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ABSTRACT	
 
Bilingual decision making combines applied linguistics and decision making with an emphasis 
on cognitive behavioral approaches to explore the decision making of native (L1) and non-native 
(L2) speakers in the same contexts. In a Trolley Problem experiment, Costa et al. (2014) found 
that when people used their L2 they are more likely to make utilitarian choices than when they 
used their L1. Urbig et al. (2015) found that L2 speakers are more likely to act as free-riders in a 
public goods game, and Oosterbeek et al. (2004) found that Asian speakers reject more unfair 
proposals than Western speakers in an ultimatum game.  
 
This three-article dissertation emerges from an interest to extend the study of language 
acquisition beyond the classroom and into everyday settings in which humans make important 
decisions that have real-world consequences. To explore the issues surrounding this question, 
over 2,200 L1 and L2 speakers were recruited and participated in a series of experimental tests 
designed to determine if there were detectable decision-making differences using well-tested 
designs. In addition to the goals of identifying such differences, this dissertation looked to build 
pathways from applied linguistics into the applied nature of decision making. For example, in 
legal, medical, and management environments, how might native L1 and L2 speakers behave 
differently? The answer may suggest important implications for how people and institutions 
function. The basic question is whether L2 speakers make decisions that vary from L1 speakers, 
and in this dissertation the question was explored through three domains: verbal probability, 
ethics, and cognition. A brief summary of each article follows:  
 
Article 1: The first article employed verbal probabilities (e.g. likely, probable) that are used to 
estimate the likelihood of any particular event occurring. The study investigated whether 
probabilities expressed in words changes due to the language used to express those probabilities. 
Verbal probability expressions were used from a meta-analysis (Theil, 2002). In both monthly 
and daily contexts, given the same verbal probabilities L2 speakers gave higher numerical 
estimations than L1 speakers. In total, 301 (L1=56; L2=245) subjects participated in two 
experiments.  
 
Article 2: To study possible ethical decision-making distinctions between L1 and L2 speakers, in 
the second article five studies from experimental economics and experimental philosophy were 
utilized. The studies to date have found that L2 speakers made more utilitarian decisions (Costa 
et al., 2014), engaged in less-prosocial and more free-rider behavior (Urbig et al., 2015), 
cooperated less given exposure to Anglo culture (Akkermans, Harzing, & van Witteloostuijn, 
2010), and rejected more unfair proposals (Oosterbeek, Sloof, & Van De Kuilen, 2004). The 
implications of these results to the bilingual decision making context indicate that L2 speakers 
are not necessarily more utilitarian, and give and offer more money, are similarly cooperative, 
and attribute responsibility to intentional and unintentional actions equally. In total, 1,346 
(L1=537; L2=726) subjects participated in the five experiments.  
 
Article 3: The third article examined the cognitive differences between L1 and L2 speakers using 
two experimental designs. In the first, L1 and L2 participants participated in a subitizing 
experiment in which subjects were presented with 1-12 objects in various arrays. All participants 
exhibited very similar response patterns. In the second experiment, the Cognitive Reflection Test 
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(Frederick, 2005) was used to elicit rapid and intuitive responses, but in order to answer correctly 
subjects are generally required to use slower, reflective thinking. Overall, L2 speakers provided 
more accurate responses than L1 speakers, a benefit for second language speakers. Male 
respondents answered more questions correctly than female respondents, but female respondents 
were more likely than male respondents to choose the most intuitive, yet incorrect answer. In 
total, 574 (L1=295; L2=279) subjects participated in three experiments.  
 
Implications: Taken together, this dissertation attempted to identify whether decision-making 
differences between L1 and L2 speakers appeared using thoroughly-tested experimental designs, 
and if distinctions appear, then have those distinctions form the basis for new research questions 
and experiments. The implications of bilingual decision making are found in environments in 
which both L1 and L2 speakers make consequential decisions, such as in medical decision 
making, legal decision making, and managerial decision making. Medical decision making is the 
study of decisions in medical contexts with an eye to improve the health and clinical care of 
individuals and to assist with health policy development (Medical Decision Making Journal, 
2015). Scholars of legal decision making study the psychological and emotional factors of legal 
decision making made by jurists and jurors (Legal Decision Making Research Lab, University of 
Nebraska-Lincoln, 2015). Managerial decision making is the study of negotiation, investment, 
and management (Bazerman & Moore, 2012). What each of these sub-areas of decision making 
have in common is that they have not specifically addressed whether and how the decisions 
made by L2 speakers and bilingual speakers may vary as a function of one’s first language. 
 
Keywords: bilingual, decision making, verbal probabilities, ethics, cognition 
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BILINGUAL	DECISION	MAKING:	INTRODUCTION	
 

It is true that the different elements of the hypothesis were in our minds before; but it is the idea 
of putting together what we had never before dreamed of putting together which flashes the new 

suggestion before our contemplation. 
 

Charles Sanders Peirce, Collected Papers, 5.181 
 

Forward 

  Bilingual Decision Making combines the fields of applied linguistics and its major 

subfield of second language acquisition (SLA) with cognitive science and judgment and decision 

making (JDM). Each of these fields is interdisciplinary in nature. Applied linguistics combines 

education, psychology, anthropology, and sociology. Cognitive science combines psychology, 

philosophy, neuroscience, and linguistics. Judgment and decision making combines behavioral 

economics, psychology, philosophy, law, medicine, public policy, and management. Each of 

these fields makes a unique contribution to this research. Applied linguistics contributes research 

on language acquisition. Cognitive science contributes research on brain processing. JDM 

contributes decision experiments in terms of prosocial behavior, cooperative behaviors, fair offer, 

and intuitive and rational decisions. One of the areas lacking in JDM research is whether 

decision making may vary for first-language (L1) speakers versus second language (L2) speakers. 

There are few JDM research studies that examine how L1 and L2 speakers behave under the 

same circumstances. The gap in the literature leaves open the possibility that L1 and L2 speakers 

make consequential decisions that have predictably variant outcomes.  

  If a first-language speaking doctor and a second-language speaking doctor estimate the 

likelihood of an event occurring differently, then this could have an impact on patients’ health 

outcomes. As negotiators from separate language backgrounds proceed to bargain where one 

group consistently offers more and the other group consistently offers less, then the outcome can 
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be unsatisfactory for both parties. If L2 speakers process one type of information more 

accurately than L1 speakers, then managers can reconfigure the distribution of work for more 

optimal outcomes.  

  Because of the complexity of contextualizing research among three interdisciplinary 

fields, the same methodology was used each research question. In other words, the experimental 

designs were simple. More precisely, every experimental design has been used hundreds or 

thousands of times previously so that every result can be contrasted against a wealth of literature 

and data. Taken together the studies in verbal probability, ethics, and cognition act as a “proof-

of-concept” for the feasibility of “Bilingual Decision Making” as a research program. 

Conducting one test with L1 and L2 speakers and finding a difference would tell me little about 

how language, cultural, and test factors leads to decision differences. My research focuses 

primarily on how language and cultural influence decision making. Though I strive to 

disentangle language and cultural explanations, I accept the confounds to explain variant 

decision behavior. If a dissertation is an act of knowledge creation, then my goal with this 

dissertation is to create some pathways among the fields of applied linguistics, cognitive science, 

and judgment and decision making, then discover a few principles of decision making applied to 

bilingual speakers that have real-world implications.   

 

1. 0 Background 

  The three chapters are my attempt to answer some preliminary questions about possible 

decision differences between people who speak English as a first-language and people who 

speak English as a second language. Though English is the starting point, for this research 

program to advance, decision behavior additional second languages must also be examined.  
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1.1 Summary introduction  

 Judgment and Decision Making (JDM) is the interdisciplinary study of human judgments 

and decision making that draws from the fields of economics, behavioral economics, 

psychology, philosophy, law, medicine, public policy, consumer behavior, and business. JDM 

focuses on issues ranging from experts’ decisions, forecasting, and prediction, as well as 

bargaining and negotiation. Researchers who study JDM evaluate human decisions in terms of 

heuristics and biases, coherence and correspondence, and improving diagnostic decisions in 

information-rich environments. Its breadth is impressive. Yet there are few if any studies for how 

and why decision making potentially varies between first (L1) and second (L2) language 

speakers. In short, by applying decision making theories and practices to SLA, key distinctions 

between L1 and L2 speakers’ behaviors can be understood.  

 Within applied linguistics and the closely related field of second language acquisition 

(SLA) there are approaches for studying how L2 speakers perform differently from L1 speakers. 

In eye-tracking studies, second language readers typically take longer to read the same 

information (Duyck et al., 2008; Rayner	&	Juhasz,	2006;	Frenck-Mestre,	2005;	Lehtonen,	2012). 

Unfamiliar phonology and scripts combined with semantic mapping makes L2 reading a 

challenge. Longer processing time for L2 speakers may indicate differential processing or 

decision making that deviates from L1 speakers’ decisions. Lexical decision studies examine 

how L1 and L2 speakers recognize words and non-words. L2 speakers are typically slower to 

react to words than are L1 speakers (Inhoff & Rayner, 1986; Schilling, Rayner, & Chumbley, 

1998; Lété, Zagar, and Pynte, 2007; Libben & Titone, 2009; Paribakht, 2004; Gollan et al., 2011; 

Frenck-Mestre, 2005; Lehtonen, 2012; Famoyegun et al., 2013; Whitford & Titone, 2012).  
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 Within SLA, the term “interlanguage” refers to the language that is used by L2 speakers 

that resembles both the language being learned (new vocabulary) and the first language (syntax) 

of the speaker who is learning a new language (Selinker, 1972; Brown, 1973; Dulay & Burt, 

1972-73; Krashen, 1981-82, 1985). It seems reasonable to assume, then, that L2 speakers will 

not only use a new language differently, but also process some of the same words and linguistic 

structures unlike L1 speakers, leading to behavioral consequences. For example, L2 English 

speakers learn the suffixes in the following order: 1) –ing (progressive: I am deciding), 2)–s 

(plural: decisions), 3) ‘s (possessive: the judge’s decision), 4) –ed (past tense marker: She 

decided yesterday) (Dulay & Burt, 1972-73). Once learned, L2 speakers then explore ways to 

use words and structure that sometimes match the target language.  

 In the process of acquiring a language, it would not be surprising to find that decisions 

that L2 speakers make vary as a function of language competence. This study aims to identify if 

the fields of JDM and SLA indeed overlap in the lives of multilinguals and language learners. 

Applied linguists and SLA researchers study the processes of acquisition, comprehension, and 

production of a new language. Decision making is the study of normative, descriptive, and 

prescriptive theories of judgments and decisions.  It is not enough to simply understand then 

describe the acquisition behavior of learners because many second language speakers are in 

professional work settings making real-world decisions. Applying decision making theories and 

practices to SLA, key distinctions between L1 and L2 speakers’ behaviors can be understood.  

 

1.2 Research Questions 

 The underlying research questions in this three-article study are: whether L2 speakers 

make decisions that vary from L1 speakers in the same contexts. If decision-making behavior for 
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L1 and L2 behavior varies, what are the explanations for the behavioral differences? If there are 

decision-making differences, what are some implications for those distinctions? However, before 

the questions can be formulated, it is important to provide a brief overview of why studying 

bilingual decision making in terms of verbal probability, ethics, and cognition. From the 

interdisciplinary nature of decision making, a number of methodological approaches could be 

utilized to examine possible decision making differences between first- and second-language 

speakers of English. Decision-making researchers utilize multi-attribute decision making 

methods, cost-benefit analysis, pros and cons analysis, maximin and maximax methods, 

conjunctive and disjunctive methods, lexicographic method, and the analytic hierarchy process 

(Fülöp, 2005). Decision making is also studied within the fields of psychology, cognitively, and 

normatively. Psychologists often study decision making of individuals in the context of the 

individual’s needs, preferences, and values when a decision is being made (Kahneman, & 

Tversky, 2000). Cognitive scientists examine the mental processes that underline decision 

making considering the social environment in which decisions are made (Kahneman, & Tversky, 

2000). Normative researchers consider decision making in terms of logic and how decisions 

diverse from normative decision-making theories (Kahneman, & Tversky, 2000). 

 Because this research attempts to provide some breadth on the nature of decision making 

for L1 and L2 speakers, each experiment chosen was based on previously used paradigms. 

Verbal probabilities are used because they relate to a fundamental concept, mapping words to 

frequency, and set of words taught in ESL classrooms: adverbs of frequency. Adverbs of 

frequency is English are words such as always, sometimes, and never. Students are taught that 

always equates to 100%, sometimes to 50%, and never to 0%. Because verbal probabilities 

overlap directly with adverbs of frequency and because verbal probabilities, it is used to assess 
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decision-making for L1 and L2 speakers. Additionally, verbal probabilities have used as an 

approach to study decision making for over 50 years to study individual differences (Goocher, 

1965; Bashaw & Anderson, 1968; Oda, 1970; Strahan & Gerbasi, 1973; Moore & Thomas, 1975; 

Budescu & Wallsten, 1985), and context effects (Cohen, Dearnley, & Hansel, 1958; Pepper & 

Prytulak, 1974; Pepper, 1981). Finally, by using verbal probabilities to examine possible 

decision-making differences, it may help capture interlanguage phenomenon of L2 speakers, 

though this is not a focus of the research. Under the umbrella of “ethical decision making” the 

five experimental designs used have been well-established as methods to study individual 

decision making differences by the context designed into the study. Finally, the Cognitive 

Reflection Test (CRT) was used as it captures individual differences in decision making that can 

be compared to a normative truth.  

 

Chapter  1 

 How do the decisions of first- and second-language speakers compare using verbal 

probability assessments as a measure? What discernable patterns are evident in the decisions of 

intermediate and advanced L2 English speakers versus L1 English speakers? 

 The first article employs verbal probabilities (e.g. likely, probable) that are used to 

estimate the likelihood of any particular event occurring. The study investigated whether 

probabilities expressed in words changes due to the language used to express those probabilities. 

Verbal probability expressions were used from a meta-analysis (Theil, 2002). 
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Chapter 2 

 How do the decisions of first- and second-language speakers compare using decision-

making experiments assessments as a measure? What discernable patterns are evident in the 

decisions of intermediate and advanced L2 English speakers versus L1 English speakers? 

 To study possible ethical decision-making distinctions between L1 and L2 speakers, in 

the second article five studies from experimental economics and experimental philosophy was 

utilized. Specifically, the Trolley Problem, Public Goods Game, Prisoner’s Dilemma Game, 

Ultimatum Game, and the Knobe scenario are utilized. The studies to date have found that L2 

speakers made more utilitarian decisions (Costa et al., 2014), engaged in less-prosocial and more 

free-rider behavior (Urbig et al., 2015), cooperated less given exposure to Anglo culture 

(Akkermans, Harzing, & van Witteloostuijn, 2010), and rejected more unfair proposals 

(Oosterbeek, Sloof, & Van De Kuilen, 2004).  

 

Chapter 3 

 The third article examined the cognitive differences between L1 and L2 speakers using 

two experimental designs. In the first, L1 and L2 participants participated in a subitizing 

experiment in which subjects were presented with 1-12 objects in various arrays. All participants 

exhibited very similar response patterns. In the second experiment, the Cognitive Reflection Test 

(Frederick, 2005) was used to elicit rapid and intuitive responses, but in order to answer correctly 

subjects are generally required to use slower, reflective thinking.  

 The research questions are: How do the decisions of first- and second-language speakers 

compare using estimation as a measure? What discernable patterns are evident in the decisions 

intermediate and advanced L2 English speakers versus L1 English speakers? 
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2.0 Verbal probability 

 In order to begin the process of examining how decision making can vary as a function of 

language competence, in this study, I take a look at “verbal probabilities” as a line of research 

that can act as an early test of bilingual decision making. 

  ‘Verbal probabilities’ is a predominant line of research within JDM that refers to those 

words and expressions for which there is an assumed number or numerical range. Despite verbal 

probability “vagueness,” VPEs “can be given an approximate location on the probability scale” 

(Teigen & Brun, 2003, p. 54). An expression such as “very unlikely” would be expected to index	

to	numerical	evaluations	on	the	lower	end	of	the	1-100	spectrum	while	an	expression	such	

as	“very	probable”	would	be	expected	to	index	to	numerical	evaluations	on	the	higher	end	

of	the	1-100	spectrum.	Hamm	(1991)	found	that	scores	depend	on	the	“object	whose	

probability	is	being	discussed”	(p.	214).	“Very	unlikely”	ranged	from	.046	-	.186	and	“very	

probable”	ranged	from	.733	-.880.	Patt	and	Schrag	(2003)	found	that	undergraduate	

subjects	were	more	likely	to	use	descriptors	implying	higher	likelihood	to	describe	a	

hurricane	than	to	describe	snow	flurries,	even	when	the	numerical	likelihood	of	occurrence	

for	both	events	were	the	same.	A	key	question	is	whether	L1	and	L2	speakers	provide	

ranges	for	verbal	probability	expressions	that	do	not	overlap	or	overlap	very	little.		 

 Context drives L2 speakers as it does L1 speakers, but context may influence L2 speakers 

in a way that is significantly different from L1 speakers. “Bilingual decision making” may help 

support or disclaim JDM studies based in a single language. Evidence can strengthen theories or 

point to the need to modify or change existing JDM theories and Bilingual Decision Making 

(BDM) offers a framework with which to study language and cognition.  
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 The answers to these questions have important behavioral outcomes. According to a New 

York Times article in 2012, 1 in 4 doctors at in the United States are trained in foreign medical 

schools (McAllester, 2012). Many of the doctors speak a first language other than English 

meaning that they could use verbal probability expressions in a distinct manner than their first 

language counterparts. Do these doctors use language laden with probabilities similarly if they 

have been trained in the United States? What about doctors from countries whose first language 

is English such as the United Kingdom, India, or Nigeria? Varying numerical valuations cause 

miscommunication when L1 speakers use VPEs but the miscommunication potentially becomes 

more complicated when L2 speakers use the same VPEs in the same linguistic environments. 

 Investigating bilingual decision making may lead to the discovery of other behavioral 

approaches to cognition. For example: 

• A doctor whose first language is English informs a nurse whose first language is not English 
that a sick patient likely has strep throat and should probably be given an antibiotic.  

• A student whose first language is not English reads a professor’s instructions whose first 
language is English that “there will likely be a final exam” as a low probability event. The 
professor who writes the instructions and whose first language assesses likely as a high 
probability event. Both student and professor will be frustrated.  

 

 If it can be found that there is a standard deviation difference in how verbal probabilities 

are valued in the same context, then these results could lead to a better understanding of how L1 

and L2 speakers in high-stakes situations communicate. Understanding that a second language 

speaker may give varying values for a word such as “rare” could help a first language speaker 

assess the information more accurately or, more practically, it may prompt the first language or 

second language speaker to ask, “ Can you give a number for the word rare?” This is not to 

suggest that professionals whose first language is not English are less qualified as practitioners or 
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accurate in their communication than L1 professionals. The question is rather whether decisions 

can be explained in language competence.  

 

Related studies 

 Language effects on verbal probabilities have been addressed previously, even if 

indirectly. Framing their study in terms of culture rather than language, Lau and Ranyard (2005) 

study risk preferences in Chinese and English speakers. They hypothesized that gamblers tend to 

be “overconfident in gambling and to think less probabilistically toward the outcomes” than non-

gamblers (p. 622) irrespective of culture. This suggests an underlying cognitive difference in 

humans irrespective of language. However, the authors also hypothesized that Chinese would 

demonstrate “lower levels of probabilistic thinking and would display more risky behavior in 

horse race gambling decisions involving uncertainty” than their English counterparts 

participating in the same mock horse race (2005, p. 622). The results confirmed the hypotheses. 

Lower levels of probabilistic thinking were found in gamblers than non-gamblers and in 

“Chinese compared to English participants” (p. 623). While Lau and Ranyard’s (2005) study 

indicate differences between two language groups, discussed as cultural groups, the study does 

not compare how two groups behave with the one language in a similar cultural context.  

 Budescu, Por, and Broomell, S. B. (2012) assessed numerical counterparts to the verbal 

descriptions very likely, likely, unlikely and very unlikely to examine what impact ideology has 

on individual differences in responses.  Subjects read eight sentences that “contained 

probabilistic terms pertaining to climate events” (p. 186). The sentences derive from reports by 

the Intergovernmental Panel on Climate Change (IPCC), a United Nations organization. The 

results show the mean estimates to be 41 for very unlikely, 44 for unlikely, 54 for likely, and 62 
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for very likely. Budescu et al. conclude (2012) “participants who identify strongly with the 

Democratic party assigned higher probabilities to all the words than the participants who identify 

strongly with the Republican party with the participants with weaker, or no, political affiliation” 

(p. 189). The study by Budescu, Por, and Broomell (2012) indicate that there can be different 

interpretations of verbal probabilities based on ideology. Building on this work, it would be 

useful to discover if underlying differences exist between first- and second-language speakers.  

 Chen (2013) studies if differences in savings rates are related to the way a person’s 

language encodes time. For example, in English one might say it will rain tomorrow whereas in 

German one might say es regnet Morgen (it rains tomorrow). Chen hypothesizes “that being 

required to speak in a distinct way about future events leads speakers to take fewer future-

oriented actions” (p. 1). If the future is removed from the speaker as in the case of English 

speakers and it is not removed as in the case of German speakers, then Chen predicts that 

German speakers would have higher savings rates than English speakers as measured by 

countries’ bank data. The finding supports the hypothesis. The more language encodes time in 

the present such as German, the higher the savings rate. English speakers save “only 46% as 

often” as German speakers.  The concern with these findings is that they encode social and 

historical variables. Germany’s banking system is more regulated by the state and Germans have 

a higher per capita income along with lower health care and education costs. One of language’s 

functions, however, is that it encodes cultural values, historical records, and societal norms that 

influences behavior and as such the studies cited above indicate a connection between first- and 

second-language and verbal probability expression assessment. There is a difference, but the 

degree and the direction of difference will have to be informed by the data. These studies that 

demonstrate correlations do not demonstrate causation.   
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3.0 Ethical Decision Making 

 This section focuses on the emerging research area of moral and ethical decision making 

with non-Western cultures, non-English speakers, and second language speakers. The review 

focuses on five tests: the Trolley Problem, Public Goods Game, Prisoner’s Dilemma Game, 

Ultimatum Game, and the Knobe scenario. Moral and ethical decision making studies that often 

study first-language speakers exclusively are reviewed. Previous studies likely included second-

language speakers, but given the absence of demographic data reporting on the number of 

second-language speakers, the assumption is that the possible affect of one’s first language and 

one’s second language competency level on decision making was not considered. In short, when 

data can be found, second-language studies will be reviewed along with related first-language 

studies, and when no second-language data can be found, first-language studies will be reviewed.  

 The basic question asked in the experiments is whether differences appear between first- 

and second-languages English speakers. The Trolley Problem examines whether deontological 

and utilitarian responses to moral dilemmas can be attributable to language and cultural 

differences. The Public Goods Game examines how embedded public good and private 

incentives instantiate in a multiplayer game. The Prisoner’s Dilemma Game is used to examine 

how individuals may not cooperate even when cooperation is the most rational strategy. The 

Ultimatum Game is used to examine how one’s self-interest and other more altruistic motivations 

play out when asked to divide a sum of money. The Knobe Effect is designed to examine how 

ordinary people think about good and bad, and ambiguous intentional actions. 

 The Public Goods Game, the Prisoner’s Dilemma Game, and the Ultimatum Game 

belong to the game theory tradition. Game theory is the study of multi-person decision problems. 



 24 

According to Ross (2014), game theory  “is the study of the ways in which interacting choices of 

economic agents produce outcomes with respect to the preferences (or utilities) of those agents, 

where the outcomes in question might have been intended by none of the agents” 

(plato.stanford.edu). In other words, game theory tests human instincts of pro-social and self-

serving, cooperation and competition, and altruistic and self-interest behavior. The reason why 

game theory, a subset of decision theory, is useful to study decisions lies in the test design that 

require participants to make a choice when any answer is plausible and morally defensible. 

Myerson (1991) defines game theory as “the study of mathematical models of conflict and 

cooperation between intelligent rational decision-makers” (pp. vii–xi). Game theory is studied in 

psychology, management, economics, political science, logic, computer science, and biology 

under various names and guises. The games also reveal strategies, especially in iterated games 

that work in the short- and long-term. John von Neumann (1928) developed game theory over 

the course of four decades starting with zero-sum games in which one player’s gain also 

represents another player’s loss. John Nash (1950) was the first scientist to investigate 

equilibrium to sets of strategies within games.  

 My contributions are academic, exploratory, and implicational. Academically, I will 

attempt to replicate four experiments with well-developed and frequently used paradigms. All 

the experiments were chosen, with the exception of the Knobe Effect, because they have 

produced voluminous research, but little of it has focused on possible distinctions made by L1 

and L2 speakers. The Knobe Effect was utilized because focus on the \morality of actions and 

the attributed intention or lack of intention in (im)moral actions. The four other experiments 

require that subjects adopt agency in the experiments, while in the Knobe experiment subjects 

judge the actions of another. Finding that L1 and L2 subjects behave either similarly or 
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divergently under the same conditions can help strengthen the experimental paradigms. These 

experiments also explore whether, ‘under the same conditions, do L2 speakers make different 

decisions than first language speakers?’ The initial answers vary. Upon the completion of the 

survey, many L1 speakers indicated that “of course speaking another language makes a 

difference,” while many L2 speakers indicated that, “speaking another language does not make a 

difference.” Their intuitions are tested in this proof-of-concept study to determine if there are 

prima facie differences in the way L1 and L2 speakers process and act on information. To date, it 

appears that multiple studies across multiple domains have been conducted simultaneously. My 

goal is to contribute toward a research program called “Bilingual Decision Making,” with the 

belief that decision making naturally has important societal implications.  

 There are implications of bilingual decision making in environments in which both L1 

and L2 speakers make consequential decisions, such as in medical decision making, legal 

decision making, and decision making. Medical decision making is the study of decisions in 

medical contexts with an eye to improve the health and clinical care of individuals and to assist 

with health policy development (Medical Decision Making Journal, 2015). Scholars of legal 

decision making study the psychological and emotional factors of legal decision making made by 

jurists and jurors (Legal Decision Making Research Lab, University of Nebraska-Lincoln, 2015). 

Decision making is the study of negotiation, investment decisions, and managerial decisions 

(Bazerman & Moore, 2012). What each of these sub-areas of decision making have in common 

is that they have not specifically addressed whether and how the decisions made by second-

language speakers and bilingual speakers may vary as a function of one’s language competence. 
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4.0 The Cognitive Reflection Test 

 Shane Frederick (2005) defines cognitive reflection as the “ability or disposition to resist 

reporting the response that first comes to mind” (p. 35). He developed a set of three Cognitive 

Reflection Tests (CRT) in order to measure cognitive ability. CRTs elicit two cognitive 

processes explained by dual processing. Dual processing theories capture the idea that a 

phenomenon occurs in two different ways. Researchers (Epstein, 1994; Sloman, 1996; Chaiken 

& Trope, 1999; Kahneman & Frederick, 2002) generally divided by binary descriptions. The first 

process is unconscious, implicit, and automatic and the second process is conscious, explicit, and 

controlled. Stanovich and West (2000) called these “System 1” and “System 2” processes, 

respectively. System 1 is rapid, associative, and contextualized. System 2 is slow, rule based, and 

abstract. Recognizing your math teacher’s face is a system 1 process, whereas calculating math is 

a system 2 process.  

 Each CRT elicits a rapid system 1 intuitive response, but the correct answer is derived 

from a deliberate system 2 reflective thinking. Each CRT forces the respondent to recognize, 

identify, and correct an error of system 1 processing. The answers to the questions show that the 

most intuitive answer is the most frequently given answer, even though it is incorrect. The most 

famous CRT involves determining the cost of a bat and ball.  

 

 A bat and a ball cost $1.10 in total. The bat costs $1.00 more than the ball. How much does the 
 ball cost? _____ cents  
 

The most frequent answer is 10 cents because $1.10 - $1.00 does equal 10 cents. However, the 

answer is incorrect because the difference between $1.00 and 10 cents is 90 cents. A ball that 

costs 10 cents and a bat that costs 90 cents equals only a $1.00. The answer is that the ball costs 

5 cents and the bat costs $1.05, $1.00 more than the ball.   
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 One of the aspects that Frederick (2005) examined in his original study is the relationship 

between patience and intelligence. The evidence from preschool children through teenagers is 

that delayed gratification choices correlate with higher IQ scores and other measures of 

intelligence. Mischel (1974) and Shoda, Mischel and Peake (1990) found that preschool children 

who waited longer scored higher on SAT exams 10 years later. Melikian (1959) found that 

children ages 5-12 who delayed gratification in order to get a larger award later scored higher on 

an assessment of intelligence. Benjamin and Shapiro (2005) found that students with higher math 

scores tended to chose higher rewards later than smaller rewards sooner. Parker and Fischhoff 

found that (2005) vocabulary test scores by 11 year-olds predicted one’s likelihood to prefer 

larger rewards at age 18. Funder and Block (1989) found that 14 year-olds with higher IQs 

waited until the sixth and final session for a higher reward. The relationship of delayed 

gratification (patience) with higher scores begs the question that if one simply takes longer to 

answer a question by choice, or by no-choice as is the case for L2 speakers of any language, 

would higher scores follow for tasks that require system 2 thinking for better scores? Frederick 

(2005) also found gender differences. Men scored significantly higher than women on the CRT. 

Women also tended to provide the most frequent intuitive answer that is incorrect, whereas 

men’s incorrect answers vary more widely.  

 Oechssler, Roider, and Schmitz (2009) studied CRT scores’ relationship to cognitive 

biases of the conjunction fallacy, conservatism, and anchoring. I will highlight the conjunction 

fallacy below. A conjunction fallacy occurs when people instinctively, yet erroneously, assume 

that multiplying two possible events has a greater probability than when one possible event 

occurs separately (Tversky & Kahneman, 1983). The most frequent example is: 
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Linda is 31 years old, single, outspoken, and very bright. She majored in philosophy. As a student, she 
was deeply concerned with issues of discrimination and social justice, and also participated in anti-
nuclear demonstrations. 

Which is more probable? 

1. Linda is a bank teller. 
2. Linda is a bank teller and is active in the feminist movement. 

 

The majority of participants select option number 2. However, statistically option number 2 is 

the less probable. Given her activities as a student two probabilities can be assigned. First, the 

probability of being a bank teller is .05. Second, the probability of being active in the feminist 

movement is .95.  

For option 1, the probability is .05.  
For option 2, the probability equals .05 (bank teller) times .95 (feminist movement) or  
0.0475.  
 

In other words, there is a higher chance that Linda is a bank teller than both a bank teller and 

active in the feminist movement. Another example may better illustrate the conjunction fallacy if 

it is hard to imagine Linda as bank teller.  

Linda is 31 years old, single, outspoken, and very bright. She majored in philosophy. As a student, she 
was deeply concerned with issues of discrimination and social justice, and also participated in anti-
nuclear demonstrations. 

Which is more probable? 

1. Linda is a director of a non-profit that focuses on sexual assault issues. 
2. Linda is a director of a non-profit that focuses on sexual assault issues                                      

and Linda is active in the feminist movement. 
 

If a .95 probability is assigned to Linda being a director of a non-profit that focuses on sexual 

assault issues and if a .95 probability is also assigned to Linda being active in the feminist 

movement, then the probabilities equal the following.  

For option 1, the probability is .95.  
For option 2, the probability equals .95 (director) times .95 (feminist movement) or 
0.9025.  
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In other words, there is a higher chance that Linda is just a director, rather than both a director 

and active in the feminist movement.  

  Conservatism is the tendency to revise one's belief insufficiently when presented with 

new evidence (Hilbert, 2012). Anchoring occurs when one relies too heavily on an initial guess 

or estimate when making subsequent decisions (Zhang, Lewis, Pellon, & Coleman, 2007). 

Oechssler, Roider, and Schmitz (2009) found that participants who scored higher on the CRT 

were less likely to succumb to the biases of the conjunction fallacy, conservatism, and anchoring.  

  Hoppe and Kusterer (2011) also examine whether CRT scores relate to cognitive biases, 

specifically the base rate fallacy, conservatism, overconfidence, and the endowment effect. I will 

highlight the base rate fallacy below.  

 A base rate, according to Koehler (1996), is the relative frequency with which an event 

occurs or an attribute is present in a population. A base rate fallacy then is the tendency to ignore 

general information and focus on only specific piece of information. Richards (2016) provides 

the following example.  

1% of women at age forty who participates in routine screening have breast cancer. 80% of 
women with breast cancer will get positive mammographies. 9.6% of women without breast 
cancer will also get positive mammographies. A woman in this age group had a positive 
mammography in a routine screening. What is the probability that she actually has breast cancer? 

So, based on the numbers above, what is the probability that a woman who gets 
a positive mammography really has breast cancer? 

Lets go through it. If there are 10,000 women screened, 1% will have breast cancer. So that’s 100. 
80% of those will get a positive result, so that’s 80. That leaves us with 9,900 women who don’t 
have breast cancer. Out of those, 9.6% will get a false-positive result, so that’s 950 women. 

You see where this is going? 

So out of 10,000 women who get tested, 80 will have a real positive result and 950 will have a 
false positive, for a total of 1,030 positive results. Out of those, only 80 really have cancer, that’s 
7.76% (80/1,030 * 100 = 7.76). 
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So if, with these numbers, you were to get a positive result to your mammography test, that would 
still mean that you only had a 7.76% chance of really having breast cancer. 

 Overconfidence is excessive confidence in one’s answers to questions. A typical example 

is when people say that they are 100% confident of an answer, but the frequency of correct 

answers is closer to 80%. Excessive confidence in one's own answers to questions (Lichtenstein, 

Fischhoff, & Phillips, 1982) is another example of overconfidence. For example, for certain 

types of questions, answers that people rate as "99% certain" turn out to be wrong 40% of the 

time. However, overconfidence disappears when questions are framed in terms of “how many 

questions did you answer correctly?”  (Gigerenzer, Hertwig, Hoffrage, & Sedlmeier, 2008). The 

endowment effect refers to the tendency for people to demand much more to give up an object 

than they would be willing to pay to acquire it (Kahneman, Knetsch, & Thaler, 1991). Like 

Oechssler, Roider, and Schmitz (2009), Hoppe and Kusterer (2011) found that those who scored 

higher on the CRT were less susceptive to base rate fallacy, conservatism, and overconfidence. 

In the case of the endowment effect, however, subjects’ higher CRT scores did not make them 

less susceptible to the endowment effect.  

 Baldi, Iannello, Riva, and Antonietti (2013) evaluated the relationship between CRT 

scores and a decision task that measured subjects’ willingness to complete the task with or 

without a celebrity. The task is similar to cognitive bias tests conducted by Oechssler, Roider, 

and Schmitz (2009) and Hoppe and Kusterer (2011), as it uses a distractor to evaluate if the CRT 

is predictive of fewer cognitive errors. In this case, the notoriety bias was implicit. The authors 

found that those participants who scored lower on the CRT task were more likely to make a 

decision in which a celebrity was present.  

 Campitelli and Labollita (2010) examined CRT scores along with numerous decision-

making tasks. CRT results were viewed from the perspective of correspondence (not coherence). 
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Correspondence and coherence are the two primary theories of truth. Correspondence traces its 

origins to Plato and Aristotle in the third and fourth centuries BCE (Dawson & Gregory, 2009), 

and G. E. Moore and Bertrand Russell in early 20th century (Glanzberg, 2014). Correspondence  

is the view that truth is in correspondence to, or with, a fact (Marian, 2015). For judgment 

and decision making (JDM) purposes, Hammond (2000) summarizes correspondence as a 

right-hemisphere driven, accurate, functional, and adaptive. Coherence traces its roots to the 

1600-1700s, e.g., de Spinoza, Leibniz, Hegel, Bradley (White, 2006), and to Kant and Fries in 

the 1800s (Dawson & Gregory, 2009). Coherence theory  “measures coherence and consistency 

among statements within a system” (Mitchell, 2014). For JDM purposes, Hammond (2000) 

summaries coherence as a left-hemisphere driven, rational, logical, and mathematical. In short, if 

competence is determined by task, then tasks should go a long way in determining whether 

coherence or correspondence approaches should be used for any JDM study.  

 Campitelli and Labollita (2010) chose to focus on correspondence and the decision-

making tasks used included the CRT, estimated populations of cities, and estimated rating of 

chess players. Participants were given booklets with multiple columns in which the first column 

was filled out. For example, in the city population task, “Santiago” was listed followed by 

columns asking participants to list whether they know the city, its country, and the number of 

inhabitants (Campitelli and Labollita, 2010, p. 190). In the chess player rating scenario, 

participants were asked to fill out information about chess players, given their name in the first 

column. Using estimated population of cities and estimated ratings of chess players gave the 

authors the opportunity to test general knowledge of geography and heuristics to arrive at 

plausible and accurate answers against results of a CRT test, a proxy for general intelligence.  
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 Campitelli and Labollita (2010) found, expectedly, that higher CRT scores correlated 

with higher scores on the geography task, yet higher CRT scores were not correlated with higher 

scores on the chess players’ rating task with one exception. Participants were able to identify the 

nationality of chess players in 17.6% of the cases. Campitelli and Labollita (2010) take this result 

to challenge some aspects about the system 1 and system 2 thinking distinctions cited by 

Frederick (2005) and others. If CRT is a measure of the natural ability to override system 1, 

reflective impulses, then why is CRT not correlated to higher scores about chess players? Most 

people know little about chess players let alone their ratings. Campitelli and Labollita (2010) 

explain this anomaly by defining cognitive reflection not only in terms of an intelligence 

measure, but also as a disposition of thinking. They write that the “result indicates that 

participants with higher cognitive reflection, instead of guessing, were able to use pieces of 

general knowledge (e.g., surnames ending “ov” tend to be Russian or Slav) to estimate unknown 

facts in unfamiliar domains (e.g., Malakhov is a Russian chess player)” (Campitelli and 

Labollita, 2010, p. 186). Baron (1985, 2008) calls this “actively open-minded thinking.” The 

result has important implications for CRT but also it opens CRT to be explained as a given trait 

as well as an acquired trait. Can people who score poorly in CRTs practice “actively open-

minded thinking” to improve their system 1 heuristics? Can second language learners practice 

“actively open-minded thinking” to improve their system 1 heuristics?  

 To better analyze Campitelli and Labollita’s (2010) findings regarding disposition and 

CRT scores, Campitelli and Gerrans (2014) used the CRT along with numeracy, syllogistic 

reasoning, and actively open-minded thinking tests to create mathematical models to evaluate the 

data. They found significant correlations between the CRT and the numeracy task as well as the 
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CRT, the syllogistic reasoning task, and actively open-minded thinking. That is, the higher the 

CRT scores the better the subject, on average, scored on the three tests.  

To summarize, the authors write that the “initial analysis suggests that CRT has a strong 

mathematical and rational thinking component, and that the contribution of disposition towards 

actively open-minded thinking is weaker, but still important and significant” (Campitelli & 

Gerrans, 2014, p. 17).  With these results, the Campitelli & Gerrans (2014) built mathematical 

models, NULL (null model), MATH (mathematical ability model), RAT (rational thinking 

model), and DISP (thinking disposition model). NULL was the worst of all the models so that 

the remaining models were able to “account for some of the individual differences” in CRT 

(Campitelli & Gerrans, 2014, p. 18). Of the three remaining models MATH scores were found to 

be more predictive of high CRT than the other two, so the investigators compared MATH to 

RAT and MATH to DISP. 

Comparing male and female scores the investigators found that in females,  “the whole 

CRT analysis provided very strong evidence of RAT over DISP. On the other hand, in males 

there was very strong evidence in favor of DISP over RAT. These results suggest that the 

disposition toward actively open-minded thinking did not play a significant role in solving the 

CRT test in females, but it did play an important role in males” (p. 18-19) . If open minded-

thinking can lead to better CRT scores in males, it suggests that at least some males may have 

control over their CRT thinking, which can lead to better results.  

 To the best of my knowledge, the CRT has not yet been tested with L2 speakers.  
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5.0 Decision Making Review 

 Decision-making can be defined as the cognitive process that leads to a selection of a 

mental or physical action among several alternative possibilities. Hastie (2001) outlines the study 

of decision making into three parts: “a) courses of action (choice options and alternatives); (b) 

beliefs about objective states, processes, and events in the world (including outcome states and 

means to achieve them); and (c) desires, values, or utilities that describe the consequences 

associated with the outcomes of each action-event combination” (p. 656). Gigerenzer and 

Gaissmaier (2011) proposed that in order to make decisions the mind applies “logic, statistics, or 

heuristics” (p. 452). Decision making studies encompass system 1 and system 2 thinking, 

normative, prescriptive, descriptive models of decision making, heuristics and biases. 

 

System 1 and 2 thinking 

 System 1 and system 2 thinking refer two types of thinking. In psychology, system 1 and 

system 2 are referred to as a “dual process theory” to indicate that phenomenon can occur in two 

ways simultaneously (Barrett et al., 2004). System 1 and system 2 are divided by binary 

descriptions. System 1 is unconscious, implicit, and automatic. System 2 is conscious, explicit, 

and controlled. System 1 is rapid, associative, and contextualized. System 2 is slow, rule based, 

and abstract. System 1 is nonverbal, evolutionarily old, and includes recognition, perception, and 

orientation. System 2 is verbal, evolutionary young, and includes rule following, comparisons, 

and weighing of options. System 1 is the default system with a large capacity and it is domain 

specific. System 2 is an inhibitory system with a small capacity and it is domain general.  

 In decision making, both system 1 and system 2 thinking serve various points of an 

organization. As Ralph Larsen, former CEO of Johnson & Johnson writes, “people will do a 
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brilliant job through middle management levels, where it’s very quantitative in terms of the 

decision making,” which requires more system 2 thinking but as middle managers graduate to 

senior managers “their judgment or intuition is not what it should be” (quoted in Dane & Pratt, 

2007, p. 33). In other words, senior managers need more refined system 1 thinking. Some 

decisions need rapid and unconscious processing while more important decisions that require 

contemplation and logic are grounded in system 2 thinking (Chugh, 2004; Bazerman, 2013).  

One goal of decision making is to determine when system 1 thinking versus system 2 thinking 

should be employed. System 2 is considered more rational than system 1 however there are 

limits to rational thinking.  

 

Normative, prescriptive, and descriptive theories of decision making 

 Three theoretical models of decision making capture the limits of rational thinking: 

normative, prescriptive, and descriptive. Normative models are theories that describe what 

people ought to decide. Normative theories assume a rational decision maker who has the time, 

memory, and accurate perceptions to make the best decisions. These theories are driven by 

mathematically-driven decision theorists who aim to build the ‘best’ decision models (Bell, 

Raiffa, Tversky, 1988).  

 While normative theories seek the best decisions under ideal internal and external 

circumstances for the decision maker, descriptive theories capture actual decisions that are often 

far from the best decisions. They are also known as a cognitive theories (Piattelli-Palmarini, 

2013) driven by psychologists who want to understand what decisions are actually made, rational 

or not (Bell, Raiffa, Tversky, 1988). They are rooted in experimental studies of decision 
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behavior. Normative theories and descriptive theories are often summarized as the ought and the 

is (Bell, Raiffa, Tversky, 1988).  

 Prescriptive theories of decision making combine normative decision-making goals and 

descriptive-making evidence. They deal with how “to efficiently debias subjects, knowing both 

how we actually reason, and how we should reason” (Piattelli-Palmarini, 2013). As Bell, Raiffa, 

and Tversky (1988) write, “prescriptive analyses exploit some of the logical consequences of 

normative theories and the empirical findings of descriptive studies (p. 9). Decision making is 

interested in the differences among the theories that outline the best decision-making outcomes 

(normative), actual decision-making outcomes (descriptive), and improving decision making 

(prescriptive) with an eye toward making them more normative, in other words ‘better’ or ‘best’ 

for the goals of an organization. 

