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The relationship between culture, language, and thought has long been one of 

the most important topics for those who wish to understand the nature of human 

cognition [1–12]. This issue has been investigated for decades across a broad range of 

research disciplines. However, there has been scant communication across these 

different disciplines, a situation largely arising through differences in research interests 

and discrepancies in the definitions of key terms such as “culture,” “language,” and 

“thought” [13].  

Researchers who investigate the so-called Whorfian hypothesis within the 

tradition of cognitive psychology generally focus on the influence of particular 

segments of language (e.g., particular lexical or grammatical categories) on perception, 

categorization, and knowledge representation [10,14,15], and do not consider how the 

linguistic categories under investigation are rooted in a broader cultural value system 

nor do they consider how language-specific cognition interacts with culture-specific 

thinking styles. Cognitive psychologists often use the term “culture” to mean “a 
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collection of knowledge which only humans have attained through history” to discuss 

the nature of human cognition as opposed to cognition in non-human species [16].  

By large contrast, in cultural psychology, culture means “narratives” [1,17], 

“meaning systems” [2,3], “systems of thought” [18,19], “cultural 

worldview/epistemology” [18,20–22], “communication styles” [23], and 

“self-construals” [6]. “Language” is considered to be an inseparable collection of 

elements consisting of words, grammar, pragmatics, and narrative styles, together 

functioning as a medium through which cultural views and culture-specific 

epistemologies are reflected [17,24]. Many cultural psychologists indeed take for 

granted that language is part of culture and hence do not mention the role language may 

play when discussing how culture influences thought (e.g., [25,26]).  

This article first reviews recent trends in research on the relation between 

language, culture, and thought to capture how cognitive psychology and cultural 

psychology have defined “language” and “culture” and how the issue has been 

addressed within each research discipline. We then review recent research conducted in 

interdisciplinary perspectives, which directly compared the roles of culture and 

language. Finally, we highlight the importance of considering the complex interplay 
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between culture and language to provide a comprehensive picture of how language and 

culture affect thought.   

Trends in cognitive psychology 

In the field of cognitive psychology, researchers have long disagreed whether 

cross-linguistic diversity in linguistic codification is directly reflected in speakers’ 

“thought” outside the realm of language use [11]. The traditional debate focused on 

whether perception and cognition are determined by language to the degree that 

speakers of different languages have incommensurably varied conceptual 

representations and cognitive styles. Evidence accumulated over the past decades has 

lead researchers to reject this strong version of the Whorfian hypothesis [27–36]. Malt 

and colleagues demonstrated that cross-linguistic similarity is much more pronounced in 

non-linguistic sorting (i.e., when participants sorted objects/actions into groups based on 

similarity) than in naming (i.e., when participants categorize objects or actions by 

labels) [37–39], and emphasize that non-linguistic representations are more readily 

shared across different language communities than linguistic representations.  

Gleitman and colleagues also maintain that in most studies that reported the Whorfian 

effect, language-specific differences arose because language is implicitly used to 

perform the task, even though participants were not aware of it. In their view, a majority 
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of results in the literature showing cross-linguistic differences are not qualified to be 

taken as evidence for the Whorifan hypothesis; instead, they should be seen as the 

“language-on-language” effect [34].  

A number of recent studies used verbal interference (i.e., linguistic interference, 

shadowing) found that Whorfian effects disappear when implicit linguistic labeling is 

inhibited, or in “purely non-linguistic” contexts [35,40–47]. However, the results of 

recent work using neurophysiological measures have found that lexical categories are 

accessed automatically in the brain in tasks in which no language is invocated [48–51]. 

Thus, it may not be feasible to argue that influence of thought has to be established in 

purely “non-linguistic” processes [13,33,52]. These studies led some researchers to 

argue that language is highly integrated into domain-general cognitive functions and 

automatically modulates online cognitive processes [49,52,53]. 

Accordingly, much of the recent research has been conducted to uncover when 

and how language modulates perception, reasoning, learning and other cognitive 

functions as well as conceptual representations instead of asking whether the Whorfian 

hypothesis in the traditional sense is tenable. Taking the domain of color as an example, 

researchers have argued that language (i.e., names of color categories) does not make us 

inherently sensitive or insensitive to color boundaries, but rather modifies our color 
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processing on the spot, as visual input is received [54,55]. Categorical perception of 

color is eliminated when the use of language is inhibited by verbal interference, 

suggesting that language is used when we naturally perceive colors [35]. Further, 

categorical perception is often pronounced in the right visual field, when information is 

being processed in the language-dominant left hemisphere [35,56]. Research using 

neurophysiological measures has also demonstrated that even when participants are 

engaging in a purely non-linguistic color discrimination task, the “language” regions of 

the brain are still automatically activated to access lexical categories [48,50].  

Studies targeting bilingual individuals have further heighted the transient 

task-dependent nature of the Whorfian effects [47,57,58]. Boutonnet and colleagues 

compared the electrophysiological responses of English-Spanish bilinguals and 

English-monolinguals [53]. Participants judged whether a target picture belonged to the 

same category as two previously shown pictures. Although the task was carried out only 

in English, negative ERP modulation was found in the bilinguals when the grammatical 

gender class of the target picture was different from that of the first two in Spanish. This 

suggests that the grammatical gender information of Spanish is automatically recruited 

in the bilinguals when processing English.   

Developmental researchers are interested in when and how the Whorfian 
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effects arise during the course of development [59–64]. They have shown that language 

and concepts bootstrap one another and that acquisition of language may make children 

more or less sensitive to particular conceptual distinctions [65–69]. For example, 

Göksun et al. (2011) demonstrated that language may shift the ways in which preverbal 

infants process motion events. At 14 months of age, English- and Japanese-reared 

infants are equally sensitive to whether someone is walking across a bounded space 

(e.g., a railroad track) or a flat, unbounded space (e.g., grassy field) – instances that are 

denoted by two separate verbs in Japanese  (wataru and tooru, respectively) but not in 

English. By 19 months of age, however, the two groups diverge, and only 

Japanese-reared infants maintain sensitivity to the different types of grounds [70]. 

