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ABSTRACT 

According to the linguistic relativity hypothesis, language use can influence the way 

individuals interact with the world (Whorf, 1956). Compelling evidence for this claim 

comes from research on bilingual individuals. Specifically, experimental studies in which 

bilingual individuals have been randomly assigned to communicate in one language or 

another have shown that language use can affect the way that bilingual individuals think 

(e.g., Lechuga & Wiebe, 2011), feel (e.g., Alvarado & Jameson, 2011), and behave (e.g., 

So, 2010). An attempt has not yet been made to integrate these findings, and establish a 

unified understanding of how the language used by bilingual language users affects their 

behaviours. Therefore, with this dissertation I addressed this gap by conducting a 

systematic review and meta-analysis, wherein I attempted to gather  all available published 

and unpublished research up until 2022 in which bilingual individuals proficient in English 

and an East Asian language were assigned to complete a culturally relevant task in either 

language, and in which outcomes from the task in each language were compared. Through 

multilevel meta-analysis including 269 effect sizes drawn from 63 independent samples 

reflecting the responses of 6693 participants, I found an overall significant effect (g = .27), 

indicating that when language is manipulated, responses are generally consistent with the 

cultural norms associated with the language being spoken. The magnitude of this language 

effect, however, was moderated by the East Asian language being used, and the Task Type 

under examination. The language effect was not moderated by the Design of the study, 

Language Acquisition Style, the Country or the City in which the study took place. This 

meta-analysis offers a synthesis of an existing research program and poses intriguing 

questions that warrant investigation in future studies.   
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1.0 Introduction 

How does the language that we use affect the way that we understand and interact 

with the world? The Linguistic Society of America estimates that there are approximately 

6,909 different languages spoken in the world today (Anderson, 2010). If each of those 

languages has the potential to exert a unique effect on the way that users of that language 

understand and interact with the world, then understanding how language use affects 

human psychology is a worthwhile and necessary endeavour. In the first chapter of this 

dissertation, I review some of the literature in which language use has been shown to 

affect the responses of bilingual language users. Unfortunately, our current understanding 

of the pattern formed by these results is incomplete and inconsistent. This dissertation 

serves as an attempt to help clarify the pattern of results in the literature and to reconcile 

these inconsistent findings via a meta-analysis that investigates the effect of language on 

task performance in English/East Asian bilinguals.   

To understand the question fully, however, a bit of context is valuable. The study 

of psycholinguistics (the psychology of language) dates back over 100 years to the very 

beginning of psychology as a science. Wilhelm Wundt himself was keenly interested in 

the study of language use as observable human behaviour (Nerlich & Clarke, 1998). 

Advancements in computers and neuroscience have allowed the field to become much 

more sophisticated since then, but the central goal of psycholinguistics, to understand the 

role that language use plays in human psychology, is still being actively pursued more 

than a century later (De Bot, 2000).   
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1.1 The Sapir-Whorf Hypothesis 

 One of the best known conceptualizations of the relationship between language 

use and human psychology is through the Sapir-Whorf hypothesis, or the theory of 

linguistic relativity (Comrie, 2012). According to Edwin Sapir and his student Benjamin 

Whorf, the way that a language divides and organizes concepts affects the way that the 

users of that language understand the world (Whorf, 1956). For example, Sera et al. 

(2002) had French speakers and Spanish speakers assign voices to unnamed pictures of 

common objects (e.g. knife, spoon, bed, star), and found that the gender of the voice 

participants assigned to each picture (masculine or feminine) was consistent with the 

grammatical gender of the words used for those pictures in French and Spanish. 

According to the theory of linguistic relativity, if languages differ in the way that they 

divide and categorize the world, then the way that users of those languages understand 

the world must also differ (Whorf, 1956).  

The linguistic relativity hypothesis has traditionally taken two forms. The strong 

hypothesis posits that human experience is determined by language. Particularly in some 

earlier versions of the linguistic relativity hypothesis, Edward Sapir argued that all human 

experience is the product of language, and wrote that, “the ‘real world’ is to a large extent 

unconsciously built up on the language habits of the group” (Sapir, 1956, p. 209). 

Researchers have had great difficulty finding solid evidence to support the strong 

hypothesis, given the wide range of other influences on behaviour that appear to have a 

stronger effect than language (Chiu et al., 2007; Davies, 1998; Tohidian, 2009). The 

weak hypothesis, on the other hand, posits that whereas language may not fully determine 
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behaviour, it does have a meaningful effect. Researchers have had much more success 

finding support for this version of the hypothesis.  

  Consistent with the latter version of the linguistic relativity hypothesis, when 

Boroditsky et al. (2011) assigned English-Mandarin bilinguals, who learned Mandarin 

first, and English later in life, to conceptualize time in either Mandarin or English, they 

found that participants were more likely to conceptualize time on a vertical plane (up and 

down) when doing so in Mandarin than in English. This finding was explained as a 

product of language: in the English language, time is conceptualized on a horizontal 

plane (e.g., forward in time, back in time), whereas in Mandarin, time is also 

conceptualized on a vertical plane (above or below). It is this familiarity with perceiving 

time as a vertical concept, the researchers argued, that made Mandarin-English bilingual 

language users more likely to respond to time cues on a vertical plane when doing so in 

Mandarin.  

Language use has been found to be associated with perceptual processing in other 

ways as well. For example, researchers have demonstrated that differences in language 

use are linked to the ways that speakers of different languages understand and interact 

with space, such as their typical patterns of intrinsic frames of reference (left, right, front, 

back) or absolute frames of reference (North, South) as well as their spatial reasoning, 

wayfinding, and object perception (Levinson, 1996). Researchers have also found that the 

language a person uses to identify colours and odours is associated with their ability to 

distinguish between and categorize those colours and odours (Majid & Burenhult, 2014; 

Winawer et al., 2017). Thus, even if the language that a person uses does not determine 
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how they perceive the world, research findings suggest that there is some association 

between language and the way that people divide, categorize, and interact with the world.   

To what extent, however, are these differences actually due to the unique effect of 

language? Although the researchers responsible for the work cited above attributed the 

observed effect to language, the issue with trying to answer this question by comparing 

speakers of one language to speakers of another language is that observed differences 

could instead be due to demographic, geographic, or cultural differences between users of 

each language. To truly understand the effect of language on its own, it is necessary to 

control for these extraneous variables, which is possible through experimental research 

conducted with bilingual language users.  

1.2 Bilingual Language Users 

  Some of the most interesting research examining the influence of language on 

behaviour comes from research on bilingual language users - individuals who have the 

capability of understanding and reacting to the world through at least two distinct 

languages (Grosjean, 2010). Different categories of bilingualism have been proposed, 

based on the way that one’s second language is acquired. A compound bilingual is born 

into a bilingual household and grows up learning one language in tandem with another. A 

coordinate bilingual, on the other hand, is born into a monolingual household and does 

all of their primary learning in one language; then, later in life, they are given an 

opportunity to learn a second language. This process sometimes occurs by choice through 

education, but often occurs as a necessity of adapting to a new culture (Diller, 1970). In 

other words, compound bilinguals learn their two languages concurrently, creating one 
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language system, whereas coordinate bilinguals learn their two languages sequentially, 

creating two separate language systems (Nguyen & Ahmadpanah, 2014). For the rest of 

this literature review (when the information is available to do so), I will clarify whether 

the sample in the reported research was composed of compound bilinguals, coordinate 

bilinguals, or a mix of the two. 

Research into how the brains of bilingual language users process information has 

provided some support for this distinction between compound and coordinate bilinguals, 

demonstrating that whereas the two languages of compound bilinguals activate adjacent 

parts of the brain’s language center (Broca’s area in the frontal-lobe), the two languages 

of coordinate bilinguals activate more distinct parts of the brain’s language center. 

Specifically, when Kim and colleagues (1997) had compound and coordinate bilinguals 

perform language tasks, they discovered that the distance between the brain areas 

activated by the two languages in coordinate bilinguals was significantly greater than the 

distance between the same areas activated in compound bilinguals..   More recent 

research in this area has revealed that the relationship between age of language 

acquisition and brain development is more complex, implicating not only differences in 

regions of activation, but also differences in brain structure (Fedeli et al., 2021; Klein et 

al., 2014; Tu et al., 2021) and brain functioning (Berken et al., 2015; Li et al., 2024; Liu 

et al., 2020), demonstrating meaningful neurological differences in the brain structure of 

compound and coordinate bilinguals (Berken et al., 2017).     

The point at which a second-language learner becomes bilingual is a matter for 

discussion. Certainly, an individual who has equal fluency in two languages would be 

considered bilingual by most people whereas someone who only knows two or three 
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words in a second language would not be considered bilingual. To determine one’s place 

between those two points, some studies of bilingualism include a measure of first 

language (L1) and second language (L2) proficiency (e.g., Bialystok et al., 2005; 

Verhagen et al., 2017). Generally speaking, a person who has functional proficiency in 

reading, writing, or speaking two or more languages would most likely be considered 

bilingual. Because the definition of bilingualism is complicated and nuanced, I will defer 

to the judgment of my fellow researchers and consider participants bilingual if the 

authors of the studies included in this meta-analysis judge their participants to be 

functionally bilingual.  

1.3 Language Use and Psychological Processes 

Researchers have found a great deal of evidence suggesting that bilingual 

individuals demonstrate differences in cognitions, emotions, self-concept, values, and 

overt behaviour depending on the language that they are using. Language use has been 

associated with differences in how bilingual individuals process information (cognition). 

For example, Lechuga and Wiebe (2011) found that monolingual Spanish-speaking 

Mexicans tended to be more overconfident in their answers to general knowledge 

questions than monolingual Americans. Similarly, Spanish-English bilingual individuals 

of Mexican descent who were randomly assigned to complete a multiple-choice general 

knowledge task in Spanish were more likely to be overconfident in their answers than 

participants who completed the same task in English. In other words, Spanish-English 

bilinguals differed in their level of confidence based on the language they used to 

complete the task, displaying the confidence typical of monolingual Spanish speakers 
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when speaking Spanish (compared to when they were speaking English). In another 

example, Cheng and Broadhurst (2005) observed that Chinese-English bilingual Hong 

Kong criminology students were more accurate at detecting deception in tasks that were 

conducted in English, but were more accurate at detecting truthfulness in tasks that were 

conducted in Chinese. Although the researchers’ focus was on comparing the ability to 

detect deception in a first and second language, the differences in patterns by language 

were suggestive of different cognitive processes depending on the language being used. 

Language use has also been associated with how bilingual language users process 

emotions. For example, Alvarado and Jameson (2011) observed that Vietnamese-English 

bilingual language users conceptualize shame differently depending on the language they 

are using - they conceptualize shame in the same way as monolingual Vietnamese users 

when conceptualizing it in Vietnamese (similar to other high arousal negative terms such 

as “fear”, “hate”, and “anger”), but in the same way as monolingual English users when 

conceptualizing it in English (comparatively less arousing - closer to concepts such as 

“anguish”, “sad”, and “lonely”).   

Additionally, language use has been associated with differences in self-concept 

(how bilinguals see themselves), and values (how bilinguals determine morality and 

merit). For example, Ross et al. (2002) found that Chinese-Canadian bilinguals who 

completed measures in Chinese tended to report lower levels of self-esteem, greater 

endorsement of Chinese cultural values, and a more even balance of positive and negative 

moods than participants who completed the same measures in English. Thus, Chinese-

Canadian bilinguals thought of themselves and the world differently when they were 

speaking Chinese than when they were speaking English. In another study, Chiou and 
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Mercado (2015) had Chinese-American bilinguals watch a simulated soccer match 

between a Chinese team and an American team, accompanied by either an English 

commentary or a Mandarin commentary. After watching the soccer game, participants 

indicated how likely they would be to root for the Chinese team and the American team. 

When the commentary was in English, participants were equally likely to say that they 

would root for the American and Chinese teams, however when the commentary was in 

Chinese, the participants were significantly more likely to say that they would root for the 

Chinese team than the American team. This pattern suggests that listening to Chinese 

commentary reminded the participants of their Chinese identity, causing them to be more 

supportive of the Chinese team. Thus, the language being used affected the participants’ 

expressed loyalty to (and valuing of) their home and heritage cultures.  

Language is also associated with the way that bilingual language users make 

decisions. For example, Briley et al. (2005) demonstrated that Hong Kong bilingual 

participants who read hypothetical buying scenarios in Chinese consistently made more 

conservative consumer decisions than participants who read the same scenarios in 

English. Although the scenarios were the same, the language affected the participants’ 

approach to those scenarios. Ji, Zhang, and Nisbett (2004) found that Chinese bilinguals 

were more likely to make relational groupings when they were doing so in Chinese than 

in English. Again, the options were the same aside from the language of presentation, but 

the decisions made were significantly different depending on the language being used.   

Finally, language use has also been associated with how bilingual language users 

overtly behave. For example, Sechrest et al. (1968) found that bilingual English-Tagalog 

Filipinos produced longer responses to questions from superiors when those questions 
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were posed in English than when they were posed in Tagalog (speaking more in English 

than in Tagalog). Similarly, Bond and Lai (1986) found that Hong Kong bilingual 

students (a mix of compound and coordinate bilinguals) who were interviewed in English 

(their second language) gave longer answers to embarrassing questions than participants 

who were interviewed in Cantonese (their first language). The authors reasoned that, 

because second languages are often learned in more neutral settings than first languages, 

discussing embarrassing topics in one’s second language should be less emotionally 

arousing than discussing them in one’s first language (leading to longer answers in 

English than in Cantonese). In another example of the association between language and 

behaviour, So (2010) observed the gesturing behaviour of Chinese-English coordinate 

bilingual Singaporean participants. So noted that participants produced a similar number 

of gestures as monolingual English users when speaking English, but far fewer 

nonrepresentational gestures (moving hands along with speech pattern, signalling 

messages such as “ok” with well-known hand gestures, pointing to specific objects) when 

speaking Chinese. In other words, the non-verbal behaviour of Chinese-English 

bilinguals changed along with the verbal behaviour.  Taken together, the findings from 

these studies suggest that the language a bilingual individual uses may have some 

relationship to the way that they act and make decisions.  

1.4 Understanding Patterns in Research on Bilingual Task Performance 

The research presented in the previous section shows how bilingual individuals 

can sometimes respond to similar stimuli in markedly different ways, depending on the 

language being used. Could this be evidence for the linguistic relativity hypothesis, which 
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posits that language use can affect the way that people understand and interact with the 

world? One way of testing this hypothesis, while controlling for extraneous variables, is 

by studying how the responses of bilingual language users differ, depending on the 

language they are using. Over several decades, researchers have demonstrated 

associations between language use and responses in bilingual language users across a 

broad range of measures, languages, cultures, nationalities, and designs. This has led to a 

general understanding that language use can affect the responses of bilingual language 

users, but the limits of this effect, and the broad patterns formed by these disparate 

findings are yet to be explored.  

Some important first steps have been made toward a broader understanding of the 

effect. In a meta-analysis, Oyserman and Lee (2008) sought to investigate the effect of 

individualism and collectivism priming on participants’ values, self-concept, 

relationality, and well-being. Priming involves “...the nonconscious carryover of a 

previously stored mental process to a subsequent task” (Oyserman & Lee, 2008, p.  313). 

The authors examined studies where a first task (a prime) was used to activate 

knowledge, concepts, and goals associated with individualism or collectivism, and then 

the effect of that activation was examined on another variable. Ten of the 67 studies 

included in their analysis used language to prime individualism and collectivism, with 

English used to prime individualism, and any other language used to prime collectivism. 

Compared to the other forms of prime (e.g., focusing on similarities and differences, 

sentence circling tasks), language was found to have a relatively small and heterogeneous 

effect (d = .10), with the strongest effects found for cognition (d = .77) and the weakest 

effects found for values (d = .01). However, across all studies surveyed, the language of 
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the studies themselves also had an effect, with the greatest mean weighted effect size in 

the five studies conducted in Dutch (d = 1.00), and the smallest mean weighted effect 

sizes for the study conducted in Chinese (d = -.16). Note that Cohen’s d is the difference 

between the means of each condition (in this case, English and an East Asian language) 

divided by the pooled standard deviation (Borenstein, 2009). 

 Oyserman and Lee (2008) took an important step toward a broader understanding 

of the general effect of priming on the responses of bilingual language users in the 

context of individualism and collectivism, and included a few studies in which language 

was used as a prime. In the current research, I examined exclusively the effect of 

language across a wider range of contexts. Oyserman and Lee (2008) found that across 

10 studies where language was deliberately used to prime individualism and collectivism, 

the effect size on outcomes was small (d = .10); however, with a wider range of outcomes 

under examination, I reasoned that the effect size might vary.  

  In the current meta-analysis, I sought to understand the pattern wherein responses 

were more or less likely to differ as a function of language. Oyserman and Lee’s (2008) 

findings suggest that the effect of language is different depending on the outcome being 

examined; however again, this is based on studies focused exclusively on individualism 

and collectivism. Examining the patterns of results with a wide range of theoretically 

relevant variables in mind, I reasoned, may uncover other interesting patterns.  I was also 

interested in examining the directionality of change as a function of language.  Across the 

10 studies included in Oyserman and Lee’s (2008) analysis, six effect sizes were positive 

(that is, the effects supported the authors’ hypotheses) and four effect sizes were negative 

(that is, the effects did not support the authors’ hypotheses). I aimed to uncover if a 
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similar pattern emerged across a wider range of contexts. Thus, through this research I 

sought to describe the size, moderators, and directionality of the effect of language on 

outcomes. 

1.5 Examining the Language Effect in Bilinguals 

One way of investigating how bilingual language users’ outcomes will vary as a 

function of language use is by comparing the responses of bilinguals to the patterns of 

monolingual users of each language. For example, Lechuga and Weibe (2011) predicted 

that bilingual Mexican-Americans would respond to general knowledge questions with 

more overconfidence when they were randomly assigned to do so in Spanish than in 

English because they had previously found that monolingual Mexicans tended to be more 

overconfident in their answers to general knowledge questions than monolingual 

Americans. Similarly, So (2010) predicted that Singaporean undergraduates who spoke 

both English and Chinese (coordinate bilinguals) would gesture more with their hands 

when they were speaking in English than when they were speaking in Chinese, because 

they first found that monolingual English users from the United States tend to gesture 

more than monolingual Chinese users in Singapore. The findings of these researchers 

supported their predictions. Additionally, when Briley and colleagues (2005) predicted 

that Hong Kong bilinguals would make more conservative consumer decisions during 

hypothetical buying tasks completed in Chinese than in English, it was because they were 

aware of existing research, such as that by Hong and Chiu (2001), demonstrating that 

Chinese individuals tend to value decisions that prevent loss, whereas American 

individuals tend to value decisions that pursue gains. The researchers’ findings supported 
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their prediction. Taken together, the research presented so far provides evidence for the 

weak linguistic relativity hypothesis by demonstrating how bilingual language users may 

understand and interact with the world differently depending on the language they are 

using. According to this hypothesis, the differences discussed so far are a product of the 

language itself, and how different language components (such as vocabulary, grammar, 

and syntax) affect the way that users of that language categorize and experience the world 

(Whorf, 1956). However, supplementary hypotheses have since been presented that 

expand the scope of consideration beyond vocabulary, grammar, and syntax, to the 

cultural meaning behind them, providing alternative explanations for the effect of 

language on the outcomes of bilingual language users.  

1.6 Possible Explanations for Language Effects in Bilinguals  

1.6.1 Impression Management 

One proposed explanation for the effect of language on task performance 

observed in bilinguals is impression management. In a 2005 study, Briley and colleagues 

argued that frame switching, defined by Hong et al. (2000) as occurring when “...the 

individual shifts between interpretive frames rooted in different cultures in response to 

cues in the social environment” (Hong et al., p.709), is a conscious process based on 

cultural expectations. Furthermore, languages may present demand characteristics that 

lead individuals to consciously adjust their behaviour to conform to the social and 

cultural expectations implied by the social setting in which the language is used (Briley et 

al., 2005). In support of this idea, Briley and colleagues demonstrated that the effect of 

language on the buying decisions of Hong Kong bilingual language users disappeared 
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when participants were led to believe that their responses would be viewed by a Chinese 

audience in both language conditions. The researchers interpreted this observation as 

impression management, such that participants became equally conservative in Chinese 

and English because they wanted to appear socially desirable to a presumably 

conservative Chinese audience.  