 In fact, there are theories and phenomena that address the tension among normative, 

descriptive, and prescriptive theories directly. In the section below, I will review prospect theory, 

and expected utility theory then I will discuss the sunk cost effect, transitivity, and rationality.  

 

Prospect theory 

 Of all the theories of decision making Prospect Theory (Kahneman and Tversky, 1979) is 

the most influential. The most cited paper ever to appear in Econometrica is “Prospect theory: an 

analysis of decision under risk.”  Kahneman and Tversky and Daniel Kahneman who won the 

Nobel Prize in 2002 for Economic Sciences write “Prospect Theory”. Prospect theory marks a 

departure from expected utility theory that assumes that decision makers choose alternatives of 

gains and losses based on total resources. Prospect theory assumes that decision makers choose 

gains and losses alternatives based on the change in total resources. Expected utility theory 
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assumes a linear calculation of probabilities to derive the best answer, while prospect theory 

assumes that value is non-linear. Expected utility theory is based on total wealth, prospect theory 

using value considers deviations from current wealth.  

 The term ‘prospect’ refers to the idea of lotteries (i.e. a set of outcomes with a probability 

distribution). Kahneman and Tversky (1979) write that, “Decision making under risk can be 

viewed as a choice between prospects or gambles" Not surprisingly most people choose offers 

with higher possibilities for gain. But how is a gain defined? If a company is offered contracts 

that pay $2,000 or $2,100 monthly, the rational decision is to accept the $2,100 contract.. And if 

a company were facing a $2,000 loss versus a $2,100 loss, then the company would prefer to lose 

$2,000. But of these two decisions which one looms larger? Instinctively, most people would 

choose the offers with larger gains. However, the value in both scenarios, separate from the exact 

monetary loss, is defined as deviations from a reference point (see table 1). People would rather 

not lose $2,000 than gain $2,100. There are good reasons for a bias against losses. For managers 

a loss is a greater risk to a company than a failure to earn more money. For example, if a CEO of 

a company a) has to decide to use an energy conservation methods to generate a $1 million gain, 

or if the CEO b) has to decide not to use an energy conservation method that leads to a $1 

million loss, the more persuasive scenario is the one framed in terms of loss. Losses are 

perceived larger than gains, also referred to as “loss aversion” (Kahneman & Tversky, 1992).  

 Prospect theory connects normative and descriptive decision making theories.  It is easy 

to see that a $200 gain combined with a $200 loss means no overall loss, but when faced with a 

scenario with an additional $50 loss on top of a $200 loss versus a $50 gain, then the loss would 

motivate a decision given the new reference point.  
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Figure 1: Prospect Theory 

 

Figure 1: Prospect theory, value function.  

  

 Prospect theory, then, leads to three important effects: certainty effect, reflection effect, 

and isolation effect. The certainty effect reflects that people overweight outcomes that are 

certain, relative to outcomes that are merely probable (Young, 2006). For example, a company 

that wants to build parts for an aerospace corporation has a choice. Does it sign a contract worth 

$1 million or does it sign a contract with a company that has an 80% chance for a $1.5 million 

contract? The first option is guaranteed. The second option is not guaranteed, but it offers a high 

probability of earning $1.5 million for the company. The expected value for the second option is 

$1.2 million or 20% more than the first option. Most businesses would take the first option.  

 The certainty effect reflects that people want confidence in decisions, but is that always 

the case? The reflection effect represents that people are risk-averse over prospects involving 

gains, but people become risk-loving over prospects involving losses (Young, 2006). Using the 

same amounts, a company has 100% change of losing $1 million and 80% chance of losing $1.5 

million and a 20% of losing nothing. The majority of people choose the second choice. In other 

words, they will choose a higher risk option because of the possibility of no loss. Comparing the 
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reflection effect to the certainty effect it can be said that people are risk-averse with prospects 

that involve gains, but they are risk-loving with prospects that involve losses.  

 In both the certainty and reflection effects, people are moved by the prospect of risk but 

what happens when people disregard features of problems? The isolation effect represents that 

people frequently disregard components that the alternatives share, and focus on those which 

distinguish them (Young, 2006). For example, in a two-stage decision process a company must 

choose between a 25% chance of winning a $1 million contract and a 20% chance of winning a 

$1.5 million contract which also means that there is an 80% chance of winning nothing. In this 

first stage, there is a 75% chance that the game ends and a 25% chance that the bidding process 

continues. Most companies will choose the second option and the lower chance to win a higher 

contract. However, when companies arrive at the second stage of the bidding process and are 

asked to choose either a 100% chance to receive $1 million or an 80% chance to win $1.5 

million most people now choose the $1 million contract. Why the change in the decision? 

Kahneman and Tversky (1979) theorize that people disregard the common components of the 

problems and focus on what distinguishes them. In the scenario above, the chance to win $1.5 

million is chosen as a distinguishing feature and in the second stage the 100% chance is chosen 

as a distinguishing feature showing that people isolate components in order to make decisions.  

 

Expected utility theory 

 Prior to prospect theory, expected utility theory (Bernoulli, 1713; Bernoulli, 1738; Von 

Neumann & Morgenstern, 1947) was the standard normative approach to decision making. 

Expected utility theory takes into account decisions under risk and it assumes that decision 

makers consider numerous choices with varying levels probability. When the probability of each 
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choice is calculated, called ‘utilities’, the weighted average of all of the utilities of each possible 

outcome is considered before the final choice is made. The weighted average of all possibilities 

is known as ‘expected value’ (see formula) 

Expected Utility formula 

N 
EU(π)=∑ U(πi)Pi 

i=1 

πi as profits and Pi as probabilities 
E(U) is the sum of the possibilities times probabilities 

 

 For example, if someone wants to plan a party there are a couple of considerations. First, 

should the party take place inside or outside? Second, will it rain during the party or not? 

Choosing to hold the party inside or outside depends in part on the possibility or rain. The 

forecast for the planned date of the party reads: 33% chance of rain, which also means that there 

is a 66% chance of no rain. In other terms, the probability of rain is 1/3 and the probability of 

rain is 2/3. Though the chance of rain is one factor in the decision, the organizer values holding 

the party outside higher than holding the party inside. The value can be assigned “utilities,” and 

ranked from 1 (lowest) to 3 (highest). 1 represents having the party outside in the rain which 

would be the least desirable outcome. 2 represents having the party inside and whether it rains or 

not the outcome would be the same. 3 represents having the party outside with no rain which 

would be the most desirable outcome. In other words, a decision maker ranks outcomes in terms 

of preference, but “the expected value will be conditioned by their probability of occurrence” 

(Encyclopædia Britannica, 2014). Put in a matrix form (table 1), the scenario looks like this: 
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Table 1: Expected utility example  

 Rain 
(P=1/3) 

No Rain 
(P=2/3) 

Outside 1 3 

Inside 2 2 

Table 1: Expected utility example 

 To calculate the expected utility (EU) of both scenarios, probability (P) is multiplied by 

utility (U) for each event then added for the two conditions: outside and inside (see table 2). 

 

Table 2: Example EU calculation 

 Rain No Rain   
 P U  P U   EU 

Outside 
1
3 

1 = !
!
 2

3 3 
= !

!
 

!
!
 +  !

!
 = 

!
!
 
 
 

2.33 

Inside 
1
3 

2 = !
!
 2

3 2 
= !

!
 

!
!
 +  !

!
 = 

!
!
 
 

2.00 

Table 1: Example EU calculation 

 

 Based on the calculated EU of 2.33 for holding the party outside, it makes sense for the 

party planner to hold the event outside. In other words, EU is like saying, ‘if I did this hundreds 

of times and I wrote down my happiness every time, based on if it rained or not, and then I took 

the average of all those times’, then my EU would be 2.33 outside and 2.00 inside. By this 

measure, EU suggests that the planner’s happiness is higher holding the party outside than 

holding the party inside. 2.33 and 2.00 are the units of utility, or in this case units of happiness. 

As Briggs (2015) writes, “Expected utility theory is an account of how to choose rationally when 
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you are not sure which outcome will result from your acts” (plato.stanford.edu). In other words, 

the choice would be the option with the highest expected utility. 

 The problem with EU is that sometimes people prefer still would choose to hold a party 

inside rather than outside even when the EU score is higher to hold a party outside. Maybe on the 

days when it is sunny, it is also unbearably hot. Maybe the party planner wants to design a theme 

using an inside space. Maybe the reasons for wanting to hold a party inside are completely 

irrational and hidden from what the human resource director can articulate. EU may be a 

normative theory of what people ought to do but it does describe what they actually do?  

 

Sunk cost effect 

 Comparing decisions that ought to be made versus decisions that are actually made offers 

a insight into human biases and heuristics that play into decision making. An example of how 

normative and descriptive theories interact is illustrated by the “sunk cost” effect. There are 

numerous managerial sunk cost examples. A manager who spends money to provide training and 

education to her employees in order to keep the business up-to-date with new industry standard 

software is investing in a sunk cost. Once the investment has been made it becomes a sunk cost 

since the cost and time of training cannot be recovered. A vice-president makes the decision to 

develop new equipment, but first he must ask his engineers to conduct research and development 

into the new equipment that includes designing, prototyping, testing, and manufacturing. If the 

product is viable and ready to launch, a further investment in time and money has to be allocated 

to conducting focus groups and surveys to give the company feedback about the product. Once 

the decision has been made to invest in research the costs cannot be recovered. Owners of a 

small, but critically acclaimed new restaurant in town decide that they need to increase the 
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number of patrons so they invest in a marketing campaign that includes television, radio, 

internet, and targeted mailing. The money for marketing and advertising is no guarantee of 

success for the restaurateurs so it becomes an unrecoverable cost. The director of a Silicon 

Valley corporation decides that he needs to conduct research on overseas markets, which will 

require the hiring of consultants. The manager writes and request for proposal (RFP), accepts 

proposals, and then meets with three consultants before eventually hiring one. There is no 

guarantee that the investment in the consultant will pay off in terms of successfully expanding 

the business oversees. The consultants’ fees are unrecoverable.   

 These are sunk costs. And the sunk cost effect helps illustrate the difference and tension 

between prescriptive and descriptive rules. The sunk-cost effect arises because the excessive 

application of the rule about avoiding waste (Arkes & Blumer, 1985; Staw & Hoang, 1995; 

Arkes, 1996; Arkes & Ayton, 1999; Moon, 2001). Avoiding waste may be a good rule 

(normative) but in the case of a sunken cost it is not relevant because the waste has already 

occurred. People will often choose against the best alternative which helps explains the 

importance of descriptive (cognitive) theories in the field of decision making. As Baron (1985) 

writes, “normative models must be understood in terms of their role in looking for biases, 

understanding these biases in terms of descriptive models, and developing prescriptive models.” 

In short, sunk costs are common example from a wide spectrum of decisions that teach us more 

about decision making and how we study it.  

 

Transitivity  

 The axiom of transitivity like the sunk cost effect is another example of how normative 

and descriptive theories interact. Transitivity is the principle that if a decision maker prefers A > 
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B and also B > C, then the decision maker must logically prefer A > C. Yet, violations of 

transitivity occur such as when one prefers C > A. Violations of transitivity are used as evidence 

for descriptive theories of decision making and challenge prescriptive theories of decision 

making. Transitivity is “arguably the most fundamental axiom of rational choice” (Bar-Hillel & 

Margalit, 1988 in Regenwetter, Dana, & Davis-Stober, 2011). Intransitive choice behavior could 

signal variability in choices rather than transitivity violations that signal logical inconsistencies 

in normative theories (Regenwetter, Dana, & Davis-Stober, 2011). The explanations for 

variability that buttress normative claims include high and low degree of preference, indifference 

of preference, and degree of intransitivity. Whatever one’s theoretical point of view on 

transitivity, the fact that humans engage in intransitive behavior help shape normative, 

descriptive, and prescriptive theories of decision making.  

 

Rationality 

 Rationality is a term with many guises and it fits a normative approach to the study of 

decision making. From a cognitive science perspective and from an epistemological point of 

view, rationality refers to the relationship between one’s thoughts and beliefs and the facts of the 

material world, or one’s map of the material world (Kelly, 2003). From an instrumental point of 

view, rationality refers to relationship one has between one’s actions and achieving one’s values 

(Kelly, 2003). In sociology, especially from the point of view of Weber (1946, 1948), rationality 

refers to the rationalization of the modern world expressed through bureaucratization, which 

impersonalizes life and has a negative and dehumanizing effect on society (Ritzer, 1988). In 

evolutionary biology, rational choice models of fertility are compared to evolutionary biology 

models of human fertility and note that higher income levels correlate to lower fertility levels. 
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Though rationality has numerous definitions, rationality for decision theorists is most firmly 

grounded in definitions of psychology and economics.  

 Rationality from a psychological point of view is that humans are rational in principle but 

are less than rational in practice (Johnson-Laird and Byrne, 2009). Rationality is considered as a 

possibility just as much as other types of human behavior. In other words, rationality is 

concerned with what is true and what to do (Manktelow, 2004). Economically, rationality is 

based on making choices that result in the most optimal level of benefit or utility for the 

individual. Rational choice theory is the study of preferences and uncertainties in order to make 

the “best,” “optimal,” or “rational” choice (Blume & Easley, 2008). Rationality is considered 

normative because it outlines decisions that should be made. The limit of rationality is that what 

people should do often conflicts with what they actually do. 

  

Heuristics and biases 

 In the theories and phenomena presented above, the intersection of normative, 

descriptive, and prescriptive decision-making theories was explored. A gap in what people ought 

to decide and what they actually decide shows the limits in decision making theories and 

phenomena. Often these limits can be explained by heuristics and biases.  

 Heuristic in Greek means, “serving to found out or discover.”  Gigerenzer and 

Gaissmaier (2011) define heuristics as “efficient cognitive processes, conscious or unconscious, 

that ignore part of the information” (p. 451). The same authors also define heuristics as a 

“strategy” that ignores some information with the goal of making decisions “more quickly, 

frugally, and/or accurately than more complex methods” (Gigerenzer and Gaissmaier, 2011, p. 

454). The key words are “cognitive processes” and “strategies.” While these terms are not 
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mutually exclusive, cognitive processes suggest the automatic mental processes that can lead to 

quick decisions and the other refers to a disposition one can adopt in order to make a decision. In 

both cases, heuristics can be seen as a mental ‘short cut’ or a ‘rule of thumb’ to make a decision. 

The idea of a short cut is to reduce mental effort. Shah and Oppenheimer (2008) proposed that 

heuristics necessarily reduce effort by:  (a) examining fewer cues, (b) reducing the effort of 

retrieving cue values, (c) simplifying the weighting of cues, (d) integrating less information, and 

(e) examining fewer alternatives” (p. 209). 

 Biases, also known as “cognitive biases,” occur because humans are prone to veer from 

rational decisions and favor irrational choices. A cognitive bias, according to Haselton, Nettle, 

and Andrews (2004), refers to human cognition that “reliably produces representations that are 

systematically distorted compared to some aspect of objective reality” (p. 725).  A typical 

cognitive bias that affects people is known as the anchoring bias (Tversky & Kahneman, 1974). 

An anchoring bias is the over reliance of one piece of information to make a decision. It is often 

the first piece of information acquired when making a decision. For example, subjects who play 

a wheel of fortune game, then guess the percentage of African nations among United Nations 

(UN) members, were more likely to guess a lower number if they began with a low anchor, and 

they were more likely to guess a higher number with a high anchor (Tversky & Kahneman, 

1974). The anchor led to plausible, incorrect, yet systematic estimates away from a randomly 

presented anchor. (There are 54 African countries in the UN out of 193 member states.) The 

reason for cognitive biases is rooted in evolutionary biology. Though the eye has evolved to 

facilitate sight, humans still experience visual illusions. Biases, like illusions, are usually useful 

shortcuts (heuristics) to make a decision. Yet there are at least 144 named biases so 

understanding them is useful for improved decision making. 
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 Three of the most well-known heuristics are anchoring, availability, and 

representativeness (Tversky & Kahneman, 1974). Anchoring, also known as “anchoring and 

adjustment,” is the process by which one starts with a known then adjusts from there. It is a 

useful heuristic to estimate something quickly. The issue is that adjusting away from the anchor 

is often erroneous, or at the very least a mis-estimation of the original object, and the anchor can 

predict the direction and strength of the estimate. Pseudo-randomly given numbers will influence 

subjects’ estimates of real-world percentages. For example, subjects who could spin either 10 or 

65 on wheel of fortune game, then guess the percentage of African nations among UN members, 

chose 25 when landing on 10, and 45 when landing on 65. The anchor led to plausible, incorrect, 

yet systematic estimates away from a randomly presented anchor. Availability reflects the ease 

with which memory retrieval occurs for particular decisions. For example, homicides are likely 

more “available” as information than suicides so if asked people are more likely to say that more 

people die from homicides than suicides even though more people die from suicides than 

homicides (Thaler & Sunstein, 2009). Representativeness refers to the similarity of a stereotype 

while ignoring base rates and the independence of probability. For example, if people scores well 

on intelligence tests but low on creativity, then they are more likely to be thought of as computer 

science rather than social science professionals.  

 If system 1 thinking is automatic and system 2 thinking is reflective and if the normative 

approach is the ought and descriptive approach is the is (Bell, Raiffa, Tversky, 1988), then 

heuristics act as interlopers of decisions between systems 1 and 2 and between normative and 

descriptive approaches. Heuristics and biases reveal how well-intentioned people make decisions 

that are plausible, surface-rational and incorrect. A heuristic is a “simple procedure that helps 

find adequate, through often imperfect, answers to difficult questions” (Kahneman, 2011, p. 98). 
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Thaler (2009) refers to heuristics as “rules of thumb” (p. 23). Though heuristics are used to make 

numerous decisions adequately, they also introduce biases systematically into decision making.  

Hence, heuristics and biases are considered together as an important feature in decision-making 

studies. Heuristics and biases are critical in decision making because they pervade high-stress, 

high-stakes decision-making situations.    

 For example, service industry managers go to great lengths to track and predict customer 

behavior. However, managers rarely, if ever, know the moment the customer stops being a 

customer. The customer may have been upset with a service and now uses a new vendor. The 

customer may have moved, lost a job, or passed away. Driven by opportunity costs, the loss of 

potential gain from new customers versus previous customers, a manager can decide to conduct a 

study to determine some of the causes for customer loss or make a quick decision to reverse the 

trend. Creyer, Bettman, and Payne (1990) found that to maximize accuracy rather than minimize 

effort, managers take more time to gather more information. However, given the time pressure of 

opportunity costs, managers minimize time and effort and use a heuristic to make a decision. If a 

company has to wait two years to learn of a new rule that may be adopted by a regulatory body, 

then the managers feel pressure to use heuristics. As Wübben and Wangenheim (2008) write, the 

decision “represents a balancing of the goals of being as accurate as possible and conserving 

limited cognitive resources” (p. 83). When the balance is tilted in favor of choosing a heuristic, it 

often is just as accurate. Wübben and Wangenheim (2008) found that managers’ decisions on the 

reasons for customer loss work just as well as models.  

 Whereas heuristics may be seen as beneficial for decision making, cognitive biases are 

usually framed in terms of less-than-optimal decision making. For example, in the newsvendor 

model, a mathematical model used in operations management, a manager has to order inventory 
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given stochastic demand that is unpredictable and fluctuating. Every order is fraught with 

potential problems. If the manager orders too much, she will be responsible for excess inventory. 

If the manager orders too little, she will not be able to make customer sales. Rarely do managers 

order adequately. Schweitzer and Cachon (2000) found that the best explanations for errors in 

ordering an optimal inventory amount have to do with the anchoring bias. Subjects choose to 

order quantities that were either “too close to mean demand thereby leading them to order too 

little of high-profit products (for which the optimal order is greater than mean demand)” or “too 

much of low-profit products (for which the optimal order is less than mean demand)” 

(Schweitzer & Cachon, 2000, p. 418). Once the bias becomes a decision it causes unfortunate yet 

retrospectively predictable outcomes for inventory managers.  

 Knowing how biases can lead to non-optimal decisions helps can assist decision makers 

remove or reduce biased thinking. Debiasing can help decision maker’s account for both how 

people actually reason and how people should reason. The additional benefit of utilizing the 

three theories in the context of evidence and feedback is finding faulty, yet predictable mistakes. 

In other words, using normative, descriptive, and prescriptive models has the practical side effect 

of uncovering cognitive biases (Baron, 1985). Even with prescriptive evidence to make improved 

decisions, managerial decision makers have to satisfice. In order words, managers have to make 

the best decision given the circumstances and given their limitations and this decision will meet a 

sufficient level of performance (Bazerman, 2013).  People are satisficers and not optimizers as 

extreme normative theories suggest, because they must generate alternatives without the benefit 

of hindsight (Simon, 1957).  
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6.0 Significance of the Study 

  People use their second language to make decisions. These decisions are shared and acted 

on in a community of speakers. Some decisions are small. Some decisions are consequential such 

as in medical and legal settings. If first-and second-language speakers are found to exhibit 

varying yet predictable judgments, perhaps depending on their language competency levels, then 

there are important considerations in numerous settings. Below I will consider academic, legal, 

medical, and managerial decision making, focusing on negotiations.  

  Academically, I will attempt to replicate experiments with well-developed and frequently 

used paradigms. All the experiments were chosen because they have produced voluminous 

research, but little of it has focused on possible distinctions made by L1 and L2 speakers. These 

experiments also explore whether, ‘under the same conditions, do L2 speakers make different 

decisions than first language speakers?’ The initial answers vary. Upon the completion of the 

survey, many L1 speakers indicated that “of course speaking another language makes a 

difference,” while many L2 speakers indicated that, “speaking another language does not make a 

difference.” Their intuitions are tested in this proof-of-concept study to determine if there are 

prima facie differences in the way L1 and L2 speakers process and act on information. To date, it 

appears that studies across domains have been conducted. My goal is to contribute toward a 

research program called “Bilingual Decision Making,” with the belief that decision making 

naturally has important societal implications. There are implications of bilingual decision making 

in environments in which both L1 and L2 speakers make consequential decisions, such as in 

legal decision making,  medical decision making, and managerial decision making.  

  Scholars of legal decision making study the psychological and emotional factors of legal 

decision making made by jurists and jurors (Legal Decision Making Research Lab, University of 
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Nebraska-Lincoln, 2015). If first-and second-language speakers are found to exhibit varying yet 

predictable judgments, perhaps depending on their language competency levels, then there are 

important considerations legally. Miranda rights, as they are also called, is the requirement set by 

the U.S. Supreme Court in Miranda v. Arizona (1966) that prior to the time of arrest and any 

interrogation of a person suspected of a crime, the suspect must be told that that he/she has the 

right to remain silent, the right to legal counsel, and the right to be told that anything he/she says 

can be used in court against him/her (http://dictionary.law.com/). 

  Brière (1978) studied a Thai individual who had been arrested on suspicion of burglary. 

Though the person had been read his Miranda rights, Brière (1978) found that the individual 

scored low on two standardized tests of English competency. On the Michigan Test of English 

Language Proficiency the person scored 50%, on Brown-Carlsen Listening Comprehension Test 

the person scored 29%. The scores were lower than the minimum required to take any academic 

work at the University of Michigan. While the Thai individual’s English competency level was 

rated as less than an 8th grade level, a student in Pavlenko (2008) was a college student at an 

American university. Despite her higher English abilities, she did not realize she was being 

questioned as a suspect for the first hour of questioning even though she was read her Miranda 

rights. Pavlenko (2008) argues that all non-native speakers, “all levels of proficiency should have 

the information presented to them in English and in their native language in one of three formats: 

(a) standardized written translations of the Miranda warnings …  (b) tape recordings of the same 

translated texts … or (c) oral translations by certified court interpreters” (p. 27). The implications 

from these examples is that decision making can differ as a function of language competence 

even when one’s second language competence, in this case English, is high.   

  Medical decision making is the study of decisions in medical contexts with an eye to 
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improve clinical care and to assist with health policy development (Medical Decision Making 

Journal, 2015). As Tumulty (1970) writes, “What the scalpel is to the surgeon, words are to the 

clinician … the conversation between doctor and patient is the heart of the practice of medicine.” 

An important element of medical decision making is informed consent which is both a process 

and a product. The process is to help the patient understand the risks and benefits of a treatment, 

often a surgical treatment. The product of informed consent is an agreement between the 

provider and patient it often absolves the provider and health care organization of liability should 

the procedure lead to unfavorable outcomes. Informed consent is based on the moral and legal 

premise of patient autonomy that patients have the right to make decisions about their health and 

medical conditions (eMedicineHealth.com).  

  Informed consent is doubly important and doubly challenging for doctors and patients 

communicating in a second language. Woloshin et al. (1995) write that consent “obtained across 

a language barrier without competent interpretation is unlikely to be truly informed” (p. 725). 

The implied question is at which competency level can second language speakers said to be able 

to give informed consent. Reviewing informed consent forms in clinical trials for cancer 

treatment, Beardsley, Jefford, & Mileshkin (2007) found a correlation between L1 speakers and 

level of education.  In the present study, the L2 speakers are developing a high level of education 

but the question is whether their English competency level is sufficiently comprehensive to 

provide informed consent. For those with learning disabilities (Arscott, Dagnan, & Kroese, 1999) 

and dementia (Kim et al., 2001) some thresholds are established to provide informed consent. 

Should thresholds be established for second language speakers to provide informed consent, 

even for high competency L2 speakers? 

  Managerial decision making is the study of negotiation, investment decisions, and 
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managerial decisions (Bazerman & Moore, 2012). Below I will focus on negotiation. While 

negotiations can be studied for its complexities and similarities then rendered into programmable 

units, many times the assumption is that the parties to a negotiation share a common frame of 

reference, a common culture, and common language. What if negotiators have varying linguistic 

and cultural backgrounds? How do those factors interact or effect – or not – the process or 

outcomes of negotiations? Do second language speakers vary in their decisions because of their 

second language competency level or their cultural values and experiences embedded in their 

first language?  Or, can second language speakers’ decisions can be mapped to normal 

distribution curves of first language speakers and be chalked up to individual differences? Given 

the connections from managerial decision making, negotiations, and language impact on both 

decision making and negotiations, this review proceeds in the following order: 1) managerial 

decision making overview; 2) distributive and integrative negotiation; and 3) language and 

culture influence on negotiation.  

 Given the cognitive and social priming effects review this far in terms of decision making 

and negotiation, it is an open question as to whether non-Western cultures, non-English speakers, 

and second language speakers of English exhibit differences in managerial and negotiation 

contexts in terms of strategies and the Best Alternative to a Negotiated Agreement. 

 

Distributive and integrative negotiation strategies 

 Metcalf, Bird, Peterson, Shankarmahesh, and Lituchy (2007) conducted a meta-analysis 

to measure the tendency toward distributive or integrative negotiation strategies with people 

from the United States, Mexico, Finland, and Turkey. Metcal et al. (2007) found significant 

differences between distributive and integrative negotiation tendencies. Turkish responders 
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“showed a significantly greater tendency toward a distributive orientation toward negotiation – 

82% agreed with statements comprising the scale – than respondents from the other three 

countries” (p. 15). Given this finding, one prediction may be that Turkish responders may exhibit 

the least amount of integrative negotiation preferences. However, it is the Turkish responders 

who showed the greatest agreement with the integrative approach (80%) (Metcalf et al., 2007). 

Though most responders agreed with an integrative approach, “Finnish and Mexican respondents 

showed the greatest tendency toward an integrative orientation” (Metcalf et al., 2007, p. 16).  

 This one example expresses the complexities of negotiation in increasingly complex 

international environments. In the Metcal et al. (2007) study, responders participated in their 

native language. What would happen if they participated in a second-language environment? 

One indication comes from the study of pragmatic and grammatical awareness among L2 

English learners. Bardovi-Harlig and Dörnyei (1998) studied people learning English in an 

English-speaking country versus people learning English at home in terms of pragmatic and 

grammatical awareness. Pragmatics is the study of linguistic meaning in context (conversational 

implicature, Grice, 1981; encoded meaning, Levinson, 2000). The distinctions are referred to 

English as a Second Language (ESL), those who learn English in an English-speaking country, 

and English as a Foreign Language (EFL), those who learn English in a non-English-speaking 

country. ESL learners identify more pragmatic errors; EFL learners identify more grammatical 

errors. If the same group of Mexican, Finish, and Turkish participants had been asked about their 

distributive and integrative approaches to negotiation using English as their second language in 

their home country and the United States, would their pragmatic and grammatical awareness 

affect their negotiation preferences? It is research question worth investigating.  
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BATNA 

 If the Best Alternative to a Negotiated Agreement or BATNA is an important framing 

device for negotiators to understand the point at which negotiations that are not favorable for the 

outcome they seek, then how do second language speakers interact in an environment in which 

both the terms of a negotiation have to be decided by also the linguistic and cultural frames have 

to be negotiated. Gelfand and Dyer (2000) summarized research on culture and negotiations and 

postulated that power derived from ascribed status (e.g. one's role) or an achieved status would 

vary the negation outcome for negotiators with cultures of varying power structures. Gelfand and 

Dyer (2000) write that, “Negotiators who have power based on a high BATNA, or achieved 

status, are less willing to concede, and obtain higher outcomes as compared to negotiators with a 

low BATNA.” Second language speakers by virtue of their lives in a new country and culture 

will likely not have an achieved status, therefore they would be more likely to concede and 

obtain lower outcomes according to ascribed status’ influence on negotiation outcomes.  

 Ascribed roles vary the impact of BATNA. In more hierarchical cultures, ascribed roles 

(e.g. buyer vs. seller) better predicts negotiation outcomes (Graham, 1983, 1994). One question 

is what would happen if a person from a hierarchical culture who relies more on his or her 

ascribed status suddenly participates with negotiators who value ascribed status less? What kind 

of decisions would a second language speaker make given the new environment? Managers who 

work with international clients have to confront ascribed and achieved status differences 

regularly whether they are aware of the differences or not.  

  What each of these sub-areas of decision making have in common is that they have not 

specifically addressed whether and how the decisions made by second-language speakers and 

bilingual speakers may vary as a function of one’s language competence. In the United States, 
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there are 52 million speakers of the 28th most spoken languages in the United States other than 

English.1 This compares to 229 million monolingual speakers of English in the United States. 

Understanding some basic features of decision making for first- and second-language is critical 

the long-term functioning and improvement of economic and social systems.  

 

7.0 Conceptual Framework 

  The conceptual framework for my research is rooted in borrowing, copying, and applying 

existing concepts to a new study.  

 

Verbal probability 

  In order to study, bilingual decision making from a verbal probability point of view, the 

ten most frequently studied verbal probability expressions (VPEs) found in a meta-analysis of 

verbal probability studies conducted by Theil (2002) were selected. The VPE sentences patterned 

after Teigen & Brun’s (2003) study in which participants were asked to complete the same 

sentence with multiple VPEs. Each sentence provides a new context (Hamm, 1991) and how 

context may affect VPE estimates 

 

Ethics 

  In order to study bilingual decision making with an eye on ethical decision making five 

study designs were borrowed. For the Trolley Problem, language (should) from the three most 

widely-used versions of the Trolley Problem described in Bruers & Braeckman (2014) was used 

                                                
1 Languages Spoken At Home by Language: 2009", The 2012 Statistical Abstract (U.S. Census Bureau), retrieved 2011-12-27. 
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along with the three most used images of the Trolley Problem (Google Images Search). Research 

on the Trolley Problem involving L1 and L2 speakers from Sokol (2006), Hauser et al. (2007), 

Abarbanell & Hauser (2010), and Ahlenius & Tännsjö (2012) form the basis of the research 

questions while results from Costa et al. (2014) help form the hypothesis.  

  To study the giving bilingual decision-making behavior, the Public Goods Game was 

used. The Public Goods Game (Samuelson, 1954) forces participants to make a choice. By not 

contributing to the common good subjects earn money quicker. By contributing to the common 

good, participants’ long-term earnings will be greater, but it comes with a short-term loss. 

Instructions for a one-shot Public Goods Game were adopted from Rand, Greene, and Nowak 

(2012) were used then modified the language to make it clearer for intermediate speakers of 

English. Theoretically, I will attempt to replicate the findings by Urbig et al. (2015) that L2 

subjects participating in an English version of the Public Goods Game were less likely to 

contribute to the common good, also known as the free-rider problem, (Olson, 1965).  

  To study the cooperative behavior of L1 and L2 speakers, the Prisoner’s Dilemma was 

utilized. Instructions from Poundstone (1992) were modified to make it clearer for intermediate 

speakers of English. My hypothesis is based on the findings by Akkermans, Harzing, and van 

Witteloostuijn (2010) who found that  “exposure to an Anglophone culture by living in an 

Anglophone country for three months or more has a significant negative impact on cooperative 

behavior, although the effect is not very strong” (p. 20).  

  To study the behavior of people who make offers, the Ultimatum Game was used. The 

Ultimatum Game was originally developed by Güth, Schmittberger, and Schwarze (1982). but 

instructions from Clark (2008) were used with small modifications to the language to make it 

clearer for intermediate speakers of English. According to Josh Knobe (personal communication, 
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December 2015) this is the first study to test for possible differences between L1 and L2 

responses. The Knobe Effect is designed to investigate how people assess intentional actions that 

have moral components. If an action has a harmful side-effect, the actor is held accountable and 

the action is seen as intentional. If an action has a helpful side-effect, the actor is not given credit 

and the action is seen as unintentional.  

 

Cognitive Reflection Test 

  To study whether L1 and L2 speakers may behave distinctly with a problem for which 

the intuitive answer is strong but incorrect and a non-intuitive answer is weak, but correct, the 

Cognitive Reflection Test (Frederick, 2005) was used. Additionally, the notion that higher CRT 

scores can be tied to a disposition of thinking (Campitelli & Labollita, 2010), “actively open-

minded thinking” (Baron, 1985, 2008), and disfluency may trigger system 2 thinking (Alter et 

al., 2007) will also form the basis for the hypothesis and analyses.  

 

Summary 

  Because studying applied linguistics, cognitive science, and decision making each require 

an interdisciplinary approach; my goal was to minimize the complexity. Each experimental 

design was borrowed, with few modifications. L1 and L2 speakers participated in the same 

experiments to determine if they, under the same conditions, would behave differently.  
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8.0 Methodology 

This methodology section outlines the participants, materials, and procedures for the studies.  

Participants 

Since July 2014, participants have been recruited via two primary sources.  

L2 speakers 

  Second-language students have been recruited from the Center for English Language 

(CESL), an intensive English program (IEP) at the University of Arizona. I applied for and 

received approval to recruit subjects at  CESL in 2014, 2015, and 2016. Once approved, I 

emailed instructors individually about coming to their classroom to ask students to participate.  

  Additionally, second language speakers have been recruited from English composition 

courses that have either exclusively second language speakers or are co-convened with first 

language speakers. Since 2014, I have received permission from the Associate Director of the 

English Writing Program (Dr. Kara Johnson and Dr. Christine Tardy) to contact instructors. I 

contacted instructors individually to ask if I could come to their classroom.  

 

L1 speakers 

  First-language speakers were recruited exclusively through the English Department using 

the same procedure outlined above.  

 

Recruitment 

  During each classroom visit, I shared with the students the goals of the research, outlining 

the basics of the research, then emphasized that their participation was voluntary. If students 

chose to participate, they were provided a survey link by their instructor and were given either 
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time in the classroom or asked to participate in the study separate from classroom hours to 

participate.  

 

Materials 

  In all studies, materials were uploaded to the University of Arizona’s Qualtrics account. 

Each survey took on average 10-15 minutes to complete according to the timing system on 

Qualtrics control panel. See the individual studies for the survey and stimulus instructions.  

 

IRB 

  The IRB approved the verbal probability study in 2014 and the ethics and cognition 

studies in 2015.  

 

9.0 Motivation 

 Upon finishing my masters in applied linguistics, I resolved to extend the field of applied 

linguistics beyond the classroom. I surveyed the field and I concluded that it needed to borrow 

more from psychology and other natural sciences and then apply its findings to other academic 

disciplines and systematic and consequential communication problems. In order to be agent for 

that change, it was not enough to recognize an opportunity to help shift the field in a new 

direction, it was critical to actually immerse myself in various disciplines in order to see the 

world through the eyes of other academic endeavor-ers. Like an adventurer with the goal to 

“bring something back,” I would return to applied linguistics and second language acquisition 

with ideas on how to apply applied linguistics to people beyond the classroom.   
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 For someone who has studied applied linguistics, cognitive science, and management 

there are important and obvious questions that need to be asked. Fundamentally, do non-Western 

cultures, non-English speakers, and second language speakers of English exhibit differences in 

managerial and negotiation contexts? There are threads of research dangling in numerous 

academic fields, but to date few of those threads have been weaved together into a coherent 

whole. My research attempts to pull a few of the thicker and brighter threads together to create a 

structure by which further research into bilingual decision making can be conducted.  

 Forging new pathways creates more foliage and criticism. Any attempt to put two fields 

together will automatically disappoint everyone. A decision making review may seem like Cliff-

Notes for decision making scholars. Likewise, an attempt to review applied linguistics from a 

decision-making point of view may seem like painting a canvas with only one color. The trade-

off that’s hoped for is that making the connections creates new research paths.  The goal is to 

honor the core tenants of each field rather than create an exhaustive literature review.  

 Much of life, despite our planning, is governed by an element of chance. My decision to 

study decision making among first- and second-language speakers did not proceed on a straight 

line. I wandered from the grammar of cognition, to iterated learning, eye tracking, and behavioral 

measures of brain organization. But when I took at seminar in judgment and decision making, I 

simply wondered, “would second language speakers make the same decision in the same 

experiments?” My applied linguistic training told me “yes,” but I hesitated to jump to 

conclusions without learning more about decision making. My working hypothesis has always 

been two-tailed. There would be (no) differences. The research would uncover nuances in 

previous decision making, at least find gaps in previous research on decision making, or it would 

discover nothing but contribute by replicating and confirming previous studies.  
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 Because I was marrying two fields in a shot-gun wedding, I decided to keep the 

ceremony simple. I sought out previous experimental paradigms on decision making and came 

across three approaches that I could do reasonably well with my skill level and tell me something 

about my underlying question: does one’s first language affect one’s decision making when 

using a second language? By using well-tested experiments, I reduced the complexity of the 

research instruments which allowed me to keep the focus narrow. 

 However, because the ceremony was simple, it compelled me to invite numerous guests. 

So what if I found a difference in a small population of L2 speakers, what would that tell me? I 

began recruiting subjects from the Center for English as a Second Language (CESL) and then 

English composition courses with L1 and L2 speakers. From the summer of 2014 to Spring 

2016, I recruited over 2,200 subjects to participate. My simple wedding had numerous guests.  
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CHAPTER	1:	BILINGUAL	DECISION	MAKING:	A	VERBAL	PROBABILITY	STUDY	
 
 
 Do second languages speakers (L2) of any language make decisions that are measurably 

different from first language speakers (L1)? One way to explore this question is through the 

expression of probability. Probability can be expressed numerically (“75%”) or verbally 

(“probable”) and both numerical and verbal probability expressions have been studied 

extensively in medical, legal, and management contexts. In terms of utilization, verbal 

probability expressions are preferred more than numerical probability expressions despite their 

lack of precision because of their ease of use (Kuipers, Moskowitz, Kassirer, 1988), their ability 

to express a wider range of possibilities (Zwick, 1987), and the fact that using verbal 

probabilities rather than numerical probabilities costs decision-makers very little in terms of 

accuracy (Hamm, 1991a; Wallsten, Budescu, & Erev, 1988). Decision making research to date, 

however, has assumed that participants in these studies speak the same language(s). Using verbal 

probabilities to investigate possible decision-making variability between L1 vs. L2 speakers is a 

way to explore: 1) If there are differences in decision making between L1 and L2 speakers: 2) If 

there are differences, are they significant: 3) If there are differences, do native speakers assign 

higher or lower probabilities than non-native speakers for the same event? In this study, findings 

from 180 L1 and L2 subjects are reported. Subjects were provided the same verbal probability 

expressions (VPEs) and asked to assign numbers to ten VPEs – “rare,” “very unlikely,” 

“unlikely,” “likely,” “possible,” “probable,” “good chance,” “frequent,” “usually,” and “very 

probable” (Theil, 2002). Within subject and between subject tests were conducted to examine the 

sources of dissimilarities between L1 and L2 speakers’ numerical valuations. 

 Keywords: bilingual, second language, decision making, verbal probabilities 
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Introduction 

 Judgment and Decision Making (JDM) is the interdisciplinary study of human judgments 

and decision making that draws from the fields of economics, behavioral economics, 

psychology, philosophy, law, medicine, public policy, consumer behavior, and business. JDM 

focuses on issues ranging from experts’ decisions, forecasting, and prediction, as well as 

bargaining and negotiation. Researchers who study JDM evaluate human decisions in terms of 

heuristics and biases, coherence and correspondence, and improving diagnostic decisions in 

information-rich environments. Its breadth is impressive. Yet there are few if any studies for how 

and why decision making potentially varies between first (L1) and second (L2) language 

speakers.  

 

Literature Review 

 Within applied linguistics and the closely related field of second language acquisition 

(SLA) there are approaches for studying how L2 speakers perform differently from L1 speakers. 

In eye-tracking studies, second language readers typically take longer to read the same 

information (Duyck et al., 2008; Rayner & Juhasz, 2006; Frenck-Mestre, 2005; Lehtonen, 2012). 

Unfamiliar phonology and scripts combined with semantic mapping makes L2 reading a 

challenge. Longer processing time for L2 speakers may indicate differential processing or 

decision making that deviates from L1 speakers’ decisions. Lexical decision studies examine 

how L1 and L2 speakers recognize words and non-words. L2 speakers are typically slower to 

react to words than are L1 speakers (Inhoff & Rayner, 1986; Schilling, Rayner, & Chumbley, 

1998; Lété, Zagar, and Pynte, 2007; Libben & Titone, 2009; Paribakht, 2004; Gollan et al., 2011; 

Frenck-Mestre, 2005; Lehtonen, 2012; Famoyegun et al., 2013; Whitford & Titone, 2012).  
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 Within SLA, the term “interlanguage” refers to the language that is used by L2 speakers 

that resembles both the language being learned (new vocabulary) and the first language (syntax) 

of the speaker who is learning a new language (Selinker, 1972; Brown, 1973; Dulay & Burt, 

1972-73; Krashen, 1981-82, 1985). It seems reasonable to assume, then, that L2 speakers will 

not only use a new language differently, but also process some of the same words and linguistic 

structures unlike L1 speakers, leading to behavioral consequences. For example, L2 English 

speakers learn the suffixes in the following order: 1) –ing (progressive: I am deciding), 2)–s 

(plural: decisions), 3) ‘s (possessive: the judge’s decision), 4) –ed (past tense marker: She 

decided yesterday) (Dulay & Burt, 1972-73). Once learned, L2 speakers then explore ways to 

use words and structure that sometimes match the target language. In the process of acquiring a 

language, it would not be surprising to find that decisions that L2 speakers make vary as a 

function of language competence. This study aims to identify if the fields of JDM and SLA 

indeed align and interact in the lives of multilinguals and language learners. Applied linguists 

and SLA researchers study the processes of acquisition, comprehension, and production of a new 

language. Decision making is the study of normative, descriptive, and prescriptive theories of 

judgments and decisions.  It is not enough to simply understand then describe the acquisition 

behavior of learners because many second language speakers are in professional work settings 

making real-world decisions. By applying decision making theories and practices to SLA, key 

distinctions between L1 and L2 speakers’ behaviors can be understood.  

