial regions (e.g., nose), indicating a global strategy,
unlike Westerners’ feature-specific fixations (Miyamoto et al., 2006; Miellet et al., 2013).

3. Emotional Recognition: Field-dependent individuals outperform field-independent individuals in emotional facial recognition,
particularly for negative emotions, due to their sensitivity to configural cues (Shen et al., 2019). They memorize specific
configural details (e.g., mouth size, hairstyle), enhancing recognition accuracy.

4. Neuroimaging: Wholistic processing engages the right occipital regions with stronger N170 amplitudes for upright faces,
reflecting robust face-specific processing (Herzmann et al., 2010; Kozhevnikov et al., 2014). Field-dependent individuals may
show enhanced FFA activation during configural tasks, though direct evidence is limited (Kozhevnikov et al., 2014).
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4.1.2 Applications:

1. Eyewitness Testimony: Wholistic processors may excel in recalling familiar faces in naturalistic contexts, improving eyewitness
accuracy for configural recognition (Richler et al., 2009).

2. Facial Recognition Technology: Algorithms emulate wholistic processing to improve performance under varying conditions,
informed by configural processing insights (Richler et al., 2009).

4.1.3 Limitations of Wholistic Processing

Wholistic processing may be less effective for unfamiliar faces, where feature-specific encoding is critical. Visual distortions,
occlusions, or cross-race faces may hinder configural processing, necessitating analytic strategies (Richler et al., 2009). Field-
dependent individuals may struggle with tasks requiring precise feature discrimination (Hoffman & Kagan, 1977).

4.2 Analytic Cognitive Style in Face Perception

The analytic cognitive style focuses on individual parts and local details, processing information in a serial, step-by-step manner
(Riding & Cheema, 1991). In face perception, this manifests as featural processing, emphasizing isolated features (e.g., eye shape,
nose) over configural relationships. Analytic processors, often field-independent, might therefore excel in tasks requiring detailed
features discrimination (Witkin et al., 1971).

4.2.1 Evidence: Superior Performance in Face Recognition with Analytical Processing

1. Behavioral Studies: Field-independent individuals outperform others in feature discrimination tasks, such as identifying specific
facial parts, due to their detail-oriented approach (Hoffman & Kagan, 1977). Participants with a local processing bias (possibly
linked to analytic style) are slower or less accurate in holistic tasks, as seen in Navon-type tasks that assess global-local
processing tendencies (Vakil et al., 2011), which may reflect processing biases relevant to cognitive style.

2. Clinical Populations: Individuals with autism spectrum disorder often exhibit analytic processing, fixating on specific features
(e.g., mouth) rather than the whole face, leading to difficulties in holistic recognition (Klin et al., 2002).

3. Developmental Trends: Younger children (6—8 years) rely on analytic processing, perceiving faces as collections of features,
before shifting to configural processing by age 10 (Joseph et al., 2015; Mondloch et al., 2002).

4. Neuroimaging: Analytic processing engages left parietal regions, processing high spatial frequencies associated with feature
details (Kozhevnikov et al., 2014; Fukusima & Kawamura, 2014).

4.2.2 Applications

1. Forensic Analysis: Analytic processing is critical in forensic contexts, where precise feature identification (e.g., in facial
composite systems) enhances accuracy (Frowd et al., 2005).

2. Clinical Interventions: Understanding analytic biases in conditions like autism can inform targeted interventions to improve
social cognition (Klin et al., 2002).

3. Unfamiliar Face Recognition: Analytic processors excel in identifying unfamiliar or partially visible faces, where feature details
are more reliable than configural cues (Ellis et al., 1979).

4.2.3 Limitations

Analytic processing is less efficient for naturalistic face recognition, which relies on configural information. The part-whole effect

shows that analytic processors struggle to recognize features outside the whole face context (Tanaka & Farah, 1993). They may also

perform poorly in dynamic social situations requiring rapid holistic judgments (Mondloch et al., 2002).