Although deliberate impression management strategies may contribute to the 

effect of language on some outcomes, it is unlikely that impression management is the 

sole explanation for the effect. In some cases, observations are not just made on mean 

level differences between language conditions, but also on the correlations between 

variables as a function of language use. For example, Perunovic et al. (2007) found in a 

diary study across ten days that, after using a Western language, bilingual bicultural East 

Asian Canadians showed an inverse relationship between positive affect and negative 

affect (that is, the more positive affect they reported, the less negative affect they 

reported). However, after using an East Asian Language, positive affect and negative 

affect were not associated (reports of positive affect were independent of reports of 

negative affect), which corresponds with cross-cultural findings of differences in the 

structure of emotion between Western and East Asian cultures (e.g., Bagozzi et al., 

1999). Although it is possible that impression management may be responsible for the 

effect of language on outcomes when there is a socially desirable way of responding 

(such as self-descriptions and values), it is unlikely that the relationships between two 

variables across time are so easily and consciously affected by impression management.  
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1.6.2 The Dynamic Constructivist Approach to Culture and Cognition  

Another explanation for the effect of language use on task performance in 

bilingual language users is that different languages can activate different sets of cultural 

knowledge and that cultural knowledge can then affect behaviour. According to the 

Dynamic Constructivist Approach to Culture and Cognition (Hong et al., 2000), the 

language that bilingual individuals use to communicate activates the cultural knowledge 

system associated with the context in which that language is typically used, and may, 

therefore, influence the way people think, feel, and act. This is particularly the case with 

bilingual individuals who are bicultural (LaFromboise et al., 1993). Through the process 

of socialization, people learn to internalize the culture around them. This internalized 

culture then affects their self-concept, and the way that they think, feel, and behave 

throughout their lives. Bicultural individuals may have internalized two distinct cultures, 

and could then use knowledge from both of those cultures to understand and navigate the 

world around them (Ramirez-Esparza et al., 2006). Many (although not all) bilingual 

language users are biculturals if they developed their different languages in different 

cultural contexts. For example, a Chinese-Canadian bicultural will likely acquire their 

Chinese cultural knowledge through interactions with other Chinese-speaking 

individuals; however, they will likely acquire their Western cultural knowledge through 

interactions with other Canadians in English. As a result, speaking a different language 

may prime different sets of cultural knowledge. For example, Ross, Xun, and Wilson 

(2002) randomly assigned Chinese-Canadian bilingual participants to complete a set of 

questions in either Chinese or English. Their responses to those questions followed the 

patterns of Chinese monolinguals when responding in Chinese but were more similar to 
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the patterns of English monolinguals when responding in English. Ross et al. argued that 

responding in Chinese activated the cultural knowledge associated with that language, 

resulting in stronger agreement with typically Chinese values.  

Although both the dynamic constructivist approach (Hong et al., 2000), and the 

linguistic relativity hypothesis (Whorf, 1956) posit that the language one uses to 

complete a task may affect one’s performance on the task, there are important differences 

in the assumed mechanisms behind this effect. The linguistic relativity hypothesis posits 

that language affects responses because of differences in the structures of the languages 

themselves, such as vocabulary, grammar and syntax. For example, when Boroditsky and 

colleagues (2011) found differences in the way that Mandarin/English bilinguals 

conceptualize time, they pointed to differences in the structure of language, specifically 

the vocabulary used to describe time (i.e., use of up and down expressions in Mandarin 

that do not exist in English). The Dynamic constructivist approach, however, posits that 

language affects responses because language activates cultural knowledge. For example, 

Ross and colleagues (2002) argued that bilinguals reported lower self-esteem in English, 

not because the vocabulary, grammar or syntax of the Chinese language caused 

individuals to report lower self-esteem, but because speaking the Chinese language 

brought to mind the Chinese cultural knowledge system, that encompasses the value of 

self-effacement. 

These two mechanisms can be easily reconciled. According to the linguistic 

relativity hypothesis, culture is a product of language – the distinct culture of a people 

will be shaped by their distinct language - and so the two are necessarily connected. 

Therefore, differences between languages in vocabulary, grammar and syntax would 
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necessarily be translated into differences in culture. In other words, differences in 

language and culture should work in parallel toward the same pattern of difference. 

Hence, one cannot separate language from cultural knowledge, and so the former may 

serve as a cue to activate the latter.  

1.6.3 Cultural Accommodation and Ethnic Affirmation 

In some cases, when language activates cultural knowledge, it results in behaviour 

that is more consistent with the language being spoken. This was the case of the 

participants in the study by Ross and colleagues (2002) – participants speaking Chinese 

responded in ways that were more consistent with the typical response of Chinese 

monolinguals than participants speaking English. This is consistent with the cultural 

accommodation hypothesis (Bond & Yang, 1982), which suggests that when participants 

have access to language A and language B, speaking language A activates the cultural 

knowledge associated with language A, resulting in behaviour that is more consistent 

with the culture associated with language A than the culture associated with language B. 

The cultural accommodation hypothesis assumes that this pattern is due to the activation 

of cultural knowledge; however, for the sake of a simple description going forward, I will 

describe this pattern, where responses are consistent with cultural knowledge associated 

with the language being used, as linguistic consistency.  

In other cases, the opposite pattern emerges, and speaking one’s second language 

appears to make the cultural identity associated with one’s first language more salient. 

For example, previous research (e.g., Heine et al., 1999) demonstrated that Asian 

(Japanese) individuals report lower self-esteem than Western (Canadian) individuals. 
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When Chen and Bond (2007) randomly assigned bilingual Hong Kong University 

students to complete Rosenberg’s Self-Esteem Scale in English or Chinese, they found 

that participants responding in English reported lower self-esteem than participants 

responding in Chinese. Chen and Bond interpreted this effect as ethnic affirmation - an 

individual’s cultural identity becoming more salient when using a second language 

associated with a different language. This salience in turn directs that individual to 

behave in ways that are more consistent with their first language culture when speaking 

the second language and rejecting the culture associated with that second language (Bond 

& Cheung, 1984; Bond & Yang, 1982; Yang & Bond, 1980). For the sake of simple 

description going forward, however, I will refer to this pattern – where responses are 

inconsistent with the cultural knowledge associated with the language being used as 

linguistic inconsistency.  

Thus, according to the linguistic relativity hypothesis, language can affect the way 

that we interact with the world. The dynamic constructivist approach provides one 

explanation for the mechanism through which language affects the behaviour of 

bilinguals – through the activation of different sets of cultural knowledge associated with 

the language being used (Hong et al., 2000). In some cases, this activation results in 

linguistic consistency – the responses of bilinguals are consistent with the typical 

responses of monolingual speakers of the language they are using. In other cases, this 

activation results in linguistic inconsistency – the responses of bilinguals are inconsistent 

with the typical responses of monolingual speakers of the language they are using. 

Regardless of whether it be linguistic consistency or linguistic inconsistency, an 
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understanding of how culture affects behaviour is necessary for interpretation. This is the 

topic I will explore next.  

1.7 Culturally Relevant Phenomena  

To the extent that many variables may differ as a function of language, to 

understand this relationship between language and culture, it is important to narrow our 

focus to culturally relevant phenomena, or phenomena with established differences 

between cultural groups. In the presentation of their dynamic constructivist approach, 

Hong and colleagues argue that interpretive tasks must be “influenced by cultural 

knowledge in a well-understood manner” (Hong et al., 2000, p. 711).  For example, Ervin 

(1964) content-analyzed stories written by French-English coordinate bilingual language 

users in French and English and observed distinct themes of “verbal aggression toward 

peers,” “withdrawal as a response to anger” and “achievement motivation,” which 

corresponded with observed differences between American and French culture at the 

time. In another example of value differences as a function of language, Ralston et al. 

(1995) demonstrated that, whereas bilingual managers from Hong Kong who were 

randomly assigned to complete the Schwartz Values survey in English tended to place 

greater emphasis on typically American values (such as achievement and hedonism), 

managers who completed the same questionnaire in Chinese tended to place greater 

emphasis on typically Chinese values (such as tradition and security). Ross et al. (2002) 

demonstrated a similar effect in a Canadian sample, finding that Chinese-Canadian 

bilingual participants agreed more strongly with Chinese cultural beliefs when they were 

randomly assigned to respond to a measure of those beliefs in Chinese than when they 
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were assigned to respond in English. These observations are all examples of linguistic 

consistency, and are consistent with the cultural accommodation account: by this account, 

asking bilingual participants to complete tasks in different languages activates different 

sets of cultural knowledge, and those differences in cultural knowledge are reflected as 

differences in culture-specific values.  

As the studies above demonstrate, when the responses of a bilingual language 

user change as a function of language, they often change to reflect the culture associated 

with the language being spoken (linguistic consistency). This is not always the case, 

however – sometimes when the responses of a bilingual language user change as a 

function of language, they change to reject the culture associated with the language being 

spoken (linguistic inconsistency). This inconsistency is also reflected in Oyserman and 

Lee’s (2008) findings that whereas six out of 10 studies in which language was used as a 

tool to prime individualism and collectivism were associated with changes in the 

predicted direction, the remaining four studies showed changes in the direction contrary 

to what was predicted. What are the conditions and circumstances that lead a bilingual 

language user to reflect or reject the culture associated with the language being spoken?  

I reasoned that the best way of reconciling these conflicting findings would be a 

systematic review and meta-analysis. The meta-analysis is the statistical synthesis of 

results from a series of studies, accumulated as the result of a systematic review of the 

literature (Borenstein et al., 2009). In recent years, meta-analyses have become an 

important part of psycholinguistics, allowing for a greater understanding of subjects such 

as the efficacy of computer games and simulations for language learning (Peterson, 

2010), the role of complexity in artificial grammar learning (Schiff & Katan, 2014), and 
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the role of bilingualism in executive functioning (Donnelly, 2016), and phonological 

awareness (Branum-Martin et al., 2012). Indeed, it has been argued that meta-analysis is 

the ideal tool for resolving conflicts in psycholinguistic research (Rákosi, 2018), such as 

the one being discussed here.   
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2.0 The Current Research 

2.1 The Purpose of the Current Research  

  A great deal of research has demonstrated that speakers of different languages can 

engage with the world in different ways. However, when comparing the behaviour of 

individuals who speak different languages, it can be challenging to disentangle the 

influence of language from other extraneous variables. One effective approach to address 

this challenge is to examine the effect of language in bilingual individuals while 

controlling for extraneous variables. Past research has extensively demonstrated that the 

language in which a bilingual person operates can affect the way that they understand and 

interact with the world. For years, researchers have been demonstrating associations 

between language use and responses in bilingual language users across a broad range of 

responses, languages, nationalities, and study designs. Despite this vast body of research, 

there is currently no clear understanding of how these findings fit together to form a 

coherent pattern. To date, an attempt has yet to be made to integrate these findings to 

establish a unified understanding of how the language used by bilingual language users 

affects their behaviours. Therefore, the purpose of this research was to work toward a 

unified understanding through a systematic review and meta-analysis of the effect of 

language on culturally relevant phenomena for English/East Asian bilinguals.  

2.2 The Case of English/East Asian Bilinguals 

 Although Cultural psychology examines the effects of culture on the human 

experience through a wide range of cultural comparisons, one of the most common pairs 

of cultures to be compared are Western culture and East Asian culture. These 
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comparisons are made by examining differences between participants in Western 

countries and East Asian countries.  Henrich, Heine, and Norenzayan (2010) define 

Western countries as those “clustered in the north-west of Europe (the U.K., France, 

Germany, Switzerland, the Netherlands, etc.), and British-descent societies such as the 

U.S., Canada, New Zealand and Australia” (Henrich et al., 2010, p.67). East Asian 

countries are those heavily influenced by Confucian tradition, primarily North of 

Indonesia and East of India (i.e., China, Macau, Taiwan, Japan, Mongolia, North Korea, 

and South Korea, Brunei Darussalam, Cambodia, Indonesia, Laos, Malaysia, Myanmar, 

the Philippines, Singapore, Thailand, Timor-Leste or Vietnam).  

Differences between Western culture and East Asian culture have been a topic of 

interest for cultural psychologists for decades (Dian & Meijer, 2020; Heine, 2005; 

Hofstede & Bond, 1984; Hofstede & Bond, 1988). When examining differences between 

these cultural groups, researchers have uncovered meaningful differences in patterns of 

response in a variety of areas. However, it is possible to examine differences between 

Western and East Asian culture without having to make international comparisons. This 

can be done by examining the self-concept, values, cognitions, and behaviours of 

individuals who have access to both East Asian and Western ways of thinking through 

their bilingual use of both English and East Asian languages. A body of research also 

exists demonstrating that English/East Asian language bilingual participants will often 

behave in ways that are consistent with Western culture when using English, but East 

Asian culture when using an East Asian language.  

For example, differences have been observed in terms of self-concept. In a meta-

analysis published in 2007, Heine and Hamamura examined self-enhancement, which 
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they defined as “tendencies to dwell on and elaborate positive information about the self 

relative to negative information” (Heine & Hamamura, 2007, p. 4), among East Asians 

and Westerners. In 88 of the 91 studies they collected, East Asians self-enhanced less 

than Westerners, suggesting a difference in self-concept between the two cultural groups. 

Lee et al. (2010) later found a similar difference as a function of language that paralleled 

the culture effect observed by Heine and Hamamura; they found higher levels of self-

enhancement among Chinese-English bilinguals across three studies by manipulating 

language: participants self-enhanced more when operating in English than in Chinese. 

Thus, when participants were operating in English, they thought of themselves like 

Westerners tend to think of themselves, but in Chinese they thought of themselves like 

East Asians tend to think of themselves.  

Values have also been found to differ between cultural groups, and between 

language conditions. Guo and Spina (2016) found that Chinese participants were 

significantly more loss‐averse than their British counterparts in a financial decision game. 

This finding was mirrored by other research wherein Pattaratanakun and Mak (2015) 

found that bilinguals were more loss-averse when completing the game in Thai than in 

English, suggesting that values regarding finances were meaningfully changed because of 

language, and that there are differences in what East Asian participants thought was 

important (avoiding losses) and what British participants thought was important 

(pursuing gains). 

Chen and colleagues (2023) demonstrated cultural differences in cognition by 

having American and Chinese participants evaluate emotions through examining 

ethnically Chinese and European faces, and listening to Chinese and English pseudo 
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sentences. The authors found that American participants were more responsive to facial 

expressions than Chinese participants, who were instead more influenced by auditory 

stimuli, suggesting a difference in how people from the two cultures processed 

information. Interestingly, this tended to be the pattern when processing sentences and 

voices from their own culture, however when processing sentences and voices from the 

other culture, both American and Chinese participants tended to be influenced more by 

visual stimuli. When Chung-Fat-Yim and colleagues (2022) recruited English-Mandarin 

bilinguals (a mix of compound and coordinate bilinguals) from Singapore and studied 

their processing of Asian or Caucasian faces and Mandarin or English sentences, they 

found that bicultural bilinguals were more sensitive to visual stimuli than audio stimuli 

when randomly assigned to respond to the Caucasian face/English sentence condition; 

however, there was no difference in sensitivity to visual over auditory stimuli in the 

Asian face/Mandarin sentence condition. When faces and voices were mixed, Asian faces 

with English sentences tended to result in more task interference than Caucasian faces 

with Mandarin sentences. This suggests that the participants’ cognitive processes differed 

based on the language to which they were exposed – they used a more typically Western 

style when processing information presented in English, and a more typically East Asian 

style when processing information presented in Mandarin.  

Even overt behaviours have been shown to differ by language group, and those 

differences have also been observed in bilinguals as a function of language. For example, 

So (2010) found that English monolingual Americans produced more gestures while 

speaking than Chinese monolinguals, suggesting Western culture as a relatively high-

gesture culture and Chinese culture as a relatively low-gesture culture. So also observed 
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that Chinese-English coordinate bilinguals from Singapore gestured at a similar rate as 

English monolinguals when operating in English, and only slightly more than the 

monolingual Chinese when operating in Chinese. Similarly, in a 2018 study, Nicoladis 

and colleagues observed a higher gesture rate when coordinate bilingual participants were 

telling their story in English compared to their native language (i.e., Chinese/Mandarin). 

Both findings suggest that bilingual participants behaved differently depending on the 

language – they moved like a typical Westerner when talking in English, but they moved 

more like a typical East Asian when talking in Chinese.  

The decision to narrow the focus of this study from bilinguals generally to 

English East Asian bilinguals specifically was not taken lightly. Examining all 

combinations of languages in the world, or even all English/other language bilinguals 

would have been too great a task for a single study, so some limiting was necessary. 

Certainly, a fruitful comparison could be made by looking at English/Spanish bilinguals, 

or English/French bilinguals, however the decision to focus on English/East Asian 

bilinguals was motivated by two important considerations. First, I wanted to make sure 

that I would be able to collect a sufficient number of effects. Although cultural 

psychology as a field examines a wide range of cultural comparisons, there is a 

particularly strong emphasis on comparisons between East Asian and Western cultures 

(Kitayama & Huff, 2015), and so an examination of English/East Asian bilinguals was 

most likely of all similar comparisons to yield the most effects. Second, I wanted to make 

sure the effects could be adequately interpreted as culturally relevant tasks. The many 

studies comparing East Asian and Western cultures have revealed a wide range of 

differences between those cultural groups. This body of literature enables researchers to 
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make a wide range of predictions about how the language a bilingual uses might affect 

their responses in ways that are consistent with existing differences between cultures, and 

thus, making them culturally relevant tasks. These were my primary reasons for 

narrowing my focus from bilinguals generally to English East Asian bilinguals 

specifically.  

Thus, there is a body of research wherein East Asian bilinguals are found to 

behave in more Eastern ways when operating in their East Asian language, and in more 

Western ways when operating in English. But how strong is this effect? And how 

pervasive is the effect? The current meta-analysis will shed light on answering these 

questions. 

2.3 Objectives 

  Through this systematic review and meta-analysis, I aimed to address several 

crucial inquiries. First, I sought to better understand the overall effect of language on the 

outcomes of East Asian/English bilinguals in the literature. Oyserman and Lee (2008) 

found that the effect of language priming on their outcome variables was small, but their 

analysis that involved language effects was limited to only 10 studies from a variety of 

different ethnic groups. By conducting a systematic review and meta-analysis of all 

available studies in which an English/East Asian bilingual language user was randomly 

assigned to complete a culturally relevant task in either English or an East Asian 

language, I aimed to obtain a more representative estimate of the magnitude of the 

language effect in these bilingual populations in the literature. 
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  Second, I sought to understand how the effect of language on responses may 

differ depending on relevant moderators. Oyserman and Lee (2008) found that the effect 

of language was not uniform across all outcome categories, with a stronger effect on 

cognition and a weaker effect on values. By considering relevant moderators (discussed 

below), I sought to identify factors that would modulate the magnitude of the effect of 

language.    

Third, I sought to reconcile conflicting findings in the literature regarding the 

direction of the effect resulting from language use. Much of the research surveyed so far 

suggests that outcome differences observed as a function of language use reflect the 

norms and standards implied by the language being used, leading to linguistic 

consistency. Other research, however, demonstrates the opposite pattern, with outcomes 

more typical of one's L1 culture when operating in their L2, leading to linguistic 

inconsistency. With the current meta-analysis, I aimed to reconcile the varying results 

found in previous research and determine when performance on culturally relevant tasks 

would differ in ways that aligned with or opposed the culture associated with the 

language being used. 

2.4 Identifying Relevant Moderators 

As research on the effect of language on the task responses of bilinguals takes on 

various forms and formats, I thought it unlikely that the effect would be homogenous 

across all studies. As such, a systematic review and meta-analysis of this area required 

careful consideration of variables that may moderate the effect of language. To minimize 

the risk of Type 1 error, the present study adheres to Lipsey and Wilson’s (2001) 
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recommendation of only considering moderators for which there is empirical or 

theoretical support. My meta-analysis therefore considered Task Type, Language, 

Nationality, City, Design, and Language Acquisition Style as possible moderating 

variables.  

2.4.1 Task Type (Dependent Variables) 

It is possible that the strength and direction of the effect of language may be 

affected by the specific type of dependent variables or tasks being measured. For 

example, Bond and Yang (1982) suggest that overt language manipulation and outcomes 

directly related to cultural identity are more likely to result in ethnic affirmation 

(linguistic inconsistency), whereas relatively subtle manipulations and outcomes less 

associated with one’s culture are more likely to elicit cultural accommodation (linguistic 

consistency). Thus, the nature of the dependent variables examined in the research may 

be important to the direction of the effect.  

The literature reveals substantial variability in the dependent variables examined 

when investigating differences between languages. Some studies have investigated 

differences in values, beliefs, and personal opinions (e.g., Ralston et al., 1995), whereas 

others have examined differences in self-concept, identity, and affiliation with a larger 

cultural group (e.g., Gocken, 2014). Additionally, some studies have focused on 

differences in cognition, such as performance on mental tasks (e.g., Lyczak et al., 1976), 

whereas others have examined differences in overt behaviours, such as engagement in 

physical activity (e.g., So, 2010). Given the substantial variation in the outcomes 

examined in this field, clarifying the specific variables being measured was crucial for 
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comprehending the findings. In their meta-analysis, Oyserman and Lee (2008) grouped 

outcome variables into four categories: values, self-concept, relationality and well-being 

and found that the strength of the effect of language was not uniform across the 

categories. Therefore, I included the nature of responses as a moderator in my analysis, 

and hereafter refer to it as Task Type.   

2.4.2 Language 

It is important to acknowledge that there is a significant amount of diversity 

among East Asian languages, and therefore, it would have been misguided to assume that 

all East Asian languages would affect behaviour in a uniform way. The effect of language 

on behaviour has been observed, even when languages are very similar, such as between 

Finnish and Swedish (Lonnqvist et al., 2014). Failing to consider how different East 

Asian languages may affect behaviour would have also neglected the distinct cultural and 

historical contexts of each language. Thus, the type of East Asian Language was included 

as a moderator in my analysis. 

