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Abstract 

This Habilitation thesis investigates when and why cultures differ in visual perception and 
cognition across tasks of increasing complexity, and when such differences attenuate. The 
program integrates eight studies: (I) a methodological review of adaptation/equivalence 
principles in cross-cultural testing; (II–III) psychometric evaluation and cross-national 
invariance testing of self-construal/individualism–collectivism scales; and (IV–VIII) empirical 
comparisons across minimal perceptual tasks with multilevel reaction-time (RT) modeling, 
eye-tracking during free viewing of complex 2D scenes, immersive 3D virtual-reality (VR) 
viewing, and categorization of multivariate map symbols. Data were collected from over 4,000 
participants spanning Central Europe, East Asia, the Western Balkans, Türkiye, and Ghana. 
Three consolidated findings emerge. First, cultural differences are real but selective and 
task/index-dependent. Robust object–context allocation differences appear in eye-tracking (2D 
and VR), with East Asian samples allocating relatively more attention to background than 
several Central European, Turkish, and Ghanaian samples; effects are metric-specific (e.g., 
dwell time vs. fixation count) and not universal. Minimal tasks (hierarchical/embedded figures) 
show detectable but modest, context-sensitive differences; country rank-orders are task-
specific rather than unitary. Second, convergence across methods is limited. Hierarchical-
figures measures do not reliably track eye-tracking indices within individuals, and latent 
profiles do not support a single analytic–holistic “metastyle.” Where convergence occurs (e.g., 
global–local predicting analytic symbol categorization), it is selective. Third, popular predictors 
travel unevenly. Self-construal/INDCOL instruments show suboptimal factor structures and 
weak cross-national invariance in some contexts, and exhibit only modest links to behavior; 
macro-level Hofstede/Schwartz indices act as blunt, inconsistent predictors in multilevel 
models. Methodologically, the thesis foregrounds measurement equivalence as a prerequisite 
for cultural inference and combines harmonized protocols with RT modeling and overt 
attention measures to separate decision dynamics from attentional allocation. Substantively, 
the results calibrate the analytic–holistic framework: culture shapes perception via multiple, 
partially independent routes.  
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1 Goal and structure of the thesis 

In recent decades, the rapid development of technology and the widespread use of the Internet 
have profoundly transformed how information is accessed, shared, and interpreted. This shift 
marks not only a movement from traditional media such as newspapers and television to digital 
platforms and social media but also a change in the very nature of communication itself - 
toward greater interactivity and immersion (Guo, 2025). Within this transformation, visual 
communication has become increasingly prominent as a universal and powerful channel of 
information exchange. It allows information to be transmitted more efficiently and facilitates 
emotional and cognitive engagement. Technological advances, including the integration of 
artificial intelligence, big data, and immersive technologies such as virtual and augmented 
reality, have further expanded the reach and impact of visual communication, making our 
world more visual than ever before (Guo, 2025). At the same time, these developments pose 
challenges: they demand messages that are not only effective but also inclusive and sensitive 
to diverse cultural contexts. 
 
From a psychological perspective, visual perception and attention are fundamental cognitive 
processes that underlie successful interaction with increasingly complex informational 
environments. Das (2007) emphasizes that the ability to locate, recognize, and act upon objects 
of interest within a visual scene recruits a number of complex processes central to everyday 
functioning. As information environments become more visually dense and technologically 
mediated, understanding the mechanisms of visual attention and perception becomes even 
more critical. 
 
Importantly, these perceptual and attentional processes are not culturally uniform. Cross-
cultural research demonstrates that culture shapes how people allocate attention and interpret 
visual input. Boduroglu, Shah, and Nisbett (2009) showed that East Asian participants tend to 
adopt a more holistic mode of attending to the perceptual field, whereas Western participants 
focus more analytically on salient focal objects when detecting change. Such differences in 
visual attention strategies highlight how cultural background systematically influences the 
processing of visual information. Similarly, Gonthier (2022) demonstrated that performance 
on widely used visuo-spatial reasoning tasks, such as Raven’s matrices (that were by some 
considered a culture-free, or culture-fair test of intelligence), is shaped by cultural differences 
in processing and manipulating visual information. This finding challenges the assumption of 
cultural neutrality in visuo-spatial tests and underscores the importance of considering culture 
in the interpretation of perceptual and cognitive performance. 
 
Taken together, these insights illustrate both the increasing centrality of visual communication 
in today’s technologically mediated societies and the significant role of cultural factors in 
shaping perceptual and attentional processes. This dual perspective,  technological and 
cultural, provides the motivation for investigating how individuals from different cultural 
backgrounds perceive tasks of varying levels of complexity. Understanding these similarities 
and differences is essential not only for advancing theories of cognition and culture but also for 
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developing practical applications in education, cross-cultural communication, and human–
computer interaction. 
 
This habilitation thesis aims to investigate cross-cultural similarities and differences in visual 
perception and cognition across tasks of varying complexity. The presented studies are mainly 
grounded in psychometric and experimental traditions, the goal is to provide a complex 
summary of their findings, point out limitations and discuss future directions of the discipline.  
 
The thesis is organized in the following fashion. In the Introduction I want to provide a concise 
overview of the State-of-the Art starting with an overview of earlier theories and methods of 
cross-cultural perceptual research followed by an overview of theory of holistic and analytic 
cognition including subchapter on the assumed predictors of cross-cultural differences in 
perception and cognition. Introduction thus provides a framework of the studies conducted by 
the author of the thesis. The next section summarizes the studies, author contribution and 
methodology of the studies. In the final section, the findings of the studies used as a basis of this 
thesis are discussed, separate sections are dedicated to critical reflection of their results, their 
synthesis, limitations of the approach used in the studies, and suggestions on how to improve 
the research in the field. In the Appendix reader can find all studies used as a core of this thesis. 
 



 

3 
 

2 Introduction 

2.1 Theories and methods in cross-cultural cognitive research 

Before focusing on specific theories, it would be beneficial for the reader to to acquire an 
overview of the development of theories and methods of cross-cultural psychological research 
in perception and cognition.  

2.1.1 Early foundations 

The study of perception across cultures emerged at the intersection of anthropology and 
psychology in the early 20th century. Among the pioneering researchers we can count Rivers 
(1905) who led an expedition to Torres strait islands to study various cognitive phenomena 
such as visual acuity, color vision, visual afterimages and perception of illusions.  
 
A large body of early research focused on perception of depth, more specifically, on the 
interpretation of depth cues. Hudson’s (1960) studies in South Africa, where participants from 
rural African groups struggled with depth cues in two-dimensional images. Deregowski (1972, 
1980) provided a systematic review of cross-cultural findings on pictorial perception and visual 
illusions, showing that interpretation of two-dimensional pictures depended strongly on 
cultural exposure to representational art.  
 
Work of Segall, Campbell, and Herskovits (1963), later synthesized by Segall, Dasen, Berry, and 
Poortinga (1990). They investigated visual illusions (e.g., Müller–Lyer, horizontal–vertical, and 
Ponzo illusions) across dozens of cultural groups. Their “carpentered world” hypothesis 
proposed that individuals living in environments dominated by rectangular structures, such as 
urban Western environments, were more susceptible to illusions based on perspective cues. In 
contrast, participants from non-industrialized societies, with fewer such environmental cues, 
showed reduced susceptibility. These observations challenged universalist assumptions of 
perception as a purely biological process and opened the door for the idea that perceptual 
mechanisms interact with ecological and cultural contexts. 
 