4.3 Comparative Analysis
4.3.1 Strengths, Weaknesses, and Interaction Between Styles
Wholistic processors excel in configural tasks due to their integration of spatial relationships (Herzmann et al., 2010). Analytic
processors are superior in featural tasks leveraging detail-focused analysis (Frowd et al., 2005; Vakil et al., 2011). However,
wholistic processors may falter with unfamiliar or distorted faces, while analytic processors may struggle with holistic tasks like the
composite face effect (Young et al., 1987).

Wholistic and analytic styles can complement each other as well. Complex tasks, like person perception, may involve switching
styles: analytic processing for initial feature identification, followed by wholistic integration for overall recognition. Deception
detection or emotional ambiguity may benefit from blending both styles (Shen et al., 2019).

4.3.2 Moderating Factors

1. Age: Children initially rely on analytic processing, shifting to wholistic processing with maturity (Mondloch et al., 2002;
Chatterjee, 2021).

2. Culture: East Asians’ wholistic style enhances configural processing, while Westerners’ analytic style favors featural processing
(Nisbett et al., 2001; Miellet et al., 2013).

3. Expertise: Experts (e.g., forensic artists) toggle between styles based on task demands, enhancing flexibility (Gauthier & Tarr,
1997).

4. Neurological Differences: Autism spectrum individuals show analytic biases, reducing configural sensitivity (Klin et al., 2002).

4.3.3 Methodological Considerations

Assessing cognitive styles is challenging due to methodological variability. Tools like the Embedded Figures Test measure FDI but
may lack discriminant validity, potentially conflating style with ability (Cuneo et al., 2023). Self-report measures (e.g., Cognitive
Style Index) risk bias, necessitating performance-based and neuroimaging approaches (Peterson, as cited in Chatterjee, 2021;
Armstrong & Sadler-Smith, 2006).
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V. GAPS IN RESEARCH LINKING COGNITIVE STYLES TO FACE PERCEPTION

Despite the theoretical alignment between cognitive styles and face perception, significant gaps hinder a comprehensive
understanding of their relationship. These limitations stem from methodological, conceptual, and contextual challenges, as outlined
below.

1.

Lack of Direct and Standardized Measures: Research often infers cognitive styles from task performance or cultural proxies
rather than using validated tools like the Cognitive Styles Analysis (CSA) or its extended version E-CSA test or Group
Embedded Figures Test (GEFT) (Riding, 1997; Peterson et al., 2003; Witkin et al., 1971). The diversity of measurement tools,
including the Embedded Figures Test (EFT) and self-report scales, lacks consistency, complicating comparisons across studies
(Cuneo et al., 2023; Chatterjee, 2021). Subjective questionnaires are particularly problematic, as they may reflect self-
perceptions influenced by personality traits rather than objective processing preferences, reducing discriminant validity
(Peterson, as cited in Chatterjee, 2021). Subjective questionnaires are particularly problematic,

Limited Neuroimaging Evidence: Few studies explore the neural correlates of cognitive styles in face perception. While the
fusiform face area (FFA\) is critical for holistic processing, its modulation by wholistic versus analytic styles remains unclear
(Kanwisher et al., 1997; Kozhevnikov et al., 2014). Sparse neuroimaging data, particularly using fMRI or EEG, limits insights
into how cognitive styles influence brain activation patterns during face processing tasks (Shen et al., 2019).

Narrow Focus on Field Dependence-Independence (FDI): Research predominantly examines the FDI dimension, neglecting
other cognitive styles such as verbalizer-visualizer or wholistic-analytic or intuitive-analytic (Kozhevnikov, 2007). This focus
overlooks potential contributions of diverse styles, such as visualizers’ imagery-based advantages in face memory (Richardson,
1977).