2.4.3 Nationality 

Studies comparing task performance in English to task performance in an East 

Asian language have been conducted in multiple Western and East Asian countries. 

Although there are commonalities among East Asian countries, it is important to 

acknowledge that there are also differences among them. For example, Harzing and 

collaborators from 26 different countries (2006) examined international differences in 

survey response style (e.g., acquiescence, extreme response style and middle response 

style) and found notable differences in typical survey response patterns among 
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neighbouring East Asian Countries, such as China, South Korea, and Japan. To give 

consideration to these differences among the various East Asian nations, I used the 

Nationality of the sample as a moderator in my analysis. 

2.4.4 City 

In the same way that the studies of interest come from several Western and East 

Asian countries, they also come from many different cities. Although it may seem 

superfluous to examine the effect of city, I believed that it was necessary due to the large 

proportion of studies of interest that had been conducted in one particular city: Hong 

Kong. Hong Kong has been a fertile ground for research on Western and East Asian 

bilingual/biculturals for decades. In Hong Kong, East Asian cultural influences from 

Chinese culture blend with Western cultural influences from the many years wherein 

Hong Kong was a British colony. This cultural dynamic provides ideal conditions for 

research on bicultural individuals (Hong et al., 2000; Kemmelmeir & Cheng, 2004). 

Indeed, almost 50% of the included effect sizes came from Hong Kong samples. Given 

the overrepresentation of effects from such a small geographic area, it was crucial to 

consider the generalizability of these effects – that is, are the findings from within Hong 

Kong comparable to the effects outside of Hong Kong? To answer this question, I 

included City, or more specifically, whether the studies originated from Hong Kong, as a 

moderator. 

2.4.5 Design 

Although the current meta-analysis only included studies with experimental 

designs (as opposed to quasi-experimental or correlational designs) that compared 
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responses when randomly assigned to respond in English or an East Asian language, the 

experimental designs varied in whether they were between-subjects or within-subjects. 

There are advantages and disadvantages to either design. On the one hand, between-

subjects design studies are less time-consuming to carry out and are not subject to carry-

over effects because participants are only exposed to one level of an independent 

variable. On the other hand, between-subjects designs may be compromised by 

extraneous variables, or pre-existing differences between groups, which is less of a 

concern for within-subjects designs that use the same set of participants for all levels of 

the independent variable. Furthermore, within-subjects designs typically require fewer 

participants than between-subjects designs, and have less noise and more power (Price et 

al., 2015).  

In many studies that examined the effect of language in English/East Asian 

bilinguals, researchers used a between-subjects design (e.g., Bond & Yang, 1982; Briley 

et al., 2005; Lechuga & Weibe, 2011), whereas in other studies researchers used a within-

subjects design (e.g., Alvarado & Jameson, 2011; Cheng & Broadhurst, 2005; So, 2010). 

While it is possible to compare within- and between-subject designs in the same meta-

analysis, it requires correlations for the within-subjects designs (Morris & DeShon, 

2002), which are rarely available. In such cases, statistical adjustments are recommended 

to ensure comparability between designs (Borenstein et al., 2009). Should the adjustment 

be insufficient to establish equivalency between within-subjects and between-subject 

designs, then including both in the same analysis would be unwise, as including studies 

with different designs in the same analysis is only reasonable when they are comparable. 

If there are meaningful differences, then that would suggest a lack of comparability, and 
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so combined analyses would not be the best course of action (Borenstein, 2009). If that 

was found to be the case, I determined beforehand that I would conduct separate analyses 

for studies that measured the effect of language between-subjects and those that measured 

the effect of language within-subjects.   

Conceptualizing the moderator in this way is perhaps an oversimplification of 

what could have been a much more informative design moderator. The purpose of this 

moderator, however, was to determine if the effects gathered from within-subjects 

designs were comparable in size to effects gathered from between-subjects designs. 

Fortunately, all of the gathered effects were easily coded using this dichotomy, allowing 

for a comparison. Thus, this moderator served its intended purpose. It is indeed possible 

that other elements of design could be worth examining for their potential effect on the 

relationship between language and task performance. I explore some of those possibilities 

in section 5.7.  

2.4.6 Language Acquisition Style 

As mentioned earlier, an important distinction has been made between two kinds 

of bilinguals: compound bilinguals who acquire their two languages concurrently, and 

coordinate bilinguals who learned their two languages sequentially. This difference in 

language acquisition has been implicated in different ways of approaching the cultures of 

two different languages. For example, Nguyen and Ahmadpanah (2014) demonstrated 

that compound English-Spanish bilingual Mexican Americans tended to see a greater 

overlap between their Mexican and American identities than coordinate English-Spanish 

bilingual Mexican Americans. In an example using East Asian bilinguals, Ji and 
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colleagues (2004) examined the tendency of participants to group items based on the 

relationships between the items (e.g., grouping postman and uniform, because a postman 

must wear a uniform) rather than grouping items into more abstract categories (e.g., 

postman and policeman, because both are professions) among Chinese-English bilinguals 

in Hong Kong. Although participants showed a general preference for relational grouping 

in Chinese than in English, the difference was stronger for coordinate bilinguals than 

compound bilinguals.  

Furthermore, one’s level of exposure to the culture associated with a language has 

also been shown to play an important role. For example, coordinate bilingual Dutch-

English students from Holland demonstrated more prototypically American responses to 

a prisoner’s dilemma game when they participated in English than in Dutch; however, the 

effect of language on task performance was stronger for participants who had spent time 

in the United States than for those who had not (Akkermans et al., 2010). Thus, if the 

style of language acquisition has a bearing on bilinguals’ cultural identities and the way 

they respond to language use, then it would be prudent to consider style of language 

acquisition as a potential moderator in my meta-analysis.  

2.5 Application of a Meta-Analytic Approach 

My research involved a comprehensive review of the relevant literature, followed 

by a meta-analysis, to determine the overall effect of language on bilingual English/East 

Asian language users’ responses in the literature, accounting for task type, language, 

nationality/city, design, and language acquisition style as moderators. This resulted in 63 

independent samples from 45 studies, reflecting the responses of 6,693 participants. 
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Two common models used in a meta-analysis are the fixed-effect model and the 

random-effects model. In a fixed-effect model, each effect is regarded as a parameter 

(fixed number) or an estimate of the parameter, and so the model gives us an estimate of 

what that population parameter might be (with differences between effects assumed to be 

due to sampling error). A random-effects model, however, appreciates that there may not 

be a single true population parameter, and that differences in effects are likely due to 

more than just sampling error (e.g., differences in study design). In a random-effects 

model, the effects are regarded as random arising from some distribution. The model, 

therefore, represents the typical effect among a range of heterogeneous effects (Harrer et 

al., 2021). Both models work on the assumption of independence, which means that each 

effect is assumed to come from a unique sample. In my data collection, however, many of 

the effects came from the same sample of participants; this meant that the effects were 

not truly independent and that neither a fixed-effect nor a random-effects model would be 

appropriate for my analysis. Instead, I used a multilevel meta-analysis, which allowed for 

a consideration of the interdependence between effects taken from the same sample, by 

generating a model at the level of the effect, and a separate model at the level of the 

sample (Marsh et al., 2009).   
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3.0 Method 

3.1 Study Selection  

  In order to ensure sufficient breadth in my search, I incorporated studies from 

three sources. First, I conducted an exhaustive search through online article databases for 

all research published in peer-reviewed scientific journals that met my inclusion criteria 

from the first available articles until August 2019 (see section 3.2, Selection Criteria, for 

selection criteria). Search terms were created following consultation with a librarian with 

expertise and experience in systematic review. The databases used included PsycINFO 

(3,562 files), PubMed (872 files) and ERIC (3,998 matches). I also used the ProQuest 

Dissertations and Theses Global database to search for unpublished theses and 

dissertations that met my criteria and added them to the review (11,100 files). I loaded all 

the obtained files into the open-access research software Zotero (https://www.zotero.org).  

 Due to the length of time between the initial search and analysis, a search update 

was deemed appropriate. Therefore, I conducted another search using the same databases 

and the same search terms in April 2022, limiting my search to only files published 

between 2019 and 2022. Results from PsycINFO (682 files), PubMed (390 files), ERIC 

(779 files) and Proquest Dissertations Theses Global (629 files) were again uploaded to 

Zotero. See Table 1 for the search terms used with each database. The number of files 

from each database in 2019 is in the left column. The number of files from 2022 is in the 

right column.  
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Table 1 

Search Terms Used for Each Database 

Database Search terms  2019 Files 2022 Files 

PsycINFO 

 

 (multicultural* OR bicultural* OR 

national* OR cultural* OR 

sociolinguis* OR “cross cultural” 

OR cross-cultural*) N2 (dynamic* 

OR cue* OR identi* OR priming 

OR prime* OR scheme* OR 

schema* OR frame* OR framing 

OR switch* OR shift* OR mobil* 

OR outcome* OR task* OR “frame 

switch” OR “frame switching” OR 

exercise* OR function*)  

S2 “Code Switching”  

S3 language*  

S4 bilingual*  

S5 multilingual*  

S6 “Foreign languages” OR “English 

as a Second Language”  

S7  “Multilingualism” OR 

“Bilingualism”  

3,562 682 
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S8 S1 OR S2  

S9 S3 OR S4 OR S5 OR S6 OR S7  

S10 S8 AND S9  

 

PubMed 

 

#1 ((multicultural* OR bicultural* OR 

national* OR cultural* OR 

sociolinguis* OR “cross cultural” 

OR cross-cultural*) AND 

(dynamic* OR cue* OR identi* OR 

priming OR prime* OR scheme* 

OR schema* OR frame* OR 

framing OR switch* OR shift* OR 

mobil* OR outcome* OR task* OR 

“frame switch” OR “frame 

switching” OR exercise* OR 

function*))  

#2 Search (Bilingual* OR 

Multilingual*)  

#3 Search Language*  

#4 Search (Language*) AND 

((Bilingual* OR Multilingual*)) 

872 390 
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#5 ((((multicultural* OR bicultural* 

OR national* OR cultural* OR 

sociolinguis* OR “cross cultural” 

OR cross-cultural*) AND 

(dynamic* OR cue* OR identi* OR 

priming OR prime* OR scheme* 

OR schema* OR frame* OR 

framing OR switch* OR shift* OR 

mobil* OR outcome* OR task* OR 

“frame switch” OR “frame 

switching” OR exercise* OR 

function*)))) AND ((Language*) 

AND ((Bilingual* OR 

Multilingual*)))  

 

ERIC 

 

S1 (multicultural* OR bicultural* OR 

national* OR cultural* OR 

sociolinguis* OR “cross cultural” 

OR cross-cultural*) N2 (dynamic* 

OR cue* OR identi* OR priming 

OR prime* OR scheme* OR 

schema* OR frame* OR framing 

3,998 779 
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OR switch* OR shift* OR mobil* 

OR outcome* OR task* OR “frame 

switch” OR “frame switching” OR 

exercise* OR function*)  

S2 “Code Switching (Language)”  

S3 language*  

S4 bilingual*  

S5 multilingual* 

S6  “Foreign languages” OR “English 

as a Second Language”  

S7 “Multilingualism” OR 

“Bilingualism”  

S8 S1 OR S2  

S9 S3 OR S4 OR S5 OR S6 OR S7  

S10 S8 AND S9  

 

ProQuest 

 

S1 (multicultural* OR bicultural* OR 

national* OR cultural* OR 

sociolinguis* OR “cross cultural” 

OR cross-cultural*) NEAR/2 

(dynamic* OR cue* OR identi* OR 

priming OR prime* OR scheme* 

111,000 629 
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OR schema* OR frame* OR 

framing OR switch* OR shift* OR 

mobil* OR outcome* OR task* OR 

“frame switch” OR “frame 

switching” OR exercise* OR 

function*)  

S2 language* 

S3 bilingual*  

S4 Multilingual*  

S5 S3 OR S4 OR S5  

S6 S1 AND S6 

 

Second, I actively sought out research that may not have been picked up in the 

systematic review, but met my search criteria. To do this, I identified six key articles in 

the field (Bond & Yang, 1982; Ervine, 1964; Hong et al., 2001; Lee & Oyserman, 2010; 

Oyserman & Lee, 2008; Yang & Bond, 1982) and cross-referenced the works that they 

cited with my own search results. This search yielded an additional 100 files. I also 

consulted the conference proceedings from the 2016 and 2018 international congresses of 

the International Association for Cross-Cultural Psychology (IACCP) in pursuit of 

current research that was relevant to my findings but had not yet been published, which 

yielded an additional 61 files (42 files from IACCP 2016 and 19 files from IACCP 2018). 

During the update in 2022, I consulted conference proceedings from “IACCP 2020+” 

which took place in 2021 (the “+” symbolizing the fact that the 2020 conference had to 
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be postponed to 2021 due to the COVID-19 Pandemic), which resulted in an additional 

seven files. I also advertised through list-serves from the International Association for 

Cross-Cultural Psychology, and posted on the Facebook group of the Linguistic Society 

of America. In the post I introduced myself and this project, and asked members to send 

me unpublished research that met the first three criteria.1 I also directly contacted the 

corresponding authors of key articles asking about relevant unpublished research. 

Unfortunately, these latter two approaches did not yield any new files.  

For the purposes of this research, I did not restrict publication language to 

English. Abstracts written in a foreign language were translated using Google Translate 

to determine eligibility. I encountered three full articles written in languages in which I 

lacked proficiency that required additional consideration. Two of the articles were in 

Chinese and one was in French. I sent the Chinese articles to my supervisor (who is 

proficient in Chinese) and the French article to a family member (who is proficient in 

 

1 The full post read as follows: My name is Jordan Schriver I am a PhD student from the 

University of New Brunswick. I am conducting a meta-analysis for my doctoral 

dissertation, in which I am examining the effect of language on the task performance of 

bilingual language users, and I could use your help. Specifically, I am looking for 

unpublished research that meet these criteria:  

(1) The research was conducted with bilingual participants who were proficient in both 

English and at least one East Asian language. 

(2) The bilingual participants were assigned to complete the exact same task in either 

English, or their East Asian language (or, in the case of within-subjects designs, they 

were assigned to complete the same task in both English and their East Asian language).  

(3) Statistics are available to compare outcomes in English to outcomes in an East Asian 

Language. 

If you have any information leading to unpublished research of this nature, please send an 

email to jrschriver@gmail.com. Thank you very much. 
 

mailto:jrschriver@gmail.com
mailto:jrschriver@gmail.com
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French) to ensure my interpretations were correct. After consultation, all three of the 

articles were determined to be irrelevant to the analysis.  

Once duplicates were removed, the resulting database (from the 2019 search) 

included 18,507 non-overlapping files in 2019 and an additional 2,347 non-overlapping 

files, resulting in a total of 20,854 files. See Figure 1 for a graphical display of the search.  

Figure 1 

PRISMA Diagram Involving Both the 2019 and 2022 Searches.  

 

Note. Each box within the table represents a level of screening. The box on the left 

represents the level of screening, the center block indicates the number of files included 

in the screening and the box on the right represents the number of files excluded before 

moving on to the next level of screening.  
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3.2 Selection Criteria 

 Once all the files were loaded into Zotero, I reviewed the titles and abstracts of all 

the files for their relevance. Any file deemed irrelevant was sorted into a separate file, 

which assistants then reviewed. Due to the large volume of files, a team of three 

assistants reviewed the excluded files: my supervisor, with extensive knowledge of the 

subject area and over 20 years of experience in research; a trained undergraduate 

volunteer research assistant who was helping me in exchange for a course credit (A2), 

and a paid trained undergraduate research assistant (A3). My supervisor was judged 

sufficiently aware of the subject matter and process not to need additional training. Each 

of the undergraduate research assistants was provided with the introduction section of this 

dissertation to familiarize themselves with the intention behind the study. I also met with 

the assistants in person (A2) or online (A3) to explain the intention of the study, go over 

each of the selection criteria in detail, and screen through several abstracts as an example 

of the process. In 2022, a fourth trained undergraduate research assistant (A4), who 

received the same reading and one-on-one training as A2 and A3, reviewed the files. 

Files were deemed relevant only if they met all the following criteria:  

1)  The files must have contained quantitative data.  

2) The files must have included research conducted using bilingual participants 

who were proficient in both English and at least one East Asian Language.  

3)  Bilingual participants must have been randomly assigned to complete the same 

task in either English or the East Asian Language that they can speak (or, in the case of 

within-subjects designs, they must have been assigned to complete the same task in both 

English and the East Asian Language that they can speak).  
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4) Statistics had to be available to compare means on outcome variables in 

English to means on the same outcome variables in the East Asian Language.  

5) The authors must have made hypotheses about the differences between groups 

based on previously established cultural differences (making those variables culturally-

relevant phenomena).  

3.2.1 The First Screening: Examining Abstracts for Relevance  

Based on the examination of titles and abstracts, I sorted the files into inclusion or 

exclusion folders.2 My supervisor, as well as research assistants A2 and A3 looked 

through both of the exclusion folders for files that were relevant, but were sent to one of 

the exclusion folders erroneously.  The assistants then put those files into a separate 

folder for me to reconsider. Of the 17,542 files deemed irrelevant, the research assistants 

 

2 Four different folders were used for the first screening. A folder wherein it was clear 

from the abstract that the file was relevant to the research  (“Yes”), a folder wherein it 

seemed possible that the files might be relevant (“Maybe Yes”), a folder wherein the files 

had nothing to do with the topic area of the research (“No”), and a folder wherein files 

were topically related to the area of research but clear from the abstract that they violated 

one or more of the exclusion criteria (“Maybe No”). Files that I sorted into either of the 

inclusion folders (“Yes” and “Maybe Yes”) were moved along to the second screening. 

When a file did not meet one or more of the inclusion criteria, I noted which criteria that 

the file did not meet (1, 2, 3 or 4), and then I sorted that file into one of the two exclusion 

folders (“No” and “Maybe No”). 
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identified five as potentially relevant and set them aside for me to reconsider. I retrieved 

the full articles for each of those files and reviewed those for relevance. In total I moved 

1,105 files to the second screening.    

  I followed the same process in 2022, but streamlined the process, such that first, I 

sorted the files into either a single inclusion folder (“Yes”) or a single exclusion folder 

(“No”). Research Assistant A4 reviewed all the files in the exclusion folder, and of the 

2,133 files deemed irrelevant, only identified two files as potentially relevant, and worthy 

of being reconsidered. I retrieved each of these articles and reviewed them for relevance. 

In total, 214 files were moved to the second screening in 2022. 

3.2.2 The Second Screening: Examining Full Documents for Relevance  

The second screening involved only the files that were sorted into the inclusion 

folders. I retrieved the full articles for each file. Most articles were available online 

through the initial searched databases. I requested any articles that could not be retrieved 

through the original searched databases through document delivery. When an article was 

unavailable through document delivery, A3 and I attempted to contact the authors. A total 

of 43 emails (36 in 2021 and seven in 2022) were sent to authors asking for copies of 

their manuscripts. This approach yielded 17 additional articles (12 in 2021, five in 2022). 

If the authors did not respond to the request, or if contact information was not available 

then I decided that the article would not be included in the analysis. In the end, I included 

965 full articles in the second screening. The same process was followed in 2022, 

resulting in all 214 full articles being retrieved.  
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I reviewed the full articles for relevance based on my inclusion criteria.3  This 

resulted in 42 articles being considered for the third screening. The same process was 

followed in 2022, and three additional articles were included in the third screening.   

3.2.3 The Third Screening: Excluding Articles from Predatory Journals 

The third and final screening included only articles deemed relevant for inclusion. 

I cross-referenced the journals in which those articles were published with a list of 

predatory journals available at https://beallslist.net/#update. None of the articles that 

passed to the third screening came from an identified predatory journal, and so none of 

the articles were excluded from analysis. The same process was followed in 2022, and 

none of the articles were found to come from a predatory journal.  

 Thus, after three screenings, I had 45 studies that met all the outlined inclusion 

criteria. Although many of these studies involved one group of participants (or one 

sample), several of them were multi-study designs that contained multiple groups of 

participants. As a result, these 45 studies yielded 62 independent samples reflecting the 

responses of 6693 participants, through which I collected 272 effect sizes for inclusion in 

the current meta-analysis. All included studies are listed in Appendix A. 

 

3 Articles that I judged relevant were sorted into another “Yes” folder and included in the 

third screening. When I found an article to be irrelevant in the second screening, I 

provided a specific explanation as to why the articles were deemed to violate the 

selection criteria and then I moved the articles to the “No” folder. 

https://beallslist.net/#update
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3.3 Coding of Variables   

After completing the third screening, trained research assistants (A3 and A4) and 

I reviewed and coded all articles that passed through the three screenings. I met with both 

research assistants to explain the variables that we were going to code, and why we were 

going to code them. I also provided a coding guide for the research assistants (see 

Appendix B), in which I explained in detail, with relevant examples, how to code the 

variables. We also coded an example article together, and I remained in regular contact 

with the research assistants during the coding, examining their work and answering their 

questions.  