It is important to note that many other developmental researchers investigate 

how language acquisition in a broad sense affects cognitive development [13,71–73]. 

Studies with deaf children who have received only impoverished linguistic input by 

their hearing parents [74–76] showed that these children have a disadvantage in 

memorizing or understanding spatial locations [66,74] and exact number representations 

[76].  

Cognitive development in bilingual children has also attracted the interest of 

researchers. Bialystok and colleagues suggest that bilinguals’ experience with juggling 
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two languages may result in cognitive advantages in domains [77] such as executive 

function [78–80] and theory of mind [81]. Although the role of language in this broad 

sense does not have to be connected to the Whorfian hypothesis, it should be included in 

the discussion of the relation between thought and language.     

As stated earlier, researchers in cognitive psychology generally have not 

considered the role of culture when exploring the relation between thought and language. 

While many developmental psychologists emphasize the role of culture in the process of 

cognitive development [16,71,82], what they mean by “culture” is inherited knowledge 

from previous generations, which does not entail diverse culture-specific epistemologies. 

In other words, most researchers do not consider the diversity of culture-specific values 

and epistemologies in their investigation of the ways children acquire knowledge from 

“culture.”  

Trends in cultural psychology 

Cultural psychologists within the social psychology discipline have been 

interested in how culture affects “thought.” For many of these researchers, “culture” 

mainly refers to macro-level thinking patterns such as attitude, values and beliefs, and 

“language” is used as a simple cue, something used to prime certain attitudes, social 

judgments, or causal attributions [83–95]. For example, Srull and Wyer (1979) found 
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that presenting subjects with an emotionally-charged word (e.g., hostility) influenced 

their impressions of a hypothetical person [92]. Here, the focus is on the effect of 

language on socio-cultural behaviors, rather than on effects of language on cognition in 

general.  

Alternatively, researchers consider culturally unique epistemologies and 

discourses as a higher level of linguistic phenomena, which people internalize through 

repeated interactions with other members of a given cultural/linguistic community 

[13,23,24,96,97]. Here, researchers treat “language” as a collection of narratives that 

reflect culture-specific value systems and epistemologies [98–101]. For example, living 

in cultures where people share a holistic epistemology, East Asians are thought to be 

exposed to a bundle of discourses and practices in which sensitivity to background 

information is highly valued. In contrast, European and American cultures value an 

analytic thinking style and hence objects are singled out from the background in 

everyday discourses [19].  

In recent decades, cultural psychologists have begun to capture the influence of 

culture on fine, micro-level cognitive processes, employing methodologies commonly 

used in cognitive psychology and neuroscience. A plethora of evidence from behavioral 

studies suggests systematic cultural differences in attention[19,101–107], categorization 
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[108,109], causal attribution [110], and inferences of other people’s attitude [111]. 

Recent advances in cultural neuroscience have further elucidated such cross-cultural 

differences in ERP patterns [112–119], brain structure [120], and the pattern of neural 

activations [121] shown in (functional) MRI images (see also articles in this Current 

Opinions issue by Han & Humphreys, Kitayama, King, Hsu, & Liberzon, and Ji & Yap). 

As noted earlier, researchers in cultural psychology tend to not consider the 

influence of language separately from the influence of culture. However, Senzaki and 

colleagues recently demonstrated that East Asians showed attention patterns consistent 

with their cultural values – that is, high sensitivity to background information – when 

asked to describe animation vignettes verbally as compared to when they observed them 

[101]. This result suggests that habitual exposure to a particular discourse style 

reflecting cultural values may shape thought, and in turn, culture-specific behavioral 

patterns may be enhanced with culture-specific narratives, and further directs us toward 

the important possibility that language and culture bootstrap each other in forming 

culture-specific attention, perception, and mode of thinking (see also [13,33]).   

Interaction between culture and language 

Although few in number, researchers from both the cognitive and cultural 

psychology sides have begun to ask overarching questions from interdisciplinary 
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perspectives. For example, in contrast to the general tendency in cognitive psychologists 

not to consider culture-specific effects on thought, Medin and colleagues have 

highlighted the role of culture-specific epistemology on knowledge representation and 

acquisition [20,21,53,122]. Here, also different from cultural psychologists with the 

social psychology background, their interest is how culture-specific epistemology 

affects knowledge representation, memory organization, ecological reasoning, and high 

level semantic processing. In a series of studies, they found that Susan Carey’s 

well-known theory of early conceptual development—that young children begin with 

human-centered, psychology-based understanding of biology [123] — was not found in 

children raised in an indigenous community in North America [124]. They concluded 

that concepts of human-nature relations are largely different across people living in 

technology-oriented urban cultures, where humans are seen as a unique existence 

independent of the living environment, and those living in rural areas, where humans 

are seen as a part of the ecological system in nature [21,125].  

Importantly, this group of researchers also examined the effect of language on 

children’s understanding of natural kind categories and category-based inference 

[126,127]. For example, availability of the superordinate category labels overarching 

human kinds and non-human animals (i.e., the term “animal” in English) prompt 
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children’s inductive generalizations from human to non-human animals and subsequent 

understanding of the broad category of “living things”, as compared to when the 

language lacks such superordinate term. However, casual relationship between culture 

and language (here, how availability of labels for a given superordinate concepts) has 

not yet been addressed.  