 In order to begin the process of examining how decision making can vary as a function of 

language competence, in this study, I take a look at “verbal probabilities” as a line of research 

that can act as an early test of bilingual decision making. 
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  ‘Verbal probabilities’ is a predominant line of research within JDM that refers to those 

words and expressions for which there is an assumed number or numerical range. Despite verbal 

probability “vagueness,” VPEs “can be given an approximate location on the probability scale” 

(Teigen & Brun, 2003, p. 54). An expression such as “very unlikely” would be expected to index 

to numerical evaluations on the lower end of the 1-100 spectrum while an expression such as 

“very probable” would be expected to index to numerical evaluations on the higher end of the 1-

100 spectrum. Hamm (1991) found that scores depend on the “object whose probability is being 

discussed” (p. 214). “Very unlikely” ranged from .046 - .186 and “very probable” ranged from 

.733 -.880. Patt and Schrag (2003) found that undergraduate subjects were more likely to use 

descriptors implying higher likelihood to describe a hurricane than to describe snow flurries, 

even when the numerical likelihood of occurrence for both events were the same. A key question 

is whether L1 and L2 speakers provide ranges for verbal probability expressions that do not 

overlap or overlap very little.   

 Context drives L2 speakers as it does L1 speakers, but context may influence L2 speakers 

in a way that is significantly different from L1 speakers. “Bilingual decision making” may help 

support or disclaim JDM studies based in a single language. Evidence can strengthen theories or 

point to the need to modify or change existing JDM theories and Bilingual Decision Making 

(BDM) offers a framework with which to study language and cognition.  

 The answers to these questions have important behavioral outcomes. According to a New 

York Times article in 2012, 1 in 4 doctors at in the United States are trained in foreign medical 

schools (McAllester, 2012). Many of the doctors speak a first language other than English 

meaning that they could use verbal probability expressions in a distinct manner than their first 

language counterparts. Do these doctors use language laden with probabilities similarly if they 
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have been trained in the United States? What about doctors from countries whose first language 

is English such as the United Kingdom, India, or Nigeria? Varying numerical valuations cause 

miscommunication when L1 speakers use VPEs but the miscommunication potentially becomes 

more complicated when L2 speakers use the same VPEs in the same linguistic environments. 

 Investigating bilingual decision making may lead to the discovery of other behavioral 

approaches to cognition. For example: 

• A doctor whose first language is English informs a nurse whose first language is not English 
that a sick patient likely has strep throat and should probably be given an antibiotic.  

• A student whose first language is not English reads a professor’s instructions whose first 
language is English that “there will likely be a final exam” as a low probability event. The 
professor who writes the instructions and whose first language assesses likely as a high 
probability event. Both student and professor will be frustrated.  

 

 If it can be found that there is a standard deviation difference in how verbal probabilities 

are valued in the same context, then these results could lead to a better understanding of how L1 

and L2 speakers in high-stakes situations communicate. Understanding that a second language 

speaker may give varying values for a word such as “rare” could help a first language speaker 

assess the information more accurately or, more practically, it may prompt the first language or 

second language speaker to ask, “ Can you give a number for the word rare?” This is not to 

suggest that professionals whose first language is not English are less qualified as practitioners or 

accurate in their communication than L1 professionals. The question is rather whether decisions 

can be explained in language competence.  

 

Related studies 

 Language effects on verbal probabilities have been addressed previously, even if 

indirectly. Framing their study in terms of culture rather than language, Lau and Ranyard (2005) 
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study risk preferences in Chinese and English speakers. They hypothesized that gamblers tend to 

be “overconfident in gambling and to think less probabilistically toward the outcomes” than non-

gamblers (p. 622) irrespective of culture. This suggests an underlying cognitive difference in 

humans irrespective of language. However, the authors also hypothesized that Chinese would 

demonstrate “lower levels of probabilistic thinking and would display more risky behavior in 

horse race gambling decisions involving uncertainty” than their English counterparts 

participating in the same mock horse race (2005, p. 622). The results confirmed the hypotheses. 

Lower levels of probabilistic thinking were found in gamblers than non-gamblers and in 

“Chinese compared to English participants” (p. 623). While Lau and Ranyard’s (2005) study 

indicate differences between two language groups, discussed as cultural groups, the study does 

not compare how two groups behave with the one language in a similar cultural context.  

 Budescu, Por, and Broomell, S. B. (2012) assessed numerical counterparts to the verbal 

descriptions very likely, likely, unlikely and very unlikely to examine what impact ideology has 

on individual differences in responses.  Subjects read eight sentences that “contained 

probabilistic terms pertaining to climate events” (p. 186). The sentences derive from reports by 

the Intergovernmental Panel on Climate Change (IPCC), a United Nations organization. The 

results show the mean estimates to be 41 for very unlikely, 44 for unlikely, 54 for likely, and 62 

for very likely. Budescu et al. conclude (2012) “participants who identify strongly with the 

Democratic party assigned higher probabilities to all the words than the participants who identify 

strongly with the Republican party with the participants with weaker, or no, political affiliation” 

(p. 189). The study by Budescu, Por, and Broomell (2012) indicate that there can be different 

interpretations of verbal probabilities based on ideology. Building on this work, it would be 

useful to discover if underlying differences exist between first- and second-language speakers.  
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 Chen (2013) studies if differences in savings rates are related to the way a person’s 

language encodes time. For example, in English one might say it will rain tomorrow whereas in 

German one might say es regnet Morgen (it rains tomorrow). Chen hypothesizes “that being 

required to speak in a distinct way about future events leads speakers to take fewer future-

oriented actions” (p. 1). If the future is removed from the speaker as in the case of English 

speakers and it is not removed as in the case of German speakers, then Chen predicts that 

German speakers would have higher savings rates than English speakers as measured by 

countries’ bank data. The finding supports the hypothesis. The more language encodes time in 

the present such as German, the higher the savings rate. English speakers save “only 46% as 

often” as German speakers.  The concern with these findings is that they encode social and 

historical variables. Germany’s banking system is more regulated by the state and Germans have 

a higher per capita income along with lower health care and education costs. One of language’s 

functions, however, is that it encodes cultural values, historical records, and societal norms that 

influences behavior and as such the studies cited above indicate a connection between first- and 

second-language and verbal probability expression assessment. There is a difference, but the 

degree and the direction of difference will have to be informed by the data. These studies that 

demonstrate correlations do not demonstrate causation.   

 

Method 

Participants 

 A total of 180 subjects participated. Thirty-four L1 speakers of English (33 

undergraduate students enrolled in an English 101 composition course, ages 18-24, m = 13, f = 

21, and one instructor, 41-year old female), along with 146 L2 speakers of English enrolled in an 
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on-campus language institute, ages 17-50, m = 86, f = 60, completed a 4-part, 10-15 minute 

questionnaire on verbal probability expressions (VPEs). L2 subjects’ languages were Arabic (n = 

49), Portuguese (n = 50), and Spanish (n = 33), and Chinese Mandarin (n = 11).  

Subjects in intermediate and advanced classes were recruited. Basic demographic data were also 

collected. Answers from two subjects were removed as they wrote “100” in every answer across 

all conditions.  

 

Materials and Design 

 Verbal probability expressions were presented in four conditions: 1) VPE in isolation, 2) 

VPE – random event – numerical range, 3) VPE in context – monthly event – one number, and 

4) VPE in context – daily event – one number. Participants were asked to assign one number 

from 1-100 to 10 VPEs: rare, very unlikely, unlikely, possible, likely, probable, good chance, 

frequent, usually, and very probable. The VPEs are based on Theil’s (2002) review of ten verbal 

probability studies. Mean scores from Theil (2002) are shown in Table 1.  

Table 1 
                     Mean ratings for verbal probability expressions 

       
           Probability expression Cl Ha Ja Ke Ko La Li P1 P2 Ta 
Rare 14.00 11.90 5.00 5.30 - - 7.00 - - 13.81 
Very unlikely - 15.90 10.00 - - - 9.00 - - 28.44 
Unlikely 24.00 - 19.00 - 14.00 18.53 18.00 - - 31.42 
Possible 55.00 - - - 27.00 33.47 37.00 44.40 47.10 - 
Likely - - 77.00 - 63.00 67.18 72.00 67.30 69.50 - 
Probable 67.00 - - - 64.50 65.00 71.00 - - 74.66 
Good chance 71.00 72.30 - - - - 74.00 - - 82.18 
Frequent 74.00 - 78.00 - 56.00 - - - - 81.16 
Usually 72.00 - - 75.90 - - 77.00 - - 73.71 
Very probable 79.00 83.50 - - - - 87.00 - - 82.50 
Table 1: Reproduction of mean ratings of verbal probability expressions, Theil (2002).   

      
Cl = Clarke et al., 1992; Ha = Hamm, 1991; Ja = Jablonowski, 1994; Ke = Kenney, 1981; Ko = Kong et al., 1986;La = Laswad 
and Mak, 1997; Li = Lichtenstein and Newman, 1967; P1 = Pellissier and Van Buer, 1996; non-entrepreneurs; P2 = Pellissier 
and Van Buer, 1996; entrepreneurs; Ta = Tavana et al., 1997.    
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Subjects received oral and written instructions prior to beginning the survey. The online form 

included the study’s purpose, estimated time to complete the questionnaire, a consent form, and 

instructions.  

 

Condition 1. VPE in Isolation – One Number 

 Procedure.  Verbal probability expressions (VPEs) were presented in isolation. Subjects 

assigned one number to each VPE. This condition is modeled after a study by Clarke et al. 

(1992) who orally asked interviewees to provide estimates for “60 isolated expressions of 

probability” (p. 638; See appendix B, page 18, for full instructions).  

 Condition 1 results.  The results in condition (isolation) show no distinct patterns. As a 

group, the 146 L2 speakers gave higher probabilities than L1 speakers in four out of the ten 

VPEs. Likewise, comparing L1 English speakers to L1 speakers of Arabic, Chinese, Portuguese, 

and Spanish show uneven assessments for the same VPE’s.  

 Condition 1 discussion.  Participants’ scores in the isolation condition will act as a 

baseline for the other three conditions. Mean L1 and L2 scores are compared against Theil’s 

(2002) review of ten verbal probability studies (see table 2). 
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Table 2 

          
Comparison of Means 

         
 

Theil (2002) Experiment 
Verbal probability 
expression n Range 

Mean of 
means L1 SD   L2 SD 

Rare 6 5.00 13.81 9.50 9.86 9.22   14.58 17.615 
Very unlikely 4 9.00 28.44 15.84 11.71 12.771   13.9 18.79 
Unlikely 6 14.00 31.42 20.83 14.49 12.752   20.65 16.654 
Possible 6 63.00 77.00 69.33 52.49 21.467   56.84 19.258 
Likely 6 27.00 47.10 40.66 68.94 20.035   64.24 18.587 
Probable 5 64.50 74.66 68.43 62.11 22.984   59.67 18.733 
Good chance 4 72.30 82.18 74.87 71.37 20.123   70.82 20.285 
Frequent 4 56.00 81.16 72.29 75.17 26.568   71.16 22.474 
Usually 4 73.71 77.00 74.65 73.31 14.546   72.63 18.968 
Very probable 4 82.50 87.00 83.00 77.94 22.08   76.76 19.005 
Table 2: Comparisons of Theil (2002) to L1 & L2 participants' mean isolation scores.  

    
 

Condition 2. VPE– Random Event - Numerical Range 

 Procedure.  Verbal probability expressions (VPEs) were presented and subjects were 

asked to assign a low range number and high range number. This condition was a replication, 

with minor wording differences, of a study conducted by Hamm (1991) whose participants were 

instructed to assign upper and lower numerical limits for events that changed only in terms of the 

verbal expression used. Numbers were provided in ranges of 3, e.g. 0-3, 4-6, 7-9. 

 Condition 2 results.  Descriptive statistics for L1 and L2 participants are shown in Table 

3 below.  
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Table 3 
       

        L1 vs. L2 VPE ranges 
      

        Verbal probability 
expression 

L1 mean-
low 

L1 mean-
high spread   

L2 mean-
low 

L2 mean-
high spread 

Rare 11.73 22.97 11.24   10.56 18.58 8.02 
Very unlikely 10.64 25.70 15.06   11.54 21.69 10.15 
Unlikely 11.45 24.76 13.31   15.80 27.21 11.41 
Possible 44.73 68.73 24.00   48.41 68.90 20.49 
Likely 54.27 71.00 16.73   51.76 68.24 16.48 
Probable 50.64 70.61 19.97   53.00 69.73 16.73 
Good chance 56.73 73.00 16.27   62.39 77.80 15.41 
Frequent 60.48 76.30 15.82   60.44 74.53 14.09 
Usually 61.76 73.48 11.72   62.46 77.16 14.70 
Very probable 64.09 82.06 17.97   65.50 81.20 15.70 
Table 3: High and low mean scores for verbal probability expressions random event, numerical range, and 
L1 & L2 participants. 

 
 Condition 2 discussion.  Condition 2 results can be analyzed within and between 

subjects. Within subject comparisons show overall consistency between probabilities elicited in 

Condition 1 and Condition 2. That is, subjects’ scores from Condition 1 generally match the 

scores in Condition 2.  All but one of the participants’ isolation scores fell within the low and 

high numbers ranges elicited in Condition 2. L1 participants in the isolation condition scored 

‘rare’ as 9.86, while listing the range for ‘rare’ from 11.73 – 22.97. On the other hand, between 

subject comparisons show that L1 speakers’ score spreads are higher in nine out of the ten VPEs. 

Spread, for the purposes of this discussion, is the size of the difference between mean low scores 

and mean high scores. ‘Usually’ is the only VPE in which L2 speakers show a larger spread.  

 

Condition 3. VPE in Context – Monthly Event – One Number  

 Procedure.  Verbal probability expressions (VPEs) were embedded in sentences. Subjects 

were asked to assign one number to each VPE in sentences in order to examine how context 

(Hamm, 1991) affects VPE estimates. Condition 3 was patterned after Teigen & Brun’s (2003) 
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study in which participants were asked to complete the same sentence with multiple VPEs. 

‘Context’ in Condition 3 is defined at the sentence-level. VPEs modify actions that take place 

over the course of a month (jogging). Context differs from ‘framing,’ a JDM construct, and 

‘sense,’ a psycholinguistic construct. Framing uses positive phrases (‘probable’) and negative 

phrases (‘doubtful’) to test assessments of verbal probability (Teigen & Brun, 2003). Sense 

refers to the “priming between semantically related words depends on the proportion of shared 

senses” (Finkbeiner et al., 2004). Both framing and sense are worthwhile to test in future VPEs 

experiments with first and second language speakers.  For further information, see appendix. 

 Condition 3 results. Descriptive statistics for L1 and L2 participants are shown in table 4. 

Comparing L1 and L2 mean scores show that L2 subjects’ mean scores are higher than L1 

participants’ mean scores in all 10 verbal probability expressions. For Spanish (n=33) and 

Portuguese (n=50) participants the effect is the strongest given that in all sentences Spanish and 

Portuguese speakers assessed the same VPEs higher than L1 participants. This affect weakens 

with Arabic (n=49) and Chinese (n= 11) participants (see table 5).  

Table 4 
  

   L1 vs. L2 VPE monthly context 
 

   Verbal probability expression L1 mean L2 mean 
Rare 5.64 7.03 
Very unlikely 3.09 6.99 
Unlikely 6.48 11.49 
Possible 23.33 29.73 
Likely 32.12 33.44 
Probable 25.88 32.24 
Good chance 35.85 38.14 
Frequent 35.48 40.83 
Usually 39.45 40.91 
Very probable 37.73 39.9 
Table 4: Mean scores for verbal probability expressions monthly condition event, L1 & L2 
participants. 
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Table 5 
     

      L1 vs. L2 VPE monthly context 
    

      Verbal probability 
expression L1 mean 

Spanish 
(n=33) 

Portuguese 
(n=50) 

Chinese 
(n=11) 

Arabic 
(n=49) 

Rare 5.64 8.15 5.90 12.09 6.76 
Very unlikely 3.09 6.39 7.22 15.27 5.71 
Unlikely 6.48 13.61 10.90 25.55 8.24 
Possible 23.33 36.03 33.70 29.27 23.59 
Likely 32.12 39.12 37.80 31.00 27.80 
Probable 25.88 40.36 35.42 31.73 25.59 
Good chance 35.85 42.67 44.80 34.55 31.57 
Frequent 35.48 48.03 47.80 44.00 30.67 
Usually 39.45 47.67 40.40 43.18 38.86 
Very probable 37.73 51.30 44.28 32.45 31.76 
Table 5: Mean scores for VPEs monthly condition event, L1 & Spanish, Portuguese, Arabic, Chinese 
participants. 

 
 Condition 3 discussion.  Condition 3 results can be analyzed within and between 

subjects. Within subject comparisons show that subjects provide lower numerical probability 

assessments in Condition 3 than in both Condition 1 and Condition 2 in every VPE. That is, 

participants seem to be more judicious with their probability assessments in the monthly context 

than in either in the isolation or range conditions. Between subject comparisons, on the other 

hand, show the L2 participants overall provided higher probabilities for all 10 VPEs than L1 

participants. Language-specific comparisons show varied results. Spanish and Portuguese 

participants provided higher probabilities for all 10 VPEs than L1 participants, Chinese 

participants provided higher probabilities for 7 of the 10 VPEs than L1 participants while Arabic 

participants provided higher probabilities the four lowest VPEs – rare, very unlikely, unlikely, 

and possible – while they provided lower probabilities the six highest VPEs – likely, probable, 

good chance, frequent, usually, very probable. In order to tease these findings apart, follow up 

studies to compare similar VPEs in subjects native languages will be conducted.  
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Condition 4. VPE in Context – Daily Event – One Number. 

 Procedure.  The procedure for Condition 4 was identical to the procedure used in 

Condition 3.  Once again ‘context’ is defined at the sentence-level, but the VPEs modify actions 

that take place over the course of a day (checking Facebook), instead of a month (jogging).  

 Condition 4 results.  Descriptive statistics for L1 and L2 participants are shown in table 

6. Comparing L1 and L2 mean scores show that L2 subjects’ mean scores are higher than L1 

participants’ mean scores in all 10 verbal probability expressions; this is the same result found in 

Condition 3.  

Table 6 

  L1 vs. L2 VPE monthly context 
 

   Verbal probability expression L1 mean L2 mean 
Rare 3.00 6.74 
Very unlikely 3.33 8.24 
Unlikely 5.60 10.94 
Possible 21.67 31.32 
Likely 25.23 32.52 
Probable 25.73 32.64 
Good chance 28.53 37.35 
Frequent 30.33 36.78 
Usually 29.33 39.99 
Very probable 32.40 41.65 
Table 6: Mean scores for verbal probability expressions daily condition event, L1 & L2 
participants. 

 
Unlike Condition 3 in which higher probability scores were found strongest in the Spanish and 

Portuguese speakers, results from Condition 4 show that second language speakers gave higher 

probability scores in all VPEs expect for one instance. Arabic speakers scored ‘frequent’ at 29.29 

while L1 speakers scored ‘frequent’ at 30.33. See table 7.  
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Table 7 

      L1 vs. L2 VPE monthly context 
    

      Verbal probability 
expression L1 mean 

Spanish 
(n=33) 

Portuguese 
(n=50) 

Chinese 
(n=11) 

Arabic 
(n=49) 

Rare 3.00 6.76 3.9 19.73 7.16 
Very unlikely 3.33 6.82 9.24 13.36 7.61 
Unlikely 5.60 12.03 10.54 15.09 10.47 
Possible 21.67 37.58 31.52 33.45 28.69 
Likely 25.23 32.33 36.02 32.45 31.43 
Probable 25.73 38.52 35.08 31.36 28.84 
Good chance 28.53 37.33 43.82 38.45 33.24 
Frequent 30.33 36.91 45 43.45 29.29 
Usually 29.33 41.06 40.04 44.91 40.73 
Very probable 32.40 43.09 45.8 59.18 35.45 
Table 7: Mean scores for VPEs daily condition event, L1 & Spanish, Portuguese, Arabic, Chinese 
participants. 
 

 Condition 4 discussion.  Condition 4 results can be analyzed within and between 

subjects. Within subject comparisons show that subjects provide lower numerical probability 

assessments in Condition 4 than in both Condition 1 and Condition 2 in every VPE. This is the 

same finding for Condition 3. The difference between conditions 1 and 2 versus conditions 3 and 

4 is likely due to testing effect.  

 That is, participants seem to be more judicious with their probability assessments in the 

daily context than in either the isolation or range conditions. Between subject comparisons, on 

the other hand, show the L2 participants overall provided higher probabilities for all 10 VPEs 

than L1 participants. Language-specific comparisons show that the higher probabilities are 

stronger across language groups.  
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Inferential Results 

 In this section, main and interaction effects from a repeated measures analysis of variance 

(ANOVA) test will be reported for within-group, between-group tests, and interaction effects. 

Additionally, post-hoc tests are reported.  

 

Assumptions & Violations 

 Mauchly probabilities, chi-square, df, and significance tests for each condition are given 

below. Based on Mauchly's test of sphericity in each of the conditions, the conclusion is that 

there are significant differences between the variances of the differences. In Condition 1, the 

Mauchly probability is .013 and in conditions 2-4, the Mauchly probability is .000.  

condition	1. Mauchly's	W	=	.013;	chi-square	82.293,	df	=44,	.	Sig	=	.001	
condition	2. Mauchly's	W	=	.000;	chi-square	434.352,	df	=189,	.	Sig	=	.000	
condition	3. Mauchly's	W	=	.000;	chi-square	243.728,	df	=44,	.	Sig	=	.000	
condition	4. Mauchly's	W	=	.000;	chi-square	316.024,	df	=44,	.	Sig	=	.000	

Given the potential violation of this assumption, the corrected model using value for sphericity 

assumed is reported. 

 

Effects and Post-Hoc Observations 

 Two effects are reported for each condition: 1) within-group VPE effects and 2) between-

group VPE effects. Post-hoc inspections and charts are also provided for each condition. The 

charts show estimated marginal means for each VPE: 1 = rare, 2 = very unlikely, 3 = unlikely, 4 

= possible, 5 = likely, 6 = probable, 7 = good chance, 8 = frequent, 9 = usually, 10 = very 

probable. 
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 Condition 1. The within-group VPE effects are F (9, 198), 86.153 p < 0.001. The 

between group VPE effects are F(1, 22) = .023, p = .880. The interaction results between the 

VPE in isolation and groups are F (9, 198), 1.838, p < 0.001. A post-hoc inspection shows less 

overlap on the lower areas of the VPE spectrum (e.g. rare, very unlikely, unlikely, and possible) 

than in the middle and higher areas of the VPE spectrum. Likely, probable, good chance, 

frequent, usually, and very probable overlap with other VPEs 4-6 times while rare, very unlikely, 

unlikely, and possible overlap with other VPEs 2 times each. Chart 1 shows the estimated 

marginal means of the isolation VPEs.  

 

 Condition 2.  The within-group VPE effects are F = (19, 418), 82.674, p < 0.001 and the 

between group VPE effects are F(1, 22) = .018, p = .894. The interaction results between the 

VPEs in range and groups are F (19, 418), .993, p < 0.001. A post-hoc inspection shows again 

less overlap on the lower VPE spectrum (e.g. rare, very unlikely, unlikely) than in the middle and 

higher areas of the VPE spectrum. Possible, likely, probable, good chance, frequent, usually, and 

very probable overlap with other VPEs 14-19 times while rare, very unlikely, and unlikely 

overlap with other VPEs 6-7 times each. Chart 2 shows the estimated marginal means of range 

VPEs.  
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Chart 1: Estimated marginal means of the isolation VPEs. 

 

 

Chart 2: Estimated marginal means of range VPEs. 
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 Condition 3.  The within-group VPE effects are F (9, 216) = 22.571, p < .001.The 

between group VPE effects are F(1, 22) = .023, p = .376. The interaction results between the 

monthly condition VPE and groups are F (9, 216), .699, p < 0.001. A post-hoc inspection shows 

less overlap on the lower the VPE spectrum (e.g. rare, very unlikely, unlikely) than in the middle 

and higher areas of the VPE spectrum. Possible, likely, probable, good chance, frequent, usually, 

and very probable overlap with other VPEs 4-8 times. Rare, very unlikely, and unlikely overlap 

with other VPEs 3 times each. Chart 3 shows the estimated marginal means of the monthly 

VPEs. Unlike the overlapping estimates provided by L1 and L2 subjects in the isolated and range 

conditions, L1 subjects provide higher scores for VPEs in a monthly context than L2 subjects 

except for very unlikely.  

 

 

Chart 3: Estimated marginal means of monthly VPEs. 
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 Condition 4.  The within-group VPE effects are F (9, 216) = 13.365, p < .001.The 

between group VPE effects are F(1, 22) = .244, p = .05. The interaction results between the daily 

condition VPE and groups are F (9, 216), 1.287, p < 0.001. A post-hoc inspection shows uneven 

overlap on the VPE spectrum. For example, rare overlaps 6 times which is equal to frequent and 

usually which also overlap 6 times. Chart 4 shows the estimated marginal means of the daily 

VPEs. Unlike the overlapping estimates provided by L1 and L2 subjects in the isolated and range 

conditions, L1 subjects provide higher scores in the monthly VPEs than L2 subjects in every 

case.  

 

Chart 4: Estimated marginal means of daily VPEs. 

 

General Discussion 

 The two-tailed hypothesis refers to the idea that differences exist between L1 and L2 

speakers’ numerical assessments of 10 verbal probability expressions. Descriptive statistics in 
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Condition 1 indicate few meaningful differences in L1 and L2 VPE assessments. From the 

repeated measures and post-hoc tests, only very unlikely shows little overlap with other VPE 

estimates and potentially significant differences in marginal mean scores. L1 speakers Condition 

1 estimates fall outside Condition 2 estimates in 5 of 10 VPEs. Four assessments were lower than 

the lowest score and 1 assessment was higher than reported by Theil (2002).  L2 speakers 

Condition 1 estimates fall outside Condition 2 estimates in 6 of 10 VPEs. Four assessments were 

lower than the lowest score and 2 assessments were higher than reported by Theil (2002). Given 

more data, estimates would be predicted to fit the range of mean scores found in Theil’s (2002) 

review paper. Descriptive statistics in Condition 2 show no clear patterns. As in Condition 1, 

only rare, very likely, and unlikely have little overlap with other VPEs. 

 Conditions 3 and 4 results are more interesting. Descriptive statistics in Condition 3 show 

that in 9 out of 10 VPEs, L1 mean scores are higher. The average difference is 8.30 with a range 

of 2.62 – 13.78. Descriptive statistics in Condition 4 show that in 10 out of 10 VPEs, L1 mean 

scores are higher. The average difference is 10.17 with a range of 2.97 - 16.56. Overall, L1 

speakers’ estimates are higher than L2 speakers in contexts. Both charts 3 and 4 are noteworthy 

because the L1 and L2 estimates for possible, likely, probable, good chance, frequent, usually, 

and very probable show clear separations.    

 Verbal probability assessments of the VPEs tended to drop from Condition 1 to 

Condition 4. Condition estimates were calculated by adding the low and high means for each 

VPE and dividing by 2. L1 speakers lowered their estimate for each condition in 5 of 10 VPEs. 

L1 speakers’ estimates for likely gradually lowered from 69.64, 66.89, 40.87, to 31.47. In the 4 

instances when the Condition 2 estimate was higher than the Condition 1 estimate and the one 

instance when the Condition 4 estimate was higher than the Condition 3 estimate, 3 of the 5 
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increases were less than 6%. The estimate of very unlikely rose from 3.13 to 4.73 (51%) from 

Condition 3 to Condition 4. The estimate of possible rose from 45.71 to 58.89 (29%) from 

Condition 1 to Condition 2.  

 Likewise, L2 speakers also lowered their estimate for each condition in 5 of 10 VPEs. L2 

speakers’ estimates for likely gradually lowered from 73.50, 66.00, 27.09 to 19.45. In the 5 

instances when the Condition 5 estimate was higher than the Condition 1 estimate and the 1 

instance when the Condition 4 estimate was higher than the Condition 3 estimate, 5 of the 6 

increases were less than 17%. The estimate of very unlikely rose from 5.00 to 10.77 (115%) from 

Condition 1 to Condition 2. Future studies will focus on fine-grained differences of L1 and L2 

speakers on context questions. 

 These preliminary results are promising. First, the results provide an initial glimpse into 

how decisions may differ for first- and second-language speakers. Thy represent one of the first 

attempts to study decision making through the lens of an applied linguist and an important 

attempt to examine language behavior outside of the classroom. The results, at the very least,  

suggest that attempting to replicate the findings is worthwhile for decision making and applied 

linguistics researchers.  

 

Implications 

 There are implications of bilingual decision making in environments in which both first- 

and second-language speakers make consequential decisions, such as in 1) medical decision 

making, 2) legal decision making, and 3) managerial decision making. Medical decision making 

is the study of decisions in medical contexts with an eye to improve the health and clinical care 

of individuals and to assist with health policy development (Medical Decision Making Journal, 
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2015). Scholars of legal decision making study the psychological and emotional factors of legal 

decision making made by jurists and jurors (Legal Decision Making Research Lab, University of 

Nebraska-Lincoln, 2015). Managerial decision making is the study of negotiation, investment 

decisions, and managerial decisions (Bazerman & Moore, 2012). What each of these sub-areas of 

decision making have in common is that they have not specifically addressed whether and how 

the decisions second-language speakers, bilingual speakers, and trilingual speakers may be 

variant as a function of one’s language competence.  
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CHAPTER	2:	BILINGUAL	DECISION	MAKING:	FIVE	STUDIES	IN	MORALITY	AND	
ETHICS	

 
 

Abstract 
 

 Do second languages speakers (L2) make decisions that vary from first language speakers 

(L1)? In part one of my dissertation, I found evidence that non-native speakers make decisions 

that measurably vary from native-speakers of English when they use words to assess the 

probability of an event occurring. In part three of my dissertation, I utilize subitizing and 

cognitive reflection tests to evaluate if L1 and L2 speakers complete primarily cognitive tasks 

similarly. In this paper, part two of my dissertation, I examine whether speakers modify their 

ethical or moral decision making when using their first or second language. The five studies used 

to explore possible differences in moral and ethical choices include the Trolley Problem, the 

Public Goods Game, the Prisoner’s Dilemma, the Ultimatum Game, and the Knobe scenario.  

 In the Trolley Problem experiment, 278 subjects (L1=83; L2=195) participated in 

English, 47 L2 subjects (native Chinese speakers) participated in the Trolley Problem translated 

into Chinese, and 37 L2 subjects (native English speakers) participated in the Trolley Problem 

translated into Spanish. In the Public Goods Game, 268 subjects (L1=108; L2=160) participated. 

In the Prisoner Dilemma’s game, 281 subjects (L1=117; L2=164) participated. In the Ultimatum 

Game, 74 subjects (L1=113; L2=123) participated. In the Knobe scenario, 200 subjects (L1=116; 

L2=84) participated. In the Trolley Problem and Public Goods game, results do not align with 

previous findings. In the Prisoner’s Dilemma and Ultimatum Games there were observed 

differences that were not significant, however native Chinese speakers showed more giving 

behavior. There were no differences in the Knobe Effect. Implications of bilingual decision-

making on medical and legal decision making are discussed.  
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  Abstract – Trolley Problem: Study 1 

 Do second languages speakers (L2) make decisions that vary from first language speakers 

(L1)? Decision-making researchers have provided important insights into human behavior. 

Kahneman and Tversky (1979) discovered in prospect theory that people make economic 

decisions based on a change in total resources instead of total resources. Decision making 

findings, while important, have focused primarily on Western, English, and L1 English speakers. 

In the last few years, research into decision making with non-Western cultures, non-English 

speakers, and second language speakers has begun to emerge that combine with scattered strands 

of research that can be called research into “bilingual decision making.” The studies to date have 

found that L2 speakers make more utilitarian decisions (Costa et al., 2014), engage in less-

prosocial and more free-rider behavior (Urbig et al., 2015), cooperate less given exposure to 

Anglo culture (Akkermans, Harzing, & van Witteloostuijn, 2010), and reject more unfair 

proposals (Oosterbeek, Sloof, & Van De Kuilen, 2004).  

 I use a Trolley Problem, a thought experiment in ethics, in four experiments to examine if 

there are decision-making differences between first- and second-language speakers. In total, 305 

subjects (L1=110; L2=195) participated in Trolley Problem dilemma. The results indicate that 

native speakers make more utilitarian decisions in the Switch and Footbridge scenarios, but not 

in the Loop scenario. These results contradict results found by Costa et al. (2014) who found that 

non-native speakers made more utilitarian decisions. In the present experiment, native speakers 

are more likely than non-native speakers to make utilitarian decisions and push the large man 

from the bridge to stop the runaway trolley. These results imply that L2 speakers’ decisions may 

differ due to first language but they contrast with results from previous research.  
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Background: The Trolley Problem 

 The Trolley Problem (Foot 1967; Thompson, 1976, Thompson, 1985) is a thought 

experiment to test how people behave under hypothetical ethical dilemmas that require either a 

deontological or utilitarian ethical choice. Deontological ethics refers to rule-based morality such 

as one shall not steal, whereas utilitarian ethics may allow stealing in extreme cases. The Trolley 

Problem is generally presented in three scenarios: the Switch, Loop, and Footbridge (see figure 

1). In the Switch scenario (Foot, 1967), subjects are asked to act as a bystander who sees a 

runaway trolley that will kill five people who are stuck on the main track. The deaths can be 

prevented by pulling a switch that will divert the trolley to a side track where one person is stuck. 

In the Loop scenario, (Costa, MJ 1987)2, subjects are asked, as in the Switch scenario, to act as a 

bystander who sees a runaway trolley that will kill five people who are stuck on the main track. 

In this case, however, the main track is actually a circle and loops back onto the main track. That 

means pulling the level diverts the trolley temporarily but eventually loops back to the main 

track. Normally, the trolley would loop back and still kill five people, but in the this case there is 

a man on the side track so when the trolley hits the man, the five people are saved, since the 

trolley is prevented from looping back onto the main track. In the Footbridge scenario 

(Thompson, 1976), there is a runaway trolley and again there are five people stuck on a track. 

However, in this scenario there is not a side track. Subjects are asked to act as a bystander and 

push a man off of a footbridge that is above the track. Pushing the man will stop the trolley and 

save five people but it will kill the man who was on the footbridge. 

                                                
2	There are two authors named Costa in this paper. Primarily, I cite Costa et al. (2014) for Albert Costa. However, 
this citation refers to Michael J. Costa. 	
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 The Trolley Problem is widely used in the areas of ethics, law, and philosophy. Bruers 

and Braeckmann (2014) write that Trolley Problems have shown that “most people’s intuitions 

do not correspond either with pure (extreme) deontology or with utilitarianism” (Greene et al. 

2001; Hauser et al. 2008; Waldmann and Dieterich 2007). Recent studies suggest that using 

one’s second language leads to more utilitarian decisions (Costa et. al, 2014). Where previous 

studies have fallen short is the under-defined construct of “culture” (Banks, Banks, & McGee, 

1989; Damen, 1987; Galloway, 1999; Hofstede, 1984; Kluckhohn & Kelly, 1945; Kroeber & 

Kluckhohn, 1952; Lederach, 1995; Linton, 1945; Parson, 1949; Useem & Useem; 1963). The 

contribution of this present research is to assess performance based on L2 language competency. 

 

Previous Trolley Problem Studies 

 Sokol (2006) from British Broadcasting Company (BBC) ran an online survey with the 

Switch (n=3,814) and the Footbridge (n=20,320) versions to capture participants decision in the 

thought experiment. In the Switch scenario, 76.85% of participants chose the utilitarian decision 

to move the switch to save five people but kill one person. In the Footbridge scenario, only 

26.88% of participants chose the utilitarian decision.  

 Given Sokol’s (2006) results as a starting point, researchers have begun to utilize the oft-

tested trolley problem in non-Western culture and language groups to study whether utilitarian-

driven decisions have a cultural bias.  Hauser, Cushman, Young, Kang-Xing Jin, and Mikhail 

(2007) collected online responses from 5,000 subjects, the majority of whom are English-

speaking and white, from 120 countries using the “Moral Sense Test”.  The six countries used for 

in the analyses were the United States (n =2,218), Canada (n=93), United Kingdom (n=58), 

Australia (n=49), Brazil (n=31), and India (n=24). Subjects were presented with four scenarios, 
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three moral dilemmas and one control scenario. Each scenario presented a variation of the trolley 

problem in which readers were asked to evaluate the moral permissibility of an intended action, 

or a side-effect of an action.  

 In one set of scenarios, subjects judged that moving a switch to save five people but kill 

one person was permissible by 89% of subjects whereas pushing a large man off a bridge to save 

five people but kill person was permissible by 11% of subjects. In another set of scenarios, 

subjects are provided nearly identical moral dilemmas that differed only if killing a person to 

save five was intended to save five people or a side effect of another action. In the case of 

intended harm 56% of subjects deemed the action permissible whereas in the side-effect case 

72% of subjects deemed the action permissible. In other words, when people believe an action is 

intentional they are more likely to attribute human failing.  

 The authors goal was to test the principle of the “double effect”, that is whether the harm 

created to save others is intended to save others or is the harm “merely a foreseen side effect” to 

save others (Hauser et al. 2007: Fischer & Ravizza, 1992; Kamm, 1998b; Mikhail, 2000; 

Thomson, 1970). The double effect is a method to test subjects from multiple cultures. The 

question for Hauser et al. (2007) was whether participants from various cultural backgrounds 

show similar decisions in intended versus side-effect harm. The results show “across a variety of 

nationalities, ethnicities, religions, ages, educational backgrounds (including exposure to moral 

philosophy), and both genders, shared principles exist” (Hauser et al., 2007, p. 16). Specifically, 

subjects viewed side-effects that led to the death of a person more permissible than intended 

actions. One potential problem with the study is the over-reliance of English speakers to make 

the conclusions. English-speaking participants represented 97.77% of all the participants. This 
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study may be subject to a confirmation bias, rather than letting the data simply confirm that 

English-speakers, by and large, behave similarly when presented with the Trolley Problems.  

 Abarbanell and Hauser (2010) addressed the limitations by Hauser et al. (2007) that 

related to conducing an internet study with educated, urban, English speakers by adopting the 

Moral Sense Test to Mayan Tseltal speakers. The authors investigated the morality of action-

omission cases. In the action case, a man in a boat could save five drowning swimmers, but kill 

one in the process. In the omission scenario, a man could yell to warn five people that a boulder 

rolling down a hill that would kill five people, or do nothing, saving only one person. Across 

multiple conditions the authors found, like in the internet sample from Hauser et al., (2007) that 

“subjects consistently judged means-based harms as worse than side-effects” (p. 217). Like the 

internet subjects, the Mayans subjects perceived “means-based harms as worse than side-effects, 

actions as worse than omissions, and contact-based harms as worse than non-contact (Cushman 

et al., 2006)” (p. 211). The only variable that showed a difference appeared between the urban 

and more educated Mayans and the rural and less educated Mayans. More educated Mayans 

judged the “means-based harm” worse than the “side-effect harm” and action worse than 

omission (p. 216). These results support a moral grammar that “innate moral principles are a 

common human possession” (Mikhail 2011, 317), but they also show a filtering effect of culture 

or perhaps socialization, in this case urbanization, on moral judgments.   

 Building on Hauser et al. (2007)’s methodology and exploring non-English speaker 

assessments of moral dilemmas, Ahlenius and Tännsjö (2012) interviewed 3,000 people from the 

United States (n=1,000), Russia (n= 1,000), and China (n=1,000). Chinese participants were 

interviewed in person while American and Russian participants were interviewed via telephone. 

All 3,000 people were asked about the Switch, Loop, and Footbridge scenarios. The investigators 
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found that the “Switch case elicits more utilitarian judgments than the Loop case, which in turn 

elicits more utilitarian judgments than the foot-bridge Push case” (Ahlenius & Tännsjö, 2012, p. 

196). Among the American, Russian, and Chinese participants Americans make more utilitarian 

judgments than Russians who make more utilitarian judgments than Chinese in all three 

scenarios (see table 1).  

Table 1: American, Russian, and Chinese in Trolley Problem 
 
Dilemma	 American	 Russian	 Chinese	
Switch	 81%	 63%	 52%	
Loop	 60%	 54%	 34%	
Footbridge	 39%	 36%	 22%	
Table 1: American, Russian, and Chinese participants in Trolley cases (Ahlenius and Tännsjö, 2012, p. 197). 
   
 
 Gold, Colman, and Pulford (2014) found comparable results in three experiments. 

Subjects were presented with four scenarios randomly from one of 19 scenarios. In experiment 1, 

British (n=45) and Chinese subjects (n=61) participated in a modified Switch experiment in 

which pulling the switch resulted in either one child losing a meal or five children losing their 

meals. British participants pulled the switch in 80% of the cases while Chinese participants 

pulled the switch in 49.18% of the cases (Gold, Colman, & Pulford, 2014). In experiment 2, 

British (n=55) Chinese (n=45) subjects completed three tasks in their native language. Subjects 

in task one were presented with the Orphan scenario in which participants viewed an animation 

that presented a ball rolling toward a group of five children whose meals would be lost if the ball 

continued on its current path (Gold, Colman, & Pulford, 2014). Participants had the option to 

click a switch that changed the direction of the ball rolling toward to group of five children, but 

diverted it causing one child to lose his/her meal. In task two, participants were presented the 

Trolley Problem Switch scenario. In task three, subjects were presented with a “Gameshow 

scenario” in which subjects could press a button to wipe out the winnings of one contestant but 



 93 

preserve the winnings of five contestants, or do nothing and let five contestants lose their 

winnings but preserve one participant’s winnings (table 2). 

Table 2: British and Chinese in Trolley scenarios 
 
Dilemma	 British	 Chinese	
Trolley	 76.36%	 64.44%	
Orphan	 90%	 73.3%	
Gameshow	 63.64%	 33%	
Table 2: British and Chinese participants in Trolley scenarios (Gold, Colman, & Pulford, 2014). 
  

 After each experiment, the authors asked subjects to judge their decision on a Likert scale 

to switch the track to kill one person to save five people. Chinese subjects judged their actions to 

be “less right” than British subjects in experiment 1 (Orphan scenario), but in experiment 2 that 

included the Train and Gameshow scenarios results showed no differences in how Chinese and 

British subjects judged the wrong-right ratings of their decisions (p. 13).  

 In the final article reviewed, Costa, Foucart, Hayakawa, Aparici, Apesteguia, Heafner, 

Keysar (2014) explored differences in deontological or utilitarian Trolley Problem responses 

when participants used their native language or a foreign language. This is likely the first study 

that operationalizes culture in terms of language, specifically if the language used is one’s native 

language or one’s foreign language.  

 In experiment 1, native/foreign speakers of English/Spanish (n=112) in the US, 

Korean/English speakers (n=80) in Korea, English/French� speakers in France (n=107), and 

Spanish or English/Hebrew speakers (n=18) in Israel participated in the “Footbridge” Trolley 

experiment. Subjects were randomly assigned to either participate in their first or second 

language. Costa et al. (2014) found that of the “people using their native language,” 21% made 

the utilitarian decision as compared to 31% using a foreign language (p. 2). The authors 

theorized that the “reduced emotional resonance of a foreign language leads individuals to be 
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less affected by an emotional aversion to pushing the man, allowing them to make more 

utilitarian decisions” when using their second language (Costa et al., 2014, p. 9).  