In all of these studies, participants who were able to use English and an East 

Asian language were randomly assigned (either within-subjects or between-subjects) to 

complete a culturally-relevant task in English and/or an East Asian language, and the 

outcomes from these tasks were compared. I defined language use as any task requiring a 

response to a stimulus through the medium of either written or spoken language. The 

presentation of the stimuli and the recorded response were required to be in the same 

language. The specific East Asian Language used in the study was coded as one of 

several moderators (described in section 3.3.1). For a study to be included, participants 

must have been asked to do equivalent tasks in English and/or their East Asian Language, 

where the only meaningful difference between tasks was the language being used. 

Furthermore, statistics must have been available for an effect size to be calculated. When 

the necessary information was not included in the article, research assistant A3 and I 

contacted the corresponding author for that information. Five such emails were sent to 
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request that information, and I received responses from three authors. Due to a lack of 

necessary information, the remaining two studies were excluded. 

3.3.1 Sample Level Variables 

3.3.1.1 Publication Status. At the sample level, we coded the publication status 

of each article. Published works were coded as “article” (213 effects) and the journal in 

which the article appeared was also recorded. Unpublished works were coded as 

“dissertation” (59 effects) and the institutional affiliation of the authors was also 

recorded.  

3.3.1.2 Language. Additionally, we coded the specific East Asian language used 

in each study (all included studies had English as the alternative language). Of the studies 

that met the rest of our inclusion criteria, the East Asian languages represented were 

Cantonese (29 effects), Cebuano (3 effects), Chinese (172 effects), Japanese (31 effects), 

Korean (7 effects), Malay (2 effects), Mandarin (14 effects), Tagalog (10 effects), and 

Thai (4 effects).  

The presence of many languages with relatively small sample sizes presented an 

issue for moderator analyses, namely a lack of power to detect effects. Furthermore, 

when analyses were run with all languages included, the statistical program returned error 

messages due to several particularly small sample sizes. Based on recommendations by 

Borenstein and colleagues (2009) to avoid small study sizes in moderator/covariate 

analyses, and in consultation with several members of my supervisory committee, I 

decided to group this - and several of the following moderators with similarly small 

sample sizes - into larger, theoretically linked subgroups. Because Cantonese and 
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Mandarin are both Chinese languages, we combined Chinese, Mandarin, and Cantonese 

into one category called “Chinese” (215 effects) or “Other” including all non-Chinese 

languages (57 effects).   

3.3.1.3 Language Acquisition Style. We also coded language acquisition style. 

Bilinguals differ in whether they acquire their two languages concurrently (compound 

bilingual) or sequentially (coordinate bilingual). When information was available to make 

the judgement that participants learned both of their languages at the same time, the 

sample was coded as “Compound”, but if one language was acquired after the other, the 

sample was coded as “Coordinate”.  

Although it may have been preferable to use an age cutoff as my primary method 

of distinguishing between compound and coordinate bilinguals, that data was often 

unavailable. It was common for articles to indicate whether the individuals began 

learning their second language in a schooling context or if they had experienced both 

languages from birth. Therefore, we coded a compound bilingual as anyone who began 

learning two languages between the time they were born and the time they entered 

school, and a coordinate bilingual as anyone who only began learning their second 

language within a school context, or through a language learning program or experience 

later in life. If that information was not available, then we used the age of six as a cutoff 

to maintain equivalence.    

In some cases, compound and coordinate bilinguals were included in the same 

sample, which was coded as “Mixed.” If it was not possible to identify whether the 

participants were compound or coordinate bilinguals based on the information in the 

article, the results were coded as a third category, “Unclear.” The final dataset had 
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representation from compound bilinguals (75 effects), coordinate bilinguals (97 effects), 

mixed (15 effects), and unclear (85 effects).   

  3.3.1.4 Nationality We also coded the nationality of the sample.  Nationality of 

the sample was considered as the country in which the data were collected. For example, 

if a Canadian researcher conducted a study using participants in the geographic greater 

Toronto area, we coded the nationality as Canada; however, if the researcher used 

participants in Beijing, we coded the nationality as China. Sample nationalities included 

Belgium (8 effects), Canada (10 effects), China (126 effects), Hong Kong pre-

reunification (31 effects), Japan, (2 effects), Malaysia (7 effects), England/the UK (10 

effects), the Philippines (13 effects), Singapore (6 effects), Thailand (4 effects), and the 

United States (55 effects). Due to the small sample sizes for each nationality, we initially 

grouped the countries by continent: “East Asia” (189 effects), “Europe” (18 effects), and 

“North America” (65 effects). Unfortunately, the “Europe” grouping was still too small 

for analyses, and so we ultimately ended with “East” (189 effects) and “West” (83 

effects). As a result of this grouping, this moderator is referred to as “Continent” in 

subsequent chapters of this dissertation.  

3.3.1.5 City. Whenever possible, we also coded the city or geographic location 

within a country in which the data was collected. The purpose of coding city was 

primarily to identify samples from Hong Kong, which has a unique cultural identity 

within East Asia. Recall from the previous discussion (in section 2.4.4, City), Hong 

Kong’s unique blend of Eastern and Western culture has provided fertile ground for 

research of this nature, raising the question of whether the effects observed within Hong 

Kong are meaningfully different from the effects observed outside of Hong Kong. Effects 
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were coded as coming from “within Hong Kong” (129 effects) and from “outside of 

Hong Kong” (143 effects). 

Additional variables at the sample level that were recorded, but not intended for 

analysis included the title of the article, age range of participants (mean, standard 

deviation and range, whenever available), and the gender or sex division of the sample. 

3.3.2 Measurement Level Variables 

3.3.2.1 Design. To determine if the manner in which participants were assigned to 

complete the tasks moderated the effect of language use on task performance, we coded 

each effect based on the method of assignment as either “within-subjects” (109 effects) or 

“between-subjects” (163 effects).  

3.3.2.2 Task Type. To determine if the nature of the dependent variable used to 

calculate effect sizes moderated the effect of language on participants’ responses, we 

coded the task type for each effect size. For each of these studies, language (East Asian or 

English) was the manipulated independent variable. The measured dependent variables in 

each study were grouped into one of four general task categories – self-concept, values, 

cognition, or behaviour, and those categories were included as a moderator. The 

categories were defined in the following ways:  

1) ”Self-concept” was defined as "...a collection of beliefs about one’s own 

nature, unique qualities, and typical behavior” (McCann, 2022, p.472). Tasks coded as 

self-concept measured participants’ sense of identity. On some occasions, it was identity 

in a broad sense, such as affiliation to a group or nationality. On other occasions, it was in 

reference to identity in a narrow sense, such as personality traits. Responses 
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demonstrating affiliation and belonging to larger cultural groups, as well as responses 

demonstrating self-reported traits and non-cultural identity, were also coded as self-

concept. Responses demonstrating ethnic identity, national affiliation, and acculturation 

also fell into this category, along with measures of Big Five or Five-Factor personality 

and trait intelligence.  

2)  “Values” were defined as "...internalized cognitive structures that guide 

choices by evoking a sense of basic principles of right and wrong, a sense of priorities 

and a willingness to make meaning and see patterns” (Oyserman, 2015, p. 36). Tasks 

categorized as values required participants to make moral judgments or provide their 

opinion, which could have been in response to a series of statements or hypothetical 

scenarios. Tasks demonstrating individualism and collectivism, or tradition and 

modernity, for example, fell into this category. 

3) ”Cognition” was defined as “mental processes involved in acquiring 

knowledge” (McCann, 2022, p.12). Tasks categorized as cognition demonstrated 

performance on mental tasks that require evaluation of a stimulus. Tasks demonstrating 

intelligence, mental ability, and attention, were all categorized as cognition. For example, 

Ji, Zhang, and Nisbett’s (2004) study wherein they examined participants’ tendency to 

categorize items into relational groups in Chinese or English was categorized as 

cognition. This category also included examples of social cognition, including any 

assessment or evaluation of another person. For example, Lyczak and colleagues (1976) 

had participants evaluate characters in terms of kindness, trustworthiness, honesty, and 

other similar qualities in either Chinese or English.   
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4) We coded the remaining effects as “Behaviour”, which was simply "any overt 

observable response or activity by an organism” (McCann et al., 2022, p.6). Tasks 

categorized as behaviour required some physical action in response to a stimulus, which 

includes gesturing (So, 2010), standing position relative to a superior (Sechrest, 1968), 

and length of a spoken conversation (Bond & Lai, 1986). 

In summary, we coded all the tasks as either self-concept (73 effects), values (58 

effects), cognition (99 effects), or behaviour (42 effects).  

3.4 Coding Validity 

To validate the coding, research assistant A3 (a paid research assistant to whom I 

provided one-on-one coding training) and I coded the collected articles independently. I 

attempted to recruit A3 to return for 2022, however, because they were unavailable, the 

second set of articles was coded by A4 (who received the same coding training as A3). A 

coding book was also prepared and made available for the assistants to consult during the 

coding (See Appendix B). On separate prepared coding sheets, we coded each article for 

the following: Authors, year of publication, title, publication status (article or 

dissertation), specific East Asian language (EAL), Language Acquisition Style 

(compound, coordinate, mixed, unclear), Nationality, City, gender division, age range, 

Design (within or between), Task Type (self-concept, values, cognition, behaviour), 

English sample size, East Asian language sample size, d, and direction of the effect.  

The main variables of interest were EAL, Language Acquisition Style, 

Nationality, City, Design, and Task Type. EAL sample size and English sample size were 

also included for the calculation of effect size (d). Although it was not one of my primary 
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moderators, publication status (article or dissertation) was recorded so that publication 

bias analyses could be conducted. No matter how rigorous the search, the possibility 

remained that some relevant research might be missed because of publication bias – a 

tendency for studies with significant results and large effect sizes to be published more 

often than studies with non-significant results and small effect sizes, which instead 

disappear into obscurity (Rosenthal, 1979). One way of testing for this is by looking at 

the moderating effect of publication (published or unpublished) and so publication status 

was recorded for that purpose.   

As a first step, we coded the effects from every included article. Research 

assistant A3 independently coded all articles up to August 2019, and research assistant 

A4 coded all articles from September 2019 to April 2022. The initial interrater agreement 

for coding of effect sizes was 89.74%, with 28 disagreements out of 272 effects. Inter-

rater coding for format and language were 100% (no disagreements). Country (12 

disagreements out of 272 observations), city (two disagreements out of 272 

observations), and design (5 disagreements out of 272 observations) all had agreement 

above 95%. Therefore, we had a fair degree of confidence in the moderators of 

Language, Country, City and Design. 

By contrast, the initial agreement for Language Acquisition Style (126 

disagreements out of 272 observations) and Task Type (107 disagreements out of 272 

observations) were both relatively low. The low agreement for Language Acquisition 

Style was likely due to an inconsistency in the provision of relevant information within 

the participants sections of the studies: because the authors rarely referred to participants 

explicitly as “compound” or “coordinate” bilinguals in the text, the research assistants 



 

56 

 

and I made coding decisions based on other provided evidence (e.g., the average age at 

which participants first learned their second language). The low agreement for task type 

was due to the relatively abstract nature of this moderator, and the diversity of tasks that 

participants were assigned to complete, which made task type far more difficult to code 

than more objectively descriptive variables such as language or country. Due to the 

difficulty in coding these variables, and the low interrater agreement, some consideration 

was given to the possibility of eliminating them as moderators from the analysis. I 

ultimately decided, however, that despite the issues, these moderators provided valuable 

information, and should be retained but interpreted with caution.   

To compensate for the large discrepancies in interrater agreement, I made note of 

all coding discrepancies related to the effect sizes and the moderators. I sent this list of 

discrepancies to the research assistants, and then we independently re-examined each 

study, and re-considered my coding thereof to check for error. After independent 

reconsideration, we then met to discuss each discrepancy, provide the reason for my 

coding thereof, and decide on appropriate coding. We did this for each discrepancy until 

we reached 100% agreement on all effects and moderators.  

3.5 Measure of Effect Size  

3.5.1 Direction of Effect 

My initial summary measure for the meta-analysis was Cohen’s d, which is the 

difference between the means of each condition (in this case, English and an East Asian 

language) divided by the pooled standard deviation (Borenstein, 2009). The variable 

created by this equation is a standardized indicator of differences in means as a function 
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of language, which can then be compared across studies. In investigating effect size, I 

also identified the direction of the effect. In many cases, the pattern of results 

demonstrated linguistic consistency; in which speaking a language activates the cultural 

knowledge associated with that language, leading to behaviour that is consistent with that 

language. I independently codedeffect sizes for differences that represent linguistic 

consistencyas positive (176 effects). In other cases, the pattern of results demonstrated 

linguistic inconsistency, in which speaking a second language makes one response more 

consistent with the protypical behaviour of their first language. I independently coded 

effect sizes that represented linguistic inconsistency were as negative (85 effects). Eleven 

effect sizes were exactly 0 (i.e., participants scored exactly the same in the English and 

East Asian conditions).    

3.5.2 Adjustment for Comparison of Effects Across Design  

  Effect size and confidence intervals were calculated using David Wilson’s effect 

size calculator https://campbellcollaboration.org/effect-size-calculato.html (A companion 

to Lipsey & Wilson, 2001). Means and standard deviations were used in the calculations 

whenever possible, and when it was not possible to do so, other available statistics (i.e., F 

and t) were used.  

The inclusion of both within-subjects effects and between-subjects effects in the 

analysis required a minor statistical adjustment for the sake of compatibility.  Nearly half 

of our effect sizes (109 effects) came from within-subject designs, which is problematic 

because Cohen’s d can only be calculated for within-subjects designs when provided with 

the standard deviation of the difference and the correlation between the two scores. This 

https://campbellcollaboration.org/effect-size-calculato.html
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information was, unfortunately, unavailable from our sources, and hence the effect sizes 

we calculated from the within-subjects designs were merely approximations. I therefore 

provided an adjustment of .50 as an estimate of correlation and multiplied the d’s of the 

between-subjects effects by 2*sqrt(1-r) as recommended in Borenstein and colleagues 

(2009). An additional adjustment recommended by Hedges and Becker (1986) to use 

weighted standard deviations instead of pooled standard deviations when sample sizes 

were small (n < 20) was applied to all effect sizes. As a result, the final effect sizes used 

in the analyses were not Cohen’s d, but Hedges’ g. 

3.6 Data Analysis 

To compare effect sizes from multiple samples from multiple studies, I performed 

a multilevel meta-analysis using the metafor package for R statistical software 

(Viechtbauer, 2010) version 4.4.0. Most of the included studies had multiple effect sizes 

from the same group of participants, which violated the assumption of independence, and 

made it inappropriate for either a fixed-effects model or a random-effects model 

(Borenstein et al., 2009; Marsh et al., 2009). Therefore, I created a multilevel model with 

effect size at level 1, and sample at level 2 using robust variance estimates. In a 

multilevel meta-analysis, several effects may be included from the same sample, meaning 

that the standard errors of those effects would be correlated/dependent. Robust variance 

estimates were used, therefore, to account for the dependence between effects within the 

model (Harrer et al., 2021).  

  Following the analysis, I tested for publication bias in three ways. First, to 

determine if there was publication bias against small effect sizes, I compared the effect 
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sizes of the studies, using publication status (“dissertation” and “article”) as a moderator. 

A lack of publication bias would mean that effects of all magnitudes would be contained 

in both the published and unpublished manuscripts. It is possible, however, that a bias in 

favor of large effects would lead to more large effects in the published research than in 

the unpublished research. Using publication status as a moderator would detect this 

difference and serve as evidence of publication bias.   

 Second, I generated funnel plots mapping standard error and effect size to look for 

effect size asymmetry. A funnel plot mapping effect size and standard error with no 

publication bias would appear symmetrical, with an equal distribution of large and small 

effects with large standard errors. It is possible, however, that a bias in favor of large 

effects of all sizes would result in an asymmetry (with a lack of small effects with large 

standard errors). Third, I ran a test of publication bias using regression analysis, as 

recommended by Egger et al. (1997), in which effect size was regressed on standard error 

to determine if there is a significant slope to the distribution (an unbiased sample would 

have a horizontal, non-significant slope). This method is a more precise way of 

examining the asymmetry of the sample using regression instead of a visual analysis.  
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4.0 Results 

4.1 Preliminary Analyses 

As a preliminary measure, I conducted analyses to identify outliers. As 

Tabachnick and Fidell (2007) recommended, outliers were identified as any effect that 

was more than 3.29 standard deviations from the grand mean, based on the absolute value 

of z-scores. Through this procedure, three effect sizes were identified as outliers. Each 

outlier was re-calculated from the source article to ensure that the values were not due to 

a coding error, and all three had been calculated properly. It is worth noting that several 

of these outliers were calculated using F or t instead of the preferred M and SD, and so 

this calculation might explain the relatively high values. 

To determine the influence of these outliers, I conducted all relevant analyses 

with the outliers included, and then again with the outliers excluded. There were no 

meaningful differences in terms of significance of mean effect sizes and significance of 

moderators within the total sample; however, it did affect the significance of moderators 

when analyses were conducted within-samples. Despite my confidence that these effects 

were not coded in error, I determined it misleading to report the analyses here with the 

outliers included; I reasoned that if a moderator is found to be significant when a large 

outlier is included, but not significant when that large outlier is excluded, then the 

significance of that moderator would have more to do with the influence of that 

moderator rather than a true population parameter.  The outliers are identified with 

asterisks in Appendix A, and are thereafter excluded from the main analyses, but 

mentioned where relevant in footnotes. The final sample consisted of 269 effect sizes 
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drawn from 63 independent samples reflecting the responses of 6,693 participants. 

Characteristics of the studies included in the meta-analysis are summarized in Appendix 

A. 

Next, I compared two versions of the null model: a two-level model (considering 

effect size as level 1; and sample as level 2) and a three-level model (considering effect 

size as level 1, sample as level 2, and authors as level 3). The purpose of doing so was to 

determine if the more complex three-level model provided significantly more explanatory 

power than the more parsimonious two-level model. This model comparison relied on a 

comparison of deviance and determined that there was no significant difference in fit 

between the two models (p = .31). Accordingly, the following data analyses relied on the 

more parsimonious two-level model, which included just effect size and sample.  

4.2 Overall Effect Size    

To determine the overall estimated effect size in the full sample, I used the two-

level null model, which I determined was the best fit for these data in the previous 

analysis. The intercept of this two-level null model revealed a mean estimated effect size 

of g = .27, (95% CI: .16, .38), which was significantly different from zero (p < .001). 

This small but significant positive effect suggests that participants, in general, do provide 

responses that are more consistent with established East Asian cultural practices when 

responding in their East Asian language than when responding in English. 

Calculation of prediction intervals (Borenstein, 2023) revealed that an estimated 

95% of effects would land between g = -.24 and g = .79. I also examined Cochrane’s Q 

test of heterogeneity to determine if there was significant variation in effects between 
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samples. This test was significant, Q (268) = 1751.03, p < .001, indicating significant 

heterogeneity between samples, which suggests that the overall effect is not a good 

representation of the sample, and systematic analyses of moderators are appropriate to 

account for this heterogeneity.     

4.3 Moderator Analysis 

Each test of the moderators was conducted using the rma.mv command followed 

with the robust procedure from the metafor package (Viechtbauer, 2010) in R statistical 

software (R Core Team, 2019) version 4.4.0. Because the typical standard error fails to 

account for the possibility of dependence between samples in multilevel analyses, revised 

(robust) standard errors were necessary for a more accurate test of moderators in 

multilevel models (Rogers & Pustejovsky, 2020).  

4.3.1 Effect of Design 

The first moderator tested was Design to ensure that the adjustment I applied to 

effect sizes from within- and between-subject design resulted in comparable groups. If 

the groups were found to differ, moderator analyses would be conducted separately for 

the two types of designs. When design was entered as moderator, the test of moderators 

was not significant, F(1, 60) = .89, p = .348. The 95% confidence intervals for the 

estimated mean effects did not contain zero for within-subjects designs (k = 106, g = .34, 

95% CI = .16, .52) or between-subjects designs (k = 163, g = .24, 95% CI = .10, .37).  

The finding that this moderator was not significant suggests that effects of within-

subjects designs are not significantly different from the effects of between-subjects 

designs. This finding, along with the application of the adjustment recommended by 
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Borenstein and colleagues (2009), gave me confidence to proceed with my analyses using 

both within-subjects and between-subjects effects. Nonetheless, to address any remaining 

concerns about compatibility, I conducted separate  

4.3.2 East Asian Language 

 East Asian Language was a significant moderator (p = .03). The 95% confidence 

intervals did not contain zero for Chinese (k = 213, g = .32, 95% CI = .20, .43), but did 

contain zero for Other (k = 56, g = .13, 95% CI = -.04, .30). Thus, the effect appears to be 

significant only for speakers of Chinese, and not speakers of the other East Asian 

languages used. 

4.3.3 Task Type 

 Task Type was a significant moderator (p = .01). Mean estimates are included in 

Table 2.  The confidence intervals of the mean estimates did not contain zero for any of 

the task types, suggesting that each task demonstrates a meaningful difference between 

language conditions. Tukey multiple comparisons indicated that the estimates for 

behaviour were significantly larger than the estimates for values (p = .003), which 

suggests that the effect of language is stronger on behavioural tasks than on value-related 

tasks.  

Table 2 

Results for Task Type as a Moderator, with outliers excluded. 