Other groups of researchers, both from the cultural psychology sides and 

cognitive psychology sides, have attempted to evaluate the influence of culture and 

language more directly. Ji and colleagues [108] and Saalbach and Imai [31,32,59] 

examined the mutual relationship of culture and language on the conceptual relations 

people use in organizing object concepts. Following the prediction of Nisbett and 

colleagues [128] that Westerners should form categories based on taxonomic kinds 

while East Asians should prefer thematic relations, Ji and colleagues examined whether 

the language used during the research session (e.g. Mandarin or English) changes the 

participants preference of conceptual relation (taxonomic vs. thematic) used in 

categorizing objects [108]. Their results indicate that English—Mandarin bilinguals 

switch their preferred mode of conceptual relations according to the language used in 

the particular experiment session. Thus, consistent with results from bilingual research 
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in cognitive psychology and neuroscience, it was found that the culturally-preferred 

mode interacts with the language used for the task.  

Saalbach and Imai tested German speakers (Westerners), Chinese speakers 

(Easterners), and Japanese speakers (Easterners) on a rage of tasks including 

categorization, similarity judgments, and inductive reasoning; these contrasted the 

influence of grammatical categories (e.g., classifier categories in Chinese/Japanese and 

grammatical gender categories in German) against the culturally-influenced cognitive 

styles [31,32]. They found that, at a global level, all three groups were similar in 

preferring thematic over taxonomic relations in forced choice categorization, and in 

relying on taxonomic rather than thematic relations in similarity judgments and 

inductive reasoning. However, there were cross-linguistic/cultural differences as well: 

thematic preference was larger both in Japanese and Chinese speakers as compared to 

Germans (reflecting culturally-influenced cognitive style that East Asians pay stronger 

attention to relation between objects), but membership of classifier categories affected 

the Chinese speakers but not the Japanese speakers (revealing language-specific 

influence). 

The interaction between culture and language was also seen in young 

children’s verb learning. In view of the holistic-vs.-analytic contrast between East 
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Asians and Westerners, it was predicted that Chinese- and Japanese-reared children 

should learn a novel verb more readily than English-reared children because the former 

should pay attention to the action more readily than the latter [129]. However, Imai et al. 

found that Chinese children paid stronger attention to the object than English-reared or 

Japanese-reared age-peers, and mapped the novel word to the object even though the 

argument structure of the sentence clearly indicated that the word was a verb [130]. This 

strong bias to map any word, be it a noun or a verb, to an object may be because the 

object naming bias children universally possess [131,132] is magnified by the particular 

linguistic property of the Chinese language—the property that nouns and verbs cannot 

be distinguished by morphological form. This suggests that influence of language 

sometimes works on its own, and takes precedence of culture-specific cognitive biases.   

Concluding remarks and directions of future research 

The wall between cognitive psychology and culture psychology has begun to 

crumble as researchers on both sides reach towards common grounds where they can 

stand on the same plane to investigate the role of culture and language, sharing 

theoretical assumptions and methodologies for overarching questions both at the macro 

and micro level of knowledge representations and cognitive processes. The studies 

examining the effect of culture and language simultaneously indicate that language and 
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culture-specific cognitive biases/ mode of thinking can play an important role on 

cognitive processes and knowledge representation independent of each other.  

However, it is far more likely that culture and language work conjointly in 

various ways. Future research must not only consider the relation between language and 

thought or culture and thought, but also should attempt to gain deeper understanding of 

the relation between the two. One of the possible scenarios is that language and culture 

bootstraps one another in such a way that culture arising as a consequence of adaptation 

of the environment [133,134] contributes to shape linguistic structures (Tamariz & 

Kirby, this issue) and language, in turn, strengthens the cognitive biases specific to the 

culture [101].  

In advancing research in this direction, it is also necessary to develop a 

theoretical framework that explains not only how cultural diversity arises but also why 

specific psychological processes are preserved and are resilient to change within a given 

linguistic and cultural community. Research in cultural evolution [135–140] may shed 

light on the dynamic relation between culture and language. Researchers have discussed 

when and how a knowledge is innovated [141], and when and how knowledge is biased 

[142,143], by combining simulation modeling techniques and behavioral 

experimentation. Recently, the concept of cultural evolution has also improved our 



15 

 

understanding of the emergence of linguistic structures ([144]; Tamariz & Kirby, this 

issue). Much future work is required to specify the details of the complex interplay 

among language, culture, universally shared cognitive constraints in accounting for 

universality and diversity in cognitive process and conceptual representations. For this 

goal, further interdisciplinary perspectives and collaborations are urgently needed.  

 



16 

 

References and recommended reading 

Papers of particular interest, published within the period of review, have been 

highlighted as: *of special interest; **of outstanding interest 

1.  Bruner JS: Acts of Meaning. Harvard University Press; 1990. 

2.  Geertz C: The Interpretation of Cultures. Basic Books; 1973. 

3.  Shweder RA: Thinking Through Cultures: Expeditions in Cultural Psychology. 

Harvard University Press; 1991. 

4.  Whorf BL: Language, Thought and Reality. Selected Writings of Benjamin Lee 

Whorf. MIT Press; 1956. 

5.  Sapir E: Language: An Introduction to the study of speech. Harcourt, Brace; 

1921. 

6.  Markus HR, Kitayama S: Culture and the self: Implications for cognition, 

emotion, and motivation. Psychol. Rev. 1991, 98:224–253. 

7.  Goddard C, Wierzbicka A: Words and Meanings: Lexical Semantics Across 

Domains, Languages, and Cultures. Oxford University Press; 2013. 

8.  **Margolis E, Laurence S (Eds): The Conceptual Mind. New Directions in the 

Study of Concepts. MIT Press; 2015. 

Excellent collection of latest work on concepts. Chapters cover diverse perspectives and 

approaches, including animal cognition, brain science, evolution, and development. 

Many chapters highlight the role of language and culture on concept representations and 

concept acquisition.   

9.  Vygotsky L: Thought and language. MIT Press; 1986. 

10.  Levinson SC: Space in Language and Cognition: Explorations in Cognitive 

Diversity. Cambridge University Press; 2003. 



17 

 

11.  Lucy J: Language Diversity and Thought: A Reformulation of the Linguistic 

Relativity Hypothesis. Cambridge University Press; 1992. 