This idea was further developed by Berry (1968, 1971) and his colleagues (Berry, Poortinga, 
Segall, & Dasen, 2011) who proposed an ecocultural approach, which states that ecological 
factors (e.g. climate, geography, subsistence) interact with sociocultural factors (e.g. social 
structure, division of labor, values)  to shape cognitive and perceptual strategies. For example, 
hunter-gatherer groups may for example develop superior spatial navigation abilities 
compared to agricultural groups, whose ecological demands foster different attentional 
priorities, as demonstrated in later empirical studies (Uskul, Kitayama, & Nisbett, 2008). The 
macro-level factors should therefore not be neglected but systematically studied. 
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2.1.2 Gestalt laws of perceptual grouping 

The research mentioned in the previous chapter was empiricistic by nature stressing out the 
importance of sensory experience on forming perceptual strategies. Gestalt principles (or laws) 
stem from a nativistic tradition; experience can be  ignored to a large extent because all 
information needed for a successful processing of a perceptual stimulus are included in the 
stimulus. The details of the laws of Gestalt are beyond the scope of this thesis and are in higher 
detail described elsewhere (Čeněk, 2016; Čeněk & Šašinka, 2015); Wagemans et al., 2012a).   
 
The laws of Gestalt were introduced in 1923 by M. Wertheimer (Wertheimer, 1923, cited in 
Wagemans et al., 2012a). They represent fundamental principles according to which discrete 
perceptual elements are grouped into higher-order wholes to form the most coherent and 
harmonious configurations (principle of Prägnanz). Originally the German word Gestalt 
represents a “good shape” that has higher probability of grouping than other possible 
perceptual configurations. The classical laws of Gestalt such as Symmetry, Similarity, Closure, 
or Proximity were later enriched by formulation of additional principles such as Synchrony, 
Common region, or Connectedness (Palmer & Beck, 2007; Palmer & Brooks, 2008; Palmer & 
Rock, 1994) and introduce grouping of elements by motion or changes of luminance. Newer 
approaches (Palmer, 2002; Palmer, Brooks, & Nelson, 2003) argue that the results of grouping 
processes (Gestalts) are influenced not only by the structure of elements projected onto the 
retina, but also by later cognitive operations. This is an important element in the theory: 
Gestalts are not formed in a one-shot manner at the level of the retinal image or primary 
processing, but develop throughout the perceptual process. The more contemporary authors 
thus abandon the strictly nativistic approach. 
 
If we should name one element of the Gestalt theory that influenced cross-cultural research on 
perception and cognition, it would have to be the principle of holism. The duality of the whole 
(Gestalt) and its parts is central to Gestalt psychology. According to Gestalt, the natural human 
tendency is holistic perception—elements are not perceived in isolation but within higher 
cognitive units. Contemporary (Wagemans et al., 2012b) Gestalt-based research 
operationalizes this duality as global vs. local processing. In his research Navon (1977) focused 
on perception of hierarchical visual scenes and quite famously formulated a metaphor that we 
“see the forest before the trees”. This metaphor should give an answer to the question in which 
order we perceive complex hierarchical visual scenes - whether we perceive first the whole 
(the forest; the global level), or the elements of the scene (the trees; the local level). He believed 
that the whole comes first and termed this a global precedence effect (Navon, 2003; Navon, 
1977). In a sense this is the original Gestalt theory turned upside down, in other words, this is 
a conceptual shift because a complex visual scene is not constructed by summing its parts; 
rather, it is initially perceived as a relatively vague whole and only then structured by 
attentional processes - as attention targets components, the scene becomes clearer, sharper, 
and more detailed, with specific spatial relations (Čeněk, 2016). 
 
Global precedence was empirically tested using compound letters (currently quite commonly 
referred to as “Navon task”). In this task (Navon, 1977) participants are presented with a series 
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of hierarchical stimuli (e.g. large letters composed of smaller letters) to identify either the 
global (large) or local (small) letter. Typically, the speed of processing of each type is measured. 
However, the relative size of this effect can vary between individuals, groups, and in some cases 
turn into a local precedence (e.g. by increase of spacing between local elements; Čeněk, 2016). 
 
Navon task was previously used to test whether there are any cross-cultural differences in 
global and local processing. For example Davidoff, Fonteneau, & Fagot (2008) found that 
members of Himba tribe in northern Namibia would not exhibit the global advantage and in 
comparison with a sample of British participants processed stimuli more locally. A follow-up 
study (Caparos, Linnell, Bremner, de Fockert, & Davidoff, 2013) with British and Himba 
samples suggests that the Himba exhibit strong control over attentional processes, , who in 
some experimental settings performing relatively better on both local and global tasks. Other 
cross-cultural studies using this method typically compare “Western” cultures with 
Southeast/East Asian cultures. While some of the studies indicate global advantage (Kiyokawa 
et al., 2012; McKone et al., 2010) of East Asians, others show mixed or opposite results (Oishi 
et al., 2014).  

2.1.3 Cognitive styles and field dependence 

There is another group of theories that, apart from Gestalt, formed current cross-cultural 
research on perception and cognition. This group of theories can be labeled as cognitive styles. 
Cognitive styles can be defined as consistent patterns in individuals cognitive functioning: 
perceiving, remembering, thinking, and problem solving (Messick, 1976), or heuristics that can 
be identified at all levels of information processing and that individuals use to process 
information from their environment (Kozhevnikov, 2007). Detailed classification of cognitive 
styles is beyond the scope of this thesis and can be found in Čeněk (2016), or Kozhevnikov 
(2007). 
 
Probably the most studied cognitive style, field independence, was defined by Witkin (e.g. 
Witkin et al., 1977; Witkin & Goodenough, 1977). The central idea of the theory is that at both 
cognitive and psychological and social levels individuals differ in the extent to which they 
control their environment and get influenced by their environment. More specifically, there are 
individual differences in people's ability to, for example: a) differentiate objects in complex 
scenes (field independent individuals well, field dependent individuals poorly), b) be able to 
ignore surrounding of target object (field independent well, field dependent poorly), c) react to 
stress (field independent relatively weaker stress reaction), d) are conformist (field 
independent relatively less), or e) differentiate self from others (field independent relatively 
more). Originally, field independence is understood as more desirable than field dependence. 
In later stages, the concept of field dependence is value-neutral as a process of psychological 
differentiation (Goodenough & Witkin, 1977) primary emphasis on the influence of social and 
ecocultural factors which can be considered novel in perception research.  
 
Among these factors they count child-rearing practices in the family—specifically, the degree 
to which obedience and conformity versus autonomy are required of the child (Witkin, 1979). 
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Cross-cultural studies compared many cultural and ethnic groups. For example, respondents 
from Peru and the USA (Gruenfeld, Weissenberg, & Loh, 1973), Cuba and the USA (Britain & 
Abad, 1974), various communities in Mexico (Ramirez & Prince-Williams, 1974), Anglo-
Americans and Latino-Americans in the USA (Buriel, 1975), or communities in the Netherlands, 
Italy, and Mexico (Witkin et al., 1974). These studies indicate that children raised to be 
independent and autonomous tend to become field-independent, whereas children from 
families enforcing obedience and conformity and restricting the child’s activities tend to 
become field-dependent (Witkin, 1979). 
 