 To account for the possibility that people speaking a foreign language may respond 

randomly or respond because of ‘cultural norms’, the authors conducted experiment 2 using the 

“Switch” scenario. Subjects performed each task in the same language but the presentation of the 

materials was counter-balanced across participants. Spanish/English (n=397) and 

English/Spanish (n=328) subjects participated.    The results, similar to experiment 1, show that 

subjects in their native language make the utilitarian decision in 18% of cases, while subjects in 

their foreign make the utilitarian decision in 44% of cases. However, these percentages differed 

in the Switch and Footbridge cases. In the Switch problem, “participants preferred to divert the 

train, killing one person to save five, both in their native (81%) and foreign (80%) language” (p. 

3) with both Spanish and English used as a foreign language. In the Footbridge problem, 

however, utilitarian choices did not increase when using a foreign language (Costa et al., 2014, p. 

3). The authors discounted the possibility of foreign language being an explanation for randomly 

given answers. The authors also discounted “cultural norms” as an explanation for utilitarian 

decision-making differences. Both second language speakers of Spanish (40% and 18%) and 

second language speakers of English (47% and 19%) made more utilitarian decisions. (p. 4). 

Instead, the authors explained the utilitarian effect in terms of “emotional distance” created when 

using one’s second language.  

 Given that Costa et al. (2014) found that subjects tended to switch their decisions using 

deontological ethics in their first language and utilitarian ethics in their second language the 

present study attempts to replicate the tendency to change decisions when subjects use their first 

or second language.  
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 As a way to summarize the results so far, we see the following trends among the Trolley 

Problem scenarios and the participants who have participated.  

Utilitarian decisions 

Switch > Loop > Footbridge 

Americans > Russians > Chinese 

Given that Costa et al. (2014) found that subjects tended to switch their decisions using 

deontological ethics in their first language and utilitarian ethics in their second language the 

present study attempts to replicate the tendency to change decisions when subjects use their first 

or second language.  

 

Study 1 – The Trolley Problem 

Methods & Materials 

 To test participants in the Trolley Problem, I adopted language from the three most 

widely-used versions of the Trolley Problem described in Bruers and Braeckman (2014), then 

modified the language to make it clearer for intermediate speakers of English (see Foot 1967; 

Thomson, 1985; Kamm, 1989, 1998; Fischer & Ravizza; 1992b; Otsuka, 2008), and used three 

of the most used images of the Trolley Problem (Google Images Search). The Trolley Problem 

game instructions are listed in appendix 1. The materials were uploaded to a Qualtrics webpage 

where basic demographic data questions were collected. Participants were provided a link to the 

survey by their teacher after a class recruitment visit. Subjects received oral instructions on the 

study’s purpose, estimated time to complete the questionnaire, a consent form, and instructions 

prior to beginning the survey. The instructions were repeated in written form on the webpage. 

Overall, participants took approximately 5-10 minutes to finish the survey. 
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Participants 

 A total of 305 (L1=110; L2=195) subjects participated in the English version of the 

Trolley Problem. The L1 English speakers were recruited from undergraduate writing courses. 

The L2 speakers were recruited from undergraduate writing courses and an on-campus intensive 

English program. All non-native speakers were advanced students in an on-campus Intensive 

English Program or undergraduate students who had been accepted in a major southwestern 

university.  All materials were presented in English. Non-completed answers were discarded.  

 
Table 3: Subject demographics	
	

  Overall L1 English L2 English 
N 305   110   195   

Age 
  

            
Age 

range 17 - 36   17-25   18-36   
Avg. 20.33 19.20 20.82 
SD 3.00 1.5 3.3 

  
  

            
Gender 

  
            

Male 177   44   133   
% 58.03%   40.00%   68.21%   

Female 128   66   62   
% 41.97%   60.00%   31.79%   

Table 3: Subject demographics 
 

Predictions 

Previous experiments on the Trolley Problem form the basis for two hypotheses (Sokol, 2006; 

Hauser et al., 2007; Abarbanell & Hauser, 2010; Ahlenius & Tännsjö, 2012; Costa et al., 2014).  

Hypothesis 1: L2 speakers will make more utilitarian decisions than L1 speakers in all 
three Trolley Problem Scenarios.  
 
Hypothesis 2: Of the L2 speakers, non-Chinese speakers will make more utilitarian 
decisions than Chinese speakers.  
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Table 3B: L2 subject demographics	
	

  Chinese Arabic Other L2 
N 83   79   33   
  

  
            

Gender 
  

            
Male 47   64   22   

% 56.63%   81.01%   66.67%   
Female 36   15   11   

% 43.37%   18.99%   33.33%   
Table 3B: L2 subject demographics 
 

Results 

 The overall results are summarized in table 4. Data was collected during the Fall 2015 

semester and the Spring 2016 semester. In the Spring 2016 semester, subjects were presented 

only the Switch and Footbridge scenarios so that the total number of subjects who participated in 

the Switch and Footbridge scenarios is higher than the Loop scenario.      

 
Table 4: Overall results 
 

Overall results n Switch n Loop n Footbridge   

 
  Utilitarian   Utilitarian   Utilitarian   

L1 English 83 73 24 19 83 45   

 
  87.95%   79.17%   54.22%   

 
  

 
  

 
  

 
  

L2 English 195 141 99 76 195 72   

 
  72.31%   76.77%   36.92%   

N = 305               
Table 4: Overall results in three Trolley Problem scenarios.  
 
  

 Costa et al. (2014) found that speakers made more utilitarian choices in the Switch and 

Footbridge scenarios. Hypothesis 1 states that L2 speakers will make more utilitarian decisions 

than L1 speakers in all three Trolley Problem Scenarios. Yet, in the scenarios, L2 speakers made 

fewer utilitarian choices than L1 speakers (table 4). Three chi-square tests of independence, 
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Fisher’s exact test, were performed to examine the relationship between the choices in the three 

Trolley scenarios. The chi-square test was used to determine how well the results fit with the 

distribution that is expected if the variables are independent. 

• In	the	Switch	scenario,	the	relationship	between	L1	and	L2	responses	was	
significant,	X2	(1,	N	=	278),	p	=0.0048.	

• In	the	Loop	scenario,	the	relationship	between	L1	and	L2	responses	was	not	
significant,	X2	(1,	N	=	278),	p	=1.000.	

• In	the	Footbridge	scenario,	the	relationship	between	L1	and	L2	responses	was	
significant,	X2	(1,	N	=	278),	p	=0.0082.	

 

In other words, L1 speakers made significantly more utilitarian decisions in the Switch and 

Footbridge scenarios than L2 speakers, which directly contradict the findings by Costa et al. 

(2014) who found that that non-native speakers made more utilitarian decisions in the Switch and 

Footbridge scenario than native speakers. 

 To compare linguistic differences, in particular the effect of L1 on the results, the three 

largest groups of speakers were compared: English (n=83), Chinese (n=83), and Arabic (n=79).  

 
Table 5: English, Arabic, & Chinese results 

First language n Switch n Loop n Footbridge   

 
  Utilitarian   Utilitarian   Utilitarian   

L1 English 83 73 24 19 83 45   

 
  87.95%   79.17%   54.22%   

 
  

 
  

 
  

 
  

L1 Arabic 79 60 63 49 79 32   

 
  75.95%   77.78%   40.51%   

 
  

 
  

 
  

 
  

L1 Chinese 83 59 21 17 83 28   

 
  71.08%   80.95%   33.73%   

N = 245               
Table 5: The results from L1 English, L1 Arabic, L1 Chinese speakers.   
 

 The most striking observations are evident in the Switch and the Footbridge scenarios in 

which English speakers made more utilitarian choices than L1 Chinese speakers. This evidence 
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supports the findings by Ahlenius and Tännsjö (2012) who found that American responders gave 

more utilitarian choices than Chinese responders in a Trolley Problem experiment.  

 Three chi-square tests of independence, Fisher’s exact test, were performed to examine 

the relationship between the native English speakers’ and native Arabic speakers’ choices in the 

three Trolley scenarios.  

Arabic 

• In	the	Switch	scenario,	the	relationship	between	native	English	and	native	Arabic	
responses	was	not	significant,	X2	(1,	N	=	189),	p	=	0.0642.		

• In	the	Loop	scenario,	the	relationship	between	native	English	and	native	Arabic	
responses	was	not	significant,	X2	(1,	N	=	189),	p	=	1.000.	

• In	the	Footbridge	scenario,	the	relationship	between	native	English	and	native	
Arabic	responses	was	not	significant,	X2	(1,	N	=	189),	p	=	0.0862.	

 

In this case, none of responses were significant. In other words, English and Arabic speakers 

decided similarly, though the significance levels in the Switch and Footbridge scenarios suggest 

there may be a tendency for L1 speakers to provide more utilitarian choices.  

 
Chinese 

 Additionally, three chi-square tests of independence, Fisher’s exact test, were performed 

to examine the relationship between the native English speakers’ and native Chinese speakers’ 

choices in the three Trolley scenarios. Specifically, the utilitarian choices were compared.  

• In	the	Switch	scenario,	the	relationship	between	L1	and	native	Chinese	responses	
was	significant,	X2	(2,	N	=	193),	p	=		0.0117.	

• In	the	Loop	scenario,	the	relationship	between	L1	and	native	Chinese	responses	was	
not	significant,	X2	(2,	N	=	193),	p	=	1.0000.	

• In	the	Footbridge	scenario,	the	relationship	between	L1	and	native	Chinese	
responses	was	significant,	X2	(2,	N	=	193),	p	=	0.0121	

 

In this case, the responses in the Switch and Footbridge scenarios were significant. In other 

words, L1 speakers made significantly more utilitarian decisions in the Switch and the 
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Footbridge scenarios than native Chinese speakers that directly contradict the findings by Costa 

et al. (2014) who found that L2 speakers make more utilitarian choices.  

 Hypothesis 2 states that of the L2 speakers, non-Chinese speakers will make more 

utilitarian decisions than Chinese speakers. The results do not support this hypothesis. Arabic 

and Chinese speakers make similar choices in all three scenarios (table 6).  

Table 6: Arabic & Chinese results 
First language n Switch n Loop n Footbridge   

 
  Utilitarian   Utilitarian   Utilitarian   

L1 Arabic 79 60 63 49 79 32   

 
  75.95%   77.78%   40.51%   

 
  

 
  

 
  

 
  

L1 Chinese 83 59 21 17 83 28   

 
  71.08%   80.95%   33.73%   

N=162               
Table 6: The results from L1 Arabic and  L1 Chinese speakers.   
 

Three chi-square tests of independence, Fisher’s exact test, were performed to examine the 

relationship between the choices in the three Trolley scenarios.  

Arabic and Chinese speakers 

• In	the	Switch	scenario,	the	relationship	between	native	Arabic	responses	and	native	
Chinese	responses	was	not	significant,	X2	(1,	N	=	119),	p	=	0.5937.	

• In	the	Loop	scenario,	the	relationship	between	native	Arabic	responses	and	native	
Chinese	responses	was	not	significant,	X2	(1,	N	=	119),	p	=	1.000.	

• In	the	Footbridge	scenario,	the	relationship	between	native	Arabic	responses	and	
native	Chinese	responses	was	not	significant,	X2	(1,	N	=	119),	p	=	0.4175.	

 
In short, native Arabic speakers do not make more utilitarian choices than native Chinese 

speakers. What about the remaining non-Chinese speakers? The 33 subjects who speak fourteen 

other languages (Spanish = 8, Japanese = 4, Korean = 4, Portuguese = 4, Thai = 3, Kinyarwanda 

= 2, Norwegian = 2, French = 1, German = 1, Malay = 1, Mongolian = 1, Nepalese = 1, 

Vietnamese = 1) are also compared to native Chinese speakers.  
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Table 7: Chinese & non-Chinese results (not Arabic) 
First language n Switch n Loop n Footbridge   

 
  Utilitarian   Utilitarian   Utilitarian   

L1 Chinese 83 59 21 17 83 28   

 
  71.08%   80.95%   33.73%   

 
  

 
  

 
  

 
  

L1 Other 33 22 15 10 33 12   

 
  66.67%   66.67%   36.36%   

N = 116               
Table 7: Chinese & non-Chinese results.  

 
Three chi-square tests of independence, Fisher’s exact test, were performed to examine the 

relationship between the choices in the three Trolley scenarios.  

Non-English and non-Arabic and Chinese speakers 

• In	the	Switch	scenario,	the	relationship	between	L2	speakers	(non-Arabic	
responses)	and	native	Chinese	responses	was	not	significant,	X2	(1,	N	=	116),	p	=	
0.6588.	

• In	the	Loop	scenario,	the	relationship	between	L2	speakers	(non-Arabic	responses)	
and	native	Chinese	responses	was	not	significant,	X2	(1,	N	=	116),	p	=	0.4427.	

• In	the	Footbridge	scenario,	the	relationship	between	L2	speakers	(non-Arabic	
responses)	and	native	Chinese	responses	was	not	significant,	X2	(1,	N	=	116),	p	=	
0.8304.	

 

Other L2 speakers, like native Arabic speakers, do not make more utilitarian choices than native 

Chinese speakers. 

 

Discussion 

 The Trolley Problem (Foot 1967; Thompson, 1985) is a thought experiment to test how 

people behave under hypothetical deontological ethical dilemmas. It is used to study human 

morality and it has been widely studied in the areas of ethics, law, and philosophy. The versions 

of the Trolley dilemma commonly used are the “Switch,” (outlined above) “Loop,” and 

“Footbridge.” In the Loop scenario, switching to the alternative track eventually loops back to 
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the main track but not before it would hit a big man, killing one person, but saving five. In the 

Footbridge scenario, the person is on a bridge that traverses the train track and happens to be 

standing next to a big man who, if pushed over the bridge would lead to the big man’s death, but 

the action would also save five people.  

 Bruers and Braeckmann (2014) write that trolley dilemmas have shown that “most 

people’s intuitions do not correspond either with pure (extreme) deontology or with 

utilitarianism (Greene et al. 2001; Waldmann and Dieterich 2007; Hauser et al. 2008).” If the 

intuitions of deontological and utilitarian rules do not correspond, is there a cultural explanation 

for the mismatch between prescribed behavior and real-behavior under hypothetical problems? 

Would people whose culture is not Western-based behave similarly with the trolley problem?   

 In the present study, L1 English speakers and L2 English speakers exhibited statistically 

significant variant behavior in the Switch and Footbridge scenarios which directly contract 

previous findings by Costa et al. (2014). Does this suggest that the population of L1 speakers in 

the present study is more utilitarian no matter the language used? Does it suggest that differences 

identified in various studies, while significant, may fall under the heading of individual 

differences? Do the materials used in both studies prime difference in behavior? In Costa et al. 

(2014) presented the Switch and Footbridge scenarios with (experiment 1) without pictures 

(experiment 2).  

 

Gender 

 Given that the number of L2 male participants outnumbered L2 female participants 133 

to 62, are differences among L2 participants and differences of L2 to L1 participants significant? 

Greene et al. (2009) utilized four versions of the Footbridge scenario to examine the features of 
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the scenario that prompt the fewest utilitarian choices. They found no significant effects of 

gender among the four scenarios. Manipulating whether the one person to be killed in the Trolley 

Problem was young, a genetic relative, or a current mate, Bleske-Rechek, Nelson, Baker, 

Remiker, & Brandt (2010) found in one study that male and female participants opted to pull the 

lever in a switch scenario at equal rates (p = .61) (p. 124). Using a virtual reality environment to 

simulate the Trolley Problem in a three-dimensional space, Navarrete, McDonald, Mott, & 

Asher, (2012) found that utilitarian choices held for individuals of different gender, age, and 

race. 

 

Limitations 

	 The	limitations	of	this	study	and	applied	linguistics	studies	generally	have	to	do	

with	the	confounds.	If	a	result	is	found,	can	it	be	explained	in	terms	of	language	competence	

or	culture?	Can	socio-economic	factors	explain	various	outcomes,	personality,	or	self-

selection	factors	of	people	both	want	to	and	are	qualified	enough	to	travel	abroad	to	study?	

How	can	politics,	religion,	or	ideology	influence	results	in	applied	linguistics	experiments?	
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Abstract – Trolley Problem – Chinese, Study 2 
 

 Do second languages speakers (L2) make decisions that vary from first language speakers 

(L1)? Decision-making researchers have provided important insights into human behavior. 

Decision making findings, while important, have focused primarily on Western, English, and L1 

English speakers. In the last few years, research into decision making with non-Western cultures, 

non-English speakers, and second language speakers has begun to emerge that combine with 

scattered strands of research that can be called research into “bilingual decision making.” The 

studies to date have found that L2 speakers make more utilitarian decisions (Costa et al., 2014), 

engage in less-prosocial and more free-rider behavior (Urbig et al., 2015), cooperate less given 

exposure to Anglo culture (Akkermans, Harzing, & van Witteloostuijn, 2010), and reject more 

unfair proposals (Oosterbeek, Sloof, & Van De Kuilen, 2004).  

 A Trolley Problem (TP) translated in Chinese was used to explore possible decision-

making differences of native Chinese speakers (NCS) take the same survey in English and 

Chinese. Students were undergraduate students who had been accepted in a major southwestern 

university. 47 NCS participated. NCS who answered the English/US version made more 

utilitarian decisions than NCS who answered the Chinese/US version, who in turn made more 

utilitarian decisions than NCS who answered the Chinese/China (Ahlenius & Tännsjö, 2012) 

version. L1 English and NCS’ scores are nearly identical in two scenarios, but in the Footbridge 

scenario L1 speakers made more utilitarian decisions. The variations in utilitarian decisions 

among NCS indicate linguistic and cultural influences on decisions.  

Keywords: bilingual, second language, decision making, trolley problem, Chinese 
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Study 2 – The Trolley Problem, Chinese 

Methods & Materials 

 To test participants in the Trolley Problem, the English version was translated, reviewed, 

and edited by three native Mandarin Chinese speakers who are graduate students in linguistics, 

applied linguistics, or a language-specific field, then the materials were then back-translated for 

comparability. The materials were uploaded to a Qualtrics webpage where basic demographic 

data questions were collected. Participants were provided a link to the survey by their teacher 

after a class recruitment visit. Subjects received oral and written instructions prior to the survey 

regarding the study’s purpose, estimated time to complete the survey, a consent form. 

Participants took approximately 5-10 minutes to finish the survey. 

 

Participants 

 A total of 47 native Chinese speakers participated in the Mandarin Chinese version of the 

Trolley Problem. Students were undergraduate students who had been accepted in a major 

southwestern university. The participants were recruited from undergraduate writing courses that 

are designed for second language speakers of English. 
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Table 1: L1 Chinese participants 

N 47 
Age 

  
  

Age 
range 17 - 25 
Avg. 19.74 
SD 1.55 

  
  

  
Gender 

  
  

Male 25 
% 53.19% 

Female 22 
% 46.81% 

Table 1: L1 Chinese participants.  

Predictions 

 It would be expected that participants who complete the Trolley Problem in Chinese 

would exhibit similar utilitarian choices found in previous studies. Ahlenius and Tännsjö (2012) 

compared utilitarian choices in the Trolley Problem with American, Russian, and Chinese 

speakers. In all three scenarios, the Chinese speakers made the fewest utilitarian choices. Gold, 

Colman and Pulford (2014) found in three dilemmas with the same structure as the Trolley 

Problem (Trolley, Orphan, Game show) that Chinese make fewer utilitarian choices than British 

participants.   

Hypothesis 1: Native Chinese speakers who participate in the Chinese Trolley Problem 
will make fewer utilitarian choices than native Chinese speakers who participate in the 
English Trolley Problem in all three scenarios.  

 

Results – descriptive statistics 

 The results do not support this claim. The Chinese participants who took the English 

version in the United States provided more utilitarian decisions (option 1) in all three scenarios 

than the Chinese participants in the study by Ahlenius and Tännsjö (2012). Viewing the three 

tests together shows a trend among the Chinese speakers taking the Trolley Problem. The 
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Chinese speakers taking the Chinese version in China make fewer utilitarian decisions in all 

three scenarios than the Chinese speakers taking the Chinese version in the US who in turn make 

fewer utilitarian decisions in two of the three scenarios than the Chinese speakers taking the 

English version in the US. Generally then, it can be said that: 

Utilitarian decisions 

in China, Chinese version < in US, Chinese version < in US, English version 

 

Table 2: Chinese speakers’ results 
language/location n Switch n Loop n Footbridge   

 
  Utilitarian   Utilitarian   Utilitarian   

Chinese/China -- 
     

  
Ahlenius*   52.00%   34.00%   22.00%   

 
  

 
  

 
  

 
  

Chinese/US 47 30 47 32 47 16   

 
  63.83%   68.09%   34.04%   

 
  

 
  

 
  

 
  

English/US 83 59 21 17 83 28   

 
  71.08%   80.95%   33.73%   

N = 130               
Table 2: Chinese speakers in Ahlenius and Tännsjö (2012) study and two studies from the current research.  
* In the Ahlenius and Tännsjö (2012) study, participants were given the option to answer, “I don’t know.” This 
explains the discrepancy of the percentages so that 52% + 36% = 88%.  
 

Results – inferential statistics 

 Three chi-square tests of independence, Fisher’s exact test, were performed to examine 

the relationship between the versions in the three Trolley scenarios.  

English and Chinese versions 

• In the Switch scenario, the relationship between the responses in the English and Chinese versions 
was not significant, X2 (1, N = 130), p = 0.4350. 

• In the Loop scenario, the relationship between the responses in the English and Chinese versions 
was not significant, X2 (1, N = 68), p = 0.3835. 

• In the Footbridge scenario, the relationship between the responses in the English and Chinese 
versions was not significant, X2 (1, N = 130), p = 1000. 
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In short, Chinese speakers in both the English and Chinese version give very similar utilitarian 

responses.  

 

Discussion 

 One observation from Ahlenius and Tännsjö’s (2012) data of Chinese speakers in China, 

and the Chinese speakers who participated in English and the Chinese speakers who participated 

in Chinese is that there seems to be an increase in utilitarian choices the farther subjects are from 

their language and culture. A possible explanation from applied linguistics will be offered,. 

Bardovi-Harlig and Dörnyei (1998) studied people learning English in an English-speaking 

country versus people learning English at home in terms of pragmatic and grammatical 

awareness. Pragmatics is the study of linguistic meaning in context (conversational implicature, 

Grice, 1981; encoded meaning, Levinson, 2000). The distinctions are referred to as English as a 

Second Language (ESL), those who learn English in an English-speaking country, and English 

as a Foreign Language (EFL), those who learn English in a non-English-speaking country, 

typically home. While ESL learners identify more pragmatic errors, EFL learners recognize more 

grammatical errors. For Chinese speakers who took the Chinese version of the Trolley Problem 

in the United States, they may have developed more pragmatic awareness about their linguistic 

environment, which can influence their decisions on an ethical thought experiment. The results 

of the Chinese speakers who took the English version of the Trolley Problem indicate that there 

is a linguistic pull on decision making that reflects in the percentages of utilitarian and non-

utilitarian decisions made by Chinese speakers using English as their second language.  
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Abstract – Trolley Problem – Spanish, Study 3 
 

 Do second languages speakers (L2) make decisions that vary from first language speakers 

(L1)? Decision-making researchers have provided important insights into human behavior. 

Decision making findings, while important, have focused primarily on Western, English, and L1 

English speakers. In the last few years, research into decision making with non-Western cultures, 

non-English speakers, and second language speakers has begun to emerge that combine with 

scattered strands of research that can be called research into “bilingual decision making.” The 

studies to date have found that L2 speakers make more utilitarian decisions (Costa et al., 2014), 

engage in less-prosocial and more free-rider behavior (Urbig et al., 2015), cooperate less given 

exposure to Anglo culture (Akkermans, Harzing, & van Witteloostuijn, 2010), and reject more 

unfair proposals (Oosterbeek, Sloof, & Van De Kuilen, 2004).  

 Below I use a Trolley Problem games translated into Spanish to examine if there are 

decision-making differences between first- and second-language speakers. In total, 36 native 

English speakers participated in the Spanish version of the Trolley Problem. The native English 

speakers who took the Trolley Problem in English made more utilitarian decisions than a similar 

group of native English speakers who took the Trolley Problem in Spanish. This finding implies 

that when people use their second language that they are more prone to make utilitarian choices, 

which runs counter to the finding by Costa et al. (2014).  

Keywords: bilingual, second language, decision making, trolley problem, Spanish 
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Study 3 – The Trolley Problem, Spanish 

Methods & Materials 

 To test participants in the Trolley Problem, the English version was translated, reviewed, 

and edited by three Mexican Spanish native speakers who are graduate students in the fields of 

linguistics, applied linguistics, or a language-specific field, then the materials were then back-

translated for comparability. Mexican Spanish was chosen because it is the version with which 

most students in Tucson, Arizona have contact, given the region’s long-standing connections 

with Mexico, 60 miles away.  

 The materials were uploaded to a Qualtrics webpage where basic demographic data 

questions were collected. Participants were provided a link to the survey by their teacher after a 

class recruitment visit. Subjects received oral instructions prior to beginning the survey regarding 

the study’s purpose, estimated time to complete the questionnaire, a consent form, and 

instructions. Participants took approximately 5-10 minutes to finish the survey. 

 

Participants 

 A total of 36 native English speakers participated in the Spanish version of the Trolley 

Problem. The participants were recruited from undergraduate Spanish courses (300-level).  
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Table 1: L2 Spanish participants 
 

N 36 
Age 

  
  

Age 
range 18 - 52 
Avg. 20.22 
SD 5.59 

  
  

  
Gender 

  
  

Male 7 
% 19.44% 

Female 29 
% 80.56% 

Table 1: L2 Spanish participants.  

 

Predictions 

 It would be expected that participants who complete the Trolley Problem in Spanish 

would exhibit similar utilitarian choices found in previous studies. Costa et al. (2014) studied 

two populations of English and Spanish bilinguals. In the Switch scenario, L1 English speakers 

participants made a utilitarian choice when using English 18% of time versus 44% of the time 

when using Spanish. In the Footbridge scenario, L1 English speakers made a utilitarian choice 

when using English 21% of time versus 31% when using Spanish.3  

Hypothesis 1: Native English speakers will make fewer utilitarian choices when using 
English than when using Spanish.  
 

 

 

 

 

                                                
3	These	percentages	are	close	estimates	as	Costa	et	al.	(2014)	given	percentages	with	all	L1	and	L2	
participants	without	separating	the	exact	percentages	of	English	participants.		
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Results – descriptive statistics 

 Costa et al. (2014) did not use the Loop scenario so the results below will include only 

the Switch and Footbridge scenarios. While the results in the Switch scenario are consistent with 

Costa et al.’s  (2014) findings, the results in the Footbridge scenario are not consistent with Costa 

et al.’s (2014) findings (table 2).  

	
Table 2: English speakers’ results 

 
N   Switch   Footbridge 

Costa 
English 328, 112   18.00%   28.00% 

  
  

 
  

 Costa 
Spanish 328, 112   44.00%   44.00% 
      
Brooks 
English 
 

83 
   

87.95% 
   

54.22% 
 

Brooks 
Spanish 
 

36 
   

91.67% 
   

33.00% 
 

Table 2: English speakers in Costa et al. (2014) study and two studies from  the current research.  
 

Results – inferential statistics 

 Three independent-samples t-tests were conducted to compare native English speakers 

responses in English and Spanish. In the Switch scenario, there was not a significant difference 

between the English version responses (M=1.12;SD=.33) and the Spanish version responses 

(M=1.08;SD=.28); t(117) = .593 , p = .555. In the Loop scenario, there was not a significant 

differences between the English version responses (M=1.21;SD=.41) and the Spanish version 

responses (M=1.08;SD=.28); t(36.886) = 1.292 , p = .204. In the Footbridge scenario, however, 

there was a significant difference between the English version responses (M=1.46;SD=.50) and 

the Spanish version responses (M=1.67;SD=.47); t(69.579) = -2.157 , p = .034.  In other words, 

L1 English respondents who took the English Trolley Problem and L1 English respondents who 
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took the Spanish Trolley Problem only showed a difference in the Footbridge condition and in 

the Footbridge condition participants who took the English version scored higher in utilitarian 

choices. This result contradicts the finding by Costa et al. (2014).  

 

Discussion 

 Comparing the results from Costa et al. (2014) to the results in the present study indicate 

that Trolley Problem indeed can uncover distinctions people make when using their first or 

second language when making a decision faced with an ethical dilemma. The question is whether 

the uncovered distinctions fall into similar patterns. In Spain, English speakers behaved as they 

were expected and made fewer utilitarian decisions in their native language than their non-native 

language in two Trolley Problem scenarios. In the United States, English speakers made the 

same percentage of utilitarian decisions in the Switch scenario, however in the Footbridge 

scenario English speakers using English made more utilitarian decisions.  

 

Study 4 – The Trolley Problem, Repeated Measures 

 Because the studies above compared different groups of speakers, an additional repeated 

measures experiment was conducted using a subset of subjects who agreed to participate in the 

Trolley Problem their first and second language with a four-week gap between experiments. 

Subjects were presented the Switch and Footbridge scenarios. Below data from Chinese speakers 

who participated in the Trolley Problem in English (L2) then Chinese (L1), data from English 

speakers who participated in the Trolley Problem in Spanish (L2) and English (L1) and English 

speakers who participated in the Trolley Problem in Spanish twice will be shared. 
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Table 1: Subject demographics	

 Chinese Spanish English 
N 16 9 6 

 
Table 1: Subject demographics 
 

Chinese (Trolley Problem in English and Chinese) 

 A total of 16 native Chinese speakers participated in the English version then a Chinese 

version of the Trolley Problem.  The English version was translated, reviewed, and edited by 

three native Mandarin Chinese speakers who are graduate students in linguistics, applied 

linguistics, or a language-specific field, then the materials were then back-translated for 

comparability 

 

Table 2: Chinese speakers’ results, English and Chinese version (n=16) 

 
Switch   Footbridge 

English version 68.75%   37.50% 

  
  

 Chinese version 56.25%   37.50% 
    

Table 2: Chinese speakers’ results, English and Chinese version (n=16) 
 

 For both the Switch and Footbridge scenarios a paired-samples t-test was conducted to 

compare participants’ English and Chinese responses. In the Switch scenario, the correlation of  

responses in the English and Chinese versions (r = .493) was not significant, whereas in the 

Footbridge scenario the correlation of responses (r = .001) was significant. In other words, 

Chinese participants tended to answer differently in the Switch scenario, but the same 

participants provided the same answers in the Footbridge scenario. Though the consistency in 

answers between the Switch and Footbridge differs, there are no differences when responses are 

analyzed in the aggregate. Switch: There was not a significant difference in the English (M=1.31, 
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SD=.48) and Chinese responses (M=1.44, SD=.51); t(15) -1.000, p = .333. Footbridge: There 

was not a significant difference in the English (M=1.63, SD=.50) and Chinese responses 

(M=1.63, SD=.50); t(15) .000, p = 1.000. The results indicate that Chinese speakers responded 

consistently on both Trolley Problem versions. 

 

English (Trolley Problem in Spanish and English) 

 A total of nine native English speakers participated in the English version then a Spanish 

version of the Trolley Problem.  The English version was translated, reviewed, and edited by 

three native Spanish speakers who are graduate students in linguistics, applied linguistics, or a 

language-specific field, then the materials were then back-translated for comparability 

 

Table 3: English speakers’ results, English and Spanish version (n=9) 

 
Switch   Footbridge 

English version 88.89%   66.67% 

  
  

 Spanish version 100.00%   55.56% 
    

Table 3: English speakers’ results, English and Spanish version (n=9) 
 

 For both the Switch and Footbridge scenarios a paired-samples t-test was conducted to 

compare participants’ English responses and participants’ Spanish responses. In the Switch 

scenario, a correlation could not be computed because the standard of error is 0, whereas in the 

Footbridge scenario the correlation of responses (r = .011) was significant. In other words, 

English participants tended to answer similarly in the Switch scenario, but the same participants 

provided significantly different answers in the Footbridge scenario. Though the consistency in 

answers between the Switch and Footbridge differs, there are no differences when responses are 

analyzed in the aggregate. Switch: There was not a significant difference in the English (M=1.11, 
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SD=.33) and Spanish responses (M=1.00, SD=.30); t(8) -1.000, p = .347. Footbridge: There was 

not a significant difference in the English (M=1.33, SD=.50) and Spanish responses (M=1.44, 

SD=.53); t(15) -1.000, p = .347. These results indicate that English participants who took both 

versions of the Trolley Problem consistently gave the same responses.  

 

Discussion 

Chinese 

 If the responses given by Chinese speakers are the same no matter the language in which 

the Trolley Problem was presented in the repeated measures design (experiment 4), then how 

does this result fit with the results from experiment 1 and experiment 2? Comparing the repeated 

measures choices to Chinese participants’ choices in experiment 1 (English,) and experiment 2 

(Chinese) show persistent results. The difference in the English version Switch scores in 

experiment 1 (n=83) and experiment 4 (n=16) was not significant, X2 (1, N=99), p = .2528. The 

difference in the English version Footbridge scores in experiment 1 (n=83) and experiment 4 

(n=16) was also not significant, X2 (1, N=99), p = .7797.  

 Likewise, the difference in the Chinese version Switch scores in experiment 2 (n=47) and 

experiment 4 (n=16) was not significant, X2 (1, N=63), p = .7665. The difference in the Chinese 

Footbridge scores in experiment 1 (n=47) and experiment 4 (n=16) was not significant, X2 (1, 

N=63), p = 1.000. In other words, Chinese speakers who took the English and Chinese versions 

across two experiments answered consistently. 

 The consistency in responses by Chinese speakers’ responses in both the English and 

Chinese version represents a central tendency that seems to indicate a significant difference from 

L1 speakers' central tendency. For English speakers (n=6) who took the English version twice, 
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they showed no significant correlations in the Switch scenario (same responses), and the 

Footbridge scenario (r=707) . The English speakers also showed no differences in the Switch 

scenario (same responses), and in the Footbridge scenario,  t(5) =1.000, p=363. This would 

suggest a strong effect for language on decision making (see figure 1).  

 

Figure 1: Influence of language on decision making 

 

Figure 1: Influence of language on decision making.  

 

Spanish 

 Like the Chinese speaker data, when the responses given by English speakers are 

consistent no matter the language in which the Trolley Problem was presented in the repeated 

measures design (experiment 4), the question becomes how does this result fits with the results 

from experiment 1 and experiment 3? Comparing the repeated measures choices to English 

participants’ choices in experiment 1 (English,) and experiment 4 (Spanish) show persistent 

results. The difference in the English version Switch scores in experiment 1 (n=83) and 

experiment 4 (n=9) was not significant, X2 (1, N=92), p = 1.000. The difference in the English 

version Footbridge scores in experiment 1 (n=83) and experiment 4 (n=16) was also not 

significant, X2 (1, N=92), p = .7262.  

 Likewise, the difference in the Spanish version Switch scores in experiment 3 (n=36) and 

experiment 4 (n=9) was not significant, X2 (1, N=45), p = 1.000. The difference in the Spanish 
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Footbridge scores in experiment 3 (n=36) and experiment 4 (n=9) was not significant, X2 (1, 

N=45), p = .2652. In other words, English speakers who took the English and Spanish versions 

across two experiments answered consistently.  

 The consistency in responses by English speakers’ responses in both the Spanish and 

English version represents a central tendency, however because data has not been collected from 

native Spanish speakers no direct comparisons can be made. Still, given that Chinese speakers 

and English speakers showed similarity when participating in both versions of the Trolley 

Problem, and similar groups of English and Chinese speakers showed significant differences 

(experiment 1) on the Switch and Footbridge scenarios strongly suggests that language has a 

persistent effect on decision making when participating on the Trolley Problem in two languages.  

 

Limitations 

 While finding that participants’ answers are consistent in two languages is promising, the 

results that show that native speakers make more utilitarian decisions directly contradicts the 

results by Costa et al. (2014) who found that L2 speakers make more utilitarian choices. 

 This can be caused by various factors including the subjects tested, the stimulus materials 

used, or the translations. Costa et al. (2014) argue that using a foreign language “increases 

utilitarian choice” because a foreign language “elicits less intense emotional reactions relative to 

a native language” (p. 1). If that is true, then why did native English speakers participating in an 

English version of the Trolley Problem make more utilitarian choices (54.22%) than a similar 

group of participants who took the Spanish version (33.00%)? Participants in Costa et al. (2014) 

were students recruited from the University of Chicago, Universitat de Barcelona, the Universitat 

Autònoma de Barcelona and the Universidad de Málaga. Participants in the present study were 
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recruited from the University of Arizona. Many of the native English speakers at University of 

Arizona come from suburban, wealthier families. Most of the non-native speakers of English at 

the University of Arizona come from families who have enough resources to pay additional 

tuition and living costs for their children to study abroad. In this cursory review, it is hard to see 

that there are fundamental differences in the participants.  

 Comparing the materials used by Costa et al. (2014) and the materials used in the present 

experiment, the most telling difference is the use of the words “should” and “would.” In the 

present experiments, participants were promoted “should you push the man?” while Costa et al. 

(2014) asked “would you push the man?” If one word difference changed the observed changed 

in answer tendencies, then it indicates that all participants are sensitive to the meanings of the 

English modals “should” and “would.” While “would” indicates a conditional statement, “should” 

indicates an obligation to do something. It is possible that L1 English speakers are compelled to 

pull the switch or push the man because the embedded obligation when using the word “should.” 

 In Costa et al. (2014) subjects were presented the Switch and Footbridge materials 

without pictures. In the present study, subjects were presented with pictures depicting both 

scenarios. The explanation given by Costa et al. (2014) is that subjects are more emotional when 

answering questions in their first language, which makes them more prone to make deontological 

choices. In the present study, the opposite appears to be true. Seeing the pictures made subjects 

more utilitarian not less. If seeing the pictures increased the choice to push a man off a bridge to 

save five people, then perhaps the students’ attitudes differ significantly. Could it be that the  

University of Arizona students who participated in the Trolley Problem exhibit more utilitarian 

behavior? If so, the explanations may be explainable by culture and politics.  
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 In both the Costa et al. (2014) all materials were translated then back-translated. 

Whatever the reason for the findings that contradict Costa et al. (2014) more research will need 

to be conducted to determine the reasons why speakers, first- or second-language speakers, make 

utilitarian choices.   
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Abstract – Public Goods 
 

 
 Do second languages speakers (L2) make decisions that vary from first language speakers 

(L1)? Decision-making researchers have provided important insights into human behavior. 

Kahneman and Tversky (1979) discovered in prospect theory that people make economic 

decisions based on a change in total resources instead of total resources. Decision making 

findings, while important, have focused primarily on Western, English, and L1 English speakers. 

In the last few years, research into decision making with non-Western cultures, non-English 

speakers, and second language speakers has begun to emerge that combine with scattered strands 

of research that can be called research into “bilingual decision making.” The studies to date have 

found that L2 speakers make more utilitarian decisions (Costa et al., 2014), cooperate less given 

exposure to Anglo culture (Akkermans, Harzing, & van Witteloostuijn, 2010), and reject more 

unfair proposals (Oosterbeek, Sloof, & Van De Kuilen, 2004).  

 Below I use a Public Goods game to examine if there are decision-making differences 

between first- and second-language speakers. In total, 268 subjects (L1=108; L2=160) 

participated in two public goods game experiments. L2 speakers on average contribute more than 

L1 speakers in a Public Goods Game. This result contradicts previous findings by Urbig et al., 

(2015) and it implies that giving behavior is strongly influenced by culture.  

Keywords: bilingual, second language, decision making, public goods game 
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Background 2: Public Good Games 

 Public Goods games (Samuelson, 1954) are experimental economics games in which 

participants are given the option to contribute some of their funds towards the common good. 

Putting money toward the public goods has the potential to provide a strong return on 

investment, however it means an immediate loss to the participants. If participants decide to 

contribute they incur an immediate loss that may not be returned. However, the common fund 

contributions are multiplied so when common funds are distributed back to the individuals, the 

choice to contribute toward the group can lead to more total funds than before the contribution. 

Each player faces the temptation to defect and to free-ride on the other player's contributions 

since each invested dollar yields only a return of 50 cents to the investor. Therefore the 'rational' 

and dominating solution is to defect and invest nothing. Consequentially, groups of rational 

players will forego the public good and are thus unable to increase their initial endowment. This 

leads to a deadlock in a state of mutual defection and economic stalemate. Rationally, the best 

decision is to invest nothing and reap the proceeds from the other players (Hauert, 2005). 

However, the best payouts occur when all participants contribute money to the common good. 

Results change depending on the factor used to multiply the common goods and on the 

explicitness of outcomes. There is no reason to expect that L2 speakers would behave differently 

in the same scenarios as first language speakers.  

 There are multiple versions of the public goods game including two-player and multi-

player games that can be one-shot games or repeated, iterated games. In every version, 

participants are given the option to contribute some funds toward the common good. The 

explanation for diminishing contributions is inequity aversion, which means that people do not 

like to feel that they are being treated unfairly (Fehr & Schmidt, 1999). If a participant in one 
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game makes a low offer but reaps more of the reward, the second participant may invest less to 

the public good in subsequent rounds. Fehr and Schmidt (1999) model inequity aversion as “self- 

centered if people do not care per se about inequity that exists among other people but are only 

interested in the fairness of their own material payoff relative to the payoff of others” (p. 819). 

Though relative self-centeredness can be studied among cultures, the focus of this experiment is 

simply to determine if the behavior of native- and non-native English-speaking participants 

differs in a modified public goods game.  

 The free-rider problem (Olson, 1965) occurs when those who do not contribute to a 

common good nonetheless benefit. It is the free-rider problem that Urbig, Terjesen, Procher, 

Muehlfeld, and van Witteloostuijn (2015) examine: is one’s free riding behavior is affected by 

one’s use of a first- or second-language? Theoretically, Urbig et al. (2015) base their research on 

dual-process theory in which system 1 (automatic and unconscious) versus system 2 (explicit and 

conscious) can account for various behaviors, such as decision making. For the purposes of 

studying behaviors in the public goods game, the question is how system 1 and system 2 lead to 

either more pro-social or free-riding decision behavior. Pro-social and cooperative behavior is 

usually associated with system 1 thinking (Cornelissen, Dewitte, & Warlop, 2011; Rand et al., 

2012; Rand et al., 2014; Shulz et al., 2014).  

 In order to study how system 1 and system 2 thinking may be triggered, Alter, 

Oppenheimer, Epley, and Eyre (2007) conducted four experiments to investigate whether 

disfluency triggers the use of system 2 thinking. Disfluency refers to metacognitive experiences 

of difficulty of resolving a problem or task that signals the need to use system 2 thinking (Alter 

et al., 2007). The authors found that tasks considered more difficult led to more deliberate 

thinking. In turn, more deliberate, conscious, and controlled thinking may be associated more 
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with using one’s second language. Keysar, Hayakawa, and An (2012) found in six experiments 

that “people rely more on systematic processes that respect normative rules when making 

decisions in a foreign language than when making decisions in their native tongue” (p. 666). 

Combining the “task” of using a second language with varying problems would suggest that non-

native speakers would rely more system 2 thinking that could lead to less prosocial behavior.  

 Urbig et al. (2015) use evidence for system 1 and system 2 thinking predict that in a 

Public Goods Game one’s decision process on whether or not to engage in pro-social behavior 

depends in part on one’s language. Urbig et al. (2015) hypothesize that L2 speakers would 

engage in less pro-social behavior initially, or more free-riding behavior due to the use of system 

2 thinking. However, once the decision was made to contribute Urbig et al. (2015) hypothesize 

that L2 speakers would not exhibit differences. Data was collected from groups of 30 students 

who participated in public goods game in either their first language (Dutch) or their second 

language (English). Of the participants 54% were classified as free-riders. The authors found 

more free-riders when participants play the Public Goods game in English. In other words, L2 

participants were less likely to contribute to the common good (Urbig et al., 2015). Below I will 

examine my data in light of Urbig et al.’s findings.  