12.  Lucy J: Grammatical Categories and Cognition: A Case Study of the Linguistic 

Relativity Hypothesis. Cambridge University Press; 1992. 

13.  **Imai M, Masuda T: The Role of Language and Culture in Universality and 

Diversity of Human Concepts. In Advances in Culture and Psychology: Volume 

3. Edited by Gelfland MJ, Chiu C, Hong Y. Oxford University Press; 2013:1–65. 

This chapter proposes an interdisciplrinary perspective for the  investigation of 

influence language and culture have on thought. The authors underscore the importance 

of detailed specification of a complex interplay among universal cognitive constraints, 

perceptual affordances provided from the world, task-specific constraints, 

language-specific biases, and culture-specific cognitive style, to account for people’s 

behavior in a given cognitive task. 

14.  Gentner D, Goldin-Meadow S (Eds): Language in Mind: Advances in the study of 

language and Cognition. MIT Press; 2003. 

15.  Malt BC, Wolff P (Eds): Words and the mind: How words encode human 

experience. Oxford University Press; 2010. 

16.  Tomasello M: The Cultural Origins of Human Cognition. Harvard University 

Press; 2001. 

17.  Kashima Y, Peters K, Whelan J: Culture, narrative, and human agency. In 

Handbook of motivation and cognition across cultures. Edited by Sorrentino RM, 

Yamaguchi S. Academic Press; 2008:393–421. 

18.  Nisbett RE: The Geography of Thought: How Asians and Westerners Think 

Differently... and Why. The Free Press; 2003. 

19.  Nisbett RE, Masuda T: Culture and point of view. Proc. Natl. Acad. Sci. U. S. A. 

2003, 100:11163–11170. 

20.  Bang M, Medin DL, Atran S: Cultural mosaics and mental models of nature. 

Proc. Natl. Acad. Sci. U. S. A. 2007, 104:13868–13874. 



18 

 

21.  **Medin DL, ojalehto B, Waxman SR, Bang M: Relations: Language, 

epistemologies, categories, and concepts. In The Conceptual Mind: New 

Directions in the Study of Concepts. Edited by Margolis E, Laurence S. MIT 

Press; 2015. 

This paper convincingly argues that epistemologies about nature and nature-human 

relations are strongly affected by culture, and that culture-relative epistemologies affect 

reasoning and learning about biology and human-nature relations in important ways.   

22.  Kitayama S, Cohen D (Eds): Handbook of Cultural Psychology. Guilford Press; 

2010. 

23.  Chiu HC, Hsieh YC, Kao YH, Lee M: The determinants of email receivers’ 

disseminating behaviors on the internet. J. Advert. Res. 2007, 47:524–534. 

24.  Kashima Y: Culture comparison and culture priming: A critical analysis. In 

Understanding culture: Theory, research, and application. Edited by Wyer RS, 

Chiu C, Hong Y. Psychology Press; 2009:53–77. 

25.  Schug J, Yuki M, Maddux W: Relational mobility explains between- and 

within-culture differences in self-disclosure to close friends. Psychol. Sci.  a J. 

Am. Psychol. Soc. / APS 2010, 21:1471–1478. 

26.  Oishi S: Socioecological psychology. Annu. Rev. Psychol. 2014, 65:581–609. 

27.  Boroditsky L: Linguistic Relativity. In Encyclopedia of cognitive science. 

Edited by Nadal L. Macmillan; 2003:917–922. 

28.  Pinker S: The Language Instinct: How the Mind Creates Language. William 

Morrow; 1994. 

29.  Regier T, Kay P: Language, thought, and color: Whorf was half right. Trends 

Cogn. Sci. 2009, 13:439–446. 

30.  Hunt E, Agnoli F: The Whorfian hypothesis: A cognitive psychology 

perspective. Psychol. Rev. 1991, 98:377–389. 

31.  Saalbach H, Imai M: Scope of linguistic influence: does a classifier system 

alter object concepts? J. Exp. Psychol. Gen. 2007, 136:485–501. 



19 

 

32.  Saalbach H, Imai M: The relation between linguistic categories and cognition: 

The case of numeral classifiers. Lang. Cogn. Process. 2012, 27:381–428. 

33.  *Imai M, Schalk L, Saalbach H, Okada H: All Giraffes Have Female-Specific 

Properties: Influence of Grammatical Gender on Deductive Reasoning 

About Sex-Specific Properties in German Speakers. Cogn. Sci. 2014, 38:514–

536. 

This paper not only shows that grammatical gender influences German speakers on 

deductive reasoning about sex-specific biological properties, but also specifies when 

and how the effect arises. German speakers made incorrect deductions when the 

grammatical gender of the target noun was consistent with the biological sex of the 

noun in the premise, judging that “All [feminine gender] giraffes have property X” is 

correct from the premise “All and only female animals have X property.”  However, 

this effect was not found when the target noun denoted an inanimate object, nor when 

the target noun was in plural form. (Both masculine and feminine nouns take the same 

article in the plural). 

34.  Gleitman L, Papafragou A: Relations between language and thought. In 

Handbook of Cognitive Psychology. Edited by Reisberg D. Oxford University 

Press; 2013. 

35.  Winawer J, Witthoft N, Frank MC, Wu L, Wade AR, Boroditsky L: Russian 

blues reveal effects of language on color discrimination. Proc. Natl. Acad. Sci. 

U. S. A. 2007, 104:7780–7785. 

36.  Boroditsky L, Gaby A: Remembrances of times East: absolute spatial 

representations of time in an Australian aboriginal community. Psychol. Sci. 

2010, 21:1635–1639. 

37.  Malt BC, Sloman S a., Gennari SP, Shi M, Wang Y: Knowing versus Naming : 

Similarity and Linguistic Categorization of Artifacts. 1999, 262:230–262. 

38.  Malt BC, Ameel E, Imai M, Gennari SP, Saji N, Majid A: Human locomotion in 

languages: Constraints on moving and meaning. J. Mem. Lang. 2014, 74:107–

123. 