Category Effects g(95% CI) 

Self-concept 72 .20 (.02, .39) 
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Values 57 .26 (.05, .47) 

Cognition 99 .32 (.13, .51). 

Behaviour 41 .37 (.15, .59) 

Note. The table contains the number of effect sizes (Effects) and the mean weighted g for 

each moderator category with the 95% confidence interval (CI) in brackets. The mean 

weighted effect size is significantly different from zero with p < .05 when the 95% CI for 

g does not contain zero. 

4.3.4 Non-significant Moderators  

Language acquisition style was not a significant moderator (p = .13), nor was 

Continent (p = .83), or City (p = .81). 

4.4 Adjustment for Multiple Moderators  

 Using a large number of separate analyses may increase the risk of type-one 

error. Therefore, for a more conservative perspective on the results, I applied the Holm-

Bonferroni adjustment method to each of my moderators. This was done only for the 

significant moderators in the analysis. The pre-adjustment and post-adjustment p-values 

are presented in Table 3. After the adjustment, both significant moderators (East Asian 

language and task type) remained statistically significant (p < .05).  

Table 3 

Holm Test of Moderators 

Moderator P Rank Transformed 

EAL .03 1 .03 
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OUT .01 2 .02 

Note: p-values (p) for each significant moderator (moderator) were ranked from largest to 

smallest (rank) and multiplied by their rank. 

4.5 Publication Bias 

The current analysis includes effects from both published work (k = 210), and 

unpublished work (k = 59). Two effects were taken from research which was made 

available by request to the author, between the point of the research being accepted by a 

journal and the actual publication of that research, so it was counted as published.  

There are a variety of methods for testing publication bias, and each has 

corresponding strengths and weaknesses. To ensure a thorough test for publication bias, I 

used three separate methods. First, I sought to determine if the effects taken from 

published articles were significantly different from the effects taken from unpublished 

works through moderator analysis. Publication status was a significant moderator when 

examining all of the effects together (p = .01), with the effects from articles (g = .31, 

95%CI = .18, .44) being larger than the effects from dissertations (g = .08, 95%CI = -.02, 

.19). Publication status was also a significant moderator when just using the between-

subjects effects analysis (p = .04), with the effects from articles (g = .26, 95%CI = .11, 

.40) being larger than effects from dissertations (g = .08, 95%CI = -.01, .17). Publication 
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status was not a significant moderator for the within-subjects designs (p = .09)4. This 

method is fairly simple and intuitive, but is not as informative as the next two 

approaches.  

Second, I generated funnel plots where each effect was plotted based on size and 

precision (with standard error plotted as a function of effect size). In an unbiased 

distribution, these distributions would be essentially symmetrical. Unfortunately, 

publication bias often occurs when studies with small sample sizes and small effects are 

less likely to be published than studies with small sample sizes and large effects. On a 

funnel plot of effect sizes, with effect size on the X axis and standard error on the Y axis, 

publication bias would appear as an asymmetry, with fewer effects in the lower left 

quadrant (small effects, and high standard error) than in the lower right quadrant (small 

effects, low standard error)(Egger et al., 1997). I generated funnel plots for (1) all of the 

effects together, (2) the between-subjects effects, and (3) the within-subjects effects, 

which can be seen in Figure 2. Distribution of the effects appears to show a slight 

asymmetry, consistent with the findings above. Although this provides more information 

than a test of moderation, it is still imprecise. The third approach involves a more precise 

examination of this information.    

Third, I used an approach recommended by Rodgers and Pustejovsky (2020) to 

test for publication bias in multilevel analyses. Most traditional forms of publication bias 

 

4 When the outliers were included, publication status was a significant moderator for the within-subjects 

analysis (p = .04), with the effects from articles (g = .46, 95%CI = .21, .71) being larger than the effects 

from dissertations (g = .1, 95%CI = -.15, .34).  
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testing use the standard error and sample size to get a sense of the relationship between 

the two. The issue with multi-level meta-analysis, however, is that I have multiple effect 

sizes using the same standard error, causing dependence between the effects. To address 

this issue, standard error needed to be re-calculated as a function of sample size. 

Therefore, I re-calculated variance as a function of sample and used that to create an 

adjusted standard error. This standard error was then entered as a moderator in the model. 

When looking at all of the effects together, the slope was significant (p = .04). The slope 

was also significant when looking at the between-subjects effects only (p < .001), but not 

the within-subjects effects (p = .96). Thus, across all three approaches the total sample 

appeared to demonstrate significant publication bias. Although there also appeared to be 

evidence of publication bias in the between-subjects effects, there was mixed evidence of 

publication bias in the within-subjects effects.  

Figure 2 

Funnel Plots for Determining Publication Bias Within the Samples 

 

  
 



 

68 

 

Note. Funnel plots map precision through standard error on the y-axis and effect size 

through observed outcome on the x-axis. Plots represent the total sample (right), only 

between-subjects effects (middle) and only within-subjects effects (left). 

  



 

69 

 

5.0 Discussion 

5.1 Summary of the Research 

 The purpose of this dissertation was to better understand the effect of language 

use on task performance, specifically the effect of language use on task performance 

among participants who speak English and an East Asian language. The current meta-

analysis was influenced by the linguistic relativity hypothesis (Whorf, 1956), according 

to which the language that we use can affect the way that we interact with the world. The 

dynamic constructivist approach (Hong et al., 2000) extends this idea, suggesting that 

language affects the way we interact with the world by activating the cultural knowledge 

associated with that language. The activation of this cultural knowledge may result in 

linguistic consistency, where behaviour aligns with the cultural knowledge associated 

with the language being spoken (e.g., behaving like monolingual Chinese when speaking 

Chinese, but also behaving like monolingual Westerners when speaking English). 

Activation of cultural knowledge may also produce linguistic inconsistency, where 

behaviour contradicts the cultural knowledge associated with the language being spoken 

(e.g., behaving like monolingual Westerners when speaking Chinese, but behaving like 

monolingual Chinese when speaking English).  

Both linguistic consistency and linguistic inconsistency have been demonstrated 

in studies with English/East Asian bilinguals, who were been randomly assigned to 

perform a culturally relevant task in either English or their East Asian language.  Up until 

this point, however, the overall size of the difference in performance between language 

and overall direction of that effect (suggesting a dominant trend toward either linguistic 
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consistency or inconsistency) had not been examined. Through the current research, I 

sought to understand the overall size of this difference and direction of the effect by 

collecting all relevant research in which English/East Asian bilinguals were randomly 

assigned to complete the same task in either English and their East Asian language (or in 

both languages). Furthermore, by considering the theoretically relevant moderators, I 

sought to understand the limits of this effect based on the East Asian language that was 

used, participants’ language acquisition style, the country in which the study was 

conducted, the city in which the study was conducted, the design of the study, and the 

task type used for the comparison between languages.   

5.2 Summary of Results 

  The results of this meta-analysis demonstrate evidence for the effect of language 

on culturally relevant phenomena. When considering 269 effect sizes drawn from 63 

independent samples, I identified a significant mean effect size of g = .27. These findings 

demonstrate that there is indeed a meaningful difference in performance on culturally 

relevant tasks, depending on which language is used when the English/East Asian 

bilingual participant completes the task. These differences correspond with the cultural 

knowledge associated with the language being spoken – speaking an East Asian language 

tends to result in responses that are more consistent with observed patterns in East Asian 

culture (compared to Western culture), which is consistent with the dynamic 

constructivist approach (Hong et al., 2000). The current meta-analysis provides further 

boundary details regarding when linguistic consistency is observed. This linguistic 

consistency pattern appears to be stronger when the East Asian language is Chinese than 
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when it is a different East Asian language, and when the tasks involve a behavioural 

response instead of reflection on values. The pattern does not appear to be meaningfully 

different based on the design of the study, when participants acquired their two 

languages, or where the study took place.  

5.3 Interpretation of Overall Effects 

There are several points to note concerning the overall effect of language on task 

performance in the collected studies.  First, it is notable that regardless of the design of 

the studies, and the combination of those designs in the analysis, the overall effect of 

language was significant. This finding can be interpreted as supporting the linguistic 

relativity hypothesis – the language being used in the task had a significant effect on 

responses, resulting in meaningful differences between tasks completed in English and 

the relevant East Asian language.  

Second, it is notable that each of these overall effects were positive, indicating an 

emerging directionality: when responses in an East Asian language differed from 

responses in English, the responses in the East Asian language were more likely than 

those in English to correspond with patterns typically observed when examining East 

Asian culture (i.e., a pattern of linguistic consistency). Therefore, I can conclude that 

when East Asian bilinguals respond differently depending on the language with which 

they complete a task, those differences are most likely to be consistent with established 

patterns of differences between East Asian and Western participants. One explanation for 

this pattern of linguistic consistency can be provided through cultural accommodation 

(Bond & Yang, 1982), and the dynamic constructivist approach more broadly (Hong et 
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al., 2000). By these explanations, when participants in this analysis completed tasks in 

their East Asian language, it may have activated cultural knowledge associated with that 

task. That knowledge then would have led them to complete that task in ways that were 

similar to prototypical speakers of that East Asian language.  

Third, I saw heterogeneity in the total model. This pattern suggests that there was 

sufficient diversity in the total effect that simply examining the overall effect would give 

us an incomplete picture of the effect and moderator analyses were therefore necessary.  

5.4 Significant Moderators 

Two moderators that were found to explain a significant amount of variance 

between effects were Language and Task Type, which I will discuss next. 

5.4.1 Language 

When looking at all of the effects, I observed that Language is a significant 

moderator. Specifically, there is a greater difference between tasks completed in English 

and Chinese than between tasks completed in English and other East Asian languages. 

There are several possible explanations for this difference. There might be something 

specific about the Chinese language that creates a stronger contrast to Western culture, 

resulting in larger effects. Indeed, many of the distinctions between Eastern and Western 

culture are associated with Confucian philosophy, which originated in China (Hofstede & 

Bond, 1988). It could therefore be that, since the heart of the distinction between Eastern 

and Western culture lies in Confucian/Chinese philosophy, the strongest 

Confucian/Chinese values are elicited when speaking the language from that area. 

Alternatively, it could be that the non-Chinese language groups present a weaker contrast 
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to Western Culture than the Chinese language group. Two of the most prominent non-

Chinese languages within the non-Chinese group were Korean (seven effects) and 

Japanese (29 effects). Both Korea and Japan are democratic countries, have had strong 

political and military ties with the United States for over 70 years, and are more 

Westernised than China. China, however, is a Communist country and spent much of the 

20th Century deliberately isolating itself from Western influence (Dian & Meijer, 2020). 

It is perhaps not surprising, then, that a language coming from China results in a stronger 

contrast with English – and the associated Western values - than languages coming from 

relatively more Westernised cultures.  

There are alternative explanations for these results. It could also be that there is 

more diversity within the “other” category, and that diversity is complicating the effect of 

language use on task performance. Although Chinese represents several dialects 

(Mandarin and Cantonese), it represents a single language from a single culture. My 

“Other” group, however, represents six different languages representing six different 

cultures.  

As mentioned in section 3.3.1.2 (Language), distinguishing Chinese from all other 

East Asian languages was not motivated by purely theoretical reasons, but also the 

practical and statistical necessities of the meta-analysis. The majority of studies collected 

within the current meta-analysis used some form of Chinese, and there were 

comparatively fewer studies wherein any other language was used, so comparing between 

each individual language would be unsuitable. For that reason, all other languages were 

grouped together.  
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With these explanations and caveats taken into consideration, it appears that the 

effect of language on task performance is stronger when the tasks being compared are 

conducted in English and Chinese than in English and other East Asian languages.  

5.4.2 Task Type 

Task Type was a significant moderator (although this should be interpreted with 

caution, as discussed in the subsequent paragraph). Despite significant differences 

between English and the East Asian language for all four categories of tasks (behaviour, 

values, cognition, and self-concept), the effects from behavioural tasks were larger than 

the effects from tasks that required reflection on values.  

One interpretation for this finding is that the shifts in behaviours reflect 

impression management more than shifts in core values because a person’s behaviour is 

presumably more controllable and easily monitored than their core values. Although 

arguably people may consciously present how they speak or provide different sets of non-

verbal cues in different situations, their core beliefs tend to be more central to who they 

are and should therefore be less likely to shift from one situation to another.  

However, many of the behavioural effects included in my analysis came from 

observing body language (e.g., Kubota, 1991), dialogue length (e.g., Wang et al., 2010) 

or eye movements (Lee et al., 2018) that are behaviours performed relatively 

automatically, that may require less conscious thought than reporting one’s beliefs and 

values. Arguably, reporting one’s values is a more deliberate and conscious act than 

behaviours performed without the same level of thought. Indeed, many of the value 

effects included in my analysis came from self-reported surveys about values and beliefs 
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(e.g., Boucher et al., 2011; Earle, 1969; Ralston et al., 1995; Yang & Bond, 1980, Zhang, 

2018) or support for a product or group (e.g., Chiou & Mercado, 2016; Moriuchi, 2012; 

Wang, 2014). It is therefore possible that these kinds of tasks require conscious self-

report that may be more susceptible to impression management than behavioural 

measures. Therefore, a more likely interpretation for the larger effect of behavioural 

measures is that shifting in response from one language to another is more easily 

reflected in everyday behaviours where culture is performed without much conscious 

thought, rather than value tasks where culture is consciously reported after careful 

deliberation. 

This consideration could lead one to interpret the observed differences in effects 

consistently with an idea already presented above, that when people complete tasks 

differently as a function of language, it is more than impression management. In other 

words, people are not just self-reporting stronger Western values when speaking English 

and stronger East Asian values when speaking Chinese as a demand characteristic of the 

study. Certainly, impression management may be a part of the equation, but the finding 

that behavioural tasks had an overall larger effect than tasks related to self-reported 

values is consistent with the idea that something beyond conscious impression 

management is at work; it may suggest that the language one uses to complete a task has 

a much broader effect on the bilingual individual.   

Nevertheless, compared to the effect of Design and Language, this effect of Tasks 

should be interpreted with a bit more caution. As discussed in section 3.4 (Coding 

Validity) the coding of Task Type proved to be difficult for both myself and my coders, 

as the distinction between categories was much less clear than for Design or Language, 



 

76 

 

and required more interpretation on our part. As a result, initial inter-rater reliability was 

fairly low, reflecting the higher subjectivity for coding of Task Type. Part of the issue is 

that this study sought to incorporate a wide range of diverse tasks and group them into 

fairly general categories. To compensate for this, I made a note of each discrepancy on 

task type coding and sent the list of discrepancies back to the original coder. We then 

independently re-examined each relevant code, and met to explain our reasoning for each 

discrepancy. Based on this discussion, we came to an agreement on a code. One might 

argue that such an abstract and unsystematic process might not be appropriate for 

analyses such as these, and there is value in such an argument. Indeed, it could have been 

beneficial to have a third coder re-examine each effect to ensure that the codes would be 

reproducible; however, that would simply add a third voice to the conversation without 

addressing the fact that the moderator is still abstract, diverse, and ultimately subjective. I 

would argue, however, that the goal of considering Task Type was worthwhile, and our 

approach to this topic was sufficiently systematic to justify some (admittedly cautious) 

consideration. Anyone who follows up on this study should take due precautions when 

considering the coding of Task Type. One option could be to limit the tasks to a specific 

set of instruments or scales (as was done by Oyserman and Lee in 2008), and pre-sort 

them into Task Type categories. Another option could be to employ a third coder, so that 

the Task Type coding could be decided by a simple two-thirds majority. Having either of 

these procedures planned for Task Type from the beginning could prove beneficial in 

future research.  
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5.4.3 Publication Status 

Although the moderator of Publication Status was examined within the context of 

publication bias, the moderator of Publication Status was significant. In other words, the 

effects taken from published research tended to be much larger than effects taken from 

unpublished research. This difference, along with the asymmetry of the plotted effects, 

and the results of the regression of sample size and standard error is evidence of 

publication bias. Possible explanations for the presence of publication bias in this 

analysis, as well as implications of this finding are discussed in section 5.7 (Limitations 

and Future Directions).  

5.5 Non-significant Moderators 

Four moderators were not found to explain a significant amount of variance 

between effects: Design, Continent, Language Acquisition Style and City. In each of 

these cases, I failed to find a significant difference in the size of the effects between 

levels of the moderator. On the one hand, the goal of these kinds of analyses is often to 

determine the potentially relevant variables that do not moderate the overall effect 

(Borenstein et al., 2009), and so some exploration of the moderators that did not reach 

significance is valuable. On the other hand, it is dangerous to put too much weight on 

non-significant findings, as the absence of an effect could simply be due to a lack of 

power and type II error. With due consideration to both possibilities, in the next section, I 

interpret what the lack of a significant difference (if it is indeed a true reflection of a lack 

of an effect) may mean for these moderators.  



 

78 

 

5.5.1 Design 

When looking at the total effect, I observed that Design was not a significant 

moderator. Specifically, I observed that the effects from within-subjects designs were not 

overall larger than the effects from between-subjects designs. In other words, there was 

not a greater difference between English and East Asian language responses when both 

sets of responses came from the same people than when they came from two separate 

groups. This finding suggests that, for the sake of this analysis, effects taken from studies 

using between-subjects designs are not meaningfully different than effects taken from 

within-subjects designs.  

It is possible that there are actually meaningful differences between within-

subjects and between-subjects effects, but I was unable to detect them. For example, 

looking at effect size, or the pattern of significance (in Appendix C), does not help 

account for the difference in dependence between groups that I see in within-subjects 

effects compared to between-subjects effects. Although the application of the 

compatibility coefficient helped to address this difference, any assumptions of absolute 

equivalence should be done with caution. Nonetheless, if it is indeed the case that there is 

a similar effect of language when tasks are completed within-subjects and between 

subjects, then it would permit more freedom when designing language studies. The 

creation of a study design is a complicated process, and many variables need to be 

considered; however, the results of this analysis suggest that researchers need not be 

concerned that using a between-subjects design will result in a smaller effect than using a 

within-subjects design. Thus, this research will serve as an important reference point for 

future language research.   
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5.5.1 Continent 

When looking at only within-subjects effects, the moderator of Continent was not 

significant, which suggests that effects taken from studies conducted in Europe, North 

America, and Asia did not vary significantly in strength. This failure to reach significance 

could simply be due to type II error. When this moderator was initially conceptualized, I 

had intended to compare countries instead of continents. There were many countries, 

however, that only contributed two or three effects, and so grouping all countries into 

continents was the same kind of practical and statistical decision as grouping all non-

Chinese languages into “other”. It is therefore possible that I simply failed to detect an 

effect of continent due to my decision to aggregate countries. If I had sufficient 

representation from each country, I could have made more precise distinctions that may 

have yielded more accurate findings (e.g., comparing the size of the effect in China 

against the size of the effect in other countries). However, this failure to find a 

meaningful difference between effects based on continent could also mean that the 

language an English/East Asian bilingual uses to complete a task will still affect their 

responses, regardless of where that task is completed. 

5.5.2 Language Acquisition Style 

The moderator of Language Acquisition Style was not significant. Specifically, 

effects taken from compound bilingual participants (who learned their two languages 

simultaneously) did not differ in strength from effects taken from coordinate bilingual 

participants (who learned one language before the other). There are two methodological 

explanations for why this moderator may not have been significant, even if Language 
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Acquisition Style does meaningfully moderate the effect of language use on task 

performance. First, it is possible that the moderating effect of language acquisition style 

was not detected due to a small sample size. This is often a concern when examining non-

significant effects, and should be considered as a possibility. Second, difficulties in the 

coding process, which I described in section 3.4 (Coding Validity) and reconsider below, 

may have compromised the coding to the point that the actual effect of language 

acquisition style was not detected. Thus, it is still possible that language acquisition style 

moderates the effect of language on task performance, but due to methodological issues I 

was unable to demonstrate that relationship.  

 It is also possible, however, that there is not a meaningful difference in the size of 

the effect of language on task performance between compound and coordinate bilinguals. 

One might expect to observe larger effects from coordinate bilinguals than compound 

bilinguals, as people who learned different languages at different times may be more 

likely to associate those different languages with different cultural meaning systems. That 

is, one might expect that the separation in coordinate bilingual language learning would 

result in two distinct languages and two distinct meaning systems. By contrast, the 

blending in compound bilingual language learning would result in a more overlap 

between meaning systems.  

Another concern is that I might have conflated language acquisition style – that is 

the sequence in which people learn their language – with language acquisition context, 

the broader set of social and cultural circumstances that are involved with learning a 

language. The assumptions above presume that when compound bilinguals learn two 

languages at the same time, they are being learned in the same context, but that may not 
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be the case: it is entirely possible that someone can learn two languages at the same time, 

but in very different contexts. For example, a child could spend their days learning 

Chinese with Eastern-leaning grandparents, and the rest of their time learning English 

with Western-leaning parents. Alternately, a child could learn Chinese at home with their 

Eastern-leaning parents, and English out in the world with their Western-leaning friends, 

and through Western-leaning media. In locations with a history of colonialism, such as 

Hong Kong, the culture itself becomes a blend of Eastern and Western ideas, and so 

people will simultaneously learn both sets of ideas as they simultaneously learn both 

languages. Either way, both languages are learned at the same time, but in different 

contexts. This speculation is consistent with Gardner’s socio-educational model of 

second language acquisition, which suggests the way we acquire a second language can 

be affected by the motivation of the language learner (Lalonde & Gardner, 1984). This 

model was the subject of a meta-analysis by Masgoret and Gardner (2003), which 

demonstrated that not only motivation, but also attitudes toward the second language 

learning environment can have an effect on how a second language is learned. Thus, the 

importance of language learning environment should be appreciated.  