Among other factors that have been studied within the paradigm the authors count the degree 
of liberalism or conservatism within the society and its implications in differences in pressure 
toward conformity, level of delineation of social roles, or level of social hierarchy. Traditional 
societies tend to foster field dependence, while liberal societies tend to stimulate the 
development of a field-independence (Goodenough & Witkin, 1977; Witkin & Berry, 1975). 
Means of subsistence and resource accumulation distinguish between nomadic groups, hunters 
and gatherers and agricultural societies. While the former do not create substantial food stores, 
the latter typically acumulate food. In the case of hunters-gatherers this empowers higher 
individual autonomy and lack of centralized social structures that leads to field independence. 
In contrast, agrarian societies tend to exhibit higher conformity, centralization, and social 
stratification, which foster field dependence (Goodenough & Witkin, 1977). Other predictors of 
differences in cognition were examined both intra- and cross-culturally, such as socioeconomic 
status and parents’ education (Cakan, 2003), the magnitude of sex differences in performance 
(Dor-Shav, 1984; Pande, 1970), achievement-related values (Gruenfeld, Weissenberg, & Loh, 
1973), and individualism–collectivism (Kühnen et al., 2001). 
 
The genesis and development of methods to test field independence is relatively long and 
interesting starting with mechanical contraptions such as body-adjustment test or rotating-
room test based on rotation of a stimulus or participants body where subjects were instructed 
to interpret conflicting visuo-spatial cues in a visual scene (e.g. Witkin, 1949). These earlier 
methods were followed by a relatively popular rod-and-frame test (e.g. Witkin & Goodenough, 
1977) where respondents are instructed to determine position in which “a rod” is positioned 
vertically while simultatiously ignore position of “a frame” that serves as a distractor. Relatively 
later, in the 60s and 70s, so-called embedded figures test (EFT) became popular in 
experimentation within the field-independence research. In EFT participants are presented 
with a simple geometric target and their task is to identify the target within a more complex 
geometric figure (Witkin, 1950).  
 

2.2 Theory of holistic and analytic cognition 

Theory of holistic and analytic cognition is a more contemporary cross-cultural theory used in 
cognitive and perceptual research. Nisbett and Masuda (2003) popularized the distinction 
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between holistic and analytic cognition, which has since become one of the most influential 
frameworks in cross-cultural psychology. Building on the earlier comparative studies, 
contemporary cross-cultural psychology has identified systematic cultural differences in 
broader cognitive strategies. The authors claim that there are two distinctive modes of 
processing: 1) analytic cognition, prevalent in Western societies, and 2) holistic cognition, more 
common in East Asian societies. This framework builds on earlier concepts of field dependence 
and independence (e.g. Witkin & Goodenough, 1977). As mentioned above, field-independent 
individuals are more likely to separate objects from their backgrounds, a style congruent with 
analytic cognition. By contrast, field-dependent individuals perceive objects in relation to their 
context, resembling holistic processing.  
 

2.2.1 Past research - scope of the theory 

 
However, this theory broadens its scope and does not focus mostly on “lower” processes such 
as object formation, differentiation and separation. Empirical studies usually compare two 
samples, typically North Americans and Western Europeans (e.g. Canada, USA, UK) and East 
Asians (China, Japan, South Korea) and mostly provide converging evidence of the theory. At 
this point we can go through some of the studies within the holistic-analytic paradigm, listed 
approximately from lower perceptual processes to higher cognitive processes.  
 

1) Global vs. local attention. McKone et al. (2010) used hierarchical stimuli (Navon-type) 
to compare global/local biases across racial/cultural groups. East Asian participants 
showed a stronger global-processing advantage than Caucasian Westerners, 
underscoring reliable group differences in attentional distribution across spatial scales.  

2) Object–background differentiation. Kühnen et al. (2001) compared the Embedded 
Figures Test across the United States, Germany, Russia, and Malaysia. Cross-cultural 
variation in locating embedded shapes suggested reliable differences in field 
dependence–independence between individualist (USA, Germany) and collectivist 
(Russia, Malaysia) societies. 

3) Visual attention to focal objects vs. context. Chua, Boland, and Nisbett (2005) 
recorded eye movements while Chinese and American observers viewed complex 
scenes. Americans fixated more on focal objects; Chinese viewers made relatively more 
context-oriented fixations, evidencing cultural modulation of overt attention. Masuda 
and Nisbett (2001) compared American and Japanese students in attention to focal 
objects and background when perceiving underwater scenes. American participants 
reported more analytical answers (e.g. “I see fish.”) focusing on focal objects while 
Japanese were more likely to give holistic answers (e.g. “I see underwater life.”) focusing 
on the whole scene. 

4) Change detection. Masuda and Nisbett (2006) used change-blindness tasks with 
perceptually rich vignettes. Americans were more sensitive to focal-object changes, 
whereas East Asians were relatively more sensitive to background/context changes. 
Masuda, Ishii, and Kimura (2016) measured eye movements in a visual flicker paradigm 
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with European Canadians and Japanese. When focal changes were made highly salient 
(strong bottom-up cues), cultural differences in change detection and eye-movement 
patterns largely disappeared; however, eye-movements in no-changes trials revealed 
more divergence in focal object fixations - European Canadians fixated the objects 
comparatively longer. 

5) Absolute vs. relative judgments. Kitayama et al. (2003) introduced the Framed-Line 
Test comparing accuracy in absolute (context-independent) vs. relative (context-
dependent) line-length reproduction. Americans were more accurate on absolute 
judgments; Japanese were more accurate on relative judgments. 

6) Scene memory. Mickley Steinmetz et al. (2018) examined recognition for items vs. 
backgrounds under varying emotional intensity and congruency. Americans showed 
better item recognition compared to East Asians.  

7) Object categorization. Ji, Zhang, and Nisbett (2004) compared Chinese–English 
bilinguals (tested in English or Chinese) and European Americans on categorization 
tasks. Across tasks, Chinese participants showed more relational/contextual grouping, 
whereas European Americans were more taxonomic; language had modest, task-
specific effects - Mainland Chinese and Taiwanese tested in English were more relational 
than the same groups tested in Chinese. This indicates a role of language in object 
categorization. Similar results were obtained by Chiu (1972) that showed that Chinese 
children were more likely to group objects relationally, whereas American children 
grouped them categorically. 

8) Perception of relationships (covariation). Ji, Peng, and Nisbett (2000) tested North 
American and East Asian participants on covariation detection and perception 
judgments linking elements in the environment. East Asians showed greater sensitivity 
to relationships and contextual covariation, whereas North Americans emphasized 
agency/control and object-focused judgments.  