20 

 

39.  Malt BC, Gennari SP, Imai M, Ameel E, Saji N: Where are the concepts? 

What words can and can’t reveal. In The conceptual mind: new directions in 

the study of concepts. Edited by Margolis E, Laurence S. MIT Press; 2015. 

40.  Gilbert AL, Regier T, Kay P, Ivry RB: Whorf hypothesis is supported in the 

right visual field but not the left. Proc. Natl. Acad. Sci. U. S. A. 2006, 103:489–

494. 

41.  Roberson D, Davidoff J: The categorical perception of colors and facial 

expressions: the effect of verbal interference. Mem. Cognit. 2000, 28:977–986. 

42.  Choi S, Hattrup K: Relative contribution of perception/cognition and 

language on spatial categorization. Cogn. Sci. 2012, 36:102–129. 

43.  Dolscheid S, Shayan S, Majid A, Casasanto D: The thickness of musical pitch: 

psychophysical evidence for linguistic relativity. Psychol. Sci. 2013, 24:613–

21. 

44.  Gennari SP, Sloman S a., Malt BC, Fitch WT: Motion events in language and 

cognition. Cognition 2002, 83:49–79. 

45.  Papafragou A, Selimis S: Event categorisation and language: A 

cross-linguistic study of motion. Lang. Cogn. Process. 2010, 25:224–260. 

46.  Papafragou A, Hulbert J, Trueswell J: Does language guide event perception? 

Evidence from eye movements. Cognition 2008, 108:155–184. 

47.  Athanasopoulos P, Bylund E, Montero-Melis G, Damjanovic L, Schartner a., 

Kibbe a., Riches N, Thierry G: Two Languages, Two Minds: Flexible 

Cognitive Processing Driven by Language of Operation. Psychol. Sci. 2015, 

doi:10.1177/0956797614567509. 

48.  Tan LH, Chan AHD, Kay P, Khong P-L, Yip LKC, Luke K-K: Language affects 

patterns of brain activation associated with perceptual decision. Proc. Natl. 

Acad. Sci. U. S. A. 2008, 105:4004–4009. 



21 

 

49.  Thierry G, Athanasopoulos P, Wiggett A, Dering B, Kuipers J-R: Unconscious 

effects of language-specific terminology on preattentive color perception. 

Proc. Natl. Acad. Sci. U. S. A. 2009, 106:4567–4570. 

50.  Ting Siok W, Kay P, Wang WSY, Chan AHD, Chen L, Luke K-K, Hai Tan L: 

Language regions of brain are operative in color perception. Proc. Natl. Acad. 

Sci. U. S. A. 2009, 106:8140–8145. 

51.  Boutonnet B, Lupyan G: Words Jump-Start Vision: A Label Advantage in 

Object Recognition. J. Neurosci. 2015, 35:9329–9335. 

52.  **Lupyan G: Linguistically modulated perception and cognition: The 

label-feedback hypothesis. Front. Psychol. 2012, 3:1–13. 

This paper reviews a broad range of recent findings in the language and thought 

literature. Lupyan argues that language, and more specifically linguistic labels, rapidly 

modulate putatively non-verbal processes. 

53.  Boutonnet B, Athanasopoulos P, Thierry G: Unconscious effects of 

grammatical gender during object categorisation. Brain Res. 2012, 1479:72–

79. 

54.  Roberson D: Do we see the world through a t(a)inted lense? In Advances in 

Culture and Psychology: Volume 2. Edited by Gelfland M, Chiu C, Hong Y-Y. 

Oxford University Press; 2012. 

55.  Hu Z, Hanley JR, Zhang R, Liu Q, Roberson D: A conflict-based model of color 

categorical perception: evidence from a priming study. Psychon. Bull. Rev. 

2014, 21:1214–1223. 

56.  Roberson D, Pak H, Hanley JR: Categorical perception of colour in the left 

and right visual field is verbally mediated: Evidence from Korean. Cognition 

2008, 107:752–762. 

57.  Fuhrman O, Mccormick K, Chen E, Jiang H, Shu D, Mao S, Boroditsky L: How 

Linguistic and Cultural Forces Shape Conceptions of Time: English and 

MandarTime 3D. Cogn. Sci. 2011, 35:1305–1328. 



22 

 

58.  Lai VT, Boroditsky L: The immediate and chronic influence of 

spatio-temporal metaphors on the mental representations of time in English, 

Mandarin, and Mandarin-English speakers. Front. Psychol. 2013, 4:1–10. 

59.  Imai M, Saalbach H, Stern E: Are Chinese and German children taxonomic, 

thematic, or shape biased? Influence of classifiers and cultural contexts. 

Front. Psychol. 2010, 1:1–10. 

60.  Saalbach H, Imai M, Schalk L: Grammatical Gender and Inferences About 

Biological Properties in German-Speaking Children. Cogn. Sci. 2012, 

36:1251–1267. 

61.  Hespos SJ, Spelke ES: Conceptual precursors to language. Nature 2004, 

430:453–456. 

62.  Brown P: Verb specificty and Argument Realization in Tzeltal Child 

Language. 2008, [no volume]. 

63.  Levinson SC: Covariation between spatial language and cognition. In 

Language acquisition and conceptual development. Edited by Bowerman M, 

Levinson SC. Cambridge University Press; 2001:566–588. 

64.  McDonough L, Choi S, Mandler JM: Understanding spatial relations: Flexible 

infants, lexical adults. Cogn. Psychol. 2003, 46:229–259. 

65.  Haun DBM, Rapold CJ, Janzen G, Levinson SC: Plasticity of human spatial 

cognition: spatial language and cognition covary across cultures. Cognition 

2011, 119:70–80. 

66.  Pyers JE, Shusterman A, Senghas A, Spelke ES, Emmorey K: Evidence from an 

emerging sign language reveals that language supports spatial cognition. 