 

Two Public Goods Game experiments 

Methods & Materials 

 To test how participants would assess the Public Goods Game, I adopted instructions 

from Rand, Greene, and Nowak (2012), then modified the language to make it clearer for 

intermediate speakers of English. A modified version of the one-shot Public Goods Game was 
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used, then translated the game into Chinese and Spanish for a repeated measures test in 

experiment 2. The Public Goods game instructions are listed in appendix 2.   

 The materials were uploaded to a Qualtrics webpage where basic demographic data 

questions were collected. Participants were provided a link to the survey by their teacher after a 

class recruitment visit. Subjects received oral instructions prior to beginning the survey regarding 

the study’s purpose, estimated time to complete the questionnaire, a consent form, and 

instructions. The instructions were repeated in written form in the webpage. Participants took 

approximately 5 minutes to finish the survey. 

 

Experiment 1 

Participants 

 A total of 268 subjects  (L1=108; L2=160) participated in a Public Goods game. The L2 

participants speak eighteen languages: Mandarin Chinese (n=116), Arabic (n=18), Spanish 

(n=10), Portuguese (n=2), Vietnamese (n=2), and 1 each of Korean, Japanese, Thai, Norwegian, 

Swedish, Italian, French, Italian, German, Malay Finish, and Cantonese.  

Table 1: Subject demographics 

  Overall L1 English L2 English 
N 268 

 
108   

 
160     

Age 
  

  
  

  
  

  
Age 

range 17 - 27 17 - 22 17 - 27 
Avg. 19.39 18.77 20.00 

  
  

  
  

  
  

  
Gender 

  
  

  
  

  
  

Male 139 
 

52   
 

87   
% 51.87% 

 
48.15%   

 
54.38%   

Female 129 
 

56   
 

73   
% 48.13%   52.85%     45.63%   

Table 1: Subject demographics.  
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Predictions 

 In a public goods game with a time pressure condition, subjects were found to “contribute 

significantly more money on average than subjects in the time-delay condition” (Rand, Greene, 

& Nowak, 2012, p. 428). Assuming that L2 speakers exhibit more reflective system 2 thinking, 

the supposition is that they will give less money than L1 speakers as the time pressure becomes 

more acute. Finding that L2 speakers would exhibit more system 2 thinking would also match 

the findings that disfluency, the difficulty of resolving a task, triggers more system 2 thinking 

(Alter et al., 2007). Keysar, Hayakawa, and An (2012) found that L2 speakers rely more on 

system 2 thinking when making decisions in a second language. Urbig et al. (2015) found that in 

a public goods game L2 speakers exhibit less pro-social behavior and more free-rider behavior, 

therefore less likely to contribute to the common good.  The preliminary evidence suggests 

straight-forward hypotheses.  

Hypothesis 1: L2 speakers will contribute less in a public goods game. 
 
Hypothesis 2: L2 speakers’ contributions will decrease compared to L1 speakers as the 
time given to complete the task decreases.  

 

 In order to test system 1 and system 2 thinking (fast & reactive vs. slow & deliberate) for 

first- and second-language participants, groups of subjects were presented with the stimuli 40-90 

second intervals. Using varying time constraints is based on the research by Rand, Greene, & 

Nowak (2012) who found that “across a range of experimental designs, subjects who reach their 

decisions more quickly are more cooperative” (p. 427). Do subjects in a public goods game 

exhibit more or less giving behaviors based on the time the stimulus is presented? Do second 

language speakers exhibit more selfish behavior because of their reliance of system 2 thinking?  
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Results – descriptive statistics 

 The analyses below are framed by the results of the participants who finished the scenario 

in time to be recorded. Overall, a greater percentage of L2 speakers (75.41%) than L2 speakers 

(68.66%) answered quickly enough to provide contribution amounts. Overall, the contributions 

by amount, the percentage of contributions by amount, and the total sum contributed in the 

public goods game can be compared (table 3). 

 
Table 3: Contributions by amount from L1 and L2 speakers. 
 

contribution  given L1 L2 
$0.00  26 17 9 
$0.50  32 15 17 
$1.00  69 23 46 
$1.50  29 14 15 
$2.00  112 39 73 

 
268 108 160 

Table 3: Contributions by amount from L1 and L2 speakers. 
 

Looking at the percentage of contributions by group, we see that the largest percentage of giving 

in both groups was for the maximum amount ($2.00) (table 4).  

Table 4: Contributions by percentage from L1 and L2 speakers, experiment 1 
 

percentage  given L1 L2 
$0.00  26 15.74% 5.63% 
$0.50  32 13.89% 10.63% 
$1.00  69 21.30% 28.75% 
$1.50  29 12.96% 9.38% 
$2.00  112 36.11% 45.63% 

 
268 1 1 

Table 4: Contributions by percentage from L1 and L2 speakers, experiment 1 
 

Given the selected contribution amounts, it is useful to see how much money each group would 

have contributed had real money been used (table 5).  
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Table 5: Contributions by total amount from L1 and L2 speakers. 
total  given L1 L2 
$0.00  26 $0.00  $0.00  
$0.50  32 $7.50  $8.50  
$1.00  69 $23.00  $46.00  
$1.50  29 $21.00  $22.50  
$2.00  112 $78.00  $146.00  

 
268 $129.50 $223.00 

Table 5: Contributions by total amount from L1 and L2 speakers. 
 

Table 6: Average contribution for L1 and L2 speakers, experiment 1 
 

L1 L2 
$1.20 $1.39 

 
Table 6: Average contributions for L1 and L2 speakers, experiment 1 
 

 On average, L1 speakers gave $1.20 per person, while L2 speakers gave $1.39 per 

person. Had the L1 speakers only interacted with L1 speakers in groups of four and contributed 

$1.20 each, then each participant would have earned $2.40, increasing his/her wealth from $2.00 

to $2.40, or a 20% return on investment. L2 speakers, on the other hand, would have earned 

$2.78, increasing his/her wealth by $0.78, or a 39% return on investment. In the aggregate, these 

preliminary results run counter to findings by Urbig et al. (2015) who found that L2 participants 

were less likely to contribute in a public goods game played in English.  

  Hypothesis 1 states that L2 speakers will contribute less in a Public Goods game. The 

evidence does not support this hypothesis. In fact, L2 speakers ($1.39) on average contributed 

more on average than L1 speakers ($1.20). 

 Hypothesis 2 states that L2 speakers’ contributions will decrease compared to L1 

speakers as the time given to complete the task decreases. There is little support for this 

hypothesis. L2 speakers gave more in the 90-, 60-, and 50-second condition than L1 speakers. In 
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the 40-second condition, L1 speakers gave more than L2 speakers, but in the 40-second 

condition only two L2 subjects participated.  

 

Results – inferential statistics 

 Two independent-samples t-tests were conducted to compare L1 and L2 participants’ 

responses in terms of giving and in terms of time to answer in the Public Goods Game. In terms 

of giving amounts, there were significant differences between L1 speakers (M=1.20, SD=.74) 

and L2 speakers (M=1.39, .64); t(266) = .-2.224 , p = .023. In terms of time to respond measured 

by the last click that captures the entire time taken on every question, there were no significant 

differences between L1 speakers (M=34.73 seconds, SD=20.15) and L2 speakers (M=35.63 

seconds, 24.20); t(252) = .-.322 , p = .749. These results suggest L2 speakers contribute more not 

less in a Public Goods Game contrary to the findings by Urbig et al. (2015) and despite the likely 

slower time it takes for L2 speakers to make decisions, it does not make them less likely to give.  

 A separate analysis was conducted with native Chinese participants. There were 

significant differences between L1 English speakers (M=1.20, SD=.74) and native Chinese 

speakers (M=1.45, .62); t(216) = -.2757 , p = .006. Chinese participants gave more.  

 To test whether it is the native Chinese speakers that that are responsible for the for the 

significance difference in the entire population of participating L2 subjects, an additional 

independent-samples t-test was conducted. In terms of giving amounts, there were no significant 

differences between native English speakers (M=1.20, SD=.74) and non-native Chinese speakers 

(M=1.26, .67); t(156) = -.494  , p = .622. In short, Chinese speakers in the Public Goods game 

gave more than other L2 speakers of English and native English speakers.  



 131 

 These results suggest that L2 speakers do not necessarily exhibit less pro-social behavior 

and more free-rider behavior. In fact, they suggest the opposite conclusion from Urbig et al. 

(2015). In the aggregate, L2 speakers gave more per participant than L1 speakers   
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Study 2 – Public Good Game, Repeated Measures 

 Because the studies above compared different groups of speakers, an additional repeated 

measures experiment was conducted using a subset of subjects who agreed to participate in the 

Public Goods Game their first and second language with a four-week gap between experiments. 

Subjects were presented with the Public Good Game that was used in experiment 1. Below data 

from Chinese speakers who participated in the Public Goods Game in English (L2) then Chinese 

(L1), data from English speakers who participated in the Public Goods Game in Spanish (L2) 

and English (L1) and English speakers who participated in the Public Goods Game in Spanish 

twice will be shared. 

 
Table 1: Subject demographics	

 Chinese Spanish English 
N 16 9 6 

 
Table 1: Subject demographics 
 

Chinese (Public Goods Game in English and Chinese) 

 A total of 16 native Chinese speakers participated in the English version then a Chinese 

version of the Public Goods Game.  The English version was translated, reviewed, and edited by 

three native Mandarin Chinese speakers who are graduate students in linguistics, applied 

linguistics, or a language-specific field, then the materials were then back-translated for 

comparability. 

 Descriptive data of participants’ behavior in both versions is shared (table 2). Chinese 

speakers were more generous in the English version than in the Chinese version. The average 

contribution in English was $1.44 while the average contribution in Chinese was $1.28 (table 3). 
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Table 2: Contributions by total amount in English and Chinese versions  
 

total given English given Chinese 
$0.00  0 $0.00  1  $0.00  
$0.50  2 $1.00  3  $1.50  
$1.00  5 $5.00  4  $4.00  
$1.50  2 $3.00  2  $3.00  
$2.00  7 $14.00  6  $12.00  

 
16  $23.00  16  $20.50  

Table 2: Contributions by total amount in English and Chinese versions 
 

Table 3: Average contribution for L1 (Chinese) and L2 speakers (English) 
Chinese (L1) English (L2) 

$1.28 $1.44 
 

 However,  paired-samples t-test was conducted to compare participants’ English and 

Chinese responses showed this difference to be non-significant; English version (M=1.44, 

SD=.51), Chinese version (M=$1.28, SD=.68); t(15) .960, p = .352. This result indicates that 

Chinese speakers contributed similar amounts in both versions of the Public Goods Game. 

Comparing to the results found in experiment 1 in which Chinese speakers contributed 

significantly more than L1 speakers (L1 = $1.20 vs. L2 = $1.45) shows that Chinese speakers, 

when participating in English, contributed nearly the same amount.  

 

Spanish (Public Goods Game in Spanish and English) 

 A total of nice native English speakers participated in an English version then a Spanish 

version of the Public Goods Game.  The English version was translated, reviewed, and edited by 

three native Spanish Chinese speakers who are graduate students in linguistics, applied 

linguistics, or a language-specific field, then the materials were then back-translated for 

comparability. 
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 Descriptive data of participants’ behavior in both versions is shared (table 2). English 

speakers were more generous in the Spanish version than in the English version. The average 

contribution in English was $1.17 while the average contribution in Chinese was $1.44 (table 5). 

Table 4: Contributions by total amount in English and Spanish versions  
 

total given English given Chinese 
$0.00  1 $0.00  1  $0.00  
$0.50  1 $0.50  0  $0.00  
$1.00  4 $4.00  1  $1.00  
$1.50  0 $0.00  4  $6.00  
$2.00  3 $6.00  3  $6.00  

 
9  $10.50  9  $13.00  

Table 4: Contributions by total amount in English and Spanish versions 
 

Table 5: Average contribution for L1 (English) and L2 (Spanish) speakers 
English (L1) Spanish (L2) 

$1.17 $1.44 
 

 However,  paired-samples t-test was conducted to compare participants’ English and 

Spanish responses showed this difference to be non-significant; English version (M=1.17, 

SD=.71), Spanish version (M=1.44, SD=.63); t(15) .960, p = .352. This result indicates that 

English speakers contributed similar amounts in both versions of the Public Goods Game. 

Comparing to the results found in experiment 1 in which English speakers contributed 

significantly less than L2 speakers (L1 = $1.20 vs. L2 = $1.39) shows that English speakers, 

when participating in English, contributed nearly the same amount.  

 

Discussion 

 Overall native speakers demonstrated consistent giving behaviors when participating in 

the native version of the Public Goods Game. Participants also contributed higher amounts when 

participating in their second language.  
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Chinese  

 The consistency in responses by Chinese speakers’ responses in both the English and 

Chinese version represents a central tendency that seems to indicate a significant difference from 

L1 speakers' central tendency. For English speakers (n=6) who took the English version twice, 

they showed no significant difference in giving behavior between experiment 1 (M=1.33; 

SD=.75) and experiment 2 (M=1.08; SD=.66). The average of these two numbers is $1.21 which 

is consistent which $1.20 found in experiment 1 and $1.17 found in experiment 2. This would 

suggest a strong effect for language on decision making (see figure 1).  

 

Figure 1: Influence of language on decision making 

 

Figure 1: Influence of language on decision making.  

 

Spanish 

 The consistency in responses by English speakers’ responses in both the English and 

Spanish version represents a central tendency of English speaker responses. In experiment 1, L1 

English speakers contributed $1.20, in experiment 2 L1 English speakers contributed $1.17, and 

the average of the L1 speakers’ score in the repeated measures experiment is $1.21. This would 

suggest a strong effect for language on decision making.  

 Public Goods Games are designed to test contribution levels of people in which the 

immediate consequence is a short-term cost to the participant, but potentially a long-term benefit 
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to the participant. Each game is susceptible to free riders and the results from various 

experiments (Alter et al., 2007; Keysar, Hayakawa, & An, 2012; Rand, Greene, & Nowak, 2012; 

Urbig et al., 2015) suggested that L2 speakers in this experiment would exhibit fewer giving 

behaviors because of reliance on system 2 thinking that makes people less likely to give.  The 

evidence in this study suggests that native Chinese speakers who participate in an English 

version of a Public Goods game give more than L1 English speakers.  

 One possible explanation for the discrepancy was the language that made it clear what 

each contribution would mean: If everyone contributes $1.00, everyone’s money will double: 

each of you will earn $2.00. Other versions of public good games provide less explicit outcomes. 

I wrote the outcomes, in light of the feedback I received from numerous ESL teachers that 

perhaps L2 learners’ behavioral differences represented a lack of understanding or 

misunderstanding of the instructions given in a pilot version of the Public Goods Game 

experiment. The instructions were designed to have more explicit explanations of outcomes for 

L2 speakers, which necessarily means that the outcomes were also more explicit for L1 speakers.  

 

Limitations 

 While finding that participants’ answers are consistent in two languages is promising, the 

finding in the present study is that L2 speakers contributed more not less and that native Chinese 

speakers contributed significantly more than native English speakers. This finding contradicts 

what Urbig et al. (2015) found with Dutch subjects who participated in the English version of a 

Public Goods Game. In a “foreign language (English) treatments, students are less likely to 

contribute to the public good” (p. 19).  
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 The discrepancy in findings can be caused by various factors including the stimulus 

materials used. Urbig et al. (2015) hypothesized that participants in a Public Goods Game “are 

less inclined to positively contribute and reciprocate in a foreign language setting than in a native 

language setting; however, the students’ specific level of contribution is less or even not 

affected” (p. 11). In other words, participants are less inclined to contribute but when they do 

their contribution levels are not affected by their L1. In the present study, students were simply 

asked to choose a contribution amount. On one hand, the findings from experiment 1 contradict 

Urbig et al.’s (2015) findings as L2 speakers were less likely to contribute as more 15.74% of L1 

speakers contributed $0.00 versus 5.63% of L2 speakers who contributed $0.00. On the other 

hand, Urbig et al. (2015) made no specific predictions about contribution amounts when using a 

foreign language, only that subjects are ‘less inclined to positively contribute’.  

 Another distinction in Urbig et al.’ (2015) study is that participants were randomly 

assigned to be apart of a group of 30 students who participated either in Dutch or in English. 

Students in the present student were not randomly assigned a group and language-design, and 

were not assigned either L2 English or and L1 language design. Either they participated in 

English, their first language, or both languages. Additionally, the participants in Urbig et al. 

(2015) study played two versions of the game: “(1) an unconditional contribution setting where 

all three group members make decisions without knowing what the others contribute, and (2) a 

conditional contribution setting where two group members do not know what others contribute”  

 (p. 13). In the present study, participants made decisions without knowing the contributions of 

other participants.  

 The experimental design differences may account for the findings that seem to be 

contradictory. In Urbig et al. (2015), non-native speakers contributed were less likely to 
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contributed in a Public Goods Game. In the present study, L2 speakers were more likely to 

contribute in the Public Goods Game. In order to better answer whether there is a language or 

cultural effect in contribution amounts more research should be conducted.   
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Abstract – Prisoner’s Dilemma 
 

 Do second languages speakers (L2) make decisions that vary from first language speakers 

(L1)? Decision-making researchers have provided important insights into human behavior. 

Kahneman and Tversky (1979) discovered in prospect theory that people make economic 

decisions based on a change in total resources instead of total resources. Decision making 

findings, while important, have focused primarily on Western, English, and L1 English speakers. 

In the last few years, research into decision making with non-Western cultures, non-English 

speakers, and second language speakers has begun to emerge that combine with scattered strands 

of research that can be called research into “bilingual decision making.” The studies to date have 

found that L2 speakers make more utilitarian decisions (Costa et al., 2014), cooperate less given 

exposure to Anglo culture (Akkermans, Harzing, & van Witteloostuijn, 2010), and reject more 

unfair proposals (Oosterbeek, Sloof, & Van De Kuilen, 2004). However, the tasks to study 

ethical decision making are strongly influenced by the use of language.  

 Below I use a Prisoner’s Dilemma game to examine if there are decision-making 

differences between first- and second-language speakers. In total, 281 subjects (L1=117; 

L2=164) participated in a prisoner’s dilemma game. L2 speakers were observed to exhibit 

slightly more cooperative behaviors than L1 speakers. This result contradicts previous findings 

(Akkermans et al., 2010) that exposure to Anglo culture decreases cooperative behaviors. The 

results imply that more research is needed to determine if L2 speakers’ decisions vary in Prisoner 

Dilemma’s Games and other situations.  

Keywords: bilingual, second language, decision making, prisoner’s dilemma game 
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Background 3: Prisoner’s Dilemma 

 The Prisoner’s Dilemma game is a game in which two participants are given a scenario in 

which they act as criminals who have just been arrested. Both participants are separately 

interrogated. The choices are to betray the other criminal or remain silent. If prisoner 1 betrays 

prisoner 2 and if prisoner 2 remains silent, then prisoner 1 is set free while prisoner 2 serves 

three years. If both prisoners betray one another, both will serve two years. If both prisoners 

remain silent, both prisoners will only serve one year. Like other games, the choices are imbued 

with competing values of cooperation and competition. Like the Public Goods game, the 

Prisoner Dilemma’s game examines how people behave with unknown individuals. The Public 

Goods game examines people in group situations, while the Prisoner’s dilemma examines people 

in pairwise interactions. There is no reason to expect that L2 speakers would behave differently. 

 Prisoner Dilemma games were developed by Flood and Dresher of the Rand Corporation 

whose research into game theory was due to possible applications to global nuclear strategy 

(Kuhn, 2014). It was Tucker (1950) who formalized the Prisoner’s Dilemma with prison rewards 

and punishments in order to make it accessible to Stanford psychologists. During the 1960s and 

1970s over 1,000 articles about the Prisoner’s Dilemma were published (Donninger, 1986). The 

game tests the human decision behavior of cooperation and competition in a situation in self-

interest would obviously prevail by choosing against your partner offers the best and quickest 

reward. Group-interest, or cooperation, is harder to determine so the dominant strategy is to 

make decisions based on one’s self-interest.  

 Axelrod (1984) tested the limits of self-interest and cooperative behavior by organizing 

Prisoner’s Dilemma tournaments in which participants played multiple games against the same 

opponent. Each player has a memory of the intention and action of the previous moves of the 
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opposing participant. The players, primarily academics, were asked to submit computer 

programs to compete in the tournament to determine the best strategy for an iterated Prisoner’s 

Dilemma game. Each game had exactly 200 moves and in all the games there were 120,000 

moves and 240,000 choices. Mutual cooperation was rewarded with 3 points for each player 

while mutual defection was rewarded with 1 point for each player. The strategy that won is 

called “TIT FOR TAT” (TFT) developed by Anatol Rapoport, a University of Toronto professor 

of mathematical biology (Axelrod, 1985, p. 31). The best strategy is to cooperate on the first 

move, and subsequently reciprocate the previous move of the opposing player. Axelrod (1984) 

further analyzed the behavior of cooperative behavior and found that higher scoring the TFT 

strategy is attributable to four properties. First, the TFT strategy is “nice,” that is, the player is 

never the first to defect, or adopt a selfish strategy. Second, the TFT strategy is “retaliatory” 

which prevents being exploited by the rules that allow a selfish strategy to be rewarded and the 

players who adopt selfish strategies. Third, the TFT strategy is “forgiving.” Even when players 

retaliate to ward off against exploration behavior, they revert to cooperative behavior, just not 

immediately after the selfish move of the opposing player. In this way, TFT is forgiving as it 

does not carry a grudge into two future moves. Finally, TFT is “clear” which is makes it easier 

for other strategies to predict its choices. This facilitates cooperative behavior.  

 To test for a language effect on cooperative behavior, Akkermans, Harzing, and van 

Witteloostuijn (2010) had 358 Dutch participants play the Prisoner Dilemma’s game in Dutch 

and English. The study is situated in the context of research about how cultures can influence 

cooperative and competitive behavior. They cite studies that find that “Anglo-Americans are 

more competitively oriented than African Americans and Asian Americans (Cook & Chi,1984); 

Cox, Lobel,& McLeod, 1991). Since Anglo-American competitiveness has been instantiated in 
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international business in the form of English as the lingua franca it a worthwhile moderator to 

investigate.  

 Using the Prisoner’s Dilemma as a method to study the possible influence that more 

competitive Anglo norms have on more cooperative Dutch norms, the authors hypothesize that 

1) Dutch students who have lived in an Anglophone country would exhibit lower cooperative 

behavior than students who have not lived in an Anglophone country, 2) Dutch students who 

play the Prisoner’s Dilemma game in English will exhibit fewer cooperative behaviors than 

students playing the game in Dutch, and that 3) Dutch students who have lived in an Anglophone 

country who play the Prisoner’s Dilemma game in English would exhibit more negative 

cooperative behaviors. For hypothesis 1, Akkermans, Harzing, and van Witteloostuijn (2010) 

found that “exposure to an Anglophone culture by living in an Anglophone country for three 

months or more has a significant negative impact on cooperative behavior, although the effect is 

not very strong” (p. 20). The authors found evidence that supports hypothesis 2 that playing the 

game in English negatively affects cooperative behavior. For hypothesis 3, the authors found that 

for Dutch students who have lived in an Anglophone country and played the game in English the 

effect is significant. Overall, the study demonstrates that exposure to a culture can effect 

language and decision behavior conducted in a first language environment. In the investigation 

below, I will evaluate results given Akkermans, Harzing, and van Witteloostuijn (2010) findings. 

 

Materials: Study 3 – Prisoner’s Dilemma 
Methods & Materials 

 To test participants in the Prisoner’s Dilemma game, I adopted instructions from 

Poundstone (1992), then I modified the language to make it clearer for intermediate speakers of 
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English. For this experiment, I used a modified version of the one-shot Prisoner’s Dilemma 

game. The Prisoner’s Dilemma game instructions are listed in appendix 3.   

 The materials were uploaded to a Qualtrics webpage where basic demographic data 

questions were collected. Participants were provided a link to the survey by their teacher after a 

class recruitment visit. Subjects received oral instructions prior to beginning the survey regarding 

the study’s purpose, estimated time to complete the questionnaire, a consent form, and 

instructions. The instructions were repeated in written form in the webpage. Participants took 

approximately 5 minutes to finish the survey. 

 
Participants 

 In the Prisoner’s Dilemma game, 281 subjects (L1=117; L2=164) participated in one of 

four timed conditions: 40 seconds, 50 seconds, 60 seconds, and 90 seconds. The timed conditions 

were used to evaluate whether decision behavior would change due to less time provided. 

Greene, and Nowak (2012) found that in a public goods game that faster timed-conditions 

produced more cooperative behavior so the addition of the timed condition is used to explore if 

cooperative behavior changes as a result of time given to complete the task. 
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Table 1: Subject demographics 

  Overall L1 English L2 English 
N 281 

 
117   

 
164   

Age 
  

  
  

  
  

  
Age 

range 17 - 27 17 - 24 17 - 27 
Avg. 19.40 18.69 20.07 
SD 1.79 1.18 2.01 

  
  

  
  

  
  

  
Gender 

  
  

  
  

  
  

Male 146 
 

51   
 

95   
% 51.96% 

 
43.59%   

 
57.93%   

Female 135 
 

66   
 

69   
% 48.04%   56.41%     42.07%   

Table 1: Subject demographics 

 

The subjects were recruited from undergraduate writing courses. The L2 participants speak 

eighteen languages: Mandarin Chinese (n=109), Arabic (n=19), Spanish (n=12), Japanese (n=4), 

Portuguese (n=3), Korean (n=3), Vietnamese (n=2), , Italian (n=2), and 1 each of French, 

,German, Hungarian, Malay, Nepali, Norwegian, Swedish, Thai, Finish, and Cantonese. Since 

81% of the L2 speakers were Mandarin Chinese most of the analyses will be conducted with 

Mandarin Chinese speakers. 

 

Predictions 

 To test for a language effect on cooperative behavior, Akkermans, Harzing, and van 

Witteloostuijn (2010) had 358 Dutch participants play the prisoner dilemma’s game in Dutch and 

English. Their findings suggest that Anglo-Americans’ competitiveness can lead to less 

cooperative behavior, as exposure to Anglo-Americans’ competitiveness can have a negative 

effect on cooperative behavior, and that Dutch students who play the game in English will 
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exhibit fewer cooperative behaviors than Dutch students who play the game in Dutch. These 

findings lead to two hypotheses.  

Hypothesis 1: L1 speakers will act less cooperatively than L2 speakers in the Prisoner’s 
Dilemma game as evidenced by their more frequent choice to betray the other player. 
The assumption is that the majority of L1 speakers represent the Anglo-American 
construct described by Akkermans, Harzing, and van Witteloostuijn (2010).  

 

Table 2: The Prisoner’s Dilemma, republished from Andreoni  & Miller (1993). 
	 	 Player	2	

	 	 Cooperate	 Defect	

Player	1	
Cooperate	 	 	

Defect	 	 	

Table 2: Prisoner’s Dilemma, republished from Andreoni  & Miller (1993). 
 

Results – descriptive statistics 

 There are four options in the Prisoner’s Dilemma Game. Option 1 means that you and the 

other prisoner both betray one another and serve 2 years in prison each. Option 2 means that you 

betray the other prisoner who remains silent; you are set free, but the other prisoner serves 3 

years in prison. Option 3 means that you remain silent but the other prisoner betrays you; you 

serve 3 years in prison and the other prisoner is set free. Option 4 means that you and the other 

prisoner both remain silent and both serve 1 year in prison each. 

	
Table 3: Prisoner’s Dilemma results.  
 

choice total L1 L2 
1  23 11 12 
2  71 30 41 
3  31 6 25 
4  156 70 86 

 
281 117 164 

Table 3: Prisoner’s Dilemma results.  
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Since the outcomes of the choices were explicit, perhaps, too explicit since the scenario was 

written for intermediate speakers of English, what makes this result surprising is that 44.48% of 

the participants chose one of the three betrayal options (table 3). Or is this result surprising? 

 In various one-shot Prisoner’s Dilemma game experiments, the answer may be ‘no.’ Each 

game offers players only two strategies: betray or cooperate. In a meta-analysis of one-shot 

Prisoner’s Dilemma games, Sally (1995) found that in 130 experiments, the average cooperation 

rate to be 47.4% with a standard deviation of 23.7%. Frank, Gilovich, Regan (1993) found that 

73.7% of subjects decided to cooperate in game that asked subjects prior to the experiment to 

predict cooperation rates. Theorizing that in one-shot encounters people have more incentive to 

cooperate, Harrington (1995) created a model to test the efficacy of cooperative behaviors in 

one-shot and multiple-shot Prisoner’s Dilemma games. People choose cooperative behavior 

because they anticipate future interactions and they anticipate the possibility of “spreading anti-

social behavior” (p. 376). If people can recognize cooperative behaviors in Prisoner’s Dilemmas 

games by being given the option to withdraw and observe, Janssen (2008) finds that subjects’ 

cooperation rates increased from an expected rate of 50% to 80%. The opportunity to observe 

modifies the behavior of participants who play one-shot games does not apply to the findings 

below, but it does indicate people are willing to cooperate when given the chance to observe 

cooperative and non-cooperative strategies in action (table 4). 

 
Table 4: Prisoner’s Dilemma percentages.  

    choice total L1 L2 
1  23 9.40% 7.32% 
2  71 25.64% 25.00% 
3  31 5.13% 15.24% 
4  156 59.83% 52.44% 

 
281 100.00% 100.00% 

Table 4: Prisoner’s Dilemma percentages.  
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The results demonstrate lower levels of cooperation than previous one-shot Prisoner’s Dilemma 

results even though the instructions are more explicit. The results do show similar decision 

behaviors for L1 and L2 speakers, but less cooperative behaviors shown previously. Brosig 

(2002) found that in a one-shot Prisoner’s Dilemma game, participants who were given a chance 

to communicate before beginning the game, predicted cooperative behavior 59% of the time but 

the overall results show that subjects were cooperative 67% of the time. Balliet (2009) found that 

communication before or during the game had a positive effect on cooperative behaviors.  

 Since my study was devoid of any contextual or communication cues, it is difficult to 

interpret an overall cooperation rate of 55.52%. On one hand, the cooperation can be seen as 

high if the Mandarin Chinese speakers assumed that they were participating with fellow 

Mandarin Chinese speakers who were also taking the same or similar undergraduate writing 

course. Wong and Hong (2005) note that when primed with Chinese cultural signals in a 

Prisoner’s Dilemma game Chinese participants showed more cooperation versus when American 

cultural signals were used to prime the participants prior to the start of the game. Examples of 

Chinese cultural signals include “a Chinese dragon” or “a person performing kung fu,” and 

examples of American cultural signals include “the American flag” or “an American football 

game”  (p. 431). Neutral geometric figures were also shown by Wong and Hong (2005). On the 

other hand, given the explicitness of the outcomes, these results indicate low cooperation levels. 

 

Given hypothesis 1;  

L1 speakers will act less cooperatively than L2 speakers in the Prisoner’s Dilemma game,  

there is not support for this hypothesis from the results of this study. First-language speakers 

exhibited less betrayal behavior (40.17%) than second-language speakers (47.56%).  
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Results – inferential statistics 

 An independent-sample t-test was conducted to compare L1 and L2 participants’ 

responses betrayal and cooperative behavior in the Prisoner’s Dilemma game. In terms of 

average responses, there were no significant differences between L1 speakers (M=3.17, 

SD=1.10 and L2 speakers (M=3.13, 1.02); t(278) = .347 , p = .729.  

 In terms of cooperative and betrayal choices there were significant differences between 

L1 speakers (M=1.6; SD=.49) and L2 speakers (M=1.52, .50); t(279) = 1.231, p = .219. In other 

words, when a “1” was assigned to betrayal choices (options 1-3) and a “2” was assigned to the 

cooperative choice (option 4), then L1 speakers were found to cooperate more not less.  

 

Discussion 

 Comparing the results from Akkermans, Harzing, and van Witteloostuijn (2010) who 

found that exposure to Anglo culture influenced less cooperative behavior in Dutch speakers, this 

experiment does not support the hypothesis  that primarily Anglo-American speakers act less 

cooperatively than L2 speakers. The results show that L1 speakers are more likely to cooperate 

their counterpart. Future tests can utilize a repeated measures design (within-subject design) to 

see if behavior changes based on the language used.  
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Abstract – Ultimatum  
 

 Do second languages speakers (L2) make decisions that vary from first language speakers 

(L1)? Decision-making researchers have provided important insights into human behavior. 

Kahneman and Tversky (1979) discovered in prospect theory that people make economic 

decisions based on a change in total resources instead of total resources. Decision making 

findings, while important, have focused primarily on Western, English, and L1 English speakers. 

In the last few years, research into decision making with non-Western cultures, non-English 

speakers, and second language speakers has begun to emerge that combine with scattered strands 

of research that can be called research into “bilingual decision making.” The studies to date have 

found that L2 speakers make more utilitarian decisions (Costa et al., 2014), engage in less-

prosocial and more free-rider behavior (Urbig et al., 2015), and cooperate less given exposure to 

Anglo culture (Akkermans, Harzing, & van Witteloostuijn, 2010), 

 Below I use an Ultimatum Game to examine if there are decision-making differences 

between first- and second-language speakers. In total, 236 subjects (L1=113; L2=123) 

participated in an ultimatum game. L1 and L2 speakers’ average proposals are exactly the same, 

however when L1 speakers’ average proposals are compared to native Chinese speakers’ 

proposals, native Chinese speakers’ proposals were higher than L1 English speakers’ proposals. 

These studies provide additional support that Asians reject at higher rates than Americans 

(Oosterbeek, Sloof, and Van De Kuilen, 2004). The results support the notion that a sense of 

unfairness increases rejections rates (Marlowe, 2004) no matter one’s culture and that Henrich’s 

(2000) findings that culture explains rejection rates is unique. The results imply that a sense of 

unfairness in the Ultimatum Game is mostly universal. 

Keywords: bilingual, second language, decision making, ultimatum (dictator’s) game 
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Background 4: Ultimatum Game 

 The Ultimatum Game (Güth, Schmittberger, Schwarze, 1982) is played by two 

participants, the proposer and the responder. The proposer has money that he/she needs to share 

with the responder. The proposer offers a sum of money and if the responder accepts, then the 

participants share the money based on the offer made by the proposer. If the responder rejects the 

offer, then neither of the participants receives any funds. Rationally, the responder should accept 

any offer no matter how low the offer since a one-cent gain is more than the responder’s 

previous financial position. In practice, however, the responder may reject a perceived unfair 

proposal to encourage the proposer to make fairer offers in the future. There is no reason to 

expect that L2 speakers would behave differently. 

 In a meta-analysis of 37 papers and 75 Ultimatum Game results Oosterbeek, Sloof, and 

Van De Kuilen (2004) found that the average offer was 40% to the responders while 16% of all 

offers are rejected. Experimental results show that the lower the offer the less likely it is to be 

accepted. In fact, Dean (2012) writes that, “people generally find offers below 30% to be 

insulting … even when it’s free money … they prefer to have nothing and punish the other 

person’s greed” (spring.org.uk/2012/05/the-Ultimatum-game.php). If the total amount to be 

shared is $100 and the proposer offers $25, the responder forces the proposer to lose $75, or $50 

more than the responder. The results of Ultimatum Games demonstrate that humans have 

multiple motivations when bargaining even when they only have one choice: offer x amount or 

accept x amount. The game itself presents four options: high offer and low offer which equates 

to (l,l), (h,l), (h,h), and (l,h) (Nowak, Page, Sigmund, 2000). Nash’s equilibrium is important in 

the Ultimatum Game as each player is assumed to make the best decision he/she can taking into 

account the decision of the other player.  
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 The Ultimatum Game has drawn attention from researchers interested in how people 

from varied language and culture backgrounds make decisions. In addition to conducting a meta-

analysis on Ultimatum Game experiments, Oosterbeek, Sloof, and Van De Kuilen (2004) 

collected data from 47 countries in which an Ultimatum Games were conducted. Their focus was 

on the effect of country on subject behavior, but due to the number of countries in which only 

one experiment was conducted the authors analyzed the data by regions: Africa, Asia, Europe 

East, Europe West, Israel, South America, US East, and US West. They found no significant 

differences in proposers’ behaviors but they found regional differences in responders’ behavior. 

For example, “Asian responders have significantly higher rejection rates than responders in the 

US; and responders in the western part of the US have lower rejection rates than responders in 

the eastern part of the US” (Oosterbeek, Sloof, & Van De Kuilen, 2004, p. 181).  

 To uncover differences that may not appear in the meta-analysis, the authors utilized 

cultural traits from Hofstede (1991) and Inglehart (2000) to measure possible differences in how 

participants in regions played the Ultimatum Game. Hofstede’s (1991) power distance and 

individualism cultural traits were used as measures. Power distance refers to “the extent to which 

the less powerful members of institutions and organizations within a country expect and accept 

that power is distributed unequally” (Hofstede, 1991, p. 28), and individualism refers to the 

degree to which societies expect “everyone is expected to look after himself or herself and his or 

her immediate family” (Hofstede, 1991, p. 51). Based on these traits, the authors hypothesize 

that individualism negatively affects proposers offers and that the power distance index 

negatively affects responders’ rejection rates. However, they found no relationships between 

proposers’ or responders’ behavior and Hofstede’s measures of individualism and power 

distance. Inglehart (2000) uses survival versus self-expressions values and traditional versus 
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secular-rational orientations. Countries in which survival is valued stress economic and physical 

security, and countries in which self-expression is valued stress quality of life and subjective-

well being (p. 84). Traditional societies and secular societies differ in the importance of religion, 

family ties, and deference to authority (p. 83). The traditional societies’ dimension spurred 

Oosterbeek, Sloof, and Van De Kuilen (2004) to hypothesize that “more respect for authority has 

a negative impact on proposers’ offers” and that “more respect for authority has a negative effect 

on responders’ rejection rates” (Oosterbeek, Sloof, & Van De Kuilen, 2004,  p. 183). They found 

that the higher the respect for authority, the lower the proposers’ rates was, yet no relationship in 

responders’ acceptance rates. Oosterbeek, Sloof, and Van De Kuilen (2004) also found no 

differences in trust and competition based on income or income inequality.  

 Henrich (2000) used the Ultimatum Game to investigate whether typical proposers’ and 

responders’ behavior found by Oosterbeek, Sloof, and Van De Kuilen (2004) and other 

investigators holds true in a non-Western/industrialized setting. Comparing behavior between 

people in the Machiguenga tribe in southeastern Peruvian Amazon and graduate students in the 

anthropology department at UCLA, Henrich (2000) found important differences. First, Henrich 

(2000) found that compared to the UCLA participants, who on average offered 48% of the sum 

of money, Machiguenga participants offered only 26% of the sum of money (p. 976). Second, 

responders from UCLA along with previous studies almost always reject offers below 20% of 

the total, while Machiguenga responders accepted almost every offer under 20%: in fact, 10 of 

the 21 offers made by Machiguenga proposers were under 20% (p. 976). UCLA and 

Machiguenga responders also had varied responses to questions about why they accepted or did 

not accept low offers. Graduate students at UCLA and participants in previous Ultimatum Games 

usually cite lack of fairness as the reason to reject low offers. On the other hand, Machiguenga 
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participants had no expectation of receiving any particular percentage of the money so they were 

satisfied with the offer and “they seemed to feel it was just bad luck that they were responders, 

and not proposers” (Henrich, 2000, p. 977). The results of this study ask important questions 

about what universal decision behavior is. 

 In a study based on Henrich’s (2000) South American investigation, Marlowe (2004) 

conducted the Ultimatum Game experiment with the Hadza of Tanzania, an active hunter-

gatherer tribe. 110 pairs played the Ultimatum Game (m=55, f=55). Unlike the Peruvian 

Machiguenga tribe in which there was only one rejection, the Hadza responders rejected 13 

offers (24% of total) deemed too low (Marlowe, 2004, p. 175). While this is the only important 

difference between the Machiguenga and the Hadza, higher rejection rates led to lower overall 

earnings (38.1% of out a possible 50% for the tribe) since rejection of offers means that neither 

the proposers nor responders get paid. In the investigation below, I will evaluate my findings 

against the findings of previous Ultimatum Game studies.  

 

Materials: Study 4 – The Ultimatum Game 

Methods & Materials 

 To test participants in the Ultimatum Game, I adopted instructions from Clark (2008). 

There are numerous versions of the games. Originally, the Ultimatum Game was originally 

developed by Güth, Schmittberger, and Schwarze (1982). I modified the language to make it 

clearer for intermediate speakers of English. Subjects were presented with 10 giving options 

ranging from $0 - $20. The Ultimatum game instructions are listed in appendix 4.   

 The materials were uploaded to a Qualtrics webpage where basic demographic data 

questions were collected. Participants were provided a link to the survey by their teacher after a 
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class recruitment visit. Subjects received oral instructions prior to beginning the survey regarding 

the study’s purpose, estimated time to complete the questionnaire, a consent form, and 

instructions. The instructions were repeated in written form in the webpage. Participants took 

approximately 5 minutes to finish the survey. 

 

Experiment 1: L1 and L2 responses 

Participants 

 In the Ultimatum Game, 151 subjects (L1=84; L2=67) participated  

Table 1: Subject demographics 

  Overall L1 English L2 English 
N 236 

 
113   

 
123   

Age 
  

  
  

  
  

  
Age 

range 
 

-   17 - 24 17 - 27 
Avg. 18.95     
SD 1.79 1.19 2.53 

  
  

  
  

  
  

  
Gender 

  
  

  
  

  
  

Male 128 
 

53   
 

75   
% 54.24% 

 
46.90%   

 
60.98%   

Female 108 
 

60   
 

48   
% 45.76%   53.10%     39.02%   

Table 1: Subject demographics 

 

Predictions  

 The Ultimatum Game is a two-player game with simple instructions: choose your offer 

and choose to accept. Fairness and reason are the underlying principles that are unearthed from 

the game. Rationally, the responder should accept any offer no matter how low since a one-cent 

gain is more than the responder’s previous financial position. In practice, however, the responder 

may reject a perceived unfair proposal to encourage the proposer to make fairer offers in the 



 155 

future. There is no reason to expect that L2 speakers would behave differently than L1 speakers 

in an Ultimatum Game.  

 Oosterbeek, Sloof, and Van De Kuilen (2004) generally found no significant differences 

in proposers’ behaviors, but found that Asians reject at a higher-rate than people from other 

regions. Based on these findings, I can make two hypotheses:   

   
 Hypothesis 1: L1 and L2 speakers will propose, on average, statistically similar proposal 
 rates.  
 
 Hypothesis 2: L1 Chinese speakers proposal rates will be higher than L1 English 
 proposal rates. The finding that, “Asian responders have significantly higher rejection 
 rates than responders in the US” (Oosterbeek, Sloof, & Van De Kuilen, 2004, p. 181). 
 suggests that when a Chinese speaker puts him/herself in the position of the proposer, 
 knowing his/internal rejection thresholds, will propose an amount almost certain to be 
 accepted, hence a higher proposal rate.  
 
   
Results – descriptive statistics 

 Participants were given the option to propose one of 10 different amounts (table 2). 