9) Causal attribution. Miyamoto and Kitayama (2002) showed that cultural differences in 
correspondence bias depend on how “attitude-diagnostic” a behavior is. Japanese 
participants made fewer dispositional attributions than Americans when behavior was 
socially constrained (had low diagnosticity); differences attenuated when behavior was 
highly diagnostic. Masuda and Kitayama (2004) manipulated perceived situational 
constraints in attitude-attribution tasks with Japanese and USA samples. When 
behaviors were clearly constrained, Japanese participants reduced dispositional 
attributions more than Americans, demonstrating stronger context sensitivity in causal 
inference. Morris and Peng (1994) found that American participants explained social 
events by attributing causes to individual dispositions, whereas Chinese participants 
emphasized situational factors.  

10)  Reasoning. Peng and Nisbett (1999) used conflict scenarios and argument evaluation 
to test dialectical vs. non-dialectical reasoning. Chinese participants were more likely 
than Americans to accept seemingly contradictory propositions and to seek middle-way 
resolutions, consistent with dialectical cognition (as an indicator of more holistic 
thinking). Norenzayan, Smith, Kim, and Nisbett (2002) ran multiple experiments 
contrasting “formal/analytic” versus “intuitive/holistic” reasoning (e.g., syllogisms with 
unbelievable conclusions, similarity-based induction). East Asian participants showed 
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relatively greater comfort with intuitive/holistic strategies, whereas European 
Americans favored rule-based analytic solutions - though instructions and task framing 
could shift preferences.  

 
It should be noted that the above-referenced studies are not exhaustive and are partially 
“cherry-picked” for the purpose of this thesis. There are studies out there published between 
2000 and 2015 that either produced null results, or used more diverse samples. We will get 
back to that matter later.  
 

2.2.2 Predictors of differences in perception and cognition 

A compelling cross-cultural theory must explain not only what differs across cultures but also 
why. Predictors of holistic versus analytic perception span multiple, interacting levels: 
historical–philosophical traditions, ecocultural and structural conditions, sociocultural and 
developmental factors, and modernization/sampling contexts—and should be interpreted as 
converging influences rather than single causes (Nisbett et al., 2001; Nisbett & Miyamoto, 2005; 
Gutchess & Rajaram, 2023). 
 
Historical context and philosophical traditions. Some studies hypothesize that cultural 
differences in cognition are linked to enduring intellectual lineages. Classic syntheses argue 
that Greek philosophical emphases on logic, categorization, and individual agency scaffold 
analytic processing, whereas Confucian, Taoist, and Buddhist emphases on harmony, 
relationality, and context support holistic processing (Nisbett et al., 2001; Nisbett & Masuda, 
2003; Nisbett & Miyamoto, 2005). These legacies are visible in contemporary tasks that require 
allocating attention to objects vs. relations or privileging rules vs. context (Nisbett & Masuda, 
2003). At the level of reasoning, dialecticism—a tolerance for apparent contradiction and 
preference for middle-way resolutions—has been repeatedly documented in East Asian 
samples relative to North Americans (Peng & Nisbett, 1999). Relatedly, preferences for 
formal/analytic vs. intuitive/holistic reasoning vary by culture and task framing, with East 
Asian participants often showing greater acceptance of intuitive solutions and Americans more 
rule-based preferences (Norenzayan et al., 2002). These philosophical legacies thus provide a 
conceptual backdrop that helps explain cross-cultural differences in categorization, attribution, 
and attentional selection reported across literatures (e.g., Ji et al., 2004; Chua et al., 2005; 
Kitayama et al., 2003). Importantly, historical traditions are not destiny: contemporary social 
environments can amplify, attenuate, or reshape these tendencies (Gutchess & Rajaram, 2023). 
Regional syntheses beyond the East–West dyad (e.g., Latin America; Central and East European; 
or Mediterranean patterns) demonstrate that cognitive styles reflect locally specific histories 
and institutions rather than a single civilizational split (de Oliveira & Nisbett, 2017; Uskul et al., 
2023; Varnum et al., 2008). 
 
Ecocultural context and dimensions of culture. Ecocultural perspectives propose that 
subsistence demands and social structure influence habitual attention and reasoning Berry 
(1968, 1971), Berry et al. (2011). For example, work with the Himba shows a relative local 
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advantage in hierarchical processing compared to British participants, interpreted in light of 
pastoral lifeways that reward fine-grained discrimination (Davidoff et al., 2008). Moreover, 
pastoral lifeways can prioritize item-level discrimination and autonomy; agrarian systems 
often involve coordination and hierarchy, potentially reinforcing context sensitivity (Witkin & 
Berry, 1975; Witkin, 1979; Davidoff et al., 2008). More broadly, cross-culturall tightness–
looseness (norm strength and sanctioning) varies systematically and relates to conformity 
pressures that may modulate context sensitivity (Uz, 2015). Other country-level cultural 
dimension models such as Hofstede dimension of Individualism were hypothesized as potential 
predictors of differences in information processing (e.g. Kitayama et al., 2003; McKone et al., 
2010). It should be noted that most studies use country contrasts aligned with Hofstede (e.g. 
US vs. East Asia) rather than including national indices into statistical models directly testing 
them. 
 
Language and socialization. Language supplies categories and grammatical resources that 
guide attention and relation perception; bilingual and cross-linguistic comparisons show 
effects of language on categorization and context sensitivity (Ji et al., 2004). Schooling and 
assessment regimes can encourage rule-based analysis (Peterson & Deary, 2006), whereas 
other learning environments cultivate context- and relation-oriented processing. Classic 
differentiation work also underscores parenting and socialization: autonomy-supportive 
contexts tend to foster field-independence, while obedience and conformity pressures foster 
field-dependence (Witkin, 1979). 
 
Independent and interdependent self-construal. The last predictor that will be mentioned 
here is one of the most studied predictors of cross-cultural differences in perception and 
cognition in recent years - independent and interdependent self-construal. Independent and 
interdependent self-construals can be considered individual-level equivalent to Hofstede 
macro-level individualism (see Oyserman et al., 2002). Independent self-construal represents 
a self-view that emphasizes the individual as autonomous, distinct, and internally guided - 
prioritizing personal traits, goals, and rights over social roles and relationships. On the other 
hand, interdependent self-construal is a self-view that emphasizes the individual as connected, 
relational, and contextually embedded—prioritizing social roles, obligations, and harmony 
with others.  
 
Classic theory proposes that independent self-views encourage attention to focal objects, rules, 
and internal attributes (analytic processing), whereas interdependent self-views promote 
attention to relations, context, and harmony (holistic processing) (Nisbett et al., 2001; 
Oyserman et al., 2002). Empirically, self-construal differences are linked to perceptual tasks 
that index context use: in the Framed-Line Test, American participants (more independent) 
outperform on absolute (context-independent) judgments, whereas Japanese participants 
(more interdependent) excel on relative (context-dependent) judgments (Kitayama et al., 
2003); likewise, East–West contrasts in scene perception show greater object focus vs. 
background/context sensitivity (Masuda & Nisbett, 2001; Nisbett & Masuda, 2003). Beyond the 
standard East–West comparison, work in Latin America suggests intermediate or distinctive 
profiles of Brazilians (de Oliveira & Nisbett, 2017), and recent Mediterranean data show 
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independence–interdependence patterns that diverge from a simple East-West dichotomy 
(Uskul et al., 2023).  
 