These assumptions also presume that all second language learning comes with 

robust cultural meaning systems; however, it is possible for someone to learn a second 

language while acquiring very little cultural knowledge alongside it. For example, a 34-

year-old graduate student might spend the first three decades of his life learning English, 

and then take a Chinese course on the popular language-learning application Duolingo. 

He could spend hours every day for years learning vocabulary and grammar rules without 

ever interacting with Chinese culture. He would certainly be learning another language, 
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but it would be difficult to argue that he is learning another culture. Research on language 

instruction suggests that the most effective language education programs should include 

training in the cultural context of a language, as well as the mechanics of spelling, 

grammar, and syntax (Hossain, 2024). Indeed, the assumption of all language being 

associated with cultural knowledge is at the heart of the dynamic constructivist approach, 

and so if individuals learn a language outside of any kind of cultural context, the dynamic 

constructivist approach no longer applies. All of this suggests that efforts should have 

been made to understand each sample’s language acquisition context, and not simply 

language acquisition style.  

Unfortunately, language acquisition style was difficult to glean from the collected 

articles: few articles provided enough information about participants to clearly determine 

if they were compound or coordinate bilinguals, and even fewer actually used those 

specific terms. Indeed, most of the effects were coded as either “mixed” (because 

compound and coordinate bilinguals were analyzed together) or “unclear,” because we 

did not have sufficient information to determine whether they were compound or 

coordinate bilinguals. This is why initial inter-rater agreement for this variable was quite 

low – often because one coder would categorize an effect as “unclear” but the other coder 

would notice some characteristic of the sample that could merit a more precise 

classification, and that difference had to be discussed. It is highly likely, therefore, that 

examining language acquisition context (a much more complex phenomenon than 

language acquisition style) using this meta-analytic approach would be equally 

frustrating.   
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It could be that information relevant to language acquisition style was lacking in 

the collected studies simply because that was not a specific priority for the authors. None 

of the included studies contained specific hypotheses about differences between 

compound or coordinate bilinguals. Perhaps sampling was an issue, and a desire to get a 

sufficient number of participants meant that it was not methodologically feasible to 

distinguish between compound or coordinate bilinguals in their sample. Nevertheless, the 

results of this meta-analysis (gleaned from information we were able to collect) suggest 

the possibility that that there is no meaningful difference in the effect of language on task 

performance for people who learned their two languages one after the other, and those 

who learned their two languages at the same time.  

5.5.3 City 

When looking at only the within-subjects effects, the moderator of City was not 

significant. Specifically, effects taken from Hong Kong were not meaningfully different 

from effects taken elsewhere in the world. Again, this lack of effect could be a type II 

error, and there may actually be a difference in the effects observed within Hong Kong 

and outside of Hong Kong. However, unlike language and continent, which were grouped 

together out of practical necessity, the decision to compare effects from within Hong 

Kong to effects outside of Hong Kong was theoretically premeditated. Hong Kong is a 

very interesting place for cultural psychologists. On the one hand, it has been an 

important center of trade and culture for centuries, and so one would expect a strong 

representation of East Asian culture there. On the other hand, Hong Kong experienced a 

century of British colonial rule, only returning to China in 1997 (Hung, 2022). Therefore, 
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one would expect a strong representation of Western culture as well. Because of this 

interesting blend of cultures, it has become a popular location for studies on frame 

switching, resulting in the inclusion of 17 studies and 126 effects in our study. However, 

this unique situation may cause some to question the generalizability of the effects found 

in Hong Kong, suggesting that perhaps there is something particular about Hong Kong 

that is behind these effects. 

Through this meta-analysis, however, I was unable to find a meaningful 

difference in the size of effects taken from studies conducted in Hong Kong, compared to 

studies that were conducted outside of Hong Kong. Although this does not completely 

dispel concerns about the possibility of Hong Kong’s unique situation affecting results in 

some way beyond the scope of this analysis, based on the information I used in this 

analysis Hong Kong’s unique situation appears to yield effects similar in magnitude to 

effects found outside of Hong Kong. The implication, therefore, is that concerns about 

the effect of language on task performance being stronger or weaker because the studies 

took place in Hong Kong can be at least partially lessened by the non-significant finding 

here. 

Taken together, these non-significant moderators provide additional context to the 

overall effect. The effects in this analysis did not differ based on where the studies were 

conducted, or the type of bilingual sample in the studies.  

5.6 The Contribution of This Analysis 

The current meta-analysis offers significant contributions to the literature in 

several ways. First, it addresses a long-standing question in the field that had not been 
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adequately answered. Although there is extensive evidence documenting the effect of 

language use in East Asian/English bilingual language users, and it seemed very likely 

that cultural knowledge played a role, there has not been a clear pattern established in the 

literature for how these findings fit together. When considering all effects together, the 

effect was small, but positive (g = .27). The size of this effect will provide useful context 

to researchers who want to examine the effect of language on the task performance of 

English/East Asian bilinguals: knowing the size of the overall effect will allow 

researchers to perform more accurate a priori power analyses, so that they can know with 

confidence how many participants they will need to recruit to detect this small effect.  

Second, this study provides an interesting elaboration upon the results of 

Oyserman and Lee (2008). When they examined language as a tool for priming 

individualism and collectivism, they observed that it had a generally small and 

heterogeneous effect (d = .10). They also observed that it had the smallest effect on 

values, compared to other types of tasks. Although I found a slightly larger overall effect 

(g = .27), it is still small and, based on the result of our Q test, heterogenous. I also found 

that the effect of language on values was smaller than the effect of language on 

behaviour. Thus, my observations are consistent with Oyserman and Lee’s finding that 

the effect of language as a prime is generally small, heterogenous, and less effective on 

tasks that require self-reported values. 

This study differs from Oyserman and Lee in scope and intention. They examined 

the effect of languages from around the world on levels of individualism and 

collectivism. Although I comparatively narrowed my scope to include only East Asian 

languages, I also widened my scope to examine the effect of language on a broader range 
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of culturally relevant phenomena. Oyserman and Lee used 10 studies where Chinese was 

used to prime individualism and collectivism, and found a small, negative effect. After 

examining over four-times as many studies where an East Asian language was used to 

activate a wider range of cultural knowledge, I found a small positive effect. Perhaps this 

difference occurred because tasks which allow for an assessment of individualism and 

collectivism (the exclusive focus of language studies in Oyserman and Lee) are 

particularly likely to make one aware of their ethnolinguistic identity, which makes 

ethnic affirmation more likely (Chen & Bond, 2007). Whatever the reason for the 

difference, the entirety of this meta-analysis expands upon a small part of Oyserman and 

Lee’s meta-analysis, providing a much broader exploration of the effect of language on 

task responses in English/East Asian bilinguals.  

Third, this finding also adds to our theoretical understanding of the effect by 

providing supportive evidence for the linguistic relativity hypothesis (Whorf, 1956), 

demonstrating that people do indeed respond to a task in a meaningfully different way 

when using English than when using an East Asian language. Furthermore, not only does 

language affect the way that English/East Asian bilinguals respond to tasks, this meta-

analysis has demonstrated that the pattern of difference typically corresponds with the 

cultural knowledge associated with that language. This latter finding should be 

considered as supportive evidence for the dynamic constructivist approach (Hong et al., 

2000), that when behaviour changes as an effect of language, the cultural knowledge 

associated with that language plays an important role in the directionality of that change.  

As noted in section 1.6.2 (The Dynamic Constructivist Approach to Culture and 

Cognition), the seeming inconsistencies between the linguistic relativity hypothesis and 
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dynamic constructivist approach can be reconciled when one recognizes that language, 

and the culture of that language, work in parallel. Nonetheless, it is worth noting that all 

of the studies in this analysis were included because they examined culturally relevant 

tasks – that is, tasks with previously existing differences between culture groups. Thus, 

all of the studies in this analysis can be explained as reflecting differences in culture. 

Fourth, this research provides a meaningful contribution to the field as a resource 

to inform future research. In terms of the literal outcomes, or dependent variables, it is 

important to note that all task groups showed an overall significant effect of language (g 

> .2). This research is important confirmation that language affects a wide range of tasks, 

and so researchers examining self-concept should have as much confidence in a language 

prime as researchers examining cognition, values, or behaviours. Nonetheless, the finding 

that effects based on behaviours showed greater difference than effects that were based 

on values suggests that some variables are more influenced by language than others, and 

that the amount of deliberation required when responding to a task may affect how much 

it can be influenced by language. Although this finding should be interpreted with caution 

due to its abstract and subjective nature, it does suggest that when language affects 

behaviours, particularly the behaviours of English/East Asian bilinguals, some tasks will 

perhaps be affected more than others.  Future research examining the effect of language 

on task performance should pay particular attention to how much a task is affected by 

language, relative to how much conscious thought is required for completing the task. 

Future research could also attempt to understand how deliberation, or cognitive busyness, 

might affect the effect of language on responses.   
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Beyond dependent variables, my moderators revealed several elements of studies 

that seem to play an important role in the effect of language on task performance. Effects 

taken from studies that compared English and Chinese, for example, were significantly 

larger than effects taken from studies that compared English and other East Asian 

languages, suggesting that perhaps this phenomenon is centered more squarely around 

Chinese culture than I had anticipated. Thus, when considering the possibility that 

language affects the way we interact with the world (as suggested by the linguistic 

relativity hypothesis), or that the effect of language is due to the activation of cultural 

knowledge (as suggested by the dynamic constructivist approach), we must hereafter 

consider the possibility that not all languages affect the way we interact with the world to 

the same degree. This is not to say that we should only consider the effect when working 

with the Chinese language, because the effect was observed across a range of languages; 

however, it does suggest that particular attention should be paid to the possibility of this 

effect when working with the Chinese language. This particular attention should certainly 

be paid in academic contexts when language is deliberately used to prime cultural 

knowledge among Chinese-English bilingual participants, but that particular attention 

should also be paid in non-academic, social and economic contexts as well. Whenever 

Chinese-English bilinguals are required to use their multiple languages, the influence of 

culture should be considered.  

It is also worth noting that there were several moderators that did not demonstrate 

a significant effect. Although it is possible that the lack of effect was simply due to a lack 

of power to detect a real population parameter, there is also some room to speculate that 

perhaps the effect of language on task performance does not meaningfully differ based on 
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whether participants are assigned to conditions within-subjects or between subjects, the 

geographic location of the participants (continent and city), or the style in which those 

participants learned their two languages. These moderators also provide a contribution to 

our understanding of the relationship between language and human behaviour.  

By outlining and clarifying these patterns of results present in the literature, this 

research facilitates the creation of more informed hypotheses. Additionally, by compiling 

a comprehensive collection of all studies immediately relevant to this area, I have created 

a resource that will allow other researchers to identify which questions have been 

thoroughly explored, and which questions require further investigation. By establishing a 

solid foundation, this research facilitates the advancement of future lines of research in 

the field. 

Finally, the application of meta-analytic techniques in this area helps move the 

science of psychology in the right direction. Although the issue of replicability has been a 

concern of psychologists for generations, increased concerns over the lack of replicability 

in recent years, particularly in fields such as social psychology, present an existential 

crisis for the entire discipline (Braver et al., 2014; Earp & Trafimow, 2015; Rodgers & 

Shrout, 2018; Wagner, 2022). Meta-analysis offers a potential solution by synthesising 

results from multiple studies and multiple labs and testing the generalisability and limits 

of the existing observations. As such, this research is particularly timely, and helps to 

shore up our understanding of this area. By conducting this meta-analysis, I am not only 

contributing to our understanding of the relationship between language use and 

behaviours of East Asian/English bilingual language users, but also providing an example 

of the importance of meta-analytic techniques in advancing the field of psychology. 
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5.7 Limitations and Future Directions 

Admittedly, this research is not without limitations. First, the results of these 

analyses are shaped by a particular methodology, and that methodology has its 

limitations. As with all research, the quality of the analysis depends on the quality of the 

information used in those analyses. Although steps were taken to follow best practices, 

there is always the possibility that something was missed or omitted. Additionally, the 

strictness of my search criteria meant that many otherwise relevant studies had to be 

omitted. For example, I previously mentioned an excellent study by Boroditsky and 

colleagues (2011), which demonstrated differences in how English-Mandarin bilinguals 

conceptualize time and space. Although this article was picked up in the initial search for 

files, it was screened out of the final analysis due to a lack of random assignment. Thus, 

the results of this meta-analysis should be understood within the context of the specific 

kinds of studies that were included - laboratory studies wherein English/East Asian 

bilinguals were randomly assigned to complete a task in English or their East Asian 

Language. Future research could examine these same effects, but as they occur in more 

naturalistic settings, although with such analysis one would not be able to make the 

inferences about the causal effect of language that I am able to do here. 

Second, several groupings in this analysis are based on pragmatics more than 

theory. Specifically, I intended to analyze the moderators of language and country with 

each unique language and country as independent levels of each moderator. 

Unfortunately, due to some issues with sample size this was not feasible, and larger 

groupings were constructed out of necessity. Those groupings affected how the analyses 

were conducted, and the eventual results, all leading to some rather broad implications 
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and unanswered questions about the role of language and country on the effect observed. 

Thus, some of the results of this meta-analysis should be understood as being influenced 

by statistical necessity as well as theory. Future research could address this through more 

deliberate and intentional sampling across language groups and countries if more studies 

with this information become available.  

Another decision made for the sake of pragmatics involved the conceptualization 

of the design moderator. The practical reason for differentiating between within-subjects 

designs and between-subjects designs was to determine if effects from the different 

designs were sufficiently comparable for combined analysis. There are other elements of 

design, however, that could have been examined. For example, it could have been 

worthwhile to measure the level of anonymity in the studies. Recall that Briley and 

colleagues (2005) observed language differences in purchasing decisions when 

participants completed a task anonymously; however, when participants were led to 

believe that their responses were going to be reviewed by peers, the language effect 

disappeared. It is possible that when there are interlocutors involved in the design of the 

study, and/or participant responses are not anonymous, an element of impression 

management is introduced that is not present in more secluded situations. It could have 

been worthwhile, then, to distinguish between studies where the language manipulation 

was done privately or in the presence of others.  

Beyond level of anonymity, other design elements such as the amount of language 

switching required, the medium of instruction (auditory or visual) or the medium of 

response (speech or writing), could all be worth examining for how they affect the 

relationship between of language and task performance. Although all of this design 
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information might certainly have been relevant to this analysis, it would have been 

incredibly difficult to code. For example, properly coding anonymity would require a 

great deal of knowledge about the amount of contact participants had with research 

assistants, information that was not readily available in many of the studies included in 

this analysis. Thus, although there are elements of design that may moderate the effect of 

language on task performance, the examination of these elements may be better 

investigated through experimental studies.   

The third limitation of my study has to do with a failure to distinguish between 

studies that demonstrate linguistic consistency and linguistic inconsistency. Through my 

analysis, I did not identify a moderator that reliably distinguishes between positive and 

negative effects.  Although the overall effect in my analysis was positive, there were 

many effects that were negative. In other words, although overall using an East Asian 

language tends to result in a person responding in a way that is more consistent with East 

Asian culture, there are many cases where the opposite occurs, and speaking an East 

Asian language results in a person responding in a way that is less consistent with East 

Asian Culture. Although there could be many reasons behind these negative effects, the 

pattern is consistent with the concept of ethnic affirmation - that when one speaks a 

language that is not associated with their native culture, they are reminded of their culture 

and work harder to represent that culture. These negative effects are by no means rare - in 

fact, of 269 effects in my analysis, 84 were negative. So although the overall effect is 

positive, it would be misleading to suggest that negative effects do not occur, or occur 

less often.  
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It could be that there is a moderator that I did not identify which could help me 

distinguish between the overall positive and overall negative effects. I had considered 

examining bicultural identity integration as a moderator. Bicultural identity integration is 

the extent to which an individual’s two identities are considered together or separately 

(Benet‐Martínez & Haritatos, 2005). Indeed, there is evidence suggesting that individuals 

with lower bicultural identity integration would be more likely to demonstrate linguistic 

consistency than people with high bicultural identity integration due to the clearer 

distinction between the cultural groups (e.g., Benet et al., 2002). Unfortunately, there 

were not a sufficient number of studies that measured bicultural identity integration for 

inclusion as a moderator. However, future research may be able to better address the 

difference between the positive and negative effects by considering bicultural identity 

integration.  

Another moderator worth considering could be language entropy (Gullifer & 

Titone, 2020), which is understood as a combination of age of language acquisition, 

amount of language exposure as well as the contexts in which language exposure 

typically takes place. People with low language entropy (also known as 

compartmentalized bilinguals) have a short list of scenarios when L1 is appropriate, and 

an equally short list of scenarios when L2 is clearly appropriate. People with high 

language entropy (also known as integrated bilinguals) have much more diverse and 

nuanced experiences with their two languages. After demonstrating this in a sample from 

Montreal, the authors suggested that language entropy may serve to distinguish between 

cases when languages are seen as distinct and competing (for compartmentalized 

bilinguals), and cases when languages are treated as complimentary (for integrated 
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bilinguals). Given my speculation about how my exploration of language acquisition 

lacks appropriate use of context (see section 5.3.2 Language Acquisition Style), future 

research in this area using the idea of language entropy could provide valuable insights. 

Although language entropy would allow for an understanding of how, where, and 

with whom bilinguals use their languages, it would also be valuable to know how, where, 

and with whom bilinguals acquired their languages. Particularly for coordinate 

bilinguals, the way that they learned their second language could affect the way that 

culture meaning systems are connected to, and activated by, that language. For example, 

coordinate bilingual A, who learned English at home and Chinese through weekly 

language lessons, might not develop the same level of cultural understanding and 

corresponding connection with language as coordinate bilingual B, who learned English 

at home, and Chinese through several years of immersion in Chinese society. As a 

consequence, one might expect a weaker effect of language on responses to culturally 

relevant tasks from coordinate bilingual A than coordinate bilingual B.  

Similarly, through our examination of language acquisition style, we sought to 

understand if there were differences between bilinguals who learned their two languages 

concurrently or sequentially, but it could also be worthwhile to look for differences 

between biculturals who learned their two cultures concurrently or sequentially. 

Specifically, one might expect that biculturals who acquired both of their cultures 

concurrently might develop less of a distinction between those cultures than someone 

who acquired their two cultures sequentially, resulting in a weaker effect of language 

among the former than the latter. Although information about how participants acquired 

their two languages and two cultures could be informative, to use that information as an 
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effective moderator in a meta-analysis one would need to limit their analysis to research 

wherein that contextual information is reported and used to make comparisons. Although 

that information was not readily available in most of the studies in this meta-analysis, 

future researchers who are willing to limit themselves to only studies where that 

information is available could uncover valuable insights into the relationship between 

language, culture, and task responses in bicultural bilinguals.      

It is also possible that by oversimplifying design, I missed an opportunity to 

examine how methodological elements may have influenced the direction of effects. As I 

mentioned above (Section 2.4.1: Task Type), Bond and Yang (1982) suggest that overt 

language manipulation and outcomes directly related to cultural identity are more likely 

to result in ethnic affirmation (linguistic inconsistency), whereas relatively subtle 

manipulations and outcomes less associated with one’s culture are more likely to elicit 

cultural accommodation (linguistic consistency). There is certainly some evidence of this 

assertion when considering our task type results, as there was a smaller overall effect for 

value tasks (outcomes directly related to cultural identity) than behaviour tasks (outcomes 

more indirectly related). The design implications of Bond and Yang’s assertion, however, 

have gone unexplored.  

If I had been able to distinguish between overt language manipulations and subtle 

language manipulations, I could have gained a better understanding of how language use 

affects the direction of the effect. Indeed, this assertion is consistent with the broader 

literature on priming and persuasion: subtle priming is more likely to produce an 

assimilation effect (when a persuasive message is followed by a congruent change in 

attitudes), however blatant priming increases awareness of persuasion, and is more likely 
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to activate a contrast effect (when a persuasive message is followed by a change in the 

opposite direction). Interestingly, this difference can be observed at multiple levels of 

awareness. For example, Vianello and colleagues (2009) exposed participants to both 

subtle and blatant persuasive messages, and found that participants tended to show an 

assimilation effect in their explicit attitudes when exposed to subtle advertisements, but a 

short-term contrast effect in their implicit attitudes when exposed to blatant 

advertisements. Although it may be difficult to develop a concise and reliable method for 

coding subtlety in language manipulation studies, or depth of participant awareness, it 

may prove worthwhile for future study in this area. 

It is also possible that I was unable to differentiate between positive and negative 

effects due to a false equivalency made for the sake of this meta-analysis: I had 

considered the effect of language on task performance a single continuum, with positive 

scores indicating linguistic consistency, a zero meaning no effect, and negative scores 

indicating linguistic inconsistency. It could be the case that effects that demonstrate 

linguistic consistency and effects that demonstrate linguistic inconsistency actually differ 

in other qualitatively important ways that were not detectable through my analysis. 