Proc. Natl. Acad. Sci. U. S. A. 2010, 107:12116–12120. 

67.  Pruden SM, Levine SC, Huttenlocher J: Children’s spatial thinking: Does talk 

about the spatial world matter? Dev. Sci. 2011, 14:1417–1430. 

68.  Landau B, Dessalegn B, Goldberg AM: Language and space: Momentary 

interactions. In Language, cognition, and space: The state of the art and new 



23 

 

directions. Advances in Cognitive Linguistics Series. Edited by Chilton P, Evans 

V. Equnox Publishing; 2009:51–78. 

69.  Maguire MJ, Hirsh-Pasek K, Golinkoff RM, Imai M, Haryu E, Vanegas S, Okada 

H, Pulverman R, Sanchez-Davis B: A developmental shift from similar to 

language-specific strategies in verb acquisition: A comparison of English, 

Spanish, and Japanese. Cognition 2010, 114:299–319. 

70.  Göksun T, Hirsh-Pasek K, Golinkoff RM, Imai M, Konishi H, Okada H: Who is 

crossing where? Infants’ discrimination of figures and grounds in events. 

Cognition 2011, 121:176–195. 

71.  *Christie S, Gentner D: Language helps children succeed on a classic analogy 

task. Cogn. Sci. 2014, 38:383–397. 

This paper demonstrates that symbolic-linguistic experience can facilitate relational 

reasoning in young children in a classic analogy task. The authors argue that ability to 

think analogically is scaffolded by language and cultural systems. Here, the authors use 

the term “culture” to mean systems of knowledge children acquire through experience, 

as opposed to a biologically endowed ability that children are born with.   

72.  Imai M, Mazuka R: Language-relative construal of individuation constrained 

by universal ontology: revisiting language universals and linguistic relativity. 

Cogn. Sci. 2007, 31:385–413. 

73.  Vouloumanos A, Waxman SR: Listen up ! Speech is for thinking during 

infancy. Trends Cogn. Sci. 2014, 18:642–646. 

74.  *Gentner D, Özyürek A, Gürcanli Ö, Goldin-Meadow S: Spatial language 

facilitates spatial cognition: Evidence from children who lack language input. 

Cognition 2013, 127:318–330. 

The study examined spatial cognition in deaf children with minimal exposure to formal 

language. The results suggest that spatial language is critical for the development of 

seemingly non-linguistic spatial skills. 

75.  Goldin-Meadow S: What language creation in the manual modality tells us 

about the foundations of language. Linguist. Rev. 2005, 22:199–225. 



24 

 

76.  Spaepen E, Coppola M, Spelke ES, Carey S, Goldin-Meadow S: Number 

without a language model. Proc. Natl. Acad. Sci. U. S. A. 2011, 108:3163–

3168. 

77.  Barac R, Bialystok E, Castro DC, Sanchez M: The cognitive development of 

young dual language learners: A critical review. Early Child. Res. Q. 2014, 

29:699–714. 

This paper reviews recent findings on how dual language exposure and bilingualism 

may affect cognitive development of preschoolers. 

78.  Bialystok E: Coordination of executive functions in monolingual and 

bilingual children. J. Exp. Child Psychol. 2011, 110:461–468. 

79.  Bialystok E, Barac R: Emerging bilingualism: Dissociating advantages for 

metalinguistic awareness and executive control. Cognition 2012, 122:67–73. 

80.  Emmorey K, Luk G, Pyers JE, Bialystok E: The Source of Enhanced Control 

in Bilinguals Cognitive. 2014, 19:1201–1206. 

81.  Kovács ÁM: Early bilingualism enhances mechanisms of false-belief 

reasoning. Dev. Sci. 2009, 12:48–54. 

82.  Carey S: Why Theories of Concepts Should Not Ignore the Problem of 

Acquisition Susan. In The Conceptual Mind: New Directions in the Study of 

Concepts. Edited by Margolis E, Laurence S. MIT Press; 2015:415–454. 

83.  Bargh J a., Pietromonaco P: Automatic information processing and social 

perception: The influence of trait information presented outside of conscious 

awareness on impression formation. J. Pers. Soc. Psychol. 1982, 43:437–449. 

84.  Bargh J a.: What have we been priming all these years? on the development, 

mechanisms, and ecology of nonconscious social behavior. Eur. J. Soc. 

Psychol. 2006, 36:147–168. 

85.  Aarts H, Chartrand TL, Custers R, Danner U, Dik G, Jefferis V, Cheng C: Social 

stereotypes and automatic goal pursuit. Soc. Cogn. 2005, 23:465–490. 



25 

 

86.  Bargh JA: The automaticity of everyday life. In Advances in social cognition. 

Edited by Wyer RS. Erlbaum; 1997:1–61. 

87.  Bargh JA (Ed): Social psychology and the unconscious : the automaticity of 

higher mental processes. Psychology Press; 2007. 

88.  Devine PG: Stereotypes and prejudice: Their automatic and controlled 

components. J. Pers. Soc. Psychol. 1989, 56:5–18. 

89.  Duhjsterhuis A, Chartrand TL, Aarts H: Effects of priming and perception on 

social behavior and goal pursuit. In Social psychology and the unconscious: 

The automaticity of higher mental processes. Edited by Bargh JA. Psychology 

Press; 2007:51–131. 

90.  Tory Higgins E, Rholes WS, Jones CR: Category accessibility and impression 

formation. J. Exp. Soc. Psychol. 1977, 13:141–154. 

91.  Oyserman D, Lee SWS: Priming “culture”: Culture as situated cognition. In 

Handbook of cultural psychology. Edited by Kitayama S, Cohen D. Guilford 

Press; 2010:255–282. 

92.  Srull TK, Wyer RS: The role of category accessibility in the interpretation of 

information about persons: Some determinants and implications. J. Pers. Soc. 

Psychol. 1979, 37:1660–1672. 