At the construct level, implicit independence varies across North America, Western Europe, and 
East Asia (Kitayama et al., 2009), and longitudinal evidence suggests within-person stability in 
interdependent (vs. independent) social orientation alongside holistic (vs. analytic) cognition 
(Na et al., 2020). Still, not all findings align neatly with the predictor model: some studies argue 
that cultural effects cannot be reduced to individual differences (Na et al., 2010), and others 
report weak or null associations between measured self-construal and holistic/analytic 
reasoning (Marquez & Ellwanger, 2014).  
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3 List of studies and authors’ contribution 

The eight studies included in this habilitation thesis (see Appendix) form a coherent research 
line. The thesis comprises three sets of studies. Study I is methodological study and focuses on 
broader methodological issues typical for cross-cultural research. Studies II and III focus on 
validation of scales of independence and interdependence (or individualism and collectivism), 
as one of the theoretically plausible predictors of cross-cultural differences in perception and 
cognition. Studies IV, V, VI, VII, and VIII form the core of the thesis and focus on cross-cultural 
similarities and differences in perceptual and cognitive processes, using tasks of increasing 
complexity: from simple perceptual discrimination and reaction time modeling, through eye-
tracking in naturalistic scenes and immersive virtual reality (VR), to categorization of symbols. 
 
Note to Study I: The study was originally published in Czech. English translation of the study 
was conducted by the author and is provided in Appendix. 
 
Note to the Author contribution: In all articles listed below, the Author contribution was 
approved by both Leading author (Lacko) and principal investigator (Šašinka). The 
percentages of author contributions are estimated.  
 
STUDY I:  Čeněk, J., & Urbánek, T. (2019). Adaptace a ekvivalence testových metod: 
Inspirace pro psychologické testování minorit v ČR. Československá psychologie, 63(1). [The 
adaptation and equivalence of test methods: An inspiration for psychological assessment of 
minorities in the Czech Republic] 
Author contribution (90%): Leading author, Conceptualization, Writing - Original draft (all 
parts of the article). 
 
STUDY II: Lacko, D., Čeněk, J., & Urbánek, T. (2021). Psychometric properties of the 
independent and interdependent self-construal questionnaire: Evidence from the Czech 
Republic. Frontiers in psychology, 12, 564011. https://doi.org/10.3389/fpsyg.2021.564011  
Author contribution (30%): Conceptualization, Methods, Investigation (participant 
recruitment), Writing - Original draft (parts of Introduction, Methods and Discussion), Writing 
- Review and Editing. 
 
STUDY III: Lacko, D., Čeněk, J., Točík, J., Avsec, A., Đorđević, V., Genc, A., ... & Subotić, S. (2022). 
The necessity of testing measurement invariance in cross-cultural research: Potential bias in 
cross-cultural comparisons with individualism–collectivism self-report scales. Cross-Cultural 
Research, 56(2-3), 228-267. https://doi.org/10.1177/10693971211068971   
Author contribution (25%): Conceptualization, Methods (coordination of translations and 
data gathering), Investigation (Czech participants), Project administration (communication 
with international partners), Vizualizations (graphs), Data curation, Writing - Review and 
Editing. 
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STUDY IV: Lacko, D., Čeněk, J., Arıkan, A., Dresler, T., Galang, A. J., Stachoň, Z., ... & Šašinka, Č. 
(2024). Investigating the geography of thought across 11 countries: Cross-cultural differences 
in analytic and holistic cognitive styles using simple perceptual tasks and reaction time 
modeling. Journal of Experimental Psychology: General. 154(2), 325–346. 
https://doi.org/10.1037/xge0001685  
Author contribution (20%): Conceptualization, Methods (co-creator of all administered 
methods), Investigation (laboratory data gathering in Ghana, Taiwan, Turkey), Data curation, 
Writing – Review and Editing. 
 
STUDY V: Čeněk, J., Tsai, J. L., & Šašinka, Č. (2020). Cultural variations in global and local 
attention and eye-movement patterns during the perception of complex visual scenes: 
Comparison of Czech and Taiwanese university students. Plos one, 15(11), e0242501. 
https://doi.org/10.1371/journal.Pone.0242501  
Author contribution (65%): Leading author, Conceptualization, Methods (author), Formal 
analysis, Data curation,  Writing - Original Draft (all sections). 
  
STUDY VI: Čeněk, J., Halámková, D., Caha, J., Lacko, D., Kalenská, P., Stachoň, Z., ... & Šašinka, 
Č. (2025). Cross-cultural analysis of eye-movement patterns in visual scene perception: a 
comparison of seven cultural samples. Scientific Reports, 15(1), 28574. 
https://doi.org/10.1038/s41598-025-12724-x  
Author contribution (60%): Leading author, Conceptualization, Methods (author), Formal 
analysis, Data curation,  Writing - Original Draft (all sections). 
 
STUDY VII: Šašinková, A., Čeněk, J., Ugwitz, P., Tsai, J. L., Giannopoulos, I., Lacko, D., ... & 
Šašinka, Č. (2023). Exploring cross-cultural variations in visual attention patterns inside and 
outside national borders using immersive virtual reality. Scientific Reports, 13(1), 18852. 
https://doi.org/10.1038/s41598-023-46103-1  
Author contribution (55%): Leading author, Conceptualization, Methods (co-author), Formal 
analysis, Data curation,  Writing - Original Draft (all sections). 
 
STUDY VIII: Lacko, D., Šašinka, Č., Čeněk, J., Stachoň, Z., & Lu, W. L. (2020). Cross-cultural 
differences in cognitive style, individualism/collectivism and map reading between Central 
European and East Asian University students. Studia Psychologica, 62(1), 23-43. 
https://doi.org/10.31577/sp.2020.01.789  
Author contribution (15%): Methods (co-creator of CFT/Navon method), Writing - Review 
and Editing. 
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4 Methodology 

This thesis is based on eight published studies. With the exception of Study I (a review), all 
employ a quantitative design, using questionnaire data, experimental data (e.g., correctness of 
responses, reaction times), or a combination of survey and experimental data. Detailed 
descriptions of each study can be found in the respective Method sections in the Appendix. 
Here, only a brief summary of the methods and samples is provided. 
 
Data for Studies II, IV, VI, VII, and VIII were collected as part of the Czech Science Foundation 
project The Influence of Socio-Cultural Factors and Writing System on Perception and Cognition 
of Complex Visual Stimuli (GC19-09265J). Data for Study V were additionally co-funded by the 
Ministry of Education, Taiwan, through the project Comparison of Visual Perception and Eye-
Movement Patterns in Complex Visual Stimuli of Taiwanese and Czech Participants. Data for 
Study III were obtained within Czech Science Foundation project Mutual perception of 
acculturation preferences in majority and immigrants: An intergroup perspective (GA20-
01214S). 
 
Study II was aimed at validation of Czech versions of two scales of independent and 
interdependent self construal, resp. individualism and collectivism (SCS, INDCOL). To do that, 
we gathered data from 330 Czech participants and calculated factor structure, reliability and 
convergent validity between both measures. 
 
Study III was focused on both validation and measurement invariance across countries of 
another independent and interdependent self construal scale (IISS). In 2020 data from 1927 
participants from seven countries (Albania, Bosnia and Herzegovina, Croatia, Czechia, 
Macedonia, Serbia, Slovenia) were gathered.  
 