Insufficient Ecological Validity: Most studies rely on lab-based tasks (e.g., composite face paradigm, face inversion tasks) that
may not reflect real-world face perception scenarios, such as dynamic social interactions or group settings (Zhang, 2013). This
limits the applicability of findings to practical contexts like eyewitness testimony or interpersonal communication.
Understudied Populations and Cultural Nuances: Research is heavily biased toward WEIRD (Western, Educated, Industrialized,
Rich, Democratic) populations, restricting generalizability (Nisbett et al., 2001). While East Asians’ wholistic processing and
Westerners’ analytic processing are documented, non-WEIRD populations (e.g., Asian, African, Indigenous communities) are
underrepresented, despite potential cultural variations in cognitive and perceptual frameworks (Miyamoto et al., 2006; Chua et
al., 2005).

Limited Exploration of Individual and Developmental Factors: The interplay between cognitive styles and factors like age,
gender, or expertise is underexplored (Yovel et al., 2014). Developmental trajectories, particularly how wholistic and analytic
styles evolve from childhood to adulthood, lack longitudinal studies (Mondloch et al., 2002; Bartlett et al., 2003). The influence
of expertise, such as in forensic face recognition, on style flexibility also warrants further investigation.

Lack of Cross-Disciplinary Integration: Face perception research rarely incorporates cognitive style frameworks, and cognitive
style studies seldom focus on face perception, resulting in fragmented knowledge (Cuneo et al., 2023). This gap hinders the
development of integrated models combining cognitive styles with face processing theories.

Underexplored Applied Contexts: The role of cognitive styles in real-world applications, such as eyewitness memory, facial
recognition technology, or human-computer interaction, remains largely unexamined. For instance, how wholistic versus
analytic styles affect performance in forensic face lineups or Al-driven avatar design is an open question.

Impact of Emerging Technologies: Current facial recognition algorithms prioritize analytic feature-based processing, struggling
with configural integration akin to human holistic processing. The potential of Al to model cognitive styles or enhance style-
based face perception studies is underutilized, and ethical implications of cross-cultural Al applications are underexplored.

V1. SCOPE FOR FURTHER RESEARCH- PROPOSING DIRECTIONS FOR ADVANCEMENT

To address these gaps, future research should adopt interdisciplinary, inclusive, and technologically innovative approaches. The
following directions aim to advance the study of cognitive styles in face perception:

1.

Integrate Multimodal Measures: Combine psychometric tools (e.g., CSA, E-CSA, GEFT) with neuroimaging techniques (fMRI,
EEG) to examine the behavioural and neural effects of cognitive styles on face perception. For example, testing whether field-
independent individuals show stronger activation in feature-sensitive regions (e.g., OFA) versus field-dependent individuals in
holistic networks (e.g., FFA) could clarify neural mechanisms (Kanwisher et al., 1997; Kozhevnikov et al., 2014).

Explore Diverse Cognitive Styles: Investigate styles beyond FDI, such as verbalizer-visualizer and wholistic-analytic, to capture
their unique contributions. For instance, studying how visualizers’ imagery reliance enhances face memory or how intuitive-
analytic styles influence emotional face processing could broaden the field (Richardson, 1977; Allinson & Hayes, 1996).
Enhance Ecological Validity: Design studies simulating real-world contexts, such as dynamic face recognition in group
interactions or social settings. This could involve naturalistic tasks like identifying faces in crowded environments or assessing
emotional cues during conversations, improving applicability to real-life scenarios (Zhang, 2013).

Conduct Cross-Cultural Research: Expand studies to include non-WEIRD populations (e.g., South Asian, African, Indigenous
communities) to explore cultural variations in cognitive styles and face perception. Comparative studies between Eastern and
Western participants using tasks like Tanaka and Farah’s part-whole paradigm could validate cultural influences (Miyamoto et
al., 2006; Nisbett et al., 2001).

Examine Developmental Trajectories: Conduct longitudinal studies to track how cognitive styles evolve across the lifespan,
particularly in response to social demands and neurological maturation. Exploring age-related changes in children’s face
processing, linked to models like Pask’s serialist-holist learning, could reveal developmental shifts from analytic to wholistic
processing (Mondloch et al., 2002; Bartlett et al., 2003).