Future research could benefit by deliberately separating, and independently analyzing the 

broader contexts behind tasks that result in linguistic consistency and linguistic 

inconsistency.  

Finally, the results of my analyses should be considered in light of publication 

bias. Given the prevalence of publication bias in the literature (Rodgers & Pustejovsky, 

2021), the presence of publication bias here is not surprising. Moreover, despite my 

efforts to obtain unpublished research (see section 3.1 Study Selection), I had far more 
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effects from published research (k = 210) than unpublished research (k = 59).  The effects 

from published studies were significantly larger than the effects from unpublished 

studies, and a plot of the effect size and standard error showed a disproportionate number 

of studies with large effects and small samples.  

This difference in effects could be due to the fact that my unpublished research 

effects came from theses and dissertations. In the current academic climate, where 

publication is key to upward mobility, theses and dissertations with significant 

differences and large effects will typically be repackaged into one or more articles and 

submitted for publication. It is possible, therefore, that the theses and dissertations in my 

analysis have only remained as such because they had lower levels of significance or 

smaller effects. Thus, it makes sense that the theses and dissertations would have smaller 

effects, as otherwise they would have been published as articles.    

One might be less likely to expect that there would be publication bias in this 

area, however, as most findings would be interesting and publishable. On the one hand, if 

a researcher randomly assigned participants to complete a task in English or an East 

Asian language and they found a significant difference between language conditions, then 

that would be interesting: it would suggest that language affected performance of the 

task, and they could likely publish that finding. Furthermore, the results would be 

interpretable and publishable regardless of the direction of the language effect. If 

participants behaved in ways that were more similar to Chinese monolinguals when 

speaking Chinese, that would demonstrate linguistic consistency, and could be interpreted 

as evidence of cultural accommodation (Bond & Yang, 1982). If the participants behaved 

in ways that were more similar to English monolinguals when speaking Chinese, 
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however, that would demonstrate linguistic inconsistency, and could be interpreted as 

evidence for ethnic affirmation (Chen & Bond, 2007). On the other hand, if a researcher 

did not find a significant difference between language conditions on the task, that would 

also be interesting, as it would suggest that the task was robust to the effects of language, 

and that information might also be worth publishing. The issue, however, is that most 

research courses teach the widely accepted convention that the findings of a research 

project must be interpreted in light of the researchers’ initial hypotheses. If researchers 

hypothesized that a task was robust to language and would show no difference between 

conditions but found a meaningful difference, then they would interpret the observed 

difference as their hypotheses not being supported and their research not worth 

publishing. Certainly many researchers operate outside of this convention, and through p-

hacking or other shady research practices may find a way to publish their results anyway, 

however for those who are willing to follow the conventions, the file drawer remains a 

threat to this area of research.  

My conclusions must therefore be interpreted with publication bias in mind: it is 

possible that the effect of language is over-estimated here, due to the suppression of 

smaller or less-significant effects. The field of psychology generally could benefit by   

assessing research based on theoretical and methodological merit, rather than effect size 

or level of significance. Recent trends toward pre-registration of research and the 

proliferation of open-access journals are certainly steps in the right direction.  This area 

of research specifically could benefit from a more widespread understanding of the 

dynamic constructivist approach. Asking participants to complete a task in one of their 

multiple languages may activate specific sets of cultural knowledge associated with those 
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languages. This may lead to effects demonstrating linguistic consistency or linguistic 

inconsistency, however both types of effects are interpretable within the dynamic 

constructivist approach. An awareness of these possibilities while generating hypotheses 

should lead to a more comprehensive range of effects being published. 

5.8 Conclusion 

According to the weak version of the linguistic relativity hypothesis, language can 

affect the way that we think about the world. Although there is evidence for this 

hypothesis across languages, this dissertation has explored this dynamic specifically 

among speakers of English and East Asian languages. Across numerous studies I found 

meaningful differences in the way that English/East Asian bilinguals think, act, view 

themselves and view the world depending on the language in which they were assigned to 

think, act, view themselves and view the world. The dynamic constructivist approach 

(Hong et al., 2000) elaborates on this idea by suggesting that language affects the way we 

think about the world by activating cultural knowledge systems associated with that 

language. This dissertation provides support for this idea by demonstrating that when 

English/East Asian bilinguals are asked to complete culturally relevant tasks in English 

and their East Asian language, not only are the differences meaningful, but they follow 

patterns that parallel the prototypical cultural knowledge systems of the respective 

language. This dissertation should be considered as legitimate evidence for both 

concepts, and I humbly suggest that any discussion of those concepts should take the 

preceding work into consideration.   
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Yang & 
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5 5.1 Bond 1983 A CH UN AS HK BS VL 30 1.16 

6 6.1 Bond 1984 A CH CR AS HK BS VL 142 0.72 

6 6.1 Bond 1984 A CH CR AS HK BS VL 142 0.72 

6 6.1 Bond 1984 A CH CR AS HK BS VL 142 0.61 



 

121 

 

7 7.1 Kubota 1991 D JA CR 
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7 7.1 Kubota 1991 D JA CR 

N

A OL WS BH 13 0.21 

7 7.1 Kubota 1991 D JA CR 

N

A OL WS BH 13 0.13 

7 7.1 Kubota 1991 D JA CR 

N

A OL WS BH 13 -0.72 

7 7.1 Kubota 1991 D JA CR 

N

A OL WS BH 13 -0.17 

7 7.2 Kubota 1991 D JA CR 

N

A OL WS BH 16 0.29 

7 7.2 Kubota 1991 D JA CR 

N

A OL WS BH 16 0.25 

7 7.2 Kubota 1991 D JA CR 

N

A OL WS BH 16 -0.60 

7 7.2 Kubota 1991 D JA CR 

N

A OL WS BH 16 -0.15 

7 7.2 Kubota 1991 D JA CR 

N
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Ralston 

et al. 1995 A CH UN AS HK BS VL 104 0.46 
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Ralston 

et al. 1995 A CH UN AS HK BS VL 104 0.57 
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Ralston 

et al. 1995 A CH UN AS HK BS VL 104 0.12 
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Ralston 

et al. 1995 A CH UN AS HK BS VL 104 0.57 
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Ralston 

et al. 1995 A CH UN AS HK BS VL 104 0.08 

8 8.1 

Ralston 

et al. 1995 A CH UN AS HK BS VL 104 0.03 
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Ralston 

et al. 1995 A CH UN AS HK BS VL 104 0.25 
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Ralston 

et al. 1995 A CH UN AS HK BS VL 104 -0.14 
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Ralston 

et al. 1995 A CH UN AS HK BS VL 104 -0.41 

8 8.1 

Ralston 

et al. 1995 A CH UN AS HK BS VL 104 -0.04 

9 9.1 

Romne

y et al. 1997 A JA UN AS OL WS VL 17 *2.45 

9 9.1 

Romne

y et al. 1997 A JA UN AS OL WS VL 17 1.54 
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10.
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Chang 

et al. 1999 A CH UN AS HK WS SC 51 -0.06 

1
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11.
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Sakamo

to 2001 D JA CR 

N

A OL BS CO 89 0.49 

1

1 

11.

1 

Sakamo

to 2001 D JA CR 

N

A OL BS CO 89 0.53 

1

1 

11.

1 

Sakamo

to 2001 D JA CR 

N

A OL BS CO 89 0.39 

1

1 

11.

1 

Sakamo

to 2001 D JA CR 

N

A OL BS CO 89 0.11 

1

1 

11.

1 

Sakamo

to 2001 D JA CR 

N

A OL BS CO 89 -0.53 

1

1 

11.

1 

Sakamo

to 2001 D JA CR 

N

A OL BS CO 89 -0.58 

1

1 

11.

1 

Sakamo

to 2001 D JA CR 

N

A OL BS SC 92 0.26 

1

1 

11.

1 

Sakamo

to 2001 D JA CR 

N

A OL BS SC 89 0.11 

1

1 

11.

1 

Sakamo

to 2001 D JA CR 

N

A OL BS SC 89 0.16 

1

1 

11.

1 

Sakamo

to 2001 D JA CR 

N

A OL BS SC 89 -0.22 

1

1 

11.

1 

Sakamo

to 2001 D JA CR 

N

A OL BS SC 89 -0.05 

1

1 

11.

1 

Sakamo

to 2001 D JA CR 

N

A OL BS SC 93 -0.47 

1

1 

11.

1 

Sakamo

to 2001 D JA CR 

N

A OL BS SC 93 -0.79 

1

2 

12.

1 

Ross et 

al. 2002 A CH UN 

N

A OL BS SC 52 1.86 

1

2 

12.

1 

Ross et 

al. 2002 A CH UN 

N

A OL BS SC 52 0.62 

1

2 

12.

1 

Ross et 

al. 2002 A CH UN 

N

A OL BS SC 52 0.79 

1

2 

12.

1 

Ross et 

al. 2002 A CH UN 

N

A OL BS SC 52 0.78 

1

2 

12.

1 

Ross et 

al. 2002 A CH UN 

N

A OL BS SC 52 0.39 

1

2 

12.

1 

Ross et 

al. 2002 A CH UN 

N

A OL BS SC 52 0.30 

1

2 

12.

1 

Ross et 

al. 2002 A CH UN 

N

A OL BS SC 52 0.47 

1

2 

12.

1 

Ross et 

al. 2002 A CH UN 

N

A OL BS SC 52 0.95 
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1

2 

12.

1 

Ross et 

al. 2002 A CH UN 

N

A OL BS SC 52 0.46 

1

2 

12.

1 

Ross et 

al. 2002 A CH UN 

N

A OL BS SC 52 0.72 

1

3 

13.

1 

Ishii et 

al. 2003 A SE UN AS OL BS CO 31 0.09 

1

3 

13.

1 

Ishii et 

al. 2003 A SE UN AS OL BS CO 31 0.00 

1

3 

13.

1 

Ishii et 

al. 2003 A SE UN AS OL BS CO 31 0.87 

1

3 

13.

1 

Ishii et 

al. 2003 A SE UN AS OL BS CO 31 0.48 

1

3 

13.

1 

Ishii et 

al. 2003 A SE UN AS OL BS CO 31 0.15 

1

3 

13.

1 

Ishii et 

al. 2003 A SE UN AS OL BS CO 31 0.35 

1

3 

13.

1 

Ishii et 

al. 2003 A SE UN AS OL BS CO 31 1.51 

1

3 

13.

1 

Ishii et 

al. 2003 A SE UN AS OL BS CO 31 0.49 

1

3 

13.

1 

Ishii et 

al. 2003 A SE UN AS OL BS CO 31 -0.31 

1

3 

13.

1 

Ishii et 

al. 2003 A SE UN AS OL BS CO 31 -0.38 

1

4 

14.

1 Ji et al. 2004 A CH MX 

N

A OL BS CO 45 1.07 

1

4 

14.

1 Ji et al. 2004 A CH MX 

N

A OL BS CO 45 1.20 

1

4 

14.

2 Ji et al. 2004 A CH MX 

N

A OL BS CO 86 0.26 

1

4 

14.

2 Ji et al. 2004 A CH MX 

N

A OL BS CO 86 0.37 

1

4 

14.

3 Ji et al. 2004 A CH MX AS OL BS CO 119 0.46 

1

4 

14.

3 Ji et al. 2004 A CH MX AS OL BS CO 119 0.46 

1

4 

14.

4 Ji et al. 2004 A CH MX AS HK WS CO 116 0.95 

1

4 

14.

4 Ji et al. 2004 A CH MX AS HK WS CO 116 0.95 

1

5 

15.

1 

Kemme

lmeier 

& 

Cheng 2004 A CH CP AS HK BS SC 126 -0.41 
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1

5 

15.

1 

Kemme

lmeier 

& 

Cheng 2004 A CH CP AS HK BS SC 126 -0.41 

1

6 

16.

1 

Briley 

et al. 2005 A CH UN AS HK BS VL 72 0.52 

1

6 

16.

1 

Briley 

et al. 2005 A CH UN AS HK BS VL 72 0.77 

1

6 

16.

2 

Briley 

et al. 2005 A CH UN AS HK BS CO 61 0.63 

1

6 

16.

2 

Briley 

et al. 2005 A CH UN AS HK BS VL 61 0.66 

1

6 

16.

2 

Briley 

et al. 2005 A CH UN AS HK BS VL 61 0.75 

1

6 

16.

2 

Briley 

et al. 2005 A CH UN AS HK BS VL 61 0.66 

1

6 

16.

3 

Briley 

et al. 2005 A CH UN AS HK BS VL 150 0.48 

1

6 

16.

3 

Briley 

et al. 2005 A CH UN AS HK BS VL 150 0.38 

1

6 

16.

3 

Briley 

et al. 2005 A CH UN AS HK BS VL 150 -0.66 

1

6 

16.

4 

Briley 

et al. 2005 A CH UN AS HK BS VL 65 -0.79 

1

6 

16.

5 

Briley 

et al. 2005 A CH UN AS HK BS CO 61 1.18 

1

7 

17.

1 

Kobaya

shi 2006 A JA CR 

N

A OL WS CO 16 0.54 

1

8 

18.

1 Lee 2006 A KO UN 

N

A OL BS SC 75 -0.18 

1

8 

18.

1 Lee 2006 A KO UN 

N

A OL BS SC 75 -1.34 

1

9 

19.

1 

Chen & 

Bond 2007 A CH UN AS HK BS SC 452 -0.52 

1

9 

19.

1 

Chen & 

Bond 2007 A CH UN AS HK BS SC 452 -0.53 

1

9 

19.

1 

Chen & 

Bond 2007 A CH UN AS HK BS SC 452 -0.26 

2

0 

20.

1 Dixon 2007 A CH CR AS OL BS SC 153 0.32 

2

0 

20.

1 Dixon 2007 A CH CR AS OL BS SC 153 -0.52 

2

1 

21.

1 Kim 2007 D KO CR 

N

A OL WS SC 30 0.55 
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2

2 

22.

1 

Kobaya

shi et 

al. 2007 A JA CP 

N

A OL WS CO 12 0.47 

2

3 

23.

1 

Bokhor

st-Heng 

& 

Santos 

Caleon 2009 A CH CP AS OL WS VL 204 0.46 

2

3 

23.

1 

Bokhor

st-Heng 

& 

Santos 

Caleon 2009 A CH CP AS OL WS VL 204 0.38 

2

3 

23.

1 

Bokhor

st-Heng 

& 

Santos 

Caleon 2009 A SE CP AS OL WS VL 204 0.13 

2

3 

23.

2 

Bokhor

st-Heng 

& 

Santos 

Caleon 2009 A SE CP AS OL WS VL 204 0.05 

2

4 

24.

1 

Chen & 

Bond 2010 A CH CP AS HK BS CO 213 0.16 

2

4 

24.

1 

Chen & 

Bond 2010 A CH CP AS HK BS CO 213 0.07 

2

4 

24.

1 

Chen & 

Bond 2010 A CH CP AS HK BS CO 213 0.22 

2

4 

24.

1 

Chen & 

Bond 2010 A CH CP AS HK BS CO 213 0.15 

2

4 

24.

1 

Chen & 

Bond 2010 A CH CP AS HK BS CO 213 0.04 

2

4 

24.

1 

Chen & 

Bond 2010 A CH CP AS HK BS CO 213 0.02 

2

4 

24.

1 

Chen & 

Bond 2010 A CH CP AS HK BS CO 213 0.09 

2

4 

24.

1 

Chen & 

Bond 2010 A CH CP AS HK BS CO 213 0.24 

2

4 

24.

1 

Chen & 

Bond 2010 A CH CP AS HK BS CO 213 0.56 

2

4 

24.

1 

Chen & 

Bond 2010 A CH CP AS HK BS CO 213 -0.43 

2

4 

24.

1 

Chen & 

Bond 2010 A CH CP AS HK BS CO 213 -0.28 
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2

4 

24.

1 

Chen & 

Bond 2010 A CH CP AS HK BS CO 213 -0.25 

2

4 

24.

1 

Chen & 

Bond 2010 A CH CP AS HK BS SC 213 0.05 

2

4 

24.

1 

Chen & 

Bond 2010 A CH CP AS HK BS SC 213 -0.34 

2

4 

24.

1 

Chen & 

Bond 2010 A CH CP AS HK BS SC 213 -0.07 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 0.00 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 0.00 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 0.00 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 0.00 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 0.00 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 0.00 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 0.00 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 0.12 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 1.10 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 0.06 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 0.01 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 0.21 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 0.41 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 0.54 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 0.51 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 -0.33 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 -0.01 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 -0.05 
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2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 -0.18 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 -0.22 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 -0.38 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 -0.23 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 -0.03 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 -0.16 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 -0.12 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 -0.06 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 -0.20 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 -0.22 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 -0.96 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 -0.46 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 

*-

1.22 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS CO 76 -0.70 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS SC 76 0.04 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS SC 76 0.00 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS SC 76 0.08 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS SC 76 0.12 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS SC 76 0.28 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS SC 76 -0.22 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS SC 76 -0.09 

2

4 

24.

2 

Chen & 

Bond 2010 A CH CP AS HK WS SC 76 -0.98 
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2

5 

25.

1 

Lee et 

al. 2010 A CH UN AS HK WS SC 47 0.21 

2

5 

25.

1 

Lee et 

al. 2010 A CH UN AS HK WS SC 47 0.30 

2

5 

25.

2 

Lee et 

al. 2010 A CH UN AS HK BS SC 37 0.70 

2

5 

25.

2 

Lee et 

al. 2010 A CH UN AS HK BS SC 39 0.46 

2

5 

25.

3 

Lee et 

al. 2010 A CH UN AS HK BS SC 89 0.18 

2

5 

25.

3 

Lee et 

al. 2010 A CH UN AS HK BS SC 85 1.01 

2

6 

26.

1 

Wang 

et al. 2010 A CH CP AS HK BS BH 125 0.70 

2

6 

26.

1 

Wang 

et al. 2010 A CH CP AS HK BS BH 125 0.84 

2

6 

26.

1 

Wang 

et al. 2010 A CH CP AS HK BS SC 125 1.36 

2

6 

26.

1 

Wang 

et al. 2010 A CH CP AS HK BS SC 125 0.77 

2

6 

26.

1 

Wang 

et al. 2010 A CH CP AS HK BS VL 125 0.57 

2

8 

28.

1 

Bouche

r & 

O'Dow

d 2011 A CH CR 

N

A OL BS SC 31 1.40 

2

8 

28.

1 

Bouche

r & 

O'Dow

d 2011 A CH CR 

N

A OL BS SC 31 1.37 

2

8 

28.

1 

Bouche

r & 

O'Dow

d 2011 A CH CR 

N

A OL BS SC 31 0.54 

2

8 

28.

1 

Bouche

r & 

O'Dow

d 2011 A CH CR 

N

A OL BS SC 31 1.46 

2

8 

28.

1 

Bouche

r & 

O'Dow

d 2011 A CH CR 

N

A OL BS SC 31 0.66 

2

8 

28.

1 

Bouche

r & 2011 A CH CR 

N

A OL BS SC 31 0.34 
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O'Dow

d 

2

8 

28.

1 

Bouche

r & 

O'Dow

d 2011 A CH CR 

N

A OL BS SC 31 0.72 

2

8 

28.

1 

Bouche

r & 

O'Dow

d 2011 A CH CR 

N

A OL BS SC 31 0.97 

2

8 

28.

1 

Bouche

r & 

O'Dow

d 2011 A CH CR 

N

A OL BS VL 31 1.18 

2

9 

29.

1 

Imbo & 

LeFevr

e 2011 A CH CR 

E

U OL BS CO 80 0.00 

2

9 

29.

1 

Imbo & 

LeFevr

e 2011 A CH CR 

E

U OL BS CO 80 0.47 

2

9 

29.

1 

Imbo & 

LeFevr

e 2011 A CH CR 

E

U OL BS CO 80 0.12 

2

9 

29.

1 

Imbo & 

LeFevr

e 2011 A CH CR 

E

U OL BS CO 80 1.01 

2

9 

29.

1 

Imbo & 

LeFevr

e 2011 A CH CR 

E

U OL BS CO 80 0.93 

2

9 

29.

1 

Imbo & 

LeFevr

e 2011 A CH CR 

E

U OL BS CO 80 0.33 

2

9 

29.

1 

Imbo & 

LeFevr

e 2011 A CH CR 

E

U OL BS CO 80 -0.88 

2

9 

29.

1 

Imbo & 

LeFevr

e 2011 A CH CR 

E

U OL BS CO 80 -0.35 

3

0 

30.

1 

Moriuc

hi 2012 D JA UN 

N

A OL BS VL 298 0.19 

3

0 

30.

1 

Moriuc

hi 2012 D JA UN 

N

A OL BS VL 298 0.27 

3

0 

30.

1 

Moriuc

hi 2012 D JA UN 

N

A OL BS VL 298 -0.06 
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3

0 

30.

1 

Moriuc

hi 2012 D JA UN 

N

A OL BS VL 298 -0.25 

3

1 

31.