Study IV adopted a multi-method approach and was focused on comparison of cognitive 
patterns of multiple cultural samples using relatively simple cognitive tasks (two hierarchical 
figures, embedded figures). Using multilevel modeling the study tried to estimate the influence 
of country-level variables (Hofstede and Schwartz dimensions) on cognition. The study was 
conducted on a relatively large sample of 993 participants from 12 cultural groups of students. 
Data were collected in both laboratory and online settings.  
 
Studies V and VI both focused on perception of 2D visual scenes using eye-tracking 
methodology, more specifically, on visual attention to objects and background. In Study V we 
gathered data of 129 Czech and Taiwanese participants. Study VI was a conceptual replication 
of Study V and compared attention patterns of 408 participants from 7 cultural samples. 
 
Study VII adopted a similar design as Studies V and VI, free-viewing of 3D visual scenes with 
eye-tracking, but extended it into a virtual reality environment. Within this study, data from 
242 participants from five cultural groups were gathered.  
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Finally, in Study VIII an independent- and interdependent-self scale was administered together 
with a hierarchical figures task and a task on categorization of multivariate map symbols. The 
methods were administered on a sample of 103 Czech and Chinese/Taiwanese respondents.  
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5 Discussion 

The eight studies included in this habilitation thesis tell a cumulative story about when and 
why cultures differ in perception and cognition - and when they do not. The main guiding 
question was not only whether cross-cultural differences appear on particular tasks, but also 
on constructs that might predict these differences (Study II and III) across tasks that range in 
complexity: simple perceptual discrimination with reaction-time (RT) modeling (Study IV), 
free viewing of complex 2D scenes with eye tracking (Studies V–VI), immersive viewing of 3D 
scenes in virtual reality (Study VII), and categorization of multivariate symbols (Study VIII). 
Along the way, keeping in mind potential measurement and adaptation issues that commonly 
derail cross-cultural inference were addressed (In line with the principles from Study I).  
 
Discussion is organized thematically. I first anchor the program in the methodological 
foundations (Study I), then examine individual-level (Studies II–III and VIII), and macro-level 
predictors (Study IV) followed by the core empirical contrasts across increasing task 
complexity (Studies IV–VIII). Discussion is concluded by Limitations and Future directions 
subchapters. 
 

5.1 Individualism-collectivism as a predictor of differences in cognition 

Cross-cultural differences are only as trustworthy as the methodological scaffolding that 
supports them. Study I reviewed adaptation and equivalence procedures and emphasized that 
construct, method, and item-level equivalence are prerequisites for any substantive cross-
cultural claim. This perspective informed the later studies in two ways. First, it motivated 
prospective design choices (e.g., harmonized instructions, stimulus selection, and task timing) 
in Studies IV–VIII. Second, it motivated psychometric due diligence for predictors: Studies II–
III tested the factor structure, reliability, and cross-national comparability of self-construal 
measures before using them as explanatory variables. In short, Study I was not an add-on; it 
framed the logic of inference for the entire program. 
 
If cultural differences in perception and cognition are theoretically connected to self-construal 
(independence vs. interdependence), then our predictor must be measured well. Study II 
validated Czech versions of two widely used instruments tapping independence–
interdependence/individualism–collectivism (N = 330). We used the previously adapted 
INDCOL (Individualism-Collectivism) scale (originally Singelis et al., 1995; adapted by Bartoš, 
2010) together with newly adapted SCS (Self-Construal Scale; Vignoles et al., 2016). It should 
be noted that INDCOL was a reduced version of the original - 3 items had to be deleted to obtain 
at least satisfactory reliability and factor structure of the Czech version. However, in the original 
Czech adaptation only exploratory factor analysis (EFA) was used without a subsequent 
verification by confirmatory factor analysis (CFA). SCS by Vignoles (2010) is an impressive 
attempt to create an almost “globally universal” scale of individualism and collectivism 
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including participants across 55 cultural groups using both EFA and CFA techniques. However, 
CFA fit was suboptimal and metric invariance was not tested.  
 
The results of Study II showed that the Czech adaptation of SCS had, although relatively good 
reliability of subscales, less than ideal factor structure with multiple item-subscale cross-
loadings and borderline values of fit indices. The reliability of INDCOL subscales was not 
satisfactory. Convergent validity of both measures was also tested. Although the directions of 
correlations between the individualism and collectivism subscales was as expected, the 
correlation coefficients were relatively small and sometimes non-significant. In conclusion, 
none of the scales was deemed usable for further research with Czech samples lacking sufficient 
psychometric properties. Without a theoretically plausible factor structure and reliability a 
cross-cultural invariance of the scales is hardly possible. 
 
Study III broadened the scope, testing another potentially useful instrument for individual-
level individualism and collectivism measurement - the two-dimensional, 42-item IISS 
(Independent and Interdependent Self Scale (IISS; Lu & Gilmour, 2007). Data were gathered 
across seven countries in Southern and Central Europe (N = 1,927). The critical step here was 
examining not just the factor structure and reliability, but also the measurement invariance 
across the countries (Albania, Bosnia and Hercegovina, Croatia, Czechia, Macedonia, Slovenia, 
Serbia). When testing measurement invariance Czech sample needed to be removed from all 
further analyses because of the entirely different factor structure. Furthermore, the scale 
needed to be reduced significantly to 10-item scale for the remaining six countries to establish 
configural invariance.  
 
Before conducting a more sophisticated psychometric analysis in Study III we used the IISS in 
Study VIII that investigated potential link between scores in Compound Figures Test (CFT), a 
method using Navon hierarchical figures (Navon, 1977) for investigation of global and local 
distribution of attention, and categorization of multivariate map symbols (more on the results 
of Study VIII later. All methods were administered on samples of 53 Czech and 45 Chinese 
participants (both from mainland and Taiwan). Across samples, internal reliability seemed to 
be sufficient to use independence and interdependence scores as predictors. However, contrary 
to the assumptions, IISS did not discriminate between Czechs and Chinese in interdependence, 
only independence scores differed. The IISS scores were a relatively weak predictor of local and 
global processing.    
 
These results suggest that there is something wrong with scales of individualism and 
collectivism, one of the most widely studied constructs in cross-cultural psychology, when used 
outside of the countries they were originally constructed for, more specifically when used in 
Czechia and countries of Western Balkan. It seems that the construct is partially different in 
these countries, or there is at least certain bias at the level of items (DIF), and its discriminative 
power is uncertain. Moreover, these outcomes align with the broader literature on self-
construal measurement and its links to cognition. Meta-analytic and conceptual reviews 
caution that “individualism–collectivism” is not a single latent dimension, that scale content 
often blends heterogeneous facets, and that correlations with behavioral/cognitive outcomes 
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are smaller and less consistent than folk theories suggest (see Oyserman et al., 2002; Vignoles 
et al., 2016; Lux et al., 2021; Marquez & Ellwanger, 2014). Recent multi-wave work also finds 
low cross-sectional correlations between social-orientation traits and holistic–analytic style 
measured within individuals, even when both show within-person stability (Na et al., 2020). In 
other words, self-report self-construal and cognitive styles commonly travel on separate tracks. 
 