Leverage Computational Models and Al: Use machine learning to model wholistic and analytic processing, simulating how
cognitive styles influence face perception. Training neural networks to prioritize configural versus featural processing could
test theoretical predictions and enhance Al recognition systems. Additionally, Al can detect subtle perceptual biases, informing
adaptive interfaces or educational tools tailored to cognitive styles.
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7. Investigate Applied Contexts: Explore how cognitive styles impact performance in practical domains like forensic science,
education, and clinical settings. For example, developing training protocols to balance wholistic and analytic processing in
forensic face lineups or designing avatar-based human-computer interactions based on user cognitive styles could have
significant implications (Bruce & Young, 2012).

8. Address Individual Differences: Examine how age, gender, expertise, and neurological conditions interact with cognitive styles
in face perception tasks. For instance, studying how expertise in forensic face recognition enhances style flexibility or how
autism spectrum disorder biases analytic processing could inform targeted interventions (Yovel et al., 2014; Klin et al., 2002).

9. Develop Integrated Theoretical Models: Create frameworks combining cognitive style theories (e.g., FDI, wholistic-analytic)
with face perception models to provide a cohesive understanding of their interplay. Such models could guide hypothesis-driven
research and practical applications (Bruce & Young, 1986; Riding & Cheema, 1991).

10. Address Methodological Challenges: Standardize measurement tools and adopt performance-based metrics over subjective
questionnaires to improve validity. Multi-method approaches, integrating behavioural tasks, eye-tracking, and neuroimaging,
can enhance the robustness of findings (Cuneo et al., 2023; Peterson, as cited in Chatterjee, 2021).

VII.APPLICATIONS AND IMPLICATIONS

Understanding cognitive styles in face perception has practical implications. In eyewitness testimony, holistic processors may excel
at recalling familiar faces, while analytic processors are better suited for identifying specific features in unfamiliar faces. Facial
recognition technology benefits from insights into configural processing, improving algorithm performance. In social cognition,
holistic styles enhance the interpretation of facial emotions and intentions, aiding interpersonal interactions (Richler et al., 2009).
Clinically, tailoring interventions to patients’ cognitive styles can improve outcomes for those with social cognition deficits, such
as individuals on the autism spectrum, who often exhibit analytic processing preferences (Klin et al., 2002).

VIII.  CONCLUSION

Cognitive styles, particularly the wholistic-analytic and field dependence-independence dimensions, provide a critical framework
for understanding individual differences in face perception, a cornerstone of social interaction. This review has synthesized
historical, theoretical, and empirical insights, highlighting how wholistic processors excel in configural processing for rapid
recognition of familiar faces and emotional cues, while analytic processors, typically field-independent, dominate in featural tasks
such as forensic identification. Supported by neural evidence from regions like the fusiform face area and behavioural paradigms
like the composite face effect, these styles shape how faces are encoded and interpreted. Individual differences, including cultural
backgrounds, developmental stages, expertise, and clinical conditions like prosopagnosia, further modulate these processes, with
East Asians favouring holistic strategies and Westerners leaning toward analytic ones.

Despite these advancements, significant gaps remain, including inconsistent measurement tools, limited neuroimaging data, a
narrow focus on FDI, and underrepresentation of non-WEIRD populations. The lack of ecologically valid studies and applied
research also restricts practical implications. Future research should integrate multimodal approaches, combining psychometric
assessments (e.g., CSA, E-CSA, GEFT), neuroimaging (fMRI, EEG), and computational modelling to elucidate neural and
behavioural mechanisms. Exploring diverse cognitive styles, such as verbalizer-visualizer, and conducting longitudinal and cross-
cultural studies will enhance generalizability. Leveraging Al to model style-based processing and applying findings to real-world
contexts—such as eyewitness testimony, education, clinical interventions, and facial recognition technology—holds transformative
potential.

By addressing these challenges through interdisciplinary collaboration, this field can develop cohesive theoretical models and
practical applications, enriching our understanding of how cognitive styles shape face perception. Ultimately, this work promises to
advance psychology, neuroscience, and technology, fostering personalized approaches to social cognition and human-computer
interaction.
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