Table 2: Number of propositions by amount 
 

 
L1 L2 

$0  7 10 
$2.00-$3.99 4 7 
$4.00-$5.99 10 4 
$6.00-$7.99 1 4 
$8.00-$9.99 12 18 
$10.00-$11.99 66 52 
$12.00-$13.99 3 10 
$14.00-$15.99 1 5 
$16.00-$17.99 1 2 
$18.00-$20.00 8 11 

 
113 123 
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Table 3: Percentage of propositions by amount 

 
L1 L2 

$0  6.19% 8.13% 
$2  3.54% 5.69% 
$4  8.85% 3.25% 
$6  0.88% 3.25% 
$8  10.62% 14.63% 

$10  58.41% 42.28% 
$12  2.65% 8.13% 
$14  0.88% 4.07% 
$16  0.88% 1.63% 
$18  7.08% 8.94% 

 
1 1 

Table 3: Percentage of propositions by amount 
 
 Overall, 69.91% of L1 participants and 65.04% of L2 participants offered $10 or more. 

Both of these numbers are higher than the average proposer (40%) in a meta-analysis conducted 

by Oosterbeek, Sloof, and Van De Kuilen. This may be due to the explicit instructions.  

   
Table 4: Total propositions offered by dollar  

 
L1 L2 

$0  $0  $0  
$2  $8  $14  
$4  $40  $16  
$6  $6  $24  
$8  $96  $144  

$10  $660  $520  
$12  $36  $120  
$14  $14  $70  
$16  $16  $32  
$18  $144  $198  

 
$1,020 $1,138 

   AVG $9.03 $9.25 
Table 4: Total proposition offered by dollar 
 

 Hypothesis 1 states that  L1 and L2 speakers will propose, on average, statistically 

similar proposal rates. The average proposal of $9.03 for L1 speakers is lower than the average 

proposal of $9.25 for L2 speakers (table 4). These observations suggest that L2 speakers may 

tend to give more.  



 157 

 Hypothesis 2 states that  L1 Chinese speakers proposal rates will be higher than L1 

English proposal rates. When analyzing the Chinese participants separately, however, the 

discrepancy of average proposal rates becomes larger. L1 English average proposals were $9.03 

where L2 Chinese proposals were $9.44. 

 

Results – inferential statistics 

 Two independent-samples t-tests were conducted to compare L1 and L2 participants’ 

average giving amounts and response times. In terms of proposal amounts, there were no 

significant differences between L1 speakers (M=$9.03, SD=$4.06) and L2 speakers (M=$9.25, 

$4.58); t(234) = .242 , p = .690.  

 To analyze native Chinese speakers’ proposals, one additional independent-samples t-test 

was conducted. 78 native Chinese speakers participated in the Ultimatum Game. In terms of 

proposal amounts, there were no significant differences between native English speakers 

(M=$9.03, SD=$4.06) and native Chinese speakers (M=$9.44, $4.66); t(189) = .185, p = .521.  

 Though not significant differences were found in giving behaviors between L1 and L2 

speakers and between L1 and native Chinese speakers, these results support the meta-analysis by 

Oosterbeek et al. (2004) that the average offer was 40%. In this experiment, L1’s average offer 

was 45.15% ($9.03 out of $20.00) and L2’s average offer was 46.25% ($9.25 out of $20.00).  

 

Experiment 2: Repeated Measures 

 Because experiment 1 compared groups of speakers, an additional repeated measures 

experiment was conducted using a subset of subjects who agreed to participate in the Ultimatum 

Game in their first and second language with a four-week gap between experiments. Subjects 
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were presented with the Ultimatum Game that was used in experiment 1. Below data from 

Chinese speakers who participated in the Ultimatum Game in English (L2) then Chinese (L1), 

data from English speakers who participated in the Ultimatum Game in Spanish (L2) and English 

(L1) and English speakers who participated in the Ultimatum Game twice will be shared. 

 

Chinese (Ultimatum Game in English and Chinese) 

 A total of 16 native Chinese participated in the an English version of the Ultimatum 

Game then a Chinese version of the Ultimatum Game with a 28-day gap between the two 

sessions.  The English version was translated, reviewed, and edited by three native Mandarin 

Chinese speakers who are graduate students in linguistics, applied linguistics, or a language-

specific field, then the materials were then back-translated for comparability 

 A paired-samples t-test was conducted to compare participants’ English responses and 

participants’ Chinese responses. There was not a significant difference in the English (M=8.62, 

SD=3.98) and Chinese responses (M=8.50, SD=2.87); t(15) .109, p = .915. These results 

indicated that Chinese participants who took both versions of the Ultimatum Game consistently 

gave the same responses.  

 

English (Ultimatum Game in Spanish and English) 

 A total of nine native English speakers participated in the an English version of the 

Ultimatum Game then a Spanish version of the Ultimatum Game with a 28-day gap between the 

two sessions. The English version was translated, reviewed, and edited by three native Spanish 

speakers who are graduate students in linguistics, applied linguistics, or a language-specific field, 

then the materials were then back-translated for comparability 



 159 

 A paired-samples t-test was conducted to compare participants’ English responses and 

participants’ Spanish responses. There was a significant difference in the English (M=10.22, 

SD=1.56) and Spanish responses (M=8.00, SD=3.00); t(8) 2.443, p = .040. These results 

indicated that English participants who took both versions of the Ultimatum Game gave more 

while participating in their first language than did while participating in their second language.  

   

Discussion 

 These results suggest that L1 and L2 speakers make similar decisions in terms Ultimatum 

Games. Specifically, the results suggest that the L1 and L2 speakers are prone to propose similar 

amounts in an Ultimatum Game though on average Chinese speakers propose more than English 

speakers. The limitation of this study is that it does not show responders’ behavior in a dynamic 

experimental setting. The study supports, albeit indirectly, that Asian responders (Oosterbeek, 

Sloof, and Van De Kuilen, 2004), in this case Chinese participants have higher rejection rates, 

therefore higher proposal rates. This study supports the finding by Oosterbeek, Sloof, and Van 

De Kuilen (2004) that there are no significant decision behavior differences across regions, 

though the finding that native English speakers give more in the English version of the 

Ultimatum Game suggests further research is needed.  
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Abstract – Knobe Effect  
 

 Do second languages speakers (L2) make decisions that vary from first language speakers 

(L1)? Decision-making researchers have provided important insights into human behavior. 

Kahneman and Tversky (1979) discovered in prospect theory that people make economic 

decisions based on a change in total resources instead of total resources. Decision making 

findings, while important, have focused primarily on Western, English, and L1 English speakers. 

In the last few years, research into decision making with non-Western cultures, non-English 

speakers, and second language speakers has begun to emerge that combine with scattered strands 

of research that can be called research into “bilingual decision making.” The studies to date have 

found that L2 speakers make more utilitarian decisions (Costa et al., 2014), engage in less-

prosocial and more free-rider behavior (Urbig et al., 2015), cooperate less given exposure to 

Anglo culture (Akkermans, Harzing, & van Witteloostuijn, 2010), and reject more unfair 

proposals (Oosterbeek, Sloof, & Van De Kuilen, 2004).  

 Below I use the Knobe Effect to examine if there are decision-making differences 

between first- and second-language speakers. In total, 184 subjects (L1=141; L2=43) participated 

in the Knobe scenario. L1 and L2 subjects’ results in condition 1 were similar to one another 

(77.78% vs. 73.13%), L1 and L2 subjects’ results in and condition 2 were also similar to one 

another (30.56% vs. 29.85%), and similar to previous studies using the Knobe Effect. This was 

the first known experiment using the Knobe Effect to test possible L1 and L2 differences. .L1 

and L2 speakers judge intentional and unintentional actions consistently, and similarly to past 

experiments using the Knobe scenario. The results imply the strength of the Knobe Effect in the 

scenario about CEO’s harm and help conditions.  

Keywords: bilingual, second language, decision making, Knobe Effect 
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Background: The Knobe Effect 

 The Knobe Effect, also known as the Side-Effect-Effect, is an experiment rooted in 

experimental philosophy developed by Joshua Knobe (2003a, 2003b, 2006, 2009). The 

experiment is designed to investigate how people assess intentional actions that have moral 

components. The Knobe Effect asks two questions. In question one, subjects are asked about the 

morality of a hypothetical CEO’s action that has a harmful side-effect. The majority of 

respondents (82%) believe the CEO’s action is intentional (Knobe, 2003a). In question two, 

subjects are asked about the morality of a hypothetical CEO’s action that has a helpful side-

effect. In this case, the majority of respondents (77%) believe the CEO’s action is unintentional 

(Knobe, 2003a). In other words, there is an asymmetry in how people attribute intentionality. 

People are considerably more willing to blame the agent for “bad side effects than to praise the 

agent for good side effects” (Knobe, 2003a, p. 193). In similar scenarios, the same results are 

found. People generally assign intention to harmful side-effects rather than helpful side-effects. 

 Given that subjects ascribe intentionality to actions asymmetrically, Knobe (2003b) 

further examined intentionality in two experiments. A basic premise for the Knobe experiment is 

that intention includes the components of skill. For example, if an NBA player makes a half-

court shot, which NBA players do with some regularity, it is seen as requiring skill. If a fan 

enters a contest in which he is asked to make a half-court basket, and does, it is not seen as 

requiring skill. Intentionality relates to one’s skill as long as the agent has a measure of control 

over the outcome. A less skillful basketball shooter (NBA fan) may be seen as trying to make a 

basket, but not intentionally making a basket (Knobe, 2003b). Another premise for the Knobe 

experiment is the morality of an action. A professional boxer who attempts to punch an opponent 

is seen differently than the same boxer trying to punch a fan at a nightclub. Likewise the boxing 
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fan who attempts to hit the professional boxer -- either landing a lucky a punch or missing wildly 

– is seen differently. The professional boxer who hits his opponent is more likely to be seen as an 

achievement versus the fan who lands a punch against the professional boxer. Combining skill 

and morality to assess intentionality, Knobe (2003b) creates four possible options: 

achievement/skill, achievement/no-skill, immoral/skill, immoral/no-skill. In Knobe (2003b), 

subjects rated intentionality as follows:  

 Immoral Achievement 

Skill 95% 79% 

No Skill 76% 28% 

    reproduced from Knobe (2003b).  

 In other words, actions judged to have morally bad side effects are judged as intentional, 

whereas actions judged to have morally good side effects are judged as unintentional. Given that 

“evaluative considerations” impact people’s ratings of intentionality, in Knobe’s (2003b) 

experiment 2 subjects had the choice to judge whether the action is “intentional and then, 

separately, a judgment as to whether the action is blameworthy” (Knobe, 2003b, p. 320). Will 

immoral acts that are considered as unintentional be seen as immoral?  Using the same materials 

from experiment 1, subjects assessed intentionality similarly which again demonstrates that 

immorality and achievement have an impact on the evaluative considerations of intentionality.  

 In a subsequent experiments based on Knobe’s 2003a and 2003b studies, Nichols and 

Ulatowski (2007) found that participants in Knobe studies could be divided into three groups: 

“One third said neither was intentional; another third said both were, and another third responded 

asymmetrically” (p. 355). Of the people who responded asymmetrically, all indicated that harm 

was intentional and help was unintentional. This suggests that intentionality exhibits 

“interpretive diversity” in which there is a “stable pattern of individual differences in intuitions”  
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(Nichols & Ulatowski, 2007, p. 346). If there are predictable differences in how people respond 

to the Knobe Effect, then do norms help explain people’s responses? Holton (2010) argues that 

to “to intentionally violate a norm all one needs to do is to knowingly violate it; whereas to 

intentionally conform to a norm one needs to be counterfactually guided by it (p. 2). In simple 

terms, violating norms and conforming to norms help explain intentionality. If an executive 

knows an action will harm the environment, he also knows that this violates the norm of not 

polluting. However, if an executive knows an action will help the environment, yet does not 

intentionally conform to the norm of not polluting, then should he be afforded credit for helping 

the environment since he does not intentionally conform to the norm? 

 To date, no Knobe studies have been conducted evaluating the possible cultural or 

language impact on the Knobe Effect. Preliminary evidence indicates that East Asians and 

Westerners have different intuitions about knowledge (Weinberg et al., 2001) and reference 

(Machery et al., 2004). This study then represents the first study that asks second language 

speakers to evaluate harm and help as intentional or not in the CEO vignettes.  

 Because the two questions differ by only one word (help v. harm), one question for L2 

speakers is their sensitivity to the singular word change and if that change would similar produce 

results found by testing first language speakers. Will L2 speakers see and assess skill/no-skill 

and morality/immorality similarly? Do L2 language speakers have varying intuitions about 

norms than L1 speakers? 
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Materials: The Knobe Effect 

Methods & Materials 

 To test participants in the Knobe scenario, I adopted instructions from Jones (2009). The 

version of the game is very similar to Knobe’s (2003a) original version of the game. As with 

previous experiments, I modified the language to make it clearer for intermediate speakers of 

English. The Knobe Effect instructions are listed in appendix 5.    

 The materials were uploaded to a Qualtrics webpage where basic demographic data 

questions were collected. Participants were provided a link to the survey by their teacher after a 

class recruitment visit. Subjects received oral instructions prior to beginning the survey regarding 

the study’s purpose, estimated time to complete the questionnaire, a consent form, and 

instructions. The instructions were repeated in written form in the webpage (Appendix 5). 

Participants took approximately 5 minutes to finish the survey. 

 

Participants 

 In the Knobe scenario, 200 subjects (L1=116; L2=84) participated in one of five timed 

conditions: 10 seconds, 20 seconds, 25 seconds, 30 seconds, and 35 seconds. The timed 

conditions were used to evaluate whether decision behavior would change due to less time 

provided. Rand, Greene, and Nowak (2012) found that in a public goods game that faster timed-

conditions produced more cooperative behavior so the addition of the timed condition is used to 

explore if ascription of intentionality changes as a result of time given to complete the task.  
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Table 1: Subject demographics  

  Overall L1 English L2 English 
N 200 

 
116   

 
84   

Age 
  

  
  

  
  

  
Age 

range 17 - 27 17 - 24 17 - 20 
Avg. 19.13     
SD 1.50 1.03 1.67 

  
  

  
  

  
  

  
Gender 

  
  

  
  

  
  

Male 112 
 

63   
 

49   
% 56.00% 

 
54.31%   

 
58.33%   

Female 88 
 

53   
 

35   
% 44.00%   45.69%     41.67%   

Table 1: Subject demographics  

 

Before the possible effect of time on giving behavior can be analyzed, it is first important to note 

that the number of subjects who answered the questions because some subjects simply did not 

finish in the time allotted.  

 In two of the five timed conditions, a greater percentage of L1 speakers answered in time 

to have their responses recorded than L2 speakers, in one of the five conditions a greater 

percentage of L2 speakers answered in time to have their responses recorded than L1 speakers, 

and in two of the five conditions both L1 and L2 speakers equaled 100% of the questions. For 

example, more L2 speakers finished the task in 10 seconds, the fastest condition than L1 

speakers, (88.89% vs. 86.67%), but in the 25-second condition only 27.27% of L2 speakers 

finished versus 87.50% of the L1 speakers. Overall, however, 93.10% of L1 speakers finished 

the task in time to be recorded versus 79.76% of L2 speakers. These percentages may indicate 

only indicate that the 30-second time condition is the “sweet-spot” offering sufficient time for 

100% of the respondents to answer as fewer participants answered the questions in the 35-second 

time condition. For L1 participants, the 10-second and 25-second conditions were nearly 
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identical in the percentage of subjects finished (86.67% vs. 87.50%). An observed anomaly is 

that only 3 out of 11 L2 participants finished the task in 25 seconds.  

 Hence, in the following Knobe scenario test, 175 subjects (L1=108; L2=67) participated. 

The subjects were recruited from undergraduate writing courses. The L1 participants’ average 

age was 18.53 with a range of 17-24, while the L2 participants’ average age was 19.83 with a 

range of 17-20. Of the 108 L1 participants, 59 were male and 49 were female, while of the 67 L2 

participants, 42 were male and 25 were female. The L2 participants speak eleven languages: 

Mandarin Chinese (n=52), Arabic (n=3), Spanish (n=2), Vietnamese (n=2), Italian (n=2), and 1 

each of Japanese, Hungarian, Tamil, Portuguese, Finish, and Swedish.  

 

Predictions 

 The Knobe Effect, also known as the ‘Side-Effect Effect’, examines how people assess 

intentional actions that have moral components. The Knobe-Effect has two questions. In question 

one, the majority of subjects assess the morality of a hypothetical CEO’s action that has a 

negative, harmful side-effect. In question two, only a minority of subjects assess the morality of 

the CEO’s action as a positive, helpful side-effect. In other words, the Knobe Effect identifies an 

asymmetry whereby people are considerably more willing to blame the agent for bad side effects 

than to praise the agent for good side effects” (Knobe, 2003, p. 193). Because the two questions 

differ by only one word (help v. harm), the question for L2 speakers is their sensitivity to the 

singular word change and if that change would similar produce results found by testing first 

language speakers. Because ‘help’ is the 167th most frequent word in the Corpus of 

Contemporary American English (COCA) and ‘harm’ is the 3,683rd most frequent word in the 

COCA, there is a possibility that ‘harm’ will not be processed as well as ‘help’ by L2 speakers. 
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According to searches in Google Scholar and Josh Knobe (personal communication, November 

30, 2015), to date no studies have been conducted with second language speakers and the Knobe 

scenario. This leads to a two-tailed hypothesis.  

  
 Hypothesis: 1: L2 speakers exhibit no differences in decision behavior in the Knobe 
 scenario than L1 speakers. 
 

Results – descriptive statistics 

 In Knobe (2003a), 82% of subjects in the harm condition assigned intention to the CEO’s 

actions whereas in the help condition 77% of the subjects did not assign intention to the CEO’s 

actions. In a similar study using an officer and soldier vignette, subjects assigned intention in the 

harm condition (77%) but not in the help condition (70%). Using a similar test, Knobe (2003b) 

found that subjects rated intentional and immoral behaviors as worse than unintentional 

behaviors (84% vs. 40%). Hindi-speaking subjects were tested with Hindi-materials in both the 

harm and help condition. In the harm condition, 90% of subjects assigned intentionality whereas 

in the help conditions 20% of subjects assigned intentionally (Knobe & Burra, 2006).  

 The findings in my experiment are similar. Overall 76% of the subjects in the harm 

condition judged the CEO’s action to be intentional, whereas in the help condition only 30.29% 

of the subjects judged the CEO’s action to be intentional. L1 and L2 subjects did not show any 

significant differences (table 2).  

 
Table 2: Knobe scenario results 
 
L1 Overall   1 2   1 2 

L1 
 

84 24 
 

33 75 
n 108 77.78% 22.22% 108 30.56% 69.44% 
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L2 Overall   1 2   1 2 
L2 

 
49 18 

 
20 47 

n 67 73.13% 26.87% 67 29.85% 70.15% 
Table 2: Knobe scenario results 
 

In short, it appears that this experiment has provided further evidence for the Knobe Effect. ' 

 

Results – descriptive statistics – T-Test 

 Two independent-samples t-tests were conducted to compare L1 and L2 participants’ 

responses to the two-part Knobe effect (help and harm). In the harm condition, there were no 

significant differences between L1 speakers (M=1.22, SD=.42) and L2 speakers (M=1.26, .45); 

t(173), .174, p = .487. The help condition response time show no significant differences between 

L1 speakers (M=1.69, SD=.46) and L2 speakers (M=1.70, .46); t(173), .844, p = .922.  

 Two additional t-tests were conducted to compare L1 and native Chinese participants’ 

responses to the two-part Knobe effect (help and harm). In the harm condition, there were no 

significant differences between L1 speakers (M=1.22, SD=.417) and native Chinese speakers 

(M=1.25, .44); t(158), .447, p = -698. The help condition response time show no significant 

differences between L1 speakers (M=1.69, SD=.46) and native Chinese speakers (M=1.71, .46); 

t(158), .656, p = .826.  

 

Results – inferential statistics – chi-square 

 A chi-square test was used to determine whether there was a significant difference 

between L1 and L2 responses. The observation is that there is a weak association of difference, 

χ(1) = 0.489, p = .484. In other words, the chi-square demonstrates that there are no significant 

differences between L1 and L2 speakers’ behavior in the Knobe test.  
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Discussion 

 The Knobe Effect is robust. In previous studies with first-second language speakers and 

in the present study with first- and second-language speakers no differences were observed in 

experimental results. The confirmation of the Knobe Effect provides further evidence that people 

are more willing to blame the agent for “bad side effects than to praise the agent for good side 

effects” (Knobe, 2003a, p. 193).  
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CHAPTER	3:	BILINGUAL	DECISION	MAKING:	COGNITION	
 

Abstract 
 

 Do second languages speakers (L2) make decisions that vary from first language speakers 

(L1)? Decision-making researchers have provided important insights into human behavior. 

Decision-making findings, while important, have focused primarily on Western cultures and 

English speakers. In the last few years, research into decision making with non-Western cultures, 

non-English speakers, and second language speakers has begun to emerge that combines with 

scattered strands of research that can be called “bilingual decision making.” The studies to date 

have focused on ethical decision making and found that L2 speakers make more utilitarian 

decisions (Costa et al., 2014), engage in less pro-social behavior (Urbig et al., 2015), cooperate 

less during a game given exposure to Anglo culture (Akkermans, Harzing, & van Witteloostuijn, 

2010), and reject more unfair proposals (Oosterbeek, Sloof, & Van De Kuilen, 2004). However, 

the tasks to study ethical decision making are strongly influenced by the use of language. What if 

language used in these were reduced to the bare minimum and replaced by tasks that rely on 

counting small numbers or using basic arithmetic to solve problems?  

 A subitizing test and a Cognitive Reflection Test (CRT) were used to examine whether 

L1 and L2 speakers decide differently on the same task. In total, 193 subjects (L1=111; L2 = 83) 

participated in the subitizing tasks, and 215 subjects (L1=125; L2=90) participated in CRTs. No 

significant differences were found in the subitizing tasks. In the CRTs, L2 subject scores were 

higher than L1 subject scores. Gender response patterns were also distinct. The results imply that 

speaking an L2 may have tangible benefits.  

Keywords: bilingual, second language, decision making, subitizing, cognitive reflection 
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Abstract – Subitizing 

 Do second languages speakers (L2) make decisions that vary from first language speakers 

(L1)? Decision-making researchers have provided important insights into human behavior. 

Kahneman and Tversky (1979) discovered in prospect theory that people make economic 

decisions based on a change in total resources instead of total resources. Decision-making 

findings, while important, have focused primarily on Western, English, and L1 English speakers. 

In the last few years, research into decision making with non-Western cultures, non-English 

speakers, and second language speakers has begun to emerge that combine with scattered strands 

of research that can be called research into “bilingual decision making.” The studies to date have 

found that L2 speakers make more utilitarian decisions (Costa et al., 2014), engage in less-

prosocial and more free-rider behavior (Urbig et al., 2015), cooperate less given exposure to 

Anglo culture (Akkermans, Harzing, & van Witteloostuijn, 2010), and reject more unfair 

proposals (Oosterbeek, Sloof, & Van De Kuilen, 2004).  

 Below I use a subitizing design o examine if there are decision-making differences 

between first- and second-language speakers. In total, 140 subjects participated in the subitizing 

tests. In the subitizing studies there were no significant differences. The results imply that L1 and 

L2 speakers process non-orthographic information similarly which points to a language effect in 

decision making more than a processing difference.  

Keywords: bilingual, second language, decision making, subitizing 
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Background: Subitizing 

 Subitizing refers to “rapid, confident, and accurate report of the numerosity of arrays of 

elements presented for short durations” (Mandler & Shebo, 1982). In other words, subitizing 

refers to immediate identification of a small number of items, “around 4, sometimes up to 7” 

items (Tai, 2004). The best definitions are often understood in terms of related concepts. Burr, 

Turi, and Anobile (2010) write that, “The numerosity of small numbers of objects, up to about 

four, can be rapidly appraised without error, a phenomenon known as subitizing [while larger] 

numbers can either be counted, accurately but slowly, or estimated, rapidly but with errors” (p. 

1). The word “subitizing” was coined by Kaufman, Lord, Reese and Volkmann (1949) and is 

derived from the Latin word “subitus”, which means sudden. Subitizing differs from estimating, 

which is the identification of larger sets of items, which usually takes longer. Numerosity refers 

not to a “property of individual objects but a property of collections” (Rousselle & Noël, 2008, p. 

544) so that subitizing and estimation are distinct and yield variant experimental outcomes when 

people see arrays of 3-7 items or more are presented.   

 Subitizing is a phenomenon that has a central function in all human cognition; hence it is 

an important phenomenon to study to understand the underpinnings of human cognition. Humans 

and animals share evolutionary reasons to enumerate numbers non-linguistically (Nieder & 

Dehaene, 2009). Humans, however, differ in how they represent numbers linguistically. One, 

two, and three seem to be special as “our brain computes effortlessly without counting” 

(Dehaene, 2011, 80). Some cultures develop more precise numbering systems than others 

because of the exigencies of their environment (Gelman & Butterworth, 2005). Though counting 

numbers is central to human cognition (Nieder & Dehaene 2009), one of the central questions of 

is whether there are distinctions between how L1 and L2 speakers make decisions in simple 



 173 

cognition tasks (Carey 2004). Gelman and Butterworth (2005) argue that language facilitates the 

utilization of numerical concepts, however the brain’s neural organization for numerical concepts 

is separate. Revkin, Piazza, Izard, Cohen, and Dehaene (2008) ask a different question: is there a 

single system that counts both small and large arrays or is there a separate system for small 

arrays captured by subitizing? For the purposes of this study, it is not critical to assume a one- or 

two-system model, but the assumption is that the cognitive act of counting has a language 

component that is not susceptible to one’s first language.  

 The distinction between subitizing and estimation can be explained in terms of just 

noticeable difference. In experimental psychology, just noticeable difference (JND) is the 

amount of change needed in a stimulus for a human subject to notice that a change has occurred 

(Craighead & Nemeroff, 2004). Weber (1834) first operationalized JND with weights, finding 

that there had to be a 3% difference (3g) between the original weight (100g) and the new weight 

(103g) to notice a difference. Each sense has a different ratio of JND. The number of items in 

one’s visual field will determine whether one needs to subitize or estimate. Increasing 1 item will 

increase the demand on the visual system, making accurate identification of numbers of items 

more difficult. The idea of limited human information processing is core to cognitive 

psychology.  As early as Miller (1956), subitizing was considered as an array of 6 or fewer items. 

Kaufman et al. (1949) defined estimation as beginning with 6 or more items.  

 To test subitizing and estimation researchers typically show subjects arrays of 1-15 items 

and measure subjects’ reaction times. Piazza, Mechelli, Butterworth, and Price (2002) used 1-9 

dots. Revkin, Piazza, Izard, Cohen, and Dehaene (2008) used 1-8 dots. Mandler and Shebo 

(1982) used 1-15 dots. Balakrishnan and Ashby (1991) used 1-7 solid colored blocks. One of the 

goals for researchers studying subitizing is to determine the point at which processing converts 
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from subitizing to estimation, and counting. Tai (2004) writes that the “error rate (percentage of 

incorrect responses) changes in the same way: for arrays of up to 4 items, there is virtually no 

error, and after that, the error rate rises quickly as more items are presented” (p. 1).  

For the studies below, I operationalized the subitizing in three groups: 1-3, 4-6, and 7 or more 

with the maximum 12 items presented.  

 

Second language studies 

 Because this study focuses on possible differences between first- and second-language 

speakers of English making decisions, it is important to quickly review how language can affect 

numerosity. Buchweitz and Prat (2013) ask, “whether the neural systems that underpin language 

representation in each language are separate or overlapping” (p. 429). The answer may be both. 

Green and Abutalebj (2008) write that “[c]ommon principles underlie the representation of 

words in the two languages [. . .] and a common tissue underlies both” (p. 564). However, 

anyone who has ever heard a non-native learner speak, who has learned a new language, or who 

speaks a second language notices that there are differences. From the perspective of L2 speakers 

using numbers, there are similar processes.  

 Humans have mathematical cognition that must be delivered through language. Dehaene 

and Cohen (1995) proposed the “Triple Code Model” in which there are three categories of 

mental representations for numbers. First, there are the visual Arabic numeral forms; second, 

there is the verbal word frame; third, there is an analogical magnitude representation. 

Deciphering the model in terms of experimental evidence shows interesting distinctions. Spelke 

and Tsivkin (2001) found that Russian-English bilingual speakers solved arithmetic problems 

equally fast in a training condition. In untrained approximation tasks, bilingual speakers 
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performed approximation tasks equally well regardless of the language used (Venkatraman, 

Siong, Chee, & Ansari, 2006). The fact that in trained and untrained conditions subjects 

performed equally well suggests that there should be no significant subject differences on the 

tests. In another exact versus approximation study, Lin, Imada, and Kuhl (2012) found that L1 

(Chinese) subjects performed better with approximate versus exact addition. The same subjects 

using their L2 (English) performed at chance when using English. The evidence also suggests 

there are two distinct representational systems, “an exact language-dependent system and an 

approximate nonverbal system of number representation” (Dehaene, Spelke, Pinel, Stanescu, & 

Tsivkin, 1999).  

 The studies reviewed above addressed accuracy of bilingual speakers in various 

calculations tasks. Other researchers have investigated latency differences in multiple-language 

speakers. Mägiste (1980) found that German-Swedish bilingual participants, most of whom 

spoke both languages simultaneously, needed more time and committed more errors on the same 

behavioral task. When bilinguals performed mental calculations in their L2 as opposed to their 

L1, they tended to be less accurate and provide slower responses (Marsh & Maki, 1976; McClain 

& Huang, 1982; Frenck-Mestre & Vaid 1993; Bernardo, 2001; Campbell & Epp, 2004). Wang, 

Lin, Kuhl, and Hirsch (2007) used FMRI to investigate native Mandarin Chinese speakers using 

both Chinese and English while they were performing calculations. The results showed that L1 

speakers made fewer errors and had quicker reaction times when using Chinese.  

 

Research questions 

 Though the numerosity experiments above addressed bilingual differences in terms of 

speed and accuracy, experiments to date have not addressed speed and accuracy with first- and 
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second-language speakers in subitizing experiments. Additionally, using subitizing as a primarily 

cognitive task with L1 and L2 speakers can provide evidence for decision making that is not 

based on language in the same way as decision making studies that use verbal probability and 

ethical problems. In a verbal probability research design, words and expressions are used as the 

method of study.  Verbal probability studies with L2 speakers (Brooks, 2015) suggest a language 

effect on the use of expressions such as’ likely’ on the probability of an event. L2 speakers 

generally assess verbal probability expressions as having higher probabilities than L1 speakers 

(Brooks, 2015). In ethical decision-making studies, vignettes are the method of study. Ethical 

decision-making studies with L2 speakers (Costa et al., 2014) indicate that L2 speakers make 

more utilitarian decisions.  

 This experiment is about counting quickly. Since counting as a fundamental cognitive 

task should not necessarily produce slower response times or less accurate responses among L2 

speakers, that leads to the following questions.   

1. Do the decisions by L1 and L2 speakers differ because of language? 
2. Given the ample decision making experimental designs would L2 speakers behave 

measurably differently from L1 speakers in the same experimental designs? 
 

If it were found that there are no significant differences between L1 and L2 speakers’ 

performance in the subitizing task, it would point to the importance of language on decision-

making tasks that require more language usage.  
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The Study: Three Subitizing Experiments 

Predictions 
 
 Based on the results in previous studies, I hypothesize the following.  
 
 Hypothesis 1: L1 and L2 speakers will be similarly accurate in the subitizing tasks. In 
 other words, there will be no significant differences on subitizing tasks between L1 and 
 L2 speakers.   
 
 Hypothesis 2: L2 speakers’ reaction times and answer times to the stimuli will be slower 
 than L1 speakers’ reaction times. The question is whether the slower reaction times will 
 be significant.  
 

In the context of my dissertation, the purpose of subitizing tests and Cognitive Reflection Tests is 

to control for cognition in decision-making. Since decision-making combines cognition and 

language, it is important to test them with L1 and L2 speakers. Finding significant differences in 

answers or response times would be informative; however finding no significant differences 

could suggest that the role of language in decision making for bilingual speakers is reduced.  

By replicating previous subitizing studies, these experiments may also strengthen previous 

experimental paradigms or shed light on potential improvements in experimental designs.   

 

Methods & Materials 

 To determine if first- and second-language speakers reflect processing differences, three 

subitizing experiments were designed using visual arrays arranged in rectangular, linear, and 

scrambled forms. Previously, researchers have found that children find rectangular, followed by 

linear, then circular, then scrambled arrays easiest to process (Beck-with & Restle, 1966; Wang, 

Resnick, & Boozer, 1971). Given that Balakrishnan and Ashby (1991) found that “the use or 

availability of a subitizing mechanism is particularly susceptible to variations in the stimulus 

conditions” (p. 561), varying stimuli are used. In every test, each design was shown 9 times with 
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varying groups of objects: 1-3 objects, 4-6 objects, and 7-12 objects. Each group was shown 3 

times (e.g. group with 1, 2, or 3 objects) once each for 250 milliseconds (0.25), 500 milliseconds, 

(0.50) or 1,000 milliseconds (1 second). (See Appendix 1 for designs.)  

 Overall, participants viewed 29 subitizing stimuli, three blocks of nine stimuli and two 

warm-up stimuli. Rectangular, linear, and scrambled on a circle designs were used. The data for 

the warm-up questions data is included here since the results of the questions are similar to the 

results in the remaining question blocks. Qualtrics survey software allows modification of time 

presentation, so each group of items was shown for .25, .50, and 1.00 seconds. Since this is a 

proof-of-concept study to determine if there are prima facie differences in the way L1 and L2 

speakers process information, using survey software suffices. Response times are analyzed 

below.  The materials were uploaded to a Qualtrics webpage where time preferences were set 

and basic demographic data was also collected. Participants were provided with a link to the 

survey by their teacher after a class recruitment visit. Subjects received oral instructions prior to 

beginning the survey regarding the study’s purpose, estimated time to complete the 

questionnaire, a consent form, and instructions. The instructions were repeated in written form 

on the webpage. Participants took approximately 5 minutes to finish the survey. 

 

Participants 

 In subitizing experiments, 193 subjects, recruited from undergraduate writing courses, 

participated in three designs with timed conditions, .25 second, .50 second, and 1 second 

presented six times each. The data from subjects who did not answer a three-object block was 

discarded.  
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Table 1: Subject profile 

  Overall L1 English L2 English 
N 193 

 
111   

 
82   

Age 
  

  
  

  
  

  
Age 

range 17 - 27 17 - 24 17 - 27 
Avg. 19.16 18.57 23.21 
SD 1.51 1.02 1.68 

  
  

  
  

  
  

  
Gender 

  
  

  
  

  
  

Male 107 
 

59   
 

48   
% 55.44% 

 
53.15%   

 
58.54%   

Female 86 
 

52   
 

34   
% 44.56%   46.85%     41.46%   

Table 1: Subject demographics 
* Arabic (n = 4), Spanish (n = 4), Vietnamese (n = 2), Japanese (n = 2), Italian (n = 2),  
and 1 each of Thai, Korean, Hungarian, Swedish, Finish, Cantonese, Tamil, and Portuguese. 
 

Results – descriptive statistics 

 Results from the two warm-up questions are listed in table 1. Warm-up question 1 was 

presented for four seconds while warm-up question 2 was presented for three seconds. Subjects 

in the pre-test conditions saw two-die (images 1 & 2).  

Images 1 & 2: subitizing  

	 	

Image	1:	Subitizing	pre-test	image	1.	 Image	2:	Subitizing	pre-test	image	2.	

  

 

 

Descriptive statistics, subitizing version pre-test, square 
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 A total of 193 subjects (L1=111; L2=82) viewed two warm-up stimuli that are similar to 

the arrays presented in main subitizing tasks. Subjects were asked to select the correct radio 

button among “1-3 objects”, “4-6 objects” or “7 or more objects.” Overall L1 and L2 participants 

had similar accuracy rates and time to answer the warm-up questions. L1 participants chose 80%, 

then 99% of the correct answers whereas L2 participants chose 84%, then 98% of the correct 

answers. On average, L1 participants took 0.763, then 1.253 to answer questions 1 and 2, 

whereas L2 participants took 0.792, then 1.214. In summary, there are no significant differences.  

 
Table 1: pre-test  
 

 
Sub-w-1 (4 sec)   Sub-w-2 (3 sec) = 1   

L1 % accurate 
answer 

time % accurate 
answer 

time 

 
0.80 0.763 0.99 1.253 

     L2 0.84 0.792 0.98 1.214 
Table 1: Subitizing pre-test results.  

 

Results – descriptive statistics, subitizing, overall 

 Since the subitizing questions are tests of both speed and accuracy, the percentage of 

correct answers as well the average time (i.e. last click time) in milliseconds will be reported for 

L1 and L2 participants. In short, L1 and L2 subjects responded very similarly to all the stimuli 

(see table 2), with L2 subjects taking on average longer to answer the same stimuli. The delayed 

response cost little, if any, in terms of accuracy.   The assumptions of differences is based on eye 

tracking studies that show L2 speakers read materials more slowly (Frenck-Mestre, 2005; Libben 

& Titone, 2009; Gollan, Slattery, Goldenberg, van Assche, Duyck, & Rayner, 2011; Lehtonen, 

Hulten Rodriguez-Fornells, Cunillera, Tuomainen, & Laine, 2012; Whitford & Titone, 2012). 

Table 2: combined subitizing results 
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Sub R-ALL   Sub L-ALL   Sub S-ALL   

 
% accurate 

answer 
time % accurate 

answer 
time % accurate 

answer 
time 

L1 90.42% 0.767 80.81% 0.681 93.06% 0.622 

       
       L2 90.06% 0.814 82.54% 0.829 90.56% 0.635 

Table 2: Subitizing combined results of all subjects and all conditions.   

  

One question is whether the consistent results are maintained with all three-time conditions and 

all three designs? The three tables below are the results of the stimuli (rectangle, linear, 

scrambled) in the 1.00, 0.50, and 0.25 time conditions. The time conditions refer to the length of 

the time each stimulus was presented. Answer time refers to the amount of time it took subjects 

to choose their response.  

	
Table 3: 1.00 second 
 

 
Rectangle (1.00)   Linear (1.00)   Scrambled (1.00)   

 
% accurate 

answer 
time % accurate 

answer 
time % accurate 

answer 
time 

L1 83.74% 0.603 85.14% 0.621 86.57% 0.451 

       L2 85.92% 0.625 88.36% 0.692 83.37% 0.543 
Table 3: Subitizing combined results, 1-second presentation time.  

 
Table 4: 0.50 second 
 

 
Rectangle (0.50)   Linear (0.50)   Scrambled (0.50)   

 
% accurate 

answer 
time % accurate 

answer 
time % accurate 

answer 
time 

L1 84.06% 0.868 62.89% 0.643 94.91% 0.684 

       L2 89.30% 0.874 65.61% 0.908 94.17% 0.609 
Table 4: Subitizing combined results, 0.50-second presentation time.  

 
Table 5: 0.25 second 
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Rectangle (0.25)   Linear (0.25)   Scrambled (0.25)   

 
% accurate 

answer 
time % accurate 

answer 
time % accurate 

answer 
time 

L1 94.02% 0.831 94.40% 0.778 97.69% 0.732 

       L2 92.38% 0.944 93.65% 0.888 94.13% 0.753 
Table 5: Subitizing combined results, 0.25-second presentation time.  

 

Results – inferential statistics – T-Test 

 Fifty-eight independent-samples t-tests were conducted to compare L1 and L2 

participants’ responses and response times in the subitizing tests. No significant differences were 

found. The t-test results are provided in Appendix 2. These results suggest that L1 and L2 

speakers make similar decisions in the subitizing tests. Specifically, the results suggest that the 

L1 and L2 speakers show similar responses to “purely” cognitive tasks, such as subitizing.  

 

Discussion 

 In the set of subitizing experiments conducted, no significant differences were found 

between the decision-making behaviors of first- and second-language speakers of English. These 

results are meaningful in terms of the goals to study possible decision-making differences 

between L1 and L2 speakers in the domains of verbal probability (paper 1), morality and ethics 

(paper 2), and cognition (paper 3). Finding a lack of processing differences is this study can help 

focus on the variables that may influence decision making differences between L1 and L2 

speakers. The lack of difference help set boundary conditions for future research that explores 

the connections between language and decision making.  
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Abstract – Cognitive Reflection Test 

 Do second languages speakers (L2) make decisions that vary from first language speakers 

(L1)? Decision-making researchers have provided important insights into human behavior. 

Decision-making findings, while important, have focused primarily on Western, English, and L1 

English speakers. In the last few years, research into decision making with non-Western cultures, 

non-English speakers, and second language speakers has begun to emerge that combine with 

scattered strands of research that can be called research into “bilingual decision making.” The 

studies to date have found that L2 speakers make more utilitarian decisions (Costa et al., 2014), 

engage in less-prosocial and more free-rider behavior (Urbig et al., 2015), cooperate less given 

exposure to Anglo culture (Akkermans, Harzing, & van Witteloostuijn, 2010), and reject more 

unfair proposals (Oosterbeek, Sloof, & Van De Kuilen, 2004).  

 The Cognitive Reflection Test (CRT) is used to examine if there are decision-making 

differences between L1 and L2 speakers in three experiments. In experiment 1, 201 subjects 

participated (L1=125; L2=90) in timed conditions. Overall, L1 speakers were more likely to 

respond, but less likely to answer correctly but these differences were non-significant. In the item 

analyses, L2 speakers were significantly more likely to answer correctly than L1 participants in 

the machine CRT scenarios. In experiment 2, 166 subjects (L1=59; L2=107) participated in non-

timed conditions. The pattern was found of L2 subjects having higher CRT scores, though only 

in the machine scenario. Gender differences were found in both experiments 1 and 2. In 

experiment 3, repeated measures tests taken subjects first and second language showed 

consistent scores. These results suggest a cognitive and first-language explanation for scores 

rather than a second-language explanation.  

Keywords: bilingual, second language, decision making, cognitive reflection 
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Background: Cognitive Reflection Tests 

 Shane Frederick (2005) defines cognitive reflection as the “ability or disposition to resist 

reporting the response that first comes to mind” (p. 35). In order to measure cognitive ability,  

Frederick (2005) developed a set of three Cognitive Reflection Tests (CRT) that elicit intuitive 

and reflective process. Dual processing, as it is known, centers on the idea that a phenomenon 

occurs in two different ways. Researchers (Epstein, 1994; Sloman, 1996; Chaiken & Trope, 

1999; Kahneman & Frederick, 2002) generally divide dual processing by binary descriptions. 

The first process is unconscious, implicit, and automatic and the second process is conscious, 

explicit, and controlled. Stanovich and West (2000) called these “System 1” and “System 2” 

processes. System 1 is rapid, associative, and contextualized. System 2 is slow, rule based, and 

abstract. Recognizing your math teacher’s face is a system 1 process, whereas calculating math is 

a system 2 process.  

 Each CRT elicits a rapid system 1 intuitive response, but the correct answer is derived 

from a deliberate system 2 reflective thinking. Each CRT forces the respondent to recognize, 

identify, and correct an error of system 1 processing. The answers to the questions show that the 

most intuitive answer is the most frequently given answer, even though it is incorrect. The most 

famous CRT involves determining the cost of a bat and ball.  