1 Li et al. 2013 A CH CR 

N

A OL WS BH 15 1.20 

3

1 

31.

1 Li et al. 2013 A CH CR 

N

A OL WS BH 15 0.05 

3

1 

31.

1 Li et al. 2013 A CH CR 

N

A OL WS BH 15 0.36 

3

1 

31.

1 Li et al. 2013 A CH CR 

N

A OL WS BH 15 *3.65 

3

2 

32.

1 

Chen et 

al. 2014 A CH UN AS HK BS SC 198 0.33 

3

2 

32.

1 

Chen et 

al. 2014 A CH UN AS HK BS SC 198 0.28 

3

2 

32.

2 

Chen et 

al. 2014 A CH UN AS HK WS BH 76 1.05 

3

2 

32.

2 

Chen et 

al. 2014 A CH UN AS HK WS BH 76 1.83 

3

2 

32.

2 

Chen et 

al. 2014 A CH UN AS HK WS SC 76 0.61 

3

2 

32.

2 

Chen et 

al. 2014 A CH UN AS HK WS SC 76 *2.44 

3

3 

33.

1 

Chen et 

al. 2014 A CH UN AS HK WS SC 129 0.35 

3

3 

33.

1 

Chen et 

al. 2014 A CH UN AS HK WS SC 129 0.16 

3

3 

33.

2 

Chen et 

al. 2014 A CH UN AS OL BS SC 229 0.44 

3

3 

33.

2 

Chen et 

al. 2014 A CH UN AS OL BS SC 229 0.38 

3

3 

33.

3 

Chen et 

al. 2014 A CH UN AS HK BS BH 106 0.52 

3

4 

34.

1 Lee 2014 D KO CR 

N

A OL BS SC 89 0..94 

3

4 

34.

1 Lee 2014 D KO CR 

N

A OL BS SC 89 1.12 

3

4 

34.

1 Lee 2014 D KO CR 

N

A OL BS SC 89 -0.51 

3

4 

34.

1 Lee 2014 D KO CR 

N

A OL BS VL 89 -0.25 

3

5 

35.

1 Wang 2014 D CH UN 

E

U OL BS SC 82 0.54 

3

5 

35.

1 Wang 2014 D CH UN 

E

U OL BS VL 82 -0.56 
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3

5 

35.

2 Wang 2014 D CH UN AS OL BS SC 82 0.38 

3

5 

35.

2 Wang 2014 D CH UN AS OL BS VL 82 0.13 

3

6 

36.

1 

Pattarat

anakun 2015 A SE CP AS OL BS VL 84 0.69 

3

6 

36.

1 

Pattarat

anakun 2015 A SE CP AS OL BS VL 84 0.54 

3

6 

36.

2 

Pattarat

anakun 2015 A SE CP AS OL WS VL 62 1.26 

3

6 

36.

2 

Pattarat

anakun 2015 A SE CP AS OL WS VL 62 0.63 

3

7 

37.

1 

Chiou 

& 

Mercad

o 2016 A CH UN 

N

A OL BS VL 98 0.40 

3

7 

37.

1 

Chiou 

& 

Mercad

o 2016 A CH UN 

N

A OL BS VL 98 0.49 

3

8 

38.

1 Li 2017 A CH CP AS HK BS BH 64 0.44 

3

8 

38.

1 Li 2017 A CH CP AS HK BS BH 64 0.09 

3

8 

38.

1 Li 2017 A CH CP AS HK BS BH 64 0.14 

3

8 

38.

1 Li 2017 A CH CP AS HK BS BH 64 0.11 

3

9 

39.

1 Lee 2018 D CH MX AS OL WS BH 37 0.36 

3

9 

39.

1 Lee 2018 D CH MX AS OL WS BH 37 0.22 

3

9 

39.

1 Lee 2018 D CH MX AS OL WS BH 37 0.08 

3

9 

39.

1 Lee 2018 D CH MX AS OL WS BH 37 1.02 

3

9 

39.

1 Lee 2018 D CH MX AS OL WS BH 37 -0.84 

3

9 

39.

1 Lee 2018 D CH MX AS OL WS BH 37 -0.05 

3

9 

39.

1 Lee 2018 D CH MX AS OL WS BH 37 -0.25 

4

0 

40.

1 

Smith 

et al. 2018 A CH UN 

E

U OL WS CO 44 0.26 
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4

0 

40.

1 

Smith 

et al. 2018 A CH UN 

E

U OL WS CO 44 0.04 

4

0 

40.

1 

Smith 

et al. 2018 A CH UN 

E

U OL WS CO 46 0.20 

4

0 

40.

1 

Smith 

et al. 2018 A CH UN 

E

U OL WS CO 44 -0.19 

4

0 

40.

1 

Smith 

et al. 2018 A CH UN 

E

U OL WS CO 47 -0.13 

4

0 

40.

1 

Smith 

et al. 2018 A CH UN 

E

U OL WS CO 46 0.16 

4

1 

41.

1 Zhang 2018 D CH CR AS OL BS BH 347 0.02 

4

1 

41.

1 Zhang 2018 D CH CR AS OL BS BH 347 0.03 

4

1 

41.

1 Zhang 2018 D CH CR AS OL BS BH 347 0.14 

4

1 

41.

1 Zhang 2018 D CH CR AS OL BS BH 347 0.15 

4

1 

41.

1 Zhang 2018 D CH CR AS OL BS BH 347 -0.17 

4

1 

41.

1 Zhang 2018 D CH CR AS OL BS BH 347 -0.17 

4

1 

41.

1 Zhang 2018 D CH CR AS OL BS VL 420 -0.05 

4

1 

41.

1 Zhang 2018 D CH CR AS OL BS VL 420 -0.21 

4

1 

41.

1 Zhang 2018 D CH CR AS OL BS VL 420 -0.08 

4

1 

41.

1 Zhang 2018 D CH CR AS OL BS VL 420 -0.16 

4

1 

41.

1 Zhang 2018 D CH CR AS OL BS VL 420 0.00 

4

1 

41.

1 Zhang 2018 D CH CR AS OL BS VL 420 -0.12 

4

1 

41.

1 Zhang 2018 D CH CR AS OL BS VL 420 -0.18 

4

1 

41.

2 Zhang 2018 D CH CR AS OL BS VL 188 0.34 

4

1 

41.

2 Zhang 2018 D CH CR AS OL BS VL 188 0.03 

4

1 

41.

2 Zhang 2018 D CH CR AS OL BS VL 188 0.07 

4

2 

42.

1 

Watkin

s & 

Gerong 2019 A SE CR AS OL BS SC 166 0.42 
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4

2 

42.

1 

Watkin

s & 

Gerong 2019 A SE CR AS OL BS SC 166 -0.33 

4

2 

42.

1 

Watkin

s & 

Gerong 2019 A SE CR AS OL BS SC 166 -0.69 

4

3 

43.

1 

Cheng 

et al. 2020 A CH UN AS OL WS BH 30 0.68 

4

3 

43.

1 

Cheng 

et al. 2020 A CH UN AS OL WS BH 30 0.31 

4

4 

44.

1 

Liu et 

al. 2021 A CH CR AS OL WS BH 59 0.26 

4

4 

44.

1 

Liu et 

al. 2021 A CH CR AS OL WS BH 59 -0.35 

4

4 

44.

1 

Liu et 

al. 2021 A CH CR AS OL WS BH 59 -0.40 

4

4 

44.

1 

Liu et 

al. 2021 A CH CR AS OL WS BH 59 -0.10 

4

5 

45.

1 

Zhou et 

al. 2021 A CH CR 

E

U OL BS SC 178 0.10 

4

5 

45.

1 

Zhou et 

al. 2021 A CH CR 

E

U OL BS SC 178 0.09 

             

             

Note. Columns indicate the following1: 1 = Author ID, 2 = Sample ID, 3 = authors, 4 = 

year, 5 = publication status, 6 = Language, 7 = Language acquisition style, 8 = Continent, 

9 = City, 10 = Design, 11 = Outcome, 12 = Total N, 13 = g. Pubstat consists of Articles 

(A) and Dissertations (D). Languages consist of Chinese (CH), Japanese (JA), Korean 

(KO) and South East Asian Language (SE). Language acquisition style consists of 

Compound (CP), Coordinate (CR), Unclear (UN) and Mixed (MX). Continent consists of 

Asia (AS), Europe (EU) and North America (NA). City consists of Hong Kong (HK) and 

all locations outside of Hong Kong (OL). Design consists of Between-subjects (BS) and 

within-subjects (WS). Outcomes consist of Behaviour (BH), Cognition (CO), Self-

concept (SC) and Values (VL).  For the sake of comparability, an adjustment of .50 (as 
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an estimate of correlation) multiplied the d’s of the between-subjects effects by 2*sqrt(1-

r) was applied to all between—subjects effects in this table. 
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Appendix B: Coding Guide 

Coding Guide 

Coding guide 

Here is a guide to the process of coding.  

● I (Jordan) will go through each file first and do my own coding. In the process I 

will highlight the relevant information.  

● I will then copy the PDF into the shared Google folder.  

● Open the Excel file “Coding Book, Mallory” and the relevant PDF 

● Look through the PDF for the relevant information. Most of it should be 

highlighted, but you may need to scan around a bit yourself. 

● Include the following information on the spreadsheet 

o Authors, in order presented 

▪ Last name, first initial 

● E.g., Adams, J. 

o Year of publication  

▪ If there are multiple years/inconsistency include all years 

o Title  

o Publication/institution 

▪ Where was it published? If it is a thesis, what was the granting 

institution? 

o Format 

▪ ARTICLE (if it was published in a peer-reviewed journal) 

▪ THESIS (if it was a thesis or dissertation). 
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o Non-English language 

▪ If this study is included, it SHOULD involve speakers of English 

AND an East Asian language/EAL (Chinese, Korean etc.). English 

is assumed, but what is the East Asian language? 

o Participant L1 

▪ What was the first language of the participants?  

▪ If this is not clear, just put a ? 

o Participants L2 

▪ What was the second language of the participants? 

▪ If this is not clear, just put a ? 

o Participants L… 

▪ Sometimes they will have more than two languages – include any 

pther languages in the order presented. 

▪ If this is not clear, just put a ? 

o Language acquisition style 

▪ COMPOUND if participants learned both languages at the same 

time 

▪ COORDINATE if participants learned one language after being 

able to fluently speak another language 

o Countries 

▪ Many of these studies take place in one country, and so just 

include the one country.  

▪ If there are multiple countries, include them.  
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● Put the Western/English country first followed by the 

Eastern country 

o Cities or states 

▪ This may not be readily available, but include it if you can. The 

main reason for this column is that MANY studies take place in 

Hong Kong, so this is where we would put that information. If 

there are multiple cities, put the Western/English city first. 

▪ If a city is not mentioned, but a state or province is, include that. 

o Gender F/M 

▪ How many females/how many males. 

● If it is within, then you will just have one set of numbers 

● If it is between, report on the English condition first and 

then the EAL condition if possible  

o Age range 

▪ If they just report the average age, you can include that. 

▪ If there are separate age ranges reported for the English/EAL 

samples, report English and then EAL 

▪ If they provide both, include both  

o Design 

▪ WITHIN if the same participants did the task in English AND an 

EAL. 

▪ BETWEEN if participants did the task in English OR an EAL 

o Outcome variable 
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▪ Outcomes categorized as values will require participants to make 

moral judgements and/or provide their opinion. This can be in 

response to a series of statements, or a situation. Outcomes 

demonstrating individualism and collectivism, or tradition and 

modernity would fall into this category. 

▪ Responses categorized as self-concept will measure participants’ 

sense of identity. This may be identity in a broad sense, such as 

affiliation to a group or nationality, or identity in a narrow sense 

such as personality traits. This will include outcomes 

demonstrating affiliation and belonging to a larger cultural group, 

as well as outcomes demonstrating self-reported traits and non-

cultural identity. Outcomes demonstrating ethnic identity, national 

affiliation and acculturation would all fall into this category, along 

with measures of Big Five, or Five-Factor personality or trait 

intelligence.  

▪ Outcomes categorized as cognition will demonstrate performance 

on mental tasks that require evaluation of a stimuli, or completion 

of a cognitive task. Outcomes demonstrating intelligence, mental 

ability, attention and social cognition will all be categorized as 

cognition. This category will also include examples of social 

cognition, including any assessment or evaluation of another 

person.  
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▪ Outcomes categorized as behaviour will require some kind of 

physical action in response to a stimulus. Examples from the 

preliminary search include gesturing (So, 2010), standing position 

relative to a superior (Sechrest, 1968), and length of a spoken 

conversation (Bond & Lai, 1986). 

o Explanation of Effect 

▪ In a sentence or two, explain what the tasks involved. If they are 

established scales (E.g., the NEO-PI-R) make sure to include the 

labels. 

o English N/EAL N 

▪ How many in each condition? We will need to know this for the 

stats anyway, so we might as well write that down. 

o Stats used 

▪ What statistics are available for the calculation of the effect size? 

● If there are multiple options, use the most basic stats 

o E.g., if there are means and standard deviations, use 

those instead of an ANOVA. 

o d, 95% C.I upper, 95% C.I lower, v 

▪ Follow this link: Practical Meta-Analysis Effect Size Calculator 

David B. Wilson, Ph.D., George Mason University 

▪ Choose the appropriate calculator and include the information  

https://www.campbellcollaboration.org/escalc/html/EffectSizeCalculator-SMD1.php
https://www.campbellcollaboration.org/escalc/html/EffectSizeCalculator-SMD1.php
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▪ The participants speaking English are to be the TREATMENT 

group, The participants speaking an EAL are to be in the 

CONTROL group. 

▪ Add in the numbers 

o Cultural accommodation or Ethnic Affirmation 

▪ Do they behave more Western when speaking English – 

ACCOMMODATION 

▪ Do they behave more Eastern when speaking English - 

AFFIRMATION 

▪ Unclear put ? 

o Explanation - why do you think it is accommodation or affirmation? 
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Appendix C: Analyses Conducted with Results Presented by Design 

Results 

Overall Effect Size 

To determine the overall estimated effect size in the full sample, I used the two-

level null model, which I determined was the best fit for these data in the previous 

analysis. The intercept of this two-level null model revealed a mean estimated effect size 

of g = .27, (95% CI: .16, .38), which was significantly different from zero (p < .001). 

This small but significant positive effect suggests that participants, in general, do provide 

responses that are more consistent with established East Asian cultural practices when 

responding in their East Asian language than when responding in English. 

I also examined the test of heterogeneity to determine if there was significant 

variation in effects between samples. This test was also significant, Q(268) = 1751.03, p 

< .001 indicating significant heterogeneity between samples, which suggests that the 

overall effect is not a good representation of the sample, and systematic analyses of 

moderators are appropriate to account for this heterogeneity.     

Moderator Analysis 

Each test of the moderators was conducted using the rma.mv command followed 

with the robust procedure from the metafor package (Viechtbauer, 2010) in R statistical 

software (R Core Team, 2019) version 4.4.0. Because the typical standard error fails to 

account for the possibility of dependence between samples in multilevel analyses, revised 

(robust) standard errors were necessary for a more accurate test of moderators in 

multilevel models (Rogers & Pustejovsky, 2020).  

Effect of Design 
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The first moderator tested was Design to ensure that the adjustment I applied to 

effect sizes from within- and between-subject design resulted in comparable groups. If 

the groups were found to differ, moderator analyses would be conducted separately for 

the two types of designs. When design was entered as moderator, the test of moderators 

was not significant, F(1, 60) = .89, p = .348. The 95% confidence intervals for the 

estimated mean effects did not contain zero for within-subjects designs (k = 106, g = .34, 

95% CI = .16, .52) or between-subjects designs (k = 163, g = .24, 95% CI = .10, .37).  

The finding that this moderator was not significant suggests that effects from 

within-subjects designs are not significantly larger than the effects from between-subjects 

designs. This, along with the application of the adjustment recommended by Borenstein 

and colleagues (2009), gave me confidence to proceed with my analyses using both 

within-subjects and between-subjects effects. Nonetheless, to address any remaining 

concerns about compatibility I conducted separate analyses for within-subjects effects 

and between-subjects effects and report them below. When only between-subjects effects 

were included in the model, the test of heterogeneity was significant Q(162) = 823.00, p 

< .001.  The test of heterogeneity was also significant when only within-subjects effects 

were included in the model Q(105) = 770.45, p < .001, meaning that there was sufficient 

diversity between the effects from both designs that moderator analyses were necessary. 

Therefore, the moderator analyses for East Asian language, Task Type, Language 

Acquisition Style, Continent and City were conducted with the total sample, with only 

the between-subjects effects, and with only the within-subjects effects. 

East Asian Language  
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East Asian Language was a significant moderator (p = .03). The 95% confidence 

intervals did not contain zero for Chinese (k = 213, g = .32, 95% CI = .20, .43), but did 

contain zero for Other (k = 56, g = .13, 95% CI = -.04, .30). Thus, the effect appears to be 

significant only for speakers of Chinese, and not speakers of the other East Asian 

languages used. 

 When analyses were conducted using only between-subjects effects, East Asian 

Language was not a significant moderator (p = .12). East Asian language was also not a 

significant moderator when analyses were conducted using only within-subjects effects (p 

= .07)5 

Task Type  

Task Type was a significant moderator (p = .01). Mean estimates are included in 

Table 5.  The confidence intervals of the mean estimates did not contain zero for any of 

the task types, suggesting that each task demonstrates a meaningful difference between 

language conditions. Tukey multiple comparisons indicated that the estimates for 

behaviour were significantly larger than the estimates for values (p = .003), which 

suggests that the effect of language is stronger on behavioural tasks than on value-related 

tasks.  

 

5 When conducting analyses within subjects, and when outliers were included, East Asian 

Language was a significant moderator (p = .02). The 95% confidence intervals did not 

contain zero for Chinese (k = 90, g = .47, 95% CI = .24, .70), but they did contain zero 

for Other (k = 19, g = .26, 95%CI = -.01. .54). 
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Table 5 

Results for Task Type as a Moderator, with outliers excluded. 

Category Effects g(95% CI) 

Self-concept 

Values 

72 

57 

.20 (.02, .39) 

.26 (.05, .47) 

Cognition 99 .32 (.13, .51). 

Behaviour 41 .37 (.15, .59) 

Note. The table contains the number of effect sizes (Effects) and the mean weighted g for 

each moderator category with the 95% confidence interval (CI) in brackets. The mean 

weighted effect size is significantly different from zero with p < .05 when the 95% CI for 

g does not contain zero. 

 Task Type was also a significant moderator when analyses were conducted using 

only the between-subjects effects (p < .001). Mean Estimates are included in Table 6. The 

confidence intervals of the Mean Estimates did not contain zero for behaviour or 

cognition, but they did contain zero for self-concept and values, suggesting that the self-

concept and values tasks did not demonstrate a meaningful difference between language 

tasks. Tukey multiple comparisons indicated that estimates for behaviour were 

significantly larger than estimates for values (p < .001) suggesting that the effect of 

language is stronger in behavioural tasks than value-related tasks. Multiple comparisons 

also indicated that estimates for cognition were significantly larger than estimates for 

self-concept (p < .001), suggesting that the effect of language is stronger in cognitive 

tasks than self-concept related tasks.  
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Table 6 

Results for Task Type as a Moderator, in the Between-Subjects Design with outliers 

excluded. 

Category Effects g(95%CI) 

Self-concept 57 .19(-.003, .39) 

Values 49 .16(-.05, .38) 

Cognition 44 .40(.23, .56) 

Behaviour 13 .25(.06, .44) 

Note. The table contains the number of effect sizes (Effects) and the mean weighted g for 

each moderator category with the 95% confidence interval (CI) in brackets. The mean 

weighted effect size is significantly different from zero with p < .05 when the 95% CI for 

g does not contain zero. 

 Task type was not a significant moderator when analyses were conducted using 

only the within-subjects effects (p = .07).  

Non-significant Moderators 

Language acquisition style was not a significant moderator (p = .13), nor was 

Continent (p = .83), or City (p = .81). 

When analyses were conducted using only between-subjects effects, language 

acquisition style was not a significant moderator (p = .13), nor was Continent (p = .83), 

or City (p = .88).  

When analyses were conducted using only within-subjects effects, language 

acquisition style was not a significant moderator (p = .62), nor was Continent (p = .33), 

or City (p = .67) 
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Adjustment for Multiple Moderators  

Using a large number of separate analyses may increase the risk of type-one error. 

Therefore, for a more conservative perspective on the results, I applied the Holm-

Bonferroni adjustment method to each of my moderators. This was done only for the 

significant moderators in the analysis. The pre-adjustment and post-adjustment p-values 

are presented in Table 7. After the adjustment, both of the significant moderators (East 

Asian language and task type) remained statistically significant (p < .05). This correction 

was not applied to the analyses using only the between-subjects effects, or the analyses 

using only the within-subjects effects, as they had one or fewer significant moderators.  

Table 7 

Holm Test of Moderators for all effects 

Moderator P Rank Transformed 

EAL .03 1 .03 

OUT .01 2 .02 

Note: p-values (p) for each significant moderator (moderator) were ranked from largest to 

smallest (rank) and multiplied by their rank. 
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