Mainly because of the above-mentioned issues with reliability of individualism/self-construal 
scales in Czech, and theoretical concerns about the link between individual level 
independence/interdependence, the idea of using them directly as predictors in the follow-up 
studies was abandoned. In Study IV country-level culture scores were treated  (Hofstede et al., 
2010; Schwartz, 2008) as Level-2 predictors of performance on minimal perceptual tasks 
(hierarchical/local–global figures; embedded figures) modeled with multilevel reaction times 
(RT) or accuracy analyses. The basic approach was straightforward: participant-level outcomes 
(accuracy, RT summaries, and - where applicable - RT-distribution parameters) were modeled 
with participant random effects and country random intercepts; country scores then entered 
as between-country regressors. I also probed cross-level interactions with task conditions (e.g., 
global vs. local targets) to test whether macro indices moderated the global–local balance. 
Results show that the relationships were modest and inconsistent across tasks and settings: 
 
Several Hofstede dimensions (e.g., individualism–collectivism, long/term orientation, 
uncertaintz avoidance) and Schwartz values (e.g., embeddedness vs. autonomy, hierarchy vs. 
egalitarianism) showed occasional associations with global–local performance, but no index 
provided a stable, meaningful predictor across outcomes (e.g. positive associations with both 
analytic and holistic subtests). Effects that appeared in one model tended to weaken or 
disappear for example when switching from accuracy to RT/latency parameters. In conclusion, 
macro-indices appear to be blunt instruments for predicting where and how those differences 
surface in low-level perceptual decisions.  
 
 

5.2 Cross-cultural differences in cognition at different levels of complexity 

Studies IV-VIII focused on comparisons of student samples from various countries in several 
tasks focused on global and local processing, separation of object and field and symbol 
categorization. In this part I want to focus on two issues. First, I want to focus on the observed 
differences in the holistic-analytic tendencies and how they align with the prevalent theory of 
analytic-holistic cognition. Second, I want to focus on the convergent validity of these methods. 
In other words, whether or not the results, when combined, support the theory or not.  
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5.2.1 Observed differences in perception and cognition across samples 

Study IV asked whether analytic vs. holistic tendencies surface on minimal tasks. A multi-task 
battery (hierarchical figures - search and similarity matching tasks, and a version of embedded 
figures (Peterson et al., 2006) was assembled and both accuracy and RTs were analyzed using 
advanced methods of statistical modeling. The study combined lab and online data (N = 993; 
12 cultural groups), allowing to assess both setting effects and country-level influences. We did 
find statistically reliable cross-cultural variation, but the pattern did not line up cleanly with 
the canonical “East = holistic / West = analytic” prediction; several effects were context-
dependent or modest, and country rank-orders were task-specific rather than unitary. Effects 
appeared but were not large or uniformly stable across tasks or settings. 
 
Studies V and VI tested a classic prediction: cultures put differential weight on focal objects vs. 
contextual background during free viewing. Study V contrasted Czech and Taiwanese 
university students (N = 129) who were presented with a set of photographs consisting of focal 
objects and background. With free viewing of complex photographs, we replicated a 
directionally classic object–context split, but in a metric-specific way: Czech participants made 
more fixations on focal objects, whereas Taiwanese participants devoted more dwell time to 
background regions. The classic hierarchical figures task was also administered and task 
showed no group difference in global advantage in this sample.  
 
Study VI replicated and extended this logic to seven cultural samples (N = 408), using a 
harmonized protocol and broader stimulus set. Taiwanese observers spent less time on focal 
objects than all other groups (a “more holistic” pattern), whereas Ghana and Türkiye showed 
the most analytic allocation by our indices; Central Europeans (Germany, Czechia) did not 
uniformly diverge from Taiwan on all metrics. Demographic covariates had limited explanatory 
power; effects were robust but often task/index-specific rather than universal. 
 
Study VII moved from 2D images to 3D, scenes in virtual reality (N = 242; five cultural groups), 
examining visual attention in different context. The VR setting introduced higher ecological 
validity and embodiment absent in 2D viewing. Also, the “closeness” of objects within the 
scenes was manipulated. We again observed robust cultural contrasts in gaze allocation. 
Taiwanese participants devoted the least attention to focal objects; one group from Turkey 
exhibited the most analytic pattern (and interesting “depth” effects when focusing more on 
closer objects), while the Czech and Ghana groups fell in between. Individual demographics 
explained, again, little of the variance. 
 
Finally, Study VIII integrated self-construal assessment (see above) and task performance on 
hierarchical figures and map-symbol categorization (N = 103; Czech vs. Chinese respondents). 
No significant difference between samples was found in the hierarchical figures task. 
Mechanistically, multivariate map symbols demand binding across features and levels and 
invite either one-dimensional rule (analytic) or overall similarity rule (holistic) encoding 
strategies. The data supported expected group differences (Czech students categorized 
multivariate map symbols more analytically than continental Chinese/Taiwanese students) 
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and provided correlational links between style measures and task performance, but these links 
were modest. 
 

5.2.2 Covergent validity: Correlations between measures of cognitive style 

Only studies that included multiple methods of cognitive assessment are included in this 
section. In Study IV (hierarchical figures, embedded figures) cross-cultural differences shifted 
with tasks, therefore convergence across tasks was limited. Latent-profile explorations did not 
support a single “metastyle” that would capture individuals (or countries) on one analytic–
holistic dimension, consistent with a view that analyticism-holism reflects a bundle of partially 
overlapping processes rather than a single trait. This weakens the expectation that any one 
behavioral task should strongly predict performance on another. 
 
In Study V (hierarchical figures, 2D scenes) cross-method links were weak: the hierarchical-
figures measure did not meaningfully track the eye-tracking indices (fixation count or dwell-
time distribution). Put plainly, within the same people, the ET “object–background” pattern did 
not line up tightly with the hierarchical figures “global–local” pattern, again cautioning against 
treating analyticism-holism as a single latent continuum visible on all tasks. 
 
Study VIII (hierarchical figures, multivariate maps). Two notable links emerged. First, global-
local processing predicted map categorization in the expected direction (more local processing 
→ more analytic categorization). Second, individualism–collectivism was a weak predictor of 
cognitive style, echoing our psychometric caution from Studies II–III.  Together with IV and V, 
this points to selective convergence among behavioral measures, and only modest bridges 
between questionnaire constructs and perceptual performance. 
 

5.3 Limitations 

Although presented studies provide a new insight into the area of cross-cultural differences in 
perception and cognition, they are not without limitations. Across Studies IV–VIII, our samples 
were university students, with most cultural contrasts centered on Central Europe and East 
Asia (plus Ghana and Turkey in VI–VII). This limits generalizability and risks WEIRD over-
reliance (Western, Educated, Industrialized, Rich, Democratic). As Henrich et al. (2010) argued, 
many well-known psychological effects vary across populations, so claims drawn from narrow 
samples should be tempered. The absence of a U.S. sample - the de facto “analytic” anchor in 
many East–West comparisons - further constrains external comparisons of the studies. 
 