 

 A bat and a ball cost $1.10 in total. The bat costs $1.00 more than the ball. How much does the 
 ball cost? _____ cents  
 

The most frequent answer is 10 cents because $1.10 - $1.00 does equal 10 cents. However, the 

answer is incorrect because the difference between $1.00 and 10 cents is 90 cents. A ball that 

costs 10 cents and a bat that costs 90 cents equals only a $1.00. The answer is that the ball costs 

5 cents and the bat costs $1.05, $1.00 more than the ball.   
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 One of the aspects that Frederick (2005) examined in his original study is the relationship 

between patience and intelligence. The evidence from preschool children through teenagers is 

that delayed gratification choices correlate with higher IQ scores and other measures of 

intelligence. Mischel (1974) and Shoda, Mischel and Peake (1990) found that preschool children 

who waited longer scored higher on SAT exams 10 years later. Melikian (1959) found that 

children ages 5-12 who delayed gratification in order to get a larger award later scored higher on 

an assessment of intelligence. Benjamin and Shapiro (2005) found that students with higher math 

scores tended to chose higher rewards later than smaller rewards sooner. Parker and Fischhoff 

found that (2005) vocabulary test scores by 11 year-olds predicted one’s likelihood to prefer 

larger rewards at age 18. Funder and Block (1989) found that 14 year-olds with higher IQs 

waited until the sixth and final session for a higher reward. The relationship of delayed 

gratification (patience) with higher scores begs the question that if one simply takes longer to 

answer a question by choice, or by no-choice as is the case for L2 speakers of any language, 

would higher scores follow for tasks that require system 2 thinking for better scores?  

 Oechssler, Roider, and Schmitz (2009) studied CRT scores’ relationship to cognitive 

biases of the conjunction fallacy, conservatism, and anchoring. A conjunction fallacy occurs 

when people instinctively, yet erroneously, assume that multiplying two possible events has a 

greater probability than when one possible event occurs separately (Tversky & Kahneman, 

1983). The most frequent example is: 

 

Linda is 31 years old, single, outspoken, and very bright. She majored in philosophy. As a student, she 
was deeply concerned with issues of discrimination and social justice, and also participated in anti-
nuclear demonstrations. 

Which is more probable? 

3. Linda is a bank teller. 
4. Linda is a bank teller and is active in the feminist movement. 



 186 

The majority of participants select option number 2. However, statistically option number 2 is 

the less probable. Given her activities as a student two probabilities can be assigned.  

For option 1, the probability is .05.  

For option 2, the probability equals .05 (bank teller) times .95 (feminist movement) or  

0.0475.  

In other words, there is a higher chance that Linda is a bank teller than both a bank teller and 

active in the feminist movement. However most people choose the more semantically plausible 

option 2. Oechssler, Roider, and Schmitz (2009) found that participants who scored higher on the 

CRT were less likely to succumb to the conjunction fallacy bias.  

 Campitelli and Labollita (2010) examined CRT scores along with numerous decision-

making tasks including estimating the populations of cities, and estimated rating of chess 

players. Participants were given booklets with multiple columns in which the first column was 

filled out. For example, in the city population task, “Santiago” was listed followed by columns 

asking participants to list whether they know the city, its country, and the number of inhabitants 

(Campitelli and Labollita, 2010, p. 190). In the chess player rating scenario, participants were 

asked to fill out information about chess players, given their name in the first column. Using 

estimated population of cities and estimated ratings of chess players gave the authors the 

opportunity to test general knowledge of geography and heuristics to arrive at plausible and 

accurate answers against results of a CRT test, a proxy for general intelligence.   

 Campitelli and Labollita (2010) found, expectedly, that higher CRT scores correlated 

with higher scores on the geography task, yet higher CRT scores were not correlated with higher 

scores on the chess players’ rating task with one exception. Participants were able to identify the 

nationality of chess players in 17.6% of the cases. Campitelli and Labollita (2010) used this 
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result to challenge some aspects about the system 1 and system 2 thinking distinctions cited by 

Frederick (2005) and others. If CRT is a measure of the natural ability to override system 1, 

reflective impulses, then why is CRT not correlated to higher scores about chess players? Most 

people know little about chess players let alone their ratings. Campitelli and Labollita (2010) 

explain this anomaly by defining cognitive reflection not only in terms of an intelligence 

measure, but also as a disposition of thinking. They write that the “result indicates that 

participants with higher cognitive reflection, instead of guessing, were able to use pieces of 

general knowledge (e.g., surnames ending “ov” tend to be Russian or Slav) to estimate unknown 

facts in unfamiliar domains (e.g., Malakhov is a Russian chess player)” (Campitelli and 

Labollita, 2010, p. 186). Baron (1985, 2008) calls this “actively open-minded thinking.” The 

result has important implications for CRT but also it opens CRT to be explained as a given trait 

as well as an acquired trait. Can people who score poorly in CRTs practice “actively open-

minded thinking” to improve their system 1 heuristics? Can second language learners practice 

“actively open-minded thinking” to improve their system 1 heuristics?  

 To analyze Campitelli and Labollita’s (2010) disposition findings , Campitelli and 

Gerrans (2014) used the CRT along with numeracy, syllogistic reasoning, and actively open-

minded thinking tests to create mathematical models to evaluate the CRT scores. They found 

significant correlations between the CRT and the numeracy task, CRT and  syllogistic reasoning, 

and CRT and actively open-minded thinking. The “initial analysis suggests that CRT has a 

strong mathematical and rational thinking component, and that the contribution of disposition 

towards actively open-minded thinking is weaker, but still important and significant” (Campitelli 

& Gerrans, 2014, p. 17).  
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 With these results, the Campitelli & Gerrans (2014) built models, NULL (null model), 

MATH (mathematical ability model), RAT (rational thinking model), and DISP (thinking 

disposition model). NULL was the worst of all the models so that the remaining models were 

able to “account for some of the individual differences” in CRT (Campitelli & Gerrans, 2014, p. 

18). Of the three remaining models MATH scores were found to be more predictive of high CRT 

than the other two, so the investigators compared MATH to RAT and MATH to DISP. 

 Given the evidence that CRT scores correlate with higher IQ scores, lower susceptibility 

to biases and corresponds to numeracy, syllogistic reasoning, and actively open-minded thinking, 

one question is whether there are distinctions in how L1 and L2 speakers respond to the CRT.  

To the best of my knowledge, the CRT has not yet been tested with L2 speakers.  

 

Experiment 1:  Cognitive Reflection Tests 

Predictions 

 Hypothesis 1: Given the findings by Frederick (2005) that delayed gratification is 
 correlated with higher measures of intelligence and given that L2 speakers have a 
 tendency to process more information with system 2 thinking and given that system 2 
 thinking by definition takes longer than system 1 thinking, L2 speakers will provide 
 more correct responses than L1 speakers on the three CRTs.  
 
 Hypothesis 2: Men and women’s scores on the CRTs will be similar to the Frederick’s 
 (2005) findings.  
 
 Hypothesis 3: Given the time constraints in the CRTs below, the overall scores will be 
 lower than previous studies due to the findings that patience (delayed gratification) 
 relates to higher intelligence scores (Frederick, 2000). 
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Methods & Materials 

 To test participants in the in the cognitive reflective tests, I utilized instructions from the 

three Cognitive Reflection Tests (CRTs) created by Frederick (2005). No modifications to the 

original versions were made. However, unlike previous CRT studies, four timed conditions – 

10 seconds, 25 seconds, 30 seconds, and 35 seconds – were used. Rand, Greene, and Nowak 

(2012) find that in a public goods game that faster timed-conditions produced more cooperative 

behavior.  Timed conditions are used in this experiment to determine if modifying the time 

allotted to complete the task would change the performance of participants.   

 In Frederick’s (2005) original design and in most subsequent studies using the CRT, the 

three CRT questions were asked (see questions below). The materials were uploaded to a 

Qualtrics webpage where basic demographic data questions were collected. Participants were 

provided with a link to the survey by their teacher after a class recruitment visit by the current 

researcher. Subjects received oral instructions prior to beginning the survey regarding the study’s 

purpose, estimated time to complete the questionnaire, a consent form, and instructions. The 

instructions were repeated in written form in the webpage. Participants took approximately 5 

minutes to finish the survey. 

 
Cognitive Reflection Tests 

 
In a lake, there is a patch of lily pads. Every day, the patch doubles in size. If it takes 48 days for the 
patch to cover the entire lake, how long would it take for the patch to cover half of the lake? _____ days 

 
If it takes 5 machines 5 minutes to make 5 things, how long would it take 100 machines to make 100 
things? _____ minutes  

 
A bat and a ball cost $1.10 in total. The bat costs $1.00 more than the ball. How much does the ball cost? 
_____ cents  
 

 

 



 190 

Participants 

 In the three CRTs, 215 subjects (L1=125; L2=90), recruited from undergraduate writing 

courses. Data from subjects who did not answer all three questions has been discarded.  

 

Table 1: Subject demographics, experiment 1 

  Overall L1 English L2 English* 
N 215 

 
125   

 
90   

Age 
  

  
  

  
  

  
Age 

range 17 - 27 17 - 24 17 - 27 
Avg. 19.13 18.54 19.97 
SD 1.50 1.01 1.67 

  
  

  
  

  
  

  
Gender 

  
  

  
  

  
  

Male 121 
 

68   
 

53   
% 56.28% 

 
54.40%   

 
58.89%   

Female 94 
 

57   
 

37   
% 43.72%   45.60%     41.11%   

Table 1: Subject demographics 
* Chinese (n=65), Spanish (n=6), Vietnamese (n=2), Japanese (n=2), Italian (n=2), and 1 each of Thai, Korean, 
Hungarian, Swedish, Finish, Cantonese, Tamil, and Portuguese. 
  

 

CRT Results Experiment 1 

 The results below will be discussed in terms of 1) overall CRT scores, 2) individual item 

reaction times and answers, 3) gender CRT scores, and 4) L1 CRT scores.   

 

1) Overall CRT scores 

 In Frederick’s (2005) original test, subjects were scored by how many of the three CRTs 

they answered correctly, so that answering 1 out of 3 questions correctly would result in mean 

score of 1, answering 2 out of 3 questions correctly would result in mean score of 2, and 
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answering 3 out of 3 questions correctly would result in mean score of 3. Subjects were 

categorized as “low” if they answered zero questions correctly, “intermediate” if they answered 

one or two questions correctly, and “high” if they answered all three correctly. For example, MIT 

students’ mean score was 2.18 while the mean score at large midwestern institution was 0.79. 

 Overall, participants mean CRT score 0.23. L1 speakers mean score was 0.20 while L2 

mean score was 0.28 (table 2). Of the 215 participants, three participants (1.40%) answered three 

questions correctly (2 L1 English, 1 L2 English speakers), six participants (2.79%) answered two 

questions correctly, and 26 participants (13.49%) answered at least one question correctly. A 

Fisher’s exact chi-square test confirms the differences in CRT scores as insignificant; X2 (1, N = 

215), p =0.2921. 

 
Table 2: CRT Scores 

  N CRT 
L1 125 0.20 
L2 90 0.28 

combined 215 0.23 
Table 2: CRT scores  

  

 Two additional analyses were conducted to examine the relationship of L1 and L2 

responses. A chi-square test of independence, Fisher’s exact test, was performed to examine the 

relationship between L1 and L2 correct and incorrect responses.  

• In the lake scenario, the relationship between L1 and L2 responses was not significant, X2 (1, N = 74), 
p =0.6843. 

• In the machine scenario, the relationship between L1 and L2 responses was significant, X2 (1, N = 
142), p =0.0488. 

• In the bat scenario, the relationship between L1 and L2 responses was not significant, X2 (1, N = 201), 
p =0.2560. 
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In other words, L2 participants in the machine scenario were significantly more likely to answer 

correctly than L1 participants.   

 Given that coding answers into categories necessarily reduces differences, three 

independent-samples t-tests were conducted to compare L1 and L2 participants’ responses. 

Participants were prompted to write their correct answer that produced a wider range of choices.  

• In the lake condition, there were no significant differences between L1 speakers (M=26.86, 
SD=14.73) and L2 speakers (M=30.81, 15.74), t(73) = .162 , p = .352.  

• In the machine condition, there were no significant differences between L1 speakers (M=91.70, 
SD=71.52) and L2 speakers (M=75.57;SD=87.70), t(77.444) = .028 , p = .278.  

• In the bat condition, there were significant differences between L1 speakers (M=.24;SD=.43) and 
L2 speakers (M=.61;SD=1.36), t(96.394) = .001 , p = .018.  

 

These results suggest that L1 and L2 speakers make similar decisions on scenarios 1 and 2, but 

they differ when presented CRT 3 with L2 speakers making higher estimations.  

 

2) Item analyses 

 To evaluate the possible affect of the timed condition on answers, item analyses were 

conducted.  

 

CRT Test 1 – Lake & Lilly Pads (46 words) 

 In the lake condition the most frequent answer is 24 days; however, the correct answer is 

47 days. Intuition leads most people to think that half the pond would be covered in half the time 

so that 48 days divided by two equals 24 days. However, this ignores the exponential growth of 

the lily pads. If the pond is covered after 48 days, and they double in size every day, then by day 

47 it would be half covered. In table 3, the filtering effect of time in the lake condition can be 

seen. Overall, 74 of all participants (34.42%) finished CRT1, 59 L1 participants and 15 L2 

subjects. 47.20% of L1 participants answered the stimulus whereas 16.67% of L2 participants 
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answered the stimulus. The time conditions affected L2 speakers’ ability to complete the task 

more than L1 speakers, however both groups performed better the more time provided (table 3).  

 
Table 3: Lake: number of subjects, completion, correct, intuitive responses 

 
10s 

 
25s 

 
30s 

 
35s 

 
overall 

  L1 L2   L1 L2   L1 L2   L1 L2   L1 L2 
N - subjects 51 62   25 11   25 9   24 8   125 90 
N - completion 3 3   16 3   19 4   21 5   59 15 

   
  

  
  

  
  

  
  

  N - correct 1 0   2 0   3 1   2 2   8 3 
N - intuitive 1 1   13 2   12 2   14 2   40 7 

Table 3: Lake: number of subjects, completion, correct, intuitive responses 
 

 Given that system 1 engages quicker, it is not surprising that under time constraints a 

higher percentage of L1 speakers provided the intuitive response. In a working-memory 

experiment, De Neys (2006) found evidence in three tasks testing the working memory span that 

system 1 thinking “operates automatically” and system 2 thinking is affected by limitations in 

executive resources, which suggests that system 2 thinking is more time intensive. In the present 

study, the sample sizes are too small to draw conclusions, yet L2 speakers chose the correct 

answer 20% of the time vs. 13.56% for L1 speakers, which suggests that L2 speakers’ system 2 

is more engaged, and therefore more accurate, if they respond in the time limit of the task. 

 

CRT Test 2 – Machines & Minutes (24 words) 

 In the machine condition the most frequent answer is 100 minutes; however, the correct 

answer is 5 minutes. Most people’s intuition leads to the answer that given that 5 machines in 5 

minutes of work make 5 widgets, 100 machines, in 100 minutes of work, make 100 widgets. 

Since each machine only makes 1 widget per minute, then multiplying the number of machines 

does not change the time required. Hence, the answer is 5 minutes. In table 4, the filtering effect 

of time in the machine condition can be seen. Overall, 142 of all participants (66.05%) finished 
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CRT2, 95 L1 participants and 47 L2 subjects. 76.00% of L1 participants answered the stimulus, 

whereas 52.22 % of L2 participants answered the stimulus. The time limits affected L2 speakers’ 

ability to complete the task more than L1 speakers; however, as with CRT 1 both groups 

performed better given more time. See table 4.  

 
Table 4: Machine: number of subjects, completion, correct, intuitive responses 

 
10s 

 
25s 

 
30s 

 
35s 

 
overall 

  L1 L2   L1 L2   L1 L2   L1 L2   L1 L2 
N - subjects 51 62   25 11   25 9   24 8   125 90 
N - completion 26 22   22 9   24 9   23 7   95 47 

   
  

  
  

  
  

  
  

  N - correct 1 2   1 2   4 3   1 2   7 9 
N - intuitive 15 10   20 4   18 6   19 4   72 24 

Table 4: Machine: number of subjects, completion, correct, intuitive responses 
 

Similar to the lake condition, L2 speakers chose the correct answer a higher percentage of the 

time. Of the 95 L1 speakers who completed the task seven answered correctly (7.37%). Of the 47 

L2 speakers who completed the task nine answered correctly (19.15%). The result suggests that 

L2 speakers’ system 2 is more engaged, and therefore more accurate, if they respond in the time 

limit of the task. 

 

CRT Test 3 – Ball & Bat (25 words) 

 In the bat condition, the most frequent answer is 10 cents, however the correct answer is 

5 cents. Although $1.00 + $0.10 does equal $1.10, if you take $1.00 – $0.10 you get $0.90, but 

the problem requires that the bat costs $1 more than the ball. That means that the bat must cost 

$1.05 and the ball cost $.05 to equal $1.10. In table 5, the filtering effect of time in the bat 

condition can be seen. Overall, 201 of all participants (93.49%) finished CRT3, 116 L1 

participants and 85 L2 subjects. 92.80% of L1 participants answered the stimulus whereas 94.44 
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% of L2 participants answered the stimulus. The time limits affected L2 speakers’ ability to 

complete the task more than L1 speakers; however, as with CRT 1 and CRT 2 groups performed 

better given more time. See table 5.  

 
Table 5: Bat: number of subjects, completion, correct, intuitive responses 

 
10s 

 
25s 

 
30s 

 
35s 

 
overall 

  L1 L2   L1 L2   L1 L2   L1 L2   L1 L2 
N - subjects 51 62   25 11   25 9   24 8   125 90 
N - completion 44 59   24 10   24 8   24 8   116 85 

   
  

  
  

  
  

  
  

  N - correct 4 9   2 1   3 1   1 1   10 12 
N - intuitive 32 32   20 6   18 2   21 5   91 45 

Table 5: Bat: number of subjects, completion, correct, intuitive responses 
 

Similar to the lake and machine conditions, L2 speakers chose the correct answer a higher 

percentage of the time. Of the 116 L1 speakers who completed the task 10 answered correctly 

(8.62%). Of the 85 L2 speakers who completed the task 12 answered correctly (14.12%). The 

result suggests that L2 speakers’ system 2 is more engaged, and therefore more accurate, if they 

respond in the time limit of the task. 

 

Item analysis discussion 

 Utilizing Frederick’s (2005) CRT questions, Hoppe and Kusterer (2011) found that 

subjects provided intuitive answers 16.1% of the time, the correct answer 68.9% of time, and 

other answers 15.1% of the cases. Oechssler, Roider, and Schmitz (2009) found similar results: 

the intuitive response was given 11.3% of the time, the correct answer 78.0% of the time, and 

10.6% of other answers. In both of these studies, there were no time constraints of less than 60 

seconds. Experiments using CRT in previous studies set a time limit of 60 seconds (Borghans, 

Meijers, & Ter Weel, 2013) or no time constraints (Campitelli & Labollita, 2010; Baldi et al. 
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(2013;  Campitelli & Gerrans, 2014). According to Campitelli and Gerrans (2014), the CRT is 

“typically completed in less than ten minutes” (p. 2).  

 Hoppe and Kusterer (2011) found that subjects provided the intuitive response 39.9% of 

the time, the correct answer 56.7% of time, and other answers 3.4% of the cases. Oechssler, 

Roider, and Schmitz (2009) found similar results: the intuitive response was given 40.2% of the 

time, the correct answer 54.8% of the time, and 5.0% of other answers. In both of these studies, 

there were no time constraints of less than 35 seconds. Experiments using CRT in previous 

studies set at a time limit of 60 seconds (Borghans, Meijers, & Ter Weel, 2013) or no time 

constraints (Campitelli & Labollita, 2010; Baldi et al., 2013; Campitelli & Gerrans, 2014). In my 

study, the responses vary considerably likely due to the presence of time constraints.  

 

3) Gender CRT scores 

 In addition to finding asymmetries in correct and intuitive thinking, Frederick (2005) 

found gender differences. Men scored significantly higher than women on the CRT. Women 

tended to provide the intuitive answer that is also incorrect, whereas men’s incorrect answers 

varied more widely.  

 Campitelli and Labollita (2010) found that the average CRT score for men was higher 

than for women, 0.80 vs. 0.59 respectively, the same direction as Frederick’s (2005) result, 

however this difference was not significant. Counter to Frederick’s (2005) findings, Campitelli 

and Labollita (2010) did not find significant differences in the number of intuitive errors made 

between women and men. The average CRT scores were 0.80 (SD= .92) for men, and .59 (SD= 

.91) for women. This sex difference in CRT is in the same direction of Frederick’s (2005) result; 

however, this difference was not significant: t (155) = 1.36, p = .175. Frederick also reported that 
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women committed more intuitive errors than men. Using the CRT a few years later, Campitelli 

and Gerrans (2014) did find significant differences between men and women’s answers.  

 

Statistics – gender differences 

 To evaluate possible gender differences in CRT scoring participants were separated into 

six groups: male, female, L1 men, L1 women, L2 men, and L2 women. A CRT score for correct 

answers and a CRT score for intuitive answers were calculated (table 6). The intuitive score was 

not referred to in Frederick’s (2005) original work however it is a useful number in order to see 

the strength of choosing the instinctual and plausible answer over the correct answer.  

Table 6: CRT scores summary, experiment 1 

Experiment 1 correct score   intuitive score 
L1 male 0.34 

 
1.59 

L1 female 0.04 
 

1.67 
L2 male 0.42 

 
0.79 

L2 female 0.08 
 

0.92 
All male 0.37 

 
1.24 

All female 0.05   1.37 
Table 6: CRT scores summary, experiment 1. 

Three Fisher’s exact chi-square tests confirm significant differences in correct scores between 

male and female participants.  

• L1 male v L1 female: X2 (1, N = 125), p = 0.0001 
• L2 male v L2 female: X2 (1, N = 90), p = 0.0001 
• All male v all female: X2 (1, N = 215), p = 0.0001 

 

However, three Fisher’s exact chi-square tests confirm non-significant differences in intuitive 

scores between male and female participants.  

• L1 male v L1 female: X2 (1, N = 125), p = 0.5662. 
• L2 male v L2 female: X2 (1, N = 90), p = 0.2778 
• All male v all female: X2 (1, N = 215), p = 0.2411 
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Discussion – Gender differences 

 The proportion of men who provided correct answers in the CRT scenarios was higher 

than the proportion of women who provided correct answers. Similar to Frederick’s (2005) 

study, the proportion of females who provided intuitive answers was higher than men’s answers.   

 

4) L1 CRT scores 

Chinese 

 Since the majority of L2 participants were native Chinese speakers, I conducted 

additional analyses to compare L1 English and native Chinese speakers’ CRT scores.  

 
Table 7: CRT Scores: L1 English v native Chinese 

  N CRT 
L1 125 0.20 

Chinese 65 0.25 
Table 7: CRT scores : L1 English v native Chinese   

 A Fisher’s exact chi-square test confirms this result as insignificant; X2 (1, N = 190), p 

=0.5475. Three independent samples t-tests were conducted to compare L1 and native Chinese 

speakers’ responses. 

• In the lake condition, there were no significant differences between L1 speakers (N=59; 
M=26.86; SD=14.73) and native Chinese speakers (N=7; M=31.00; SD=17.43); t(64) = -.690 , p 
= .493. 

• In the machine condition, there were significant differences between L1 speakers (N=94; 
M=91.70; SD=71.52) and native Chinese speakers (N=30; M=63.53; SD=52.72); t(122) = 1.989 , 
p = .049. 

• In the bat condition, there were significant differences between L1 speakers (N=116; M=.24; 
SD=.43) and native Chinese speakers (N=62; M=.45; SD=.69); t(87.129) = -2.147 , p = .035.  

 

In the machine condition, native Chinese speakers provided lower estimates than L1 speakers. In 

the bat condition, native Chinese speakers provided higher estimates than L1 speakers. While 
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these differences are significant, it is hard to draw conclusions from these results given that the 

direction of difference is higher in one case, and lower in another case.  

 

Experiment 1 discussion 

 1) Overall CRT scores. Though differences were found using a chi-square test and a t-

test, there results likely are non meaningful because of the inconsistent findings. 2) Item 

analyses. The item analyses show three things. First, L2 speakers are slower to respond therefore 

more likely not to finish in the time allotted. However, finishing slower may improve 

performance for those who answer. L2 speakers in every CRT (lake, machine, bat) were more 

likely to answer correctly fitting an explanation that system 2 thinking, which L2 speakers 

exhibit more of, helps answer CRT questions more accurately. Third, L1 participants were more 

likely than L2 participants to choose the intuitive yet ultimately incorrect answer. 3) Gender CRT 

scores. Male participants were significantly more likely than female participants to answer the 

CRT scenarios correctly following the results by Frederick (2005). Unlike Frederick (2005), 

however there were no significant differences between male and female participants in choosing 

intuitive answers. 4) L1 CRT scores. On the whole, there were non-significant differences 

between native English and native Chinese speakers, but when they were analyzed by scenarios 

Chinese speakers had higher mean scores in the machine condition but lower mean scores in the 

bat condition.  

 Finding a significant difference in CRT 3 is fascinating, though there may be factors that 

can explain this finding. The response rate in CRT 3 is higher than the response rate in CRT 2, 

even though objectively they provide nearly the identical amount of information to process. 

There are 24 words (119 characters with spaces) in CRT 2 versus 25 words (121 characters with 
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spaces) in CRT 3. However, in CRT 2, 76.00% of L1 respondents finished the task versus 

92.80% of L1 respondents in CRT 3. L2 subjects show a similar pattern. In CRT 2, 52.22% of 

L2 respondents finished the task versus 94.44% of L2 respondents in CRT 3. Semantically, it 

seems that the stimulus in CRT 2 would be easier to comprehend for L2 speakers because it 

presents a culturally neutral scenario; make things with machines. However, it is the bat scenario 

in which the highest percentage of answers is given. The bat scenario may elicit ‘baseball’ for 

American English speakers or ‘cricket’ for Australian English or British English. Because the 

bat-and-ball scenario was third in a sequence of CRTs, it may be the case that there was a 

training effect for participants. In previous studies, the percentage of correct responses increases 

with every scenario. In Hoppe and Kusterer (2011), the percentage of correct answers increased 

from 56.7% to 58.9% to 68.9% (bat, machines, lily pads). Likewise, in Oechssler, Roider, and 

Schmitz (2009), the percentage of correct answers increased from 54.8% to 70.7% to 78.0% (bat, 

machines, lily pads). 

 

Experiment 2:  Cognitive Reflection Tests 

 A second CRT was conducted without a time condition to evaluate how participants 

would respond compared to participants who answered questions with timed conditions and how 

L1 and L2 participants would respond, perhaps differently in terms of accuracy. A total of 166 

subjects (L1=59; L2=107) participated in experiment 2.  
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Table 8: Subject demographics, experiment 2 

  Overall L1 English L2 English* 
N 166 

 
59   

 
107   

Age 
  

  
  

  
  

  
Age 

range 17 - 27 17 - 25 18 - 27 
Avg. 19.80 19.10 20.25 
SD 1.96 1.39 2.10 

  
  

  
  

  
  

  
Gender 

  
  

  
  

  
  

Male 121 
 

20   
 

64   
% 56.28% 

 
54.40%   

 
58.89%   

Female 94 
 

39   
 

43   
% 43.72%   45.60%     41.11%   

Table 8: Subject demographics 
* Chinese (n=67), Arabic (n=19), (Spanish (n=6), Korean (n=3), Japanese (n=2), Portuguese (n=2), Norwegian 
(n=2), 1 each of French, German, Malay, Mongolian, Nepalese, and Vietnamese. . 
 

Results All CRTs – experiment 2 

 The results below will be discussed in terms of 1) overall CRT scores, 2) gender CRT 

scores, and 3) L1 CRT scores. 

 

1) Overall CRT scores 

 Overall, participants mean CRT score in experiment 2 was 0.78, L1 speakers mean score 

was 0.68 while L2 mean score was 0.83 (table 2). Each score was higher than in experiment 1 

(overall CRT 0.23). The 0.78 score is nearly identical to students at Michigan State University’s 

score (0.79) examined in Frederick’s (2005) original study. L1 speakers mean score was 0.68 

while L2 mean score was 0.83. Of the 166 participants, 13 participants (7.83%) answered all 

three questions correctly including six native English speakers and seven non-native speakers, 23 

participants (13.86%) answered two questions correctly, and 44 participants (26.51%) answered 

at least one question correctly.  
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Table 9: CRT Scores 

  N CRT 
L1 59 0.68 
L2 107 0.83 
all 166 0.78 

Table 9: CRT scores 

 

A Fisher’s exact chi-square test confirms this result as insignificant; X2 (1, N = 166), p =0.5471. 

 Relationship: A chi-square test of independence, Fisher’s exact test, was performed to 

examine the relationship between L1 and L2 correct and incorrect responses.  

 

• In the bat scenario, the relationship between L1 and L2 responses was not significant, X2 (1, N = 164), 
p =0.0843. 

• In the lake scenario, the relationship between L1 and L2 responses was not significant, X2 (1, N = 
164), p =0.0777. 

• In the machine scenario, the relationship between L1 and L2 responses was significant, X2 (1, N = 
201), p =0.0543. 

 
 
 High-low: As with experiment 1, a chi-square test of independence, Fisher’s exact test, 

was performed to examine the relationship between L1 and L2 answers. Participants’ scores 

were divided into “high” and “low” categories. Subjects who correctly answered 0 or 1 question 

on the CRT were assigned into the “low” category, and subjects who correctly answered 2 or 3 

questions on the CRT were assigned into the “high” category. The answers given by L1 and L2 

subjects were not significantly different, X2 (1, N = 166), p =0.8452. 

 Correct, intuitive, and incorrect: In order to compare correct scores, intuitive incorrect 

scores, and other incorrect scores, each answer was assigned a value of “1” for correct, “2” for 

intuitive incorrect, and “3” for all other incorrect scores, then an independent samples t-test was 

conducted to compare L1 and L2 participants’ responses.  
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• In the bat condition, there were no significant differences between L1 speakers (N=59, M=1.86, 
SD=.39) and L2 speakers (N=107, M=1.79, SD=.55), t(153.350) = 1.077 , p = .283.  

• In the lake condition, there were significant differences between L1 speakers (N=59, M=1.73, 
SD=.52) and L2 speakers (N=107, M=1.92, SD=.53), t(164) =-.2311 , p = .022. 

• In the machine condition, there were no significant differences between L1 speakers (N=59, 
M=1.83, SD=.50) and L2 speakers (N=107, M=1.71, SD=.62), t(142.360) = .1395 , p = .165. 

 
 All answers: Given that coding answers into categories necessarily reduces differences, 

three independent-samples t-tests were conducted to compare L1 and L2 participants’ responses. 

In experiment 2, participants were given four choices for each question.  

• In the bat condition, there were no significant differences between L1 speakers (M=.09, 
SD=.023) and L2 speakers (M=.09, .033), t(154.947) = .677 , p = .500. 

• In the lake condition, there were no significant differences between L1 speakers (M=31.42, 
SD=10.63) and L2 speakers (M=29.54;SD=9.32), t(107.058) = 1.139 , p = .257.  

• In the machine condition, there were significant differences between L1 speakers 
(M=74.58;SD=42.06) and L2 speakers (M=56.17;SD=47.05), t(131.419) = .001 , p = .011.		

 
 
These results suggest that L1 and L2 speakers make similar decisions on scenarios 1 and 2, but 

they differ when presented CRT 3.  

 In Frederick’s (2005) study, the average CRT scores of 11 studies (see table 13) was 

1.24. Combining Frederick’s (2005) study with the results from Baldi et al. (2013), Campitelli & 

Labollita (2010), Hoppe & Kusterer (2011) and Oechssler et al. (2009) and the results from 

experiment 2 the average CRT score is 1.44.  
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Table 10: CRT score comparisons 

Researcher Location N CRT 0 1 2 3 

Frederick Massachusetts Institute of Technology 61 2.18 7% 16% 30% 48% 
Frederick Princeton 121 1.63 18% 27% 28% 26% 
Frederick Boston Fireworks Display 195 1.53 24% 24% 26% 26% 
Frederick Carnegie Mellon University 746 1.51 25% 25% 25% 25% 
Frederick Harvard 51 1.43 20% 37% 24% 20% 
Frederick University of Michigan: Ann Arbor 1267 1.18 31% 33% 23% 14% 
Frederick web-based studies 525 1.1 39% 25% 22% 13% 
Frederick Bowling Green University 52 0.87 50% 25% 13% 12% 
Frederick University of Michigan: Dearborn 154 0.83 51% 22% 21% 6% 
Frederick Michigan State University 118 0.79 49% 29% 16% 6% 
Frederick University of Toledo 138 0.57 64% 21% 10% 5% 

 Frederick Overall  1.24     
                

Oechssler web-based studies 1250 2.05 10% 18% 31% 42% 
Hoppe Cologne University 414 1.84 13% 24% 27% 36% 

Baldi* University of Italian Switzerland & 
Catholic University of the Sacred Heart 168 1.29 - - - - 

Campitelli Buenos Aires Metropolitan Area 157 0.66 59% 24% 11% 6% 
                
Brooks Experiment 2 166 0.78 51.81% 26.51% 13.86% 7.83% 
Brooks Experiment 1 215 0.23 82.33% 13.49% 2.79% 1.40% 

 All Experiments*  1.44     
Table 10: CRT score comparisons.  
* Percentages were estimated in order to find a CRT score of 1.29.  
 

2) Gender CRT scores 

 In experiment 1, L1 male respondents scored significantly higher than L1 female 

respondents, and L2 male respondents scored significantly higher than L2 female respondents 

confirming findings in previous studies (Frederick, 2005; Campitelli & Gerrans, 2014). As in 

experiment 1, to evaluate possible gender differences in CRT scoring participants were separated 

into six groups: male, female, L1 men, L1 women, L2 men, and L2 women. A CRT score for 

correct answers and a CRT score for intuitive answers were calculated (table 15).  
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Table 11: CRT scores summary, experiment 2 

Experiment 1 correct score   intuitive score 
L1 male 1.15 

 
1.80 

L1 female 0.44 
 

2.44 
L2 male 0.95 

 
1.73 

L2 female 0.65 
 

2.16 
All male 1.00 

 
1.75 

All female 0.55   2.29 
Table 11: CRT scores summary, experiment 1. 

 

Three Fisher’s exact chi-square tests confirm significant differences in correct scores between 

male and female participants, the same result found in experiment 1.  

 
• L1 male v L1 female: X2 (1, N = 59), p = 0.0001 
• L2 male v L2 female: X2 (1, N = 107), p = 0.0073 
• All male v all female: X2 (1, N = 166), p = 0.0001 

 

Three Fisher’s exact chi-square tests also confirm significant differences in intuitive scores 

between male and female participants.  

• L1 male v L1 female: X2 (1, N = 59), p = 0.0001 
• L2 male v L2 female: X2 (1, N = 107), p = 0.0003 
• All male v all female: X2 (1, N = 166), p = 0.0001 
•  

 
Discussion – Gender differences 

 The proportion of men who provided correct answers in the CRT scenarios was higher 

than the proportion of women who provided correct answers. Similar to Frederick’s (2005) 

study, the proportion of females who provided intuitive answers was higher than the proportion 

of male who provided intuitive answers. In both experiments 1 and 2, males scored significantly 

higher than females. However, only in experiment 2 did females score significantly higher on the 

intuitive score.  
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3) L1 CRT scores 

 Since the majority of L2 participants were native Arabic and Chinese speakers, I 

compared L1 English, native Arabic, and native Chinese speakers’ CRT scores. 

 

Arabic 

Table 12: CRT Scores: L1 English v native Arabic  
  N CRT 

L1 59 0.68 
Arabic 19 0.47 

Table 12: CRT scores : L1 English v native Arabic   

 

A Fisher’s exact chi-square test confirms this result as insignificant; X2 (1, N = 78), p =0.3267. 

Three independent samples t-tests were conducted to compare L1 and native Arabic speakers’ 

responses. 

• In the bat condition, there were no significant differences between L1 speakers (M=.09; 
SD=.023) and native Arabic speakers (M=.11; SD=.023); t(76) = -1.852 , p = .068. 

• In the lake condition, there were no significant differences between L1 speakers (M=31.42; 
SD=10.63) and native Arabic speakers (M=28.26; SD=8.78); t(36.520) = 1.294 , p = .204. 

• In the machine condition, there were no significant differences between L1 speakers (M=74.58 
SD=42.06) and native Arabic speakers (M=70.005; SD=45.37); t(76) = .405, p = .700 

 

In short, there are no statistically significant differences between L1 and native Arabic speakers.   

Chinese 

Table 13: CRT Scores: L1 English v native Chinese  
  N CRT 

L1 59 0.68 
Chinese 67 0.97 

Table 13: CRT scores : L1 English v native Chinese  

 A Fisher’s exact chi-square test confirms this result as insignificant; X2 (1, N = 126), p 

=0.7541. Three independent samples t-tests were conducted to compare L1 and native Chinese 

speakers’ responses. 
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• In the bat condition, there were no significant differences between L1 speakers (M=.09; 
SD=.023) and native Chinese speakers (M=.09; SD=.036); t(112.676) = .843 , p = .401. 

• In the lake condition, there were no significant differences between L1 speakers (M=31.42; 
SD=10.63) and native Chinese speakers (M=30.09; SD=9.55); t(124) = .742, p = .460 

• In the machine condition, there were no significant differences between L1 speakers (M=74.58 
SD=42.06) and native Chinese speakers (M=48.21; SD=47.03); t(123.966) = 3.322, p = .001. 

 
 
In the machine condition, native Chinese speakers on average provided lower estimates than L1 

speakers. The bat and lake conditions revealed no differences.  

 

Experiment 2 discussion 

 1) Overall CRT scores. Though differences were found using a chi-square test and a t-

test, there results likely are non meaningful because of the inconsistent findings which is similar 

to the results from experiment 1. 2) Gender CRT scores. Male participants were significantly 

more likely than female participants to answer the CRT scenarios correctly following the results 

by Frederick (2005), which match the results from experiment 1. And like Frederick’s (2005) 

findings, female participants were significantly more likely to provide intuitive answers than 

male participants. This does not match the results found from experiment 1 in which there were 

timed conditions. 3) L1 CRT scores. On the whole, there were non-significant differences 

between native English and native Arabic speakers as well as between native English and native 

Chinese speakers, but when they were analyzed by scenarios Chinese speakers had higher mean 

scores in the machine condition.  

 

Experiment 3: Repeated Measures 

 Because the studies above compared different speakers, an additional repeated measures 

experiment was conducted using from a subset of subjects who agreed to participate four weeks 

later in a second language. Subjects answered. Below data from Chinese speakers who 
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participated in the CRT in English (L2) then Chinese (L1), and data from English speakers who 

participated in the CRT in Spanish (L2) and English (L1) will be shared. 

 

Chinese (CRT in English and Chinese) 

 A total of 16 native Chinese participated in the English version of the CRT then a 

Chinese version of the CRT with a 28-day gap between the two sessions.  The English version 

was translated, reviewed, and edited by three native Mandarin Chinese speakers who are 

graduate students in linguistics, applied linguistics, or a language-specific field. 

 A paired-samples t-test was conducted to compare participants’ English responses and 

participants’ Chinese responses. Bat. There was not a significant difference in the English 

(M=0.88, SD=.042) and Chinese responses (M=0.69, SD=.025); t(15) 2.087, p = .054. Lake. 

There was not a significant difference in the English (M=32.75, SD=10.82) and Chinese 

responses (M=39.82, SD=11.01); t(15) -1.929, p = .073. Machine. There was not a significant 

difference in the English (M=46.56, SD=48.67) and Chinese responses (M=28.75, SD=42.49); 

t(15) 1.861, p = .083.  

 

English (CRT in Spanish and English) 

 A total of nine native English speakers participated in an English version of the CRT then 

a Spanish version of the CRT with a 28-day gap between the two sessions.  The English version 

was translated, reviewed, and edited by three native Spanish speakers who are graduate students 

in linguistics, applied linguistics, or a language-specific field. 

 A paired-samples t-test was conducted to compare participants’ English responses and 

participants’ Spanish responses. Bat: There was not a significant difference in the English 
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(M=.0944, SD=0.17) and Spanish responses (M=.0944, SD=0.17). Since there were zero 

differences between the answers in English and Spanish, a t-score cannot be computed. Lake. 

There was not a significant difference between the English (M=30.44, SD=10.17) and Spanish 

responses (M=33.22, SD=9.82); t(8) -.724, p = .490. Machine. There was not a significant 

difference between the English (M=100.00, SD=0.00) and Spanish responses (M=71.11, 

SD=43.36); t(8) 1.999, p = .081. 

 These results indicated that English participants who took both versions of the CRT gave 

more consistent answers in both languages.  

 

Bilingual CRT Discussion 

 Frederick (2005) defines cognitive reflection as the “ability or disposition to resist 

reporting the response that first comes to mind” (p. 35).  Though much of the research on CRTs 

has focused on an innate ability that instantiates as higher CRT scores, higher intelligence scores, 

and lower susceptibility to biases, Campitelli and Labollita (2010) suggest that one’s thinking 

disposition can also lead to higher CRT scores. The thinking disposition that leads to higher 

scores is associated with system 2 thinking and it is the type of thinking that L2 speakers are 

more likely to use. Baron (1985, 2008) calls this type of thinking “actively open-minded 

thinking. In a follow-up study, Campitelli and Gerrans (2014) used models to evaluate CRT 

results and found that mathematical and rational thinking are correlated with higher CRT scores, 

and though weaker and still significant, actively open-minded thinking also correlates with 

higher CRT scores. Evaluating the hypotheses and results from the present study may suggest 

some new directions in bilingual decision-making research. 

 
Hypothesis 1:L2 speakers will provide more correct responses than L1 speakers on the CRTs.  
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 No support for this hypothesis.   
 
Hypothesis 2: Men and women’s CRT scores will be similar to the Frederick’s (2005) findings.  
 Strong support for this hypothesis.   
 
Hypothesis 3: Given the time constraints, the overall scores will be lower than previous studies. 
 The mean CRT score in experiment 1 was 0.023, which is considerably lower than
 mean CRT scores found in previous studies. The mean CRT score in experiment 2 was 
 0.78, almost identical to the participants at Michigan State University (0.79) 
 

Would L1 and L2 speakers who score less well on rational and mathematical tests, nonetheless 

score equally well when primed or practiced to use more system 2 or actively open-minded 

thinking? In experiment 1, L2 participants who were able to answer the questions with the 10, 

25, 30, and 35-second time limits scored higher than L1 participants. Because the number of 

participants is low, no conclusions can be drawn but the fact that L2 respondents answered a 

higher percentage of questions correctly prompts an intriguing question.  

 
What makes an L2 speaker fast enough to answer in timed-conditions, yet slow enough to answer 

CRT questions correctly? 
 

Though differences were found in the item analyses, few other significant differences appeared. 

Distinctions appear in the machine and bat conditions, but then L2 speakers estimated lower in 

the machine condition yet higher in the bat condition. Future research should analyze the 

interplay in timed conditions with accuracy with stimuli presented 35 seconds or more. In the 10-

second condition 5.31% of all participants completed the answer. In the 35-second condition 

81.25% of all participants answered.  

 Significant gender differences appeared for correct answers. Male respondents scored 

higher than female respondents as Frederick (2005) and Campitelli and Gerrans (2014). Yet there 

were no significant differences for intuitive answer errors just as Campitelli and Labollita (2010) 
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had found. Comparing native Chinese participants to L1 English participants showed the same 

patterns in the overall scores.  

 Timed conditions were removed in experiment 2 which mimicked the design of previous 

CRT studies. Like experiment 1, L1 and L2 participant scores were compared by analyzing 

correct-incorrect response pairings, high-low response pairings, and correct-intuitive-incorrect 

response triads, and a t-test for answers provided. Differences seen in the lake condition in the 

correct-intuitive-incorrect response triads and the machine condition t-test appear to anomalies 

rather than indicative of any differences.  