93.  Srull TK: Person memory: Some tests of associative storage and retrieval 

models. J. Exp. Psychol. Hum. Learn. Mem. 1981, 7:440–463. 

94.  Wang C, Oyserman D, Liu Q, Li H, Han S: Accessible cultural mind-set 

modulates default mode activity: evidence for the culturally situated brain. 

Soc. Neurosci. 2013, 8:203–16. 

95.  Wentura D, Degner J: A practical guide to sequential priming and related 

tasks. In Handbook of implicit social cognition: Measurement, theory, and 

application. Edited by Gawlonski B, Payne BK. Guilford Press; 2010:95–116. 



26 

 

96.  Dehghani M, Bang M, Medin D, Marin A, Leddon E, Waxman S: 

Epistemologies in the Text of Children’s Books: Native- and 

non-Native-authored books. Int. J. Sci. Educ. 2013, 35:2133–2151. 

97.  Kitayama S, Markus HR, Matsumoto H, Norasakkunkit V: Individual and 

collective processes in the construction of the self: self-enhancement in the 

United States and self-criticism in Japan. J. Pers. Soc. Psychol. 1997, 

72:1245–1267. 

98.  Chiu CY, Leung AK, Kwan L: Language, Cognition, and culture: Beyond the 

Whorfian hypothesis. In Handbook of cultural psychology. Edited by Kitayama 

S, Cohen D. Guilford Press; 2010:255–282. 

99.  Masuda T, Yamagishi T: Bunka Shinri Gaku, Gekan [Cultural Psychology, Vol. 

2]. Baihukan; 2010. 

100.  Miller PG, Fung H, Koven M: Narrative Reverbalization: How participation 

of narrative practices co-create person and culture. In Handbook of cultural 

psychology. Edited by Kitayama S, Cohen D. Guilford Press; 2010:595–614. 

101.  **Senzaki S, Masuda T, Ishii K: When is perception top-down and when is it 

not? Culture, narrative, and attention. Cogn. Sci. 2014, 38:1493–1506. 

This paper demonstrates that (a) both European Canadians and Japanese attended to 

moving objects similarly when the task was to simply observe the visual information; 

however, (b) there were cultural variations in patterns of attention when participants 

actively engaged in constructing narratives of their observation (narrative construction), 

suggesting that narrative construction enhances cultural variations in attention. 

102.  Boduroglu A, Shah P, Nisbett RE: Cultural differences in allocation of 

attention in visual information processing. J. Cross. Cult. Psychol. 2009, 

40:349–360. 

103.  Boland JE, Chua HF, Nisbett RE: How we see it: Culturally different eye 

movement patterns over visual scenes. In Cognitive and cultural influences on 

eye movements. Edited by Rayner K, Shen D, Bai X, Guoli Y. Tianjin People’s 

Publishing Houses; 2008:363–378. 



27 

 

104.  Chua HF, Boland JE, Nisbett RE: Cultural variation in eye movements during 

scene perception. Proc. Natl. Acad. Sci. U. S. A. 2005, 102:12629–12633. 

105.  Masuda T, Ellsworth PC, Mesquita B, Leu J, Tanida S, Van de Veerdonk E: 

Placing the face in context: cultural differences in the perception of facial 

emotion. J. Pers. Soc. Psychol. 2008, 94:365–381. 

106.  Masuda T, Nisbett RE: Culture and change blindness. Cogn. Sci. 2006, 

30:381–399. 

107.  Masuda T, Wang H, Ishii K, Ito K: Do surrounding figures’ emotions affect 

judgment of the target figure's emotion? Comparing the eye-movement 

patterns of European Canadians, Asian Canadians, Asian international 

students, and Japanese. Front. Integr. Neurosci. 2012, 6:1–9. 

108.  Ji L-J, Zhang Z, Nisbett RE: Is it culture or is it language? Examination of 

language effects in cross-cultural research on categorization. J. Pers. Soc. 

Psychol. 2004, 87:57–65. 

109.  Norenzayan A, Smith EE, Kim BJ, Nisbett RE: Cultural preferences for formal 

versus intuitive reasoning. 2002. 

110.  Spina RR, Ji L-J, Tieyuan Guo, Zhiyong Zhang, Ye Li, Fabrigar L: Cultural 

differences in the representativeness heuristic: expecting a correspondence 

in magnitude between cause and effect. Personal. Soc. Psychol. Bull. 2010, 

36:583–597. 

111.  Choi I, Nisbett RE, Norenzayan A: Causal attribution across cultures: 

Variation and universality. Psychol. Bull. 1999, 125:47–63. 

112.  Goto SG, Ando Y, Huang C, Yee A, Lewis RS: Cultural differences in the 

visual processing of meaning: Detecting incongruities between background 

and foreground objects using the N400. Soc. Cogn. Affect. Neurosci. 2010, 

5:242–253. 

113.  Goto SG, Yee A, Lowenberg K, Lewis RS: Cultural differences in sensitivity 

to social context: Detecting affective incongruity using the N400. Soc. 

Neurosci. 2013, 8:63–74. 



28 

 

114.  Lewis RS, Goto SG, Kong LL: Culture and context: East Asian American and 

European American differences in P3 event-related potentials and 

self-construal. Personal. Soc. Psychol. Bull. 2008, 34:623–634. 

115.  Kitayama S, Murata A: Culture modulates perceptual attention: An 

event-related potential study. Soc. Cogn. 2013, 31:758–769. 

116.  *Kitayama S, Park J: Error-related brain activity reveals self-centric 

motivation: Culture matters. J. Exp. Psychol. Gen. 2014, 143:62–70. 

This research shows that for European Americans, error-related negativity (ERN) – an 

ERP component contingent on error responses – was greater in the “self” condition than 

in the “friend” condition, whereas no such self-centric effect was observed among 

Asians. It provided the first evidence for a neural correlate of self-centric motivation, 

which becomes more salient outside of interdependent social relations. 