The studies deliberately spanned multiple task families (global–local hierarchical figures, 
embedded figures, free-viewing in 2D and immersive 3D, symbol categorization). Yet 
convergence across these indicators was modest (V, VIII), and latent profiles did not reveal a 
single “metastyle” (IV). This is a strength in that we can diagnose dissociations, but it 
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complicates construct coverage: any single task risks over-indexing one subprocess (e.g., 
attentional breadth vs. object–context binding). 
 
Measurement constraints at the individual level. Studies II–III documented psychometric 
problems for self-construal/INDCOL instruments in Czechia and parts of the Western Balkans 
(suboptimal factor structures; weak invariance). These issues make individual-difference 
explanations precarious and likely contributed to weak self-report ↔ behavior links (VIII). 
More broadly, links between social orientation and cognition are often small and unstable 
across measures, even when each shows within-person stability (Na et al., 2020). 
 
Setting and design considerations. Study IV blended lab and online data; while this boosted 
N and cultural reach, it introduced heterogeneous noise (e.g., display sizes, environments). 
Study V–VII used harmonized eye-tracking/VR protocols, but even here scene content and AOI 
segmentation decisions can subtly shape object–context metrics. More work with scene- and 
index-robustness checks (e.g., multiverse specifications) is warranted. 
 
Inference constraints. Most designs are cross-sectional. Without longitudinal or intervention 
components, causal claims about predictors (e.g., social orientation, ecology) remain 
provisional. Finally, RT analyses can be sensitive to distributional assumptions and 
preprocessing; although IV followed current best practice, diffusion/accumulation modeling 
still requires caution in interpretation (e.g., separating boundary setting from drift). 
 

5.4 Future research 

Behavioral measures of self-construals. One problem identified during my research was a 
psychometric fragility of self-construal questionnaires in some contexts (II–III), the next step 
is to complement (or replace) self-reports with behavioral tasks that tap context sensitivity or 
social orientation directly. An interesting approach was adopted by Talhelm et al. (2018) in his 
study on how people were sitting and rearranging chairs in Starbucks in China. Development 
of similar behavioral measures of independence/interdependence usable in multiple countries 
might be promising for the future development of the field. 
 
Combined emit-etic approach. I also perceive it as necessary to take several steps back. 
Continue using cross-culturally comparable tasks (etic) but co-develop emic materials (e.g., 
culturally familiar 2D/3D scenes; symbol sets; context cues) with local collaborators. This 
preserves comparability while ensuring local relevance and may reduce construct under-
representation or bias in stimuli. 
 
Fine-grained, within-country predictors. Rather than only country scores, leverage regional 
ecological indicators (e.g., subsistence history, mobility, tightness–looseness, relational 
mobility) to predict perceptual strategies. Prior work (Talhelm et al., 2018; Uskul et al., 2008) 
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shows that local ecologies (farming vs. fishing vs. herding; rice vs. wheat) covary with 
attention/holism; embedding similar contrasts within countries in Europe, Africa, and Asia 
could sharpen mechanism tests. 
 
Longitudinal and intervention designs. Two promising routes: (a) repeated-measures 
cohorts across semesters or migration contexts to track whether A/H indices shift with social 
and learning environments; (b) targeted training or context manipulations (e.g., analytic vs. 
holistic task framing, attention-control training) to test short-term malleability and boundary 
conditions. This would help adjudicate trait-like vs. context-responsive components. 
 
Convergence modeling. Adopt multitrait–multimethod (MTMM) designs and hierarchical 
latent models that explicitly partition common vs. method-specific variance across 
analytic/holistic tasks. For RT-based tasks, combine hierarchical evidence-accumulation 
models with cross-cultural random effects to separate speed–accuracy trade-offs from 
attentional selection. 
 

5.5 Final conclusion 

This thesis set out to ask a simple but stubbornly difficult question: when and why do cultures 
differ in perception and cognition - and when do they not? I approached the problem on two 
fronts. First, I examined the measurement scaffolding that makes cross-cultural claims credible 
(Study I; Studies II–III). Second, I tested for empirical differences across tasks that scale in 
complexity, from minimal perceptual discriminations (Study IV), through free viewing of 
complex 2D scenes (Studies V–VI) and immersive 3D environments (Study VII), to categorical 
decisions about multivariate map symbols (Study VIII). Three conclusions emerge. 
 
1) Cultural differences are real but selective and task/index-dependent. Across eye-
tracking in 2D and VR (Studies V–VII), I observed robust object–context allocation differences, 
with East Asian groups generally devoting relatively more attention to background than several 
Central European, Turkish, and Ghanaian samples. Yet these differences were metric-specific 
(e.g., dwell time vs. fixation count) and not universal across all contrasts. On minimal tasks 
(Study IV), cross-cultural variance was detectable but modest and context-sensitive; country 
rank orders were task-specific rather than a single analytic–holistic ladder. In symbol 
categorization (Study VIII), expected group tendencies appeared, but again with moderate 
effect sizes. 
 
2) There is no single “metastyle.” Convergence across methods is limited. If analyticism–
holism were a unitary trait, measures should hang together within individuals and countries. 
They did not. The hierarchical-figures indices did not strongly track object–background eye-
tracking measures (Study V), and latent profiles failed to reveal a one-dimension solution 
(Study IV). Where convergence did appear (e.g., global–local predicting analytic symbol 
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categorization in Study VIII), it was selective rather than sweeping. The most defensible view 
is that “analytic/holistic” summarizes a bundle of partially overlapping processes (attentional 
breadth, object–context binding, rule use, tolerance for contradiction), which different tasks 
tap with different weights. 
 
3) Popular predictors travel unevenly from theory to data. At the individual level, widely 
used self-construal/INDCOL scales showed problematic psychometrics in Czechia and parts of 
the Western Balkans (Studies II–III) and only weak links to behavioral outcomes (Study VIII). 
At the macro level, Hofstede/Schwartz scores were blunt instruments: occasionally associated 
with performance in Study IV, but inconsistent across outcomes and analysis choices. Together, 
these results argue for shifting emphasis toward behavioral and ecological predictors and task-
based indices of social orientation that offer clearer mechanistic bridges to perception. 
 
Thematically, these findings invite a calibration of the analytic–holistic framework. The theory 
remains useful as a map of tendencies, not a single compass. Cultural differences manifest most 
reliably when tasks recruit relations and context in overt attention (object–background trade-
offs) or feature binding under ambiguity (symbol categorization). They attenuate when tasks 
reduce context demands or are dominated by low-level salience. Predictors that are too distant 
from perception (broad value indices, fragile self-reports) underperform; proximal, behavior-
grounded predictors hold more promise. 
 
Finally, this thesis underscores that progress in cultural cognitive science is cumulative when 
we: (a) treat measurement as theory-bearing; (b) triangulate across multiple tasks and 
settings; (c) embrace nulls and attenuations as boundary conditions; and (d) invest in 
behavioral, emic–etic measurement of the very predictors we hope to link to perception. I close 
with a constructive claim: culture shapes perception, but through multiple, partially 
independent routes. Mapping those routes - mechanistically, longitudinally, and across diverse 
ecologies—is the path forward. This thesis provides pieces of that map and a framework for 
adding the next ones. 
 
 

Declaration on AI tools usage 
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