 Gender differences also appeared in experiment 2. Male respondents were significantly 

more likely to answer correctly than female respondents matching the result found in experiment 

1, Frederick (2005), and Campitelli and Gerrans (2014). In experiment 2, female respondents 

were significantly more likely to choose the intuitive, yet incorrect response than male 

respondents. Given the similar population of participants from experiment 1, it seems odd that 

female respondents were only more likely to choose the intuitive-incorrect response in 

experiment 2. It is as if intuitive answers need sufficient time to develop. Comparisons of L1 

English speakers to native Arabic and native Chinese speakers showed no significant differences. 

To evaluate the hypotheses in light of two experiments involving 381 participants (L1 48.3%, L2 

51.7%), we see that:  
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CHAPTER	4:	BILINGUAL	DECISION	MAKING:	CONCLUSIONS	AND	IMPLICATIONS	
 
 
  If a dissertation is an act of knowledge creation, then my goal with this dissertation has 

been to create some pathways among the fields of applied linguistics, cognitive science, and 

judgment and decision making, then discover a few principles of decision making that apply to 

bilingual speakers that have real-world implications.  

  Because of the complexity of contextualizing research among three interdisciplinary 

fields, the experiments used have been relatively simple. Every experimental design has been 

used hundreds, in some cases, thousands of times so that every result can be contrasted against a 

wealth of literature and data. Taken together the studies in verbal probability, ethics, and 

cognition act as a “proof-of-concept” for the feasibility of “Bilingual Decision Making” as a 

research program. Conducting one test with L1 and L2 speakers and finding a difference would 

tell us little about how language, cultural, and test factors leads to possible decision differences. 

While this project is substantial for one person, it is one step along a journey taken many 

academics, in many places, at various points of time. Hopefully, I have taken a few whacks with 

a machete in dense thicket to clear a few steps on a path. Hopefully, I have removed some excess 

clay from a block to allow the contours of a mold begin to emerge.   

  If a first-language speaking doctor and a second-language speaking doctor estimate the 

likelihood of an event occurring differently, then this could have an impact on patients’ health 

outcomes. As negotiators from separate language backgrounds proceed to bargain where one 

group consistently offers more and the other group consistently offers less, then the outcome 

could be unsatisfactory for both parties. If L2 speakers process one type of information more 

accurately than L1 speakers, then managers could reconfigure the distribution of work for more 

optimal outcomes.  
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1. 0 Summary 

  Squeezing oranges to get orange juice is laborious and produces relatively speaking just a 

few drops. Toward the end of this journey, 100 bags of oranges have been squeezed for a few 

glasses of juice.  

  In three verbal probability studies, L2 speakers generally provided higher estimations for 

ten verbal probability expressions than L1 speakers, but in the three experiments only “rare”, 

“very unlikely”, and “unlikely” were these differences significant. A repeated measures 

experiment with Chinese speakers participating in Chinese and in English and English speakers 

participating in English and Spanish indicates that participants make the same verbal probability 

decisions no matter the language used. In the case of “rare”, “very unlikely”, and “unlikely”, 

Chinese participants seem anchored to provide higher estimations. This would seem to suggest a 

strong effect of one’s first language on decision making.  

  Using five experimental designs to investigate ethical decision making show some 

significant differences in L1 and L2 decision behavior, however many of the findings counter 

findings by previous researchers. In a Public Goods Game, Chinese speakers were found to give 

significantly more than L1 English speakers that counter the results by Urbig et al. (2015). In a 

Prisoner’s Dilemma Game, L1 speakers were found to cooperate more than L2 speakers, which 

runs counter to the prediction of Akkermans, Harzing, and van Witteloostuijn (2010). In an 

Ultimatum Game, both L1 and L2 speakers proposed similar amounts, which are consistent with 

the meta-analysis conducted by Oosterbeek et al. (2004). In a Knobe experiment, L1 and L2 

speakers responded similarly in two conditions, making this the first study to confirm that Knobe 

Effect for L1 and L2 speakers. The fifth experimental design used, the Trolley Problem, 

produced the most intriguing results across four experiments.  
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  In experiment 1, L1 speakers made significantly more utilitarian decisions in the Switch 

and Footbridge scenarios than L2 speakers, which directly contradict the findings by Costa et al. 

(2014) who found that non-native speakers made more utilitarian decisions in the Switch and 

Footbridge scenario than native speakers.  

  In experiment 2, native Chinese speakers participated in a Chinese version of the Trolley 

Problem. When compared to a similar population of Chinese speakers (both groups are 

undergraduate students at the University of Arizona), responses in Chinese were similar to 

answers provided in English. However, when results of Chinese speakers taking the Trolley 

Problem in Chinese in China (CC) (Ahlenius & Tännsjö, 2012), in Chinese in the US (CU), and 

in English in the US (EU) are compared, there seems to be an increasing trend in the percentage 

of utilitarian decisions made.  

  As a group, Chinese speakers tend to make the most utilitarian choices when participating 

in English. In the Switch scenario the percentage of utilitarian choices equals: CC = 52%; CU = 

64%; EU = 71%. In the Loop scenario the percentage of utilitarian choices equals: CC=34%; CU 

= 68%; EU = 81%. In the Footbridge scenario the percentage of utilitarian choices equals: CC = 

22%; CU = 34%; EU = 34%.  

  In experiment 3, native English speakers participated in a Spanish version of the Trolley 

Problem. When compared to a similar population of English speakers (both groups are 

undergraduate students at the University of Arizona), responses in Spanish were similar to 

answers provided in English, except in the Footbridge scenario. Costa et al. (2014) found that 

people provide more utilitarian choices when using their second language. In this study, the 

opposite was found. When native speakers participated in English, they made more utilitarian 

choices in English.  
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  In experiment 4, 16 native Chinese speakers participated in both an English and Chinese 

version of the Trolley Problem. In the Switch and Footbridge scenarios, participants gave similar 

scores. Additionally nine native English speakers participated in both an English and Spanish 

version of the Trolley Problem. In the Switch and Footbridge scenarios participants gave similar 

scores. When these results were compared to how similar participants scored in the English, 

Chinese, or Spanish versions of the Trolley Problem, no significant differences were found 

which seems to indicate that no matter the language used there is a central tendency in responses. 

This would suggest a strong effect of one’s first language on decision making because L1 and L2 

speakers’ responses varied significantly. 

  Comparing the results from the present study in which English subjects participating in 

their native language provided significantly more utilitarian choices than in their second 

language to the results from Costa et al. (2014), who found that subjects participating in their 

second language provided more utilitarian results, one explanation may be connected to the 

materials used. In Costa et al.’s (2014) version subjects were asked, “would you push the man?” 

In the present study, subjects were asked, “should you push the man?” Kastner (2010) writes that 

“would you” implies a “moral action” whereas “should you” implies a “moral evaluation” (p. 

120). Comparing the materials used by Costa et al. (2014) and the materials used in the present 

experiment, the most telling difference is the use of the words “should” and “would.” In the 

present experiments, participants were promoted “should you push the man?” while Costa et al. 

(2014) asked “would you push the man?” If one word difference changed the observed changed 

in answer tendencies, then it indicates that all participants are sensitive to the meanings of the 

English modals “should” and “would.” While “would” indicates a conditional statement, “should” 

indicates an obligation to do something. It is possible that L1 English speakers are compelled to 
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pull the switch or push the man because the embedded obligation when using the word “should.” 

  To examine the effect of cognition on decision making, two experimental designs were 

used. Using a subitizing design in which subjects were presented with 1-12 objects in varying 

arrays showed that L1 and L2 speakers process non-orthographic information similarly. If 

language is removed from decision making, no differences are apparent.  

  The second experimental design utilized the Cognitive Reflection Test (Frederick, 2005). 

Three experiments were conducted. In experiment 1, in timed conditions, L1 speakers were more 

likely to respond, but less likely to answer correctly but these differences were non-significant. 

In the item analyses, L2 speakers were significantly more likely to answer correctly than L1 

participants in the machine CRT scenarios 

  As in experiment 1, L2 subjects had higher CRT scores, though not significantly so. 

Gender differences were found in both experiments 1 and 2. Men scored significantly higher 

than women in both experiments 1 and 2, but women were more likely than men to provide the 

most intuitive answers in experiment 2, but not in experiment 1. In experiment 3, repeated 

measures results that that subjects who participated in the CRT in their first and second language 

showed consistent scores. These results suggest that L1 and L2 speakers answer similarly on the 

CRT with L2 speakers showing slightly better results. The improve scores by L2 speakers may 

be explained by the use of more system 2 thinking due to the need to use system 2 thinking when 

speaking a second language.  

 

2.0 Verbal probability implications 

  The implications given the results in the verbal probability experiments are academic and 

professional.  Academically, the findings that L2 speakers significantly higher estimates than L2 
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speakers for the verbal probability expressions “rare,” “very unlikely,” and “likely” should 

prompt future research. In the present experiments, two monthly and one daily condition were 

used but these verbal probabilities can be applied annual and daily conditions with more 

semantically varied sentences. Professionally, the fact that L2 speakers gave higher probability 

scores for the same situation could have important implications for numerous professional 

situations. If L2 medical professionals consistently assign higher numerical probabilities based 

on rare, very unlikely, and unlikely than their L1 peers, then patients would receive inconsistent 

advice. If L2 financial professionals, provide higher estimates than their L1 counterparts for the 

same risks associated with ‘rare’, ‘very unlikely’, and ‘unlikely’, then fewer risks may be taken 

(positive) and fewer gain may be made (negative).  

 

3.0 Ethical decision making implications 

  The implications of potentially variant errant decision making by L1 and L2 speakers are 

enormous and difficult to determine. If L2 speakers make more utilitarian choices in some 

scenarios, such as the Trolley Problem, when the modal verb “would” used is but fewer 

utilitarian choices when the modal verb used is “should,” then moral decision making can be 

extremely influenced by words. For example, prior to surgery transplant surgeons may consider 

to transplant a donated organ with or without preoperative bladder management. Without 

preoperative bladder management, patients have an increased risk of “graft dysfunction and 

urinary tract infections” DeFoor et al. (2003). Preoperative bladder management increases the 

number of procedures and number of possible errors that would affect patient outcomes. Would 

L1 and L2 doctors chose differently given the use of “would” or “should”?  

  If the L1 and L2 speakers have central tendencies around which they tend to respond to 
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ethical dilemmas, does this suggest that the teaching of English as a second language or any 

language as a second language needs to more deeply explore the pragmatics of language use? If a 

learner wants to assimilate into a new culture, but has the tendency to provide an answer that 

ignores the linguistic setting in which the decision is made, then there are important 

considerations for how policy makers work to integrate refugees, for example.  

  Academically, more studies should be conducted with first- and second-language 

speakers to determine under which conditions ethical decision making varies because making the 

“right” choice often situates itself in a community of choices.  

 

4.0 The Cognitive Reflection Test and implications 

  The implications from the results of the Cognitive Reflection Test lead to additional 

research questions. If more L1 and L2 subjects participated in a timed-condition CRT, then 

would the observation that L2 speakers score higher be significant?  

  Finding that L2 speakers take longer to respond to the same stimuli is not a surprise. In 

eye-tracking studies, second language readers typically take longer to read the same information 

(Duyck et al., 2008; Rayner & Juhasz, 2006; Frenck-Mestre, 2005; Lehtonen, 2012).  However, 

one question to address is: What makes an L2 speaker fast enough to answer in timed-conditions, 

yet slow enough to answer CRT questions correctly?  

  If actively open-minded thinking (Baron 1985, 2008) correlates with higher CRT scores, 

could L1 and L2 speakers who score less well on rational and mathematical tests, nonetheless 

score equally well when primed or practiced to use more system 2 or actively open-minded 

thinking? 

  In both experiments 1 and 2, males answered more questions correctly than females 
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which is consistent with the findings by Frederick (2005) and Campitelli & Gerrans (2014). In 

previous research by the same researchers, females were significantly more likely to choose the 

intuitive, yet incorrect response than male respondents. This result was found in experiment 2, 

but not in experiment 1 with timed conditions. Do intuitive answers need sufficient time to 

develop? 

  The limitations, as one second language speaker noted, are that American universities 

“get our best.” The observation that L2 speakers score higher may have little to do with system 1 

or system 2 thinking, but it may have much to do with the mathematical education received by 

L2 students.  

 
5.0 Legal implications 
 
  Scholars of legal decision making study factors of legal decision making made by jurists 

and jurors. If L1 and L2 speakers are found to exhibit varying yet predictable judgments, perhaps 

depending on their language competency levels, then there are important considerations legally. 

Miranda rights require that prior to the time of arrest and any interrogation of a person suspected 

of a crime, the suspect must be told that that he/she has the right to remain silent, the right to 

legal counsel, and the right to be told that anything he/she says can be used in court against 

him/her (dictionary.law.com). 

  Brière (1978) studied a Thai individual who had been arrested on suspicion of burglary. 

Though the person had been read his Miranda rights, Brière (1978) found that the individual 

scored low on two standardized tests of English competency. On the Michigan Test of English 

Language Proficiency the person scored 50%, on Brown-Carlsen Listening Comprehension Test 

the person scored 29%. The scores were lower than the minimum required to take any academic 

work at the University of Michigan. While the Thai individual’s English competency level was 
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rated as less than an 8th grade level, a student in Pavlenko (2008) was a college student at an 

American university. Despite her higher English abilities, she did not realize she was being 

questioned as a suspect for the first hour of questioning even though she was read her Miranda 

rights. Pavlenko (2008) argues that all non-native speakers with “all levels of proficiency should 

have the information presented to them in English and in their native language in one of three 

formats: (a) standardized written translations of the Miranda warnings …  (b) tape recordings of 

the same translated texts … or (c) oral translations by certified court interpreters” (p. 27). The 

implications from these examples are that decision making can differ as a function of language 

competence even when one’s second language competence, in this case English, is high.   

 
6.0 Medical implications 
 
  Medical decision making is the study of decisions in medical contexts. An important 

element of medical decision making is informed consent which is both a process and a product. 

The process is to help the patient understand the risks and benefits of a treatment, often a surgical 

treatment. The product of informed consent is an agreement between the provider and patient it 

often absolves the provider and health care organization of liability should the procedure lead to 

unfavorable outcomes. Informed consent is based on the moral and legal premise of patient 

autonomy that patients have the right to make decisions about their health and medical 

conditions (eMedicineHealth.com).  

  Informed consent is doubly important and doubly challenging for doctors and patients 

communicating in a second language. Woloshin et al. (1995) write that consent “obtained across 

a language barrier without competent interpretation is unlikely to be truly informed” (p. 725). 

The implied question is at which competency level can second language speakers said to be able 

to give informed consent. Reviewing informed consent forms in clinical trials for cancer 
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treatment, Beardsley, Jefford, & Mileshkin (2007) found a correlation between L1 speakers and 

level of education. In the present study, the L2 speakers are developing a high level of education 

but the question is whether their English competency level is sufficiently comprehensive to 

provide informed consent. For those with learning disabilities (Arscott, Dagnan, & Kroese, 1999) 

and dementia (Kim et al., 2001) some thresholds are established to provide informed consent. 

Should thresholds be established for second language speakers to provide informed consent, 

even for high competency L2 speakers? 

 

7.0  Language and culture influence on negotiation  

 While negotiations can be studied for its complexities and similarities then rendered into 

programmable units, many times the assumption is that the parties to a negotiation share a 

common frame of reference, a common culture, and common language. What if negotiators have 

varying linguistic and cultural backgrounds? How do those factors interact or effect – or not – 

the process or outcomes of negotiations? Do second language speakers vary in their decisions 

because of their second language competency level or their cultural values and experiences 

embedded in their first language?  Or, can second language speakers’ decisions can be mapped to 

normal distribution curves of first language speakers and be chalked up to individual 

differences? Given the connections from managerial decision making, negotiations, and language 

impact on both decision making and negotiations, this review proceeds in the following order: 1) 

managerial decision making overview; 2) distributive and integrative negotiation; and 3) 

language and culture influence on negotiation.  

 Given the cognitive and social priming effects review this far in terms of decision making 

and negotiation, it is an open question as to whether non-Western cultures, non-English speakers, 
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and second language speakers of English exhibit differences in managerial and negotiation 

contexts. In this section, I have two foci. First, I will compare system 1 & 2 thinking, decision 

making theories, heuristics and biases, distributive and integrative negotiations, BATNA, and the 

psychology of negotiations to non-first language behavior.  Second, I review new studies 

regarding how culture and language are used and perceived that can affect negotiation behavior 

including cultural perspective taking, cultural directness, and culture intelligence, linguistic style 

matching and word usage and its effect on negotiations.  

 

System 1 and 2 thinking  

 As a dual-process theory (Barrett et al., 2004), system 1 and system 2 thinking 

(Kahneman, 2011) represent the idea of simultaneous yet dissimilar processing of stimuli. People 

process information quickly and they process information less quickly. In both cases, they make 

decisions, some of which are consequential. For second language (L2) speakers of any language 

there are built-in distinctions compared to first language (L1) speakers. For example, in eye-

tracking studies, second language readers typically take longer to read the same information 

(Duyck et al., 2008; Rayner & Juhasz, 2006; Frenck-Mestre, 2005; Lehtonen, 2012). Longer 

processing time for L2 speakers may indicate differential processing or decision making that 

deviates from L1 speakers’ decisions. Lexical decision studies examine how L1 and L2 speakers 

recognize words and non-words. L2 speakers are typically slower to react to words than are L1 

speakers (Inhoff & Rayner, 1986; Schilling, Rayner, & Chumbley, 1998; Lété, Zagar, and Pynte, 

2007; Libben & Titone, 2009; Paribakht, 2004; Gollan et al., 2011; Frenck-Mestre, 2005; 

Lehtonen, 2012; Famoyegun et al., 2013; Whitford & Titone, 2012). 
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 Specifically, L2 speakers likely express variability in system 1 and system 2 decision 

behaviors. In SLA theory, the system 1 and system 2 thinking nearest equivalents are called 

implicit and explicit learning and implicit and explicit knowledge. Implicit learning refers to 

learning that occurs without awareness or understanding of what has been learned (Cook & 

Leonard, 2006). Explicit learning refers to learning that occurs with conscious attention to 

regularities of the stimuli (Hulstijn, 2005). According to Hulstijn (2005), implicit and explicit 

knowledge “differ in the extent to which one has or has not (respectively) an awareness of the 

regularities underlying the information one has knowledge of, and to what extent one can or 

cannot (respectively) verbalize these regularities” (Anderson & Lebiere, 1998; Bialystok, 1982; 

R. Ellis & Yuan, 2004). 

 Given the latency differences between first- and second-language speakers, implicit and 

explicit learning and implicit and explicit knowledge, it very likely that L2 speakers behave 

distinctly when measured with system 1 and system 2 thinking. In a bilingual cognitive reflection 

test (Brooks, 2016, to be submitted), there were observed differences between first- and second-

language speakers system 1 and system 2 thinking. First-language speakers answered more 

questions in a timed condition, but of the L1 and L2 speakers who answered the question in time 

to be recorded, L2 speakers were more accurate.  

 

Normative, prescriptive, and descriptive theories of decision making 

 Theories about human decision making should be expected to explain decision making 

behavior of any population of humans no matter the language used to make decisions. Normative 

decision making theories would make ought to assessments about decisions. Likewise, 

descriptive theories would be expected to capture decisions made by any group of language 
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speakers. Finally, prescriptive theories would take the standards established by a normative 

theory and measure it against descriptive results and theories in any language used. In short, as 

cognitive theories, decision making theories ought to describe human behavior regardless of the 

languages used to make the decision or the languages used to express a decision.  

 The question is whether native and non-native speakers behave similarly in experiments 

designed to test decision making theories. Assuming that decision making theories such as 

prospect theory and expected utility theory along with related concepts of the sunk cost effect, 

transitivity, and rationality apply to first- and second-language speakers equally, the question 

may be how much second language acts as moderator on the variable of individual difference. If 

prospect theory captures the difference in the change of total resources, to what extent does a 

person’s second language affect his/her decision? If expected utility theory is modulated by 

utilities, then what factors would modify a utility of a second-language speaker versus a first-

language speaker, if any. Studying cross-cultural difference with the sunk cost effect, Keil, Tan, 

Wei, Saarinen, Tuunainen, and Wassenaar (2000), found that “cross-cultural differences (on 

uncertainty avoidance) may moderate the relationship between risk propensity and risk 

perception” (p. 315.). To date, there appear to few if any studies on the role of second language 

speaker behavior on transitivity. It may be that transitivity can be explained by individual 

differences, but would there be a moderating effect of using one’s second language of choices? If 

rational choice theory is a normative theory to explain the most rational choice, would L2 

speakers show variance from the ‘norm’ because of their use of a second language? In short, 

there are numerous research questions to be answered by further research on bilingual decision 

making with decision making theories.  

 



 225 

Heuristics and biases 

 Two areas of study to begin to explore decision making of bilinguals given decision-

making theories are heuristics and biases. If heuristics are “efficient cognitive processes, 

conscious or unconscious, that ignore part of the information” (Gigerenzer and Gaissmaier 

(2011, p. 451), then are second language heuristics cognitive processes that ignore part of the 

information more consciously or unconsciously than first language speakers? Are second 

language heuristics efficient? For example, if second language speakers across a range of 

behavioral and neural measures react slower than first language speakers to the same linguistic 

input, can slowness really be considered efficient like many heuristics are? 

 If biases “depart from standards of logic and accuracy” (Haselton, Nettle, & Andrews 

(2005), then there are at least four problems for second language speakers. First, in as much as 

standards are language-based, then speaking a second language is likely a departure from 

standards of logic and accuracy.” Second, if standards are normative and if norms are based in 

language, then second language speakers automatically adhere to norms that are driven by the 

language they are learning and the language they bring to the second language. Interlanguage is a 

theory that can account for this non-standard standard in second language acquisition. 

Interlanguage refers to the language that is used by L2 speakers that resembles both the language 

being learned (new vocabulary) and the first language (syntax) of the speaker who is learning a 

new language (Selinker, 1972; Brown, 1973; Dulay & Burt, 1972-73; Krashen, 1981-82, 1985; 

Kasper, & Dahl, 1991; Bent & Bradlow, 2003; Tarone, 2012). It seems reasonable to assume, 

then, that L2 speakers will not only use a new language differently, but also process some of the 

same words and linguistic structures unlike L1 speakers, leading to behavioral consequences. 

The third problem for second language speakers in terms of biases is that the standard measure is 
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ever changing. In the process of acquiring a language, it would not be surprising to find that 

decisions that L2 speakers make vary as a function of language competence. Finally, of all the 

cognitive biases that occur with first-language speakers, by virtue of using a second language to 

make decisions and by virtue of grounding decision making in a first language, L2 speakers are 

apt to increase the possibility of biases in decision making.  

 Given the theories and evidence of decision making, it is critical that managerial decision 

making can account for, at least, there is a strong possibility of decision making differences that 

extend beyond individual differences.  

 

Distributive and integrative negotiation strategies 

 Metcalf, Bird, Peterson, Shankarmahesh, and Lituchy (2007) conducted a meta-analysis 

to measure the tendency toward distributive or integrative negotiation strategies among people 

from the United States, Mexico, Finland, and Turkey. Metcal et al. (2007) found significant 

differences between distributive and integrative negotiation tendencies. Turkish responders 

“showed a significantly greater tendency toward a distributive orientation toward negotiation – 

82% agreed with statements comprising the scale – than respondents from the other three 

countries” (p. 15). Given this finding, one prediction may be that Turkish responders may exhibit 

the least amount of integrative negotiation preferences. However, it is the Turkish responders 

who showed the greatest agreement with the integrative approach (80%) (Metcalf et al., 2007). 

Though most responders agreed with an integrative approach, “Finnish and Mexican respondents 

showed the greatest tendency toward an integrative orientation” (Metcalf et al., 2007, p. 16).  

 This one example expresses the complexities of managerial decision in increasingly 

complex international environments. In the Metcal et al. (2007) study, responders participated in 
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their native language. What would happen if they participated in a second-language 

environment? One indication comes from the study of pragmatic and grammatical awareness 

among second language learners of English.  

 Bardovi-Harlig and Dörnyei (1998) studied people learning English in an English-

speaking country versus people learning English at home in terms of pragmatic and grammatical 

awareness. Pragmatics is the study of linguistic meaning in context (conversational implicature, 

Grice, 1981; encoded meaning, Levinson, 2000). The distinctions are referred to English as a 

Second Language (ESL), those who learn English in an English-speaking country, and English 

as a Foreign Language (EFL), those who learn English in a non-English-speaking country. ESL 

learners identify more pragmatic errors; EFL learners identify more grammatical errors.  

 If the same group of Mexican, Finish, and Turkish participants had been asked about their 

distributive and integrative approaches to negotiation using English as their second language in 

their home country and the United States, would their pragmatic and grammatical awareness 

affect their negotiation preferences? It is research question worth investigating.  

 

BATNA 

 If the Best Alternative to a Negotiated Agreement or BATNA is an important framing 

device for negotiators to understand the point at which negotiations that are not favorable for the 

outcome they seek, then how do second language speakers interact in an environment in which 

both the terms of a negotiation have to be decided by also the linguistic and cultural frames have 

to be negotiated. Gelfand and Dyer (2000) summarized research on culture and negotiations and 

postulated that power derived from ascribed status (e.g. one's role) or an achieved status would 

vary the negation outcome for negotiators with cultures of varying power structures. Gelfand and 
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Dyer (2000) write that, “Negotiators who have power based on a high BATNA, or achieved 

status, are less willing to concede, and obtain higher outcomes as compared to negotiators with a 

low BATNA.” Second language speakers by virtue of their lives in a new country and culture 

will likely not have an achieved status, therefore they would be more likely to concede and 

obtain lower outcomes according to ascribed status’ influence on negotiation outcomes.  

 Ascribed roles vary the impact of BATNA. In more hierarchical cultures, ascribed roles 

(e.g. buyer vs. seller) better predicts negotiation outcomes (Graham, 1983, 1994). One question 

is what would happen if a person from a hierarchical culture who relies more on his or her 

ascribed status suddenly participates with negotiators who value ascribed status less? What kind 

of decisions would a second language speaker make given the new environment? Managers who 

work with international clients have to confront ascribed and achieved status differences 

regularly whether they are aware of the differences or not.  

 

Psychology of negotiation 

 If the psychology of negotiation is ego-driven, social, and emotional (De Dreu et al., 

2007) under any circumstances, they how would second language speakers’ egos, social 

knowledge, and emotional reactions differ in negotiations? 

 Ego-driven: If one barrier to finding agreements is naïve realism, or the belief people 

have that they see the world as it is and that other negotiators will see the world the same way De 

Dreu et al. (2007), then L2 speakers may have an advantage. A L2 speaker working in a 

predominantly first-language speaking environment can frequently assume that she will not see 

the world in the same way. This disposition of the mind can have a positive effect on decision 

making. Results of cognitive reflection test including L1 and L2 speakers (Brooks, 2016, to be 
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submitted) provide preliminary evidence that L2 speakers are less prone than L1 speakers to 

select a quick, intuitive, and incorrect answer versus a slow, reflective, and correct answer. For 

managers who work with L2 speakers, there can be advantages.  

 Social: If making an impression during a negotiation can be broken down by prosocial or 

proself goals (De Dreu et al., 2007), then L2 speakers made be driven by both and additional 

goals. For example: Let’s say a L2 negotiator wants to making a tough impression in order to 

gain more concessions. This strategy could backfire as being a L2 speaker can already set one 

apart from the first language speaker making a tough impression too tough. To counter this, an 

L2 negotiator may engage in prosocial behavior, but without the pragmatic awareness make 

unintentional mistakes. For people who have proself end goals, achieving the goals may be more 

complex if he has to engage in unpredictable prosocial behavior. This simple example 

demonstrates the potential complexities for a manager who needs to make decisions before, 

during, and after a negotiation about which the probability of optimal decision are lower.  

 Emotional: If the affects of mood and emotion are critical for any negotiation, how does 

mood or emotion influence a second language negotiator? It seems that an L2 negotiator can 

adopt a more positive posture in order to increase the chances of a constructive negotiation 

process, however the manner in which positive posturing can differ culturally.  

Reciprocity 

 Graham, Mintu, and Rodgers (1994) studied negotiation behaviors in ten cultures. 

Among the measures studied, Graham et al. (1994) found that the use and acceptance of 

reciprocity increased negotiators’ problem-solving for eight of the ten cultures. Studies on 

reciprocity (Pruitt & Kimmel, 1977) find that when parties share information about their needs 

and preferences their negotiation counterparts are more likely to reciprocate. For managers, the 
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fundamental question might be the manner to approach reciprocity given that it seems to be a 

behavior recognizable in almost all cultures.  

 

Framing 

 Cai, Wilson, and Drake (2000) studied intercultural negotiation and evaluated how 

framing affected negotiation outcomes. After instructing participants to frame negotiations as 

positively or negatively, “no significant results were found between framing and joint profit or 

the communication variables” (p. 614). While obvious framing tactics may show no effect of 

negotiation outcomes, subtle frames suggested by syntax (word order), lexicon (word meaning) 

and the lack of intercultural pragmatic awareness can affect negotiations (Schauer, 2006).  

 

5.0 New studies on language and culture on negotiations 

 In this review, I examine how culture and language are used and perceived and how they 

affect negotiation behavior including cultural perspective taking, cultural directness, and culture 

intelligence, linguistic style matching and particular word use and its effect on negotiations.  

 

Cultural perspective taking  

 Learning about culture helps negotiators achieve better outcomes. Taking the perspective 

of the opposite party in negotiating means the “active consideration of the other party’s 

alternatives and interests prior to negotiation,” which has shown to help with both claiming and 

creating value (Lee, Adair, & Seo, 2013). Perspective-taking (PT) is situation specific but it can 

assist competitive and collaborative negotiators alike. Competitive negotiators who engage in 

perspective taking can uncover hidden agreements and distributive solutions, and infuse 
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negotiators with strategic proposals that lead to claiming more value. Collaborative negotiators 

who engage in in perspective taking can uncover hidden agreements like competitive negotiators, 

but they can also find integrative solutions to create more value. In short, perspective taking is 

beneficial no matter the tactic used during negotiations (Galinsky et al., 2008). 

 According to Lee et al. (2013), cultural perspective taking (CPT) has similar benefits to 

perspective taking and it refers to negotiators who take the “active consideration of the other 

party’s culturally-normative negotiation repertoires prior to negotiation” (p. 392). Negotiators 

who utilize CPT claim more value than negotiators who utilize PT. Lee et al. (2013) tested 78 

North American subjects (US & Canada) and 82 East Asian subjects (China & Korea) to 

compare the outcomes for subjects using CPT versus PT. They found that CPT helps cross-

cultural negotiators claim value, but not create value, and they found that East Asian negotiators 

benefitted more than North American negotiators when both groups engaged in CPT (p. 398). 

The authors hypothesize that in order to create value East Asians should use the “you” pronoun 

to close the social distance (Lee et al., 2013, p. 400).  

 

Cultural directness  

 While perspective taking is an important, all-purpose technique in cross-cultural 

negotiations, cultural directness has varying consequences for negotiations engaging in 

integrative discussions. Adair, Okumura, Brett, Okumura (2001) coded and analyzed 

transcriptions of audio recordings from an integrative bargaining task between US and Japanese 

negotiators. While American and Japanese negotiators alike are concerned with information, the 

way they share information is markedly different. American negotiators communicate more 

directly given that the United States culture is defined as a low-context culture. Japanese 



 232 

negotiators, on the other hand, communicate indirectly given that Japan society is defined as a 

high-context culture. People in high-context cultures leave more things unsaid because meaning 

can usually be derived from cultural context and linguistic cues (Edward, 1976). Low-context 

cultures are more explicit because less information can be drawn from culture and linguistic cues 

(Edward, 1976). Adair et al. (2001) found that Japanese negotiators “had the information to 

develop integrative agreements” but were not able to use this information to their advantage (p. 

382). US negotiators, on the other hand, did not have information to develop integrative 

agreements despite Japanese negotiators efforts. When one cultural group adapts to the other 

culture it does not suffice to move the negotiations forward because the ways information is 

shared can be too distinct.  

 

Cultural intelligence  

 Cultural intelligence is another factor that can influence negotiation effectiveness across 

cultures. Cultural intelligence (CQ) is defined as “a person’s capability to successfully adapt to 

new cultural settings (Earley & Ang, 2003)” and it is may be a “powerful predictor of 

intercultural negotiation effectiveness” (Imai & Gelfand, 2010, p. 2). Cultural intelligence (CQ) 

is a measure of individual differences such as cognitive ability and emotional intelligence (EI). 

Cognitive ability (also referred to as cognitive intelligence) is “essentially the ability to learn” 

(Schmidt, 2002, p. 188). Cognitive ability and performance in certain situations such as 

negotiation may be more or less pronounced depending on the situation (Fulmer & Barry, 2004). 

Emotional intelligence is the ability to identify and manage your own emotions and the emotions 

of others and it includes emotional awareness, ability to apply emotions to thinking and problem 

solving, and the ability to manage emotions and manage the emotions of others (Psychology 
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Today, 2015). While CQ may overlap with cognitive ability and emotional intelligence it is 

likely a factor on its own that determines one’s ability to work with other cultures.  Imai and 

Gelfand (2010) conducted two studies to test cooperative motivation and epistemic motivation 

and test the level of cooperative behavior between negotiation partners with high CQ and 

negotiation partners with low CQ. In study 1, the cultural intelligence of 236 participants was 

measured with a 20-item Cultural Intelligence Scale (Ang et al., 2007). The authors found that 

CQ has positive correlation with cooperative and epistemic motivations, two traits that are 

beneficial for integrative negotiations. In study 2, 150 participants (75 East Asian and 75 

Americans of Western European descent) were assigned to participate with a partner in a 

negotiation of five unresolved issues. Dyads were created by taking one member of each cultural 

group. Cultural intelligence, cognitive ability, emotional intelligence, and openness to experience 

and extraversion were measured. The results showed that the higher the combined CQ of each 

dyad significantly predicted the “complementary sequences of integrative information 

behaviors” leading to better negotiation outcomes (Ang et al., 2007, p. 9). In short, CQ acts a 

positive influence on negotiations among cultures that can enable better outcomes.  

 

Linguistic style matching 

 Turning to linguistic factors in cross-cultural negotiation, both linguistic style matching 

and word usage will be reviewed. Linguistic Style Matching (LSM) refers to how individuals in 

a conversation match in their linguistic presentation of ideas and arguments (Niederhoffer & 

Pennebaker, 2002). Taylor and Thomas (2008) analyzed transcripts of hostage negotiations 

across 18 linguistics categories. Niederhoffer and Pennebaker (2002) proposed that the 

relationship of linguistic style and negotiation centers on whether negotiations match each 
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other’s mimicry and limitation. One speaker’s cue, if mimicked, can limit the number of ways 

the second negotiator can respond (Taylor & Thomas, 2008). This mutual reciprocity leads 

linguistic matching and possibly better negotiation outcomes. The authors compared linguistic 

performance of the police negotiators and hostage taker negotiators and change of conversation 

over time. They measured LSM using the Linguistic Inquiry and Word Count (LIWC). Their 

analyses found that there were higher correlations of LSM to successful negotiation outcomes 

than to unsuccessful negotiation outcomes. The turn-taking of each negotiator matched at a 

higher rate for successful negotiations as well. Overall, linguistic style characterized by similar 

word use, turn-taking, and conversation structure has a strong effect on successful negotiations. 

For example: 

 If the police negotiator interacted in short, positive bursts, then the hostage taker tended 
 to follow suit. If the police negotiators’ utterances emphasized concrete thinking (e.g., 
 articles) or sentence complexity (e.g., prepositions), then this emphasis was often 
 matched by the hostage taker. In sum, negotiators in successful cases were able to 
 establish a common, mutually reinforcing way of interacting and perceiving the various 
 issues of the conflict (Taylor & Thomas, 2008, p. 19).  
 
If word use primes one’s ability to negotiate successfully or not, then what other effects do 

particular words have on conversations and negotiations? For second language speakers 

matching short phrasing, concrete thinking, and sentence complexity may be difficult. For hyper 

aware second language speakers, they may recognize the need to mimic the linguistic behavior 

of their conversational counterpart, but be unable to match them because of their linguistic 

competence, which is based in large measure by one’s mastery of words.  

 

Word usage 

 Pennebaker (2011) has written extensively on the “secret life of pronouns” specifically 

function words in the English language and how they indicate the status of individuals to one 
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another. Words in every language can generally be divided into content words and function 

words. Content words are nouns, main verbs, adjectives, and adverbs and content words refer to 

objects, actions, and features of words. Function words, on the other hand, are prepositions, 

auxiliary verbs, conjunctions, determiners, and pronouns. Though there are fewer than 500 

function words (Pennebaker, 2011), they are used more than half of the time people speak. 

Nominally, function words act as the foundation upon which content words can stand and stand 

out. Pennebaker (2011), however, argues that function words can reveal personality traits or at 

least personality traits in contexts. Studying deception and lying, Pennebaker et al. (2003) found 

that liars on these four studies, liars “tended to use more negative emotion words, fewer 

sensation words, fewer exclusive words, and more motion verbs” (p. 669). Non-liars tend to use 

more words, bigger words, more complex sentences, more exclusive words (except, but, without, 

as in the sentence "I think this but not that"), and more I-words (I, me, my, etc.). Given these 

findings function word usage, deception, and honesty, negotiators may find that a verbose 

counterpart, while difficult to listen to, is actually an honest broker.  

 The difficulty for second language speakers can be summarized by frequency effects 

when reading or speaking a second language. Reading studies show that frequency effects are 

higher in L2 than in L1 reading. Duyck et al. (2008) explain, “L2 words generally have lower 

resting-level activations than do L1 words of the same corpus frequency” (p. 853).  Examining 

similarities in comprehension and production, Gollan et al. (2011) explore how context affects 

frequency effects in comprehension and production. Both modalities exhibit frequency effects 

that can be modulated through greater or lesser exposure. What’s more is that both 

comprehension and production are bound by the predictability of context but not to the same 

degree. Gollan et al. (2011) conclude: “the most immediately obvious difference between 
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production and comprehension is in the effect of context. Though constraining context modifies 

processing in both comprehension and production, the effect appears to be much larger in 

production” (p. 39-40). The reason provided is that in comprehension tasks frequency seems to 

work independently of comprehension “primarily serving to initiate lexical access,” but in 

production tasks frequency seems to be “modulated by context, influencing access” (p. 36).  

 If frequency and context affect both speaking and listening for the L2 speaker, then 

particular words can have a spillover effect. The spillover effect in L2 eye tracking studies refers 

to “further processing slowdown due to word frequency” after the low frequency word has been 

read (Enkin, Nicol, Brooke, Zavaleta, submitted). In a negotiation setting, a particular low-

frequency word may not confuse a second language speaker, but may slow down the subsequent 

processing of important negotiation information.  

 

Discussion  

 Negotiation is a key feature of decision making so understanding whether you or the 

other party want an integrative or a distributive negotiation outcome is crucial to better 

managerial decision making. When non-Western cultures, non-English speakers, and second 

language speakers are added to the study of managerial decision making, an already complex 

picture of cause and effect in theory and practice becomes more complex. L2 speakers exhibit 

behaviors that are similar to L1 speakers in many situations. Sometimes they are prone to errors 

because of their L2 status. On other occasions, they are less likely to error because of their L2 

status. For managerial decision making, at least considering fundamental concepts of managerial 

decision making in terms of non-Western cultures, non-English speakers, and second language 

speakers can guard against organizational errors and promote better decision making practices.  
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APPENDICES	
 

Appendices: Verbal Probability 

 
APPENDIX A 

 
1) VPE in isolation – no event – one number 
 
Please write a number between 0-100 next to the word. The number you write indicates how 
often (percentage) you believe the word indicates. For example if you see “always” you may 
write “100” and if you see “never” you may write “0.” 
 
Very unlikely  _____  
Frequent  _____ 
Very probable  _____ 
Usually  _____ 
Rare   _____ 
Unlikely  _____ 
Possible  _____ 
Good chance  _____ 
Likely   _____  
Probable  _____ 
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APPENDIX B 
 
2) VPE – random event – numerical range 
 
Below is a list of words that express degrees of uncertainty.  
 
Assume that you are using each word to describe the chance of drawing a white ping pong ball 
from the tray of 100 yellow ping pong balls.  
 
For each sentence, please choose the lower and upper numerical limits that you would expect 
your friend to use in interpreting the word given the chance of drawing a white ping pong ball 
from a tray of 100 yellow ping pong balls. Numbers are provided in ranges of 3, e.g. 0-3, 4-6, 7-
9. 
 
   Lower Limit  Upper Limit 
Likely   _____   _____ 
Usually  _____   _____ 
Probable  _____   _____ 
Very unlikely  _____   _____ 
Very probable  _____   _____ 
Rare   _____   _____ 
Good chance  _____   _____ 
Frequent  _____   _____ 
Possible  _____   _____  
Unlikely  _____   _____ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 240 

APPENDIX C 
 
3) VPE in context – monthly event – one number 
 
Below is a list of sentences. In each sentence there is a word in parenthesis such as "always" or 
"never." 
 
Write a number to indicate the number indicated by the word in parenthesis. 
 
If	Sandra	"usually"	goes	jogging,	how	many	times	per	month	does	Sandra	go	jogging?	 	 	
	

_____	

If	it	is	"likely"	for	Sandra	to	go	jogging,	how	many	times	per	month	does	Sandra	go	jogging?	 	
	

_____	

If	it	is	"frequent"	for	Sandra	to	go	jogging,	how	many	times	per	month	does	Sandra	go	jogging?	 	
	

_____	

If	it	is	very	"probable"	for	Sandra	to	go	jogging,	how	many	times	per	month	does	Sandra	go	jogging?		
	

_____	

If	there	is	a	"good	chance"	for	Sandra	to	go	jogging,	how	many	times	per	month	does	Sandra	go	
jogging?	
	

_____	

If	it	is	"rare"	for	Sandra	to	go	jogging,	how	many	times	per	month	does	Sandra	go	jogging?	 	
	

_____	

If	it	is	"very	unlikely"	for	Sandra	to	go	jogging,	how	many	times	per	month	does	Sandra	go	jogging?	
	

_____	

If	it	is	"unlikely"	for	Sandra	to	go	jogging,	how	many	times	per	month	does	Sandra	go	jogging?	 	
	

_____	

If	it	is	"probable"	for	Sandra	to	go	jogging,	how	many	times	per	month	does	Sandra	go	jogging?	 	
	

_____	

If	it	is	"possible"	for	Sandra	to	go	jogging,	how	many	times	per	month	does	Sandra	go	jogging?	
	

_____	
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APPENDIX D 
 
4) VPE in context – daily event – one number  
 
Below is a list of sentences. In each sentence there is a word in parenthesis such as "always" or 
"never." 
 
Write a number to indicate the number indicated by the word in parenthesis. 
 
If	it	is	"probable"	for	Sam	to	log	in	to	Facebook,	how	many	times	per	day	does	Sam	log	in	to	
Facebook?	 	
	

_____	

If	it	is	"very	unlikely"	for	Sam	to	log	in	to	Facebook,	how	many	times	per	day	does	Sam	log	in	to	
Facebook?	 	
	

_____	

If	there	is	a	"good	chance"	for	Sam	to	log	in	to	Facebook,	how	many	times	per	day	does	Sam	log	in	to	
Facebook?	 	
	

_____	

If	it	is	"frequent"	for	Sam	to	log	in	to	Facebook,	how	many	times	per	day	does	Sam	log	in	to	
Facebook?	
	

_____	

If	it	is	"unlikely"	for	Sam	to	log	in	to	Facebook,	how	many	times	per	day	does	Sam	log	in	to	
Facebook?	
	

_____	

If	it	is	"very	probable"	for	Sam	to