117.  Masuda T, Russell MJ, Chen YY, Hioki K, Caplan JB: N400 incongruity effect 

in an episodic memory task reveals different strategies for handling 

irrelevant contextual information for Japanese than European Canadians. 

Cogn. Neurosci. 2014, 5:17–25. 

118.  *Murata A, Moser JS, Kitayama S: Culture shapes electrocortical responses 

during emotion suppression. Soc. Cogn. Affect. Neurosci. 2013, 8:595–601. 

By targeting the parietal late positive potential (LPP) of the ERP as an objective 

indicator of emotional processing, this paper indicates that Asians are ‘culturally trained’ 

to down-regulate emotional processing when required to suppress emotional 

expressions, whereas such down-regulation is unlikely for European Americans because 

their culture values emotional expression (vs control) more. 

119.  Na J, Kitayama S: Spontaneous trait inference is culture-specific: behavioral 

and neural evidence. Psychol. Sci. 2011, 22:1025–1032. 

120.  Chee MWL, Zheng H, Goh JOS, Park D, Sutton BP: Comparisons of 

Structural Volume and Cortical Thickness. J. Cogn. Neurosci. 2012, 23:1065–

1079. 



29 

 

121.  Gutchess AH, Welsh RC, Boduroglu A, Park DC: Cultural differences in 

neural function associated with object processing. Cogn. Affect. Behav. 

Neurosci. 2006, 6:102–109. 

122.  **Ellis C, Kuipers JR, Thierry G, Lovett V, Turnbull O, Jones MW: Language 

and culture modulate online semantic processing. Soc. Cogn. Affect. Neurosci. 

2015, doi:10.1093/scan/nsv028. 

This ERP study found that highly fluent Welsh-English bilinguals require less 

processing effort when reading Welsh sentences that contain correct information about 

Wales than when reading English sentences with the same information. The results 

suggest that language interacts with culturally embedded personal identity and 

modulates online semantic processing. 

123.  Carey S: Conceptual Change in Childhood. Bradford Books; 1985. 

124.  Herrmann P, Waxman SR, Medin DL: Anthropocentrism is not the first step 

in children’s reasoning about the natural world. Proc. Natl. Acad. Sci. U. S. A. 

2010, 107:9979–9984. 

125.  Taverna AS, Moscoloni N, Peralta O a., Medin DL, Waxman SR: Naming the 

Living Things: Linguistic, Experiential and Cultural Factors in Wichí and 

Spanish Speaking Children. J. Cogn. Cult. 2014, 14:213–233. 

126.  Anggoro FK, Waxman SR, Medin DL: Naming practices and the acquisition 

of key biological concepts: Evidence from English and Indonesian: Research 

report. Psychol. Sci. 2008, 19:314–319. 

127.  Anggoro FK, Medin DL, Waxman SR: Language and Experience Influence 

Children’s Biological Induction. J. Cogn. Cult. 2010, 10:171–187. 

128.  Nisbett RE, Peng K, Choi I, Norenzayan a: Culture and systems of thought: 

holistic versus analytic cognition. Psychol. Rev. 2001, 108:291–310. 

129.  Nisbett RE: The Geography of Thought: How Asians and Westerners Think 

Differently...and Why. Simon & Schuster; 2004. 



30 

 

130.  Imai M, Haryu E, Hirsh-pasek K, Li L, Okada H, Golinkoff RM, Shigematsu J: 

Novel Noun and Verb Learning in Chinese-, English-, and 

Japanese-Speaking Children. Child Dev. 2008, 79:979–1000. 

131.  Golinkoff RM, Hirsh-Pasek K, Bailey LM, Wenger NR: Young children and 

adults use lexical principles to learn new nouns. Dev. Psychol. 1992, 28:99–

108. 

132.  Markman E: Constraints Children Place on Word Meanings. Cogn. Sci. 1990, 

14:55–77. 

133.  Uskul AK, Kitayama S, Nisbett RE: Ecocultural basis of cognition: farmers 

and fishermen are more holistic than herders. Proc. Natl. Acad. Sci. U. S. A. 

2008, 105:8552–8556. 

134.  Talhelm, T. Zhang, X. Oishi, S. Shimin, C. Duan, D. Lan, X. Kitayama S: 

Large-Scale Psychological Rice Versus Wheat Agriculture. 2014, 344:603–

608. 

135.  Boyd R, Richerson PJ: Culture and the evolutionary process. University of 

Chicago Press; 1985. 

136.  Campbell DT: Evolutionary epistemology. In The philosophy of Karl Popper. 

Edited by Schilpp PA. Open Court; 1974:413–463. 

137.  Cavalli-Sforza LL, Feldman MW: Cultural transmission and evolution. Princeton 

University Press; 1981. 

138.  Mesoudi A: Cultural Evolution: How Darwinian theory can explain human 

culture and synthesize the social sciences. University of Chicago Press; 2011. 

139.  Mesoudi A: Cultural evolution: Integrating psychology, evolution and 

culture. Curr. Opin. Psychol. 2016, 7:17–22. 

140.  Richarson P, Boyd R: Not By Genes Alone: How Culture Transformed Human 

Evolution. University of Chicago Press; 2005. 

141.  Caldwell CA, Millen AE: Experimental models for testing hypotheses about 

cumulative cultural evolution. Evol. Hum. Behav. 2008, 29:165–171. 



31 

 

142.  Kashima Y: Maintaining cultural stereotypes in the serial reproduction of 

narratives. Personal. Soc. Psychol. Bull. 2000, 26:594–604. 

143.  Lyons A, Kashima Y: The Reproduction of Culture: Communication 

Processes Tend to Maintain Cultural Stereotypes. Soc. Cogn. 2001, 19:372–

394. 

144.  Kirby S, Cornish H, Smith K: Cumulative cultural evolution in the 

laboratory: an experimental approach to the origins of structure in human 

language. Proc. Natl. Acad. Sci. U. S. A. 2008, 105:10681–10686.  

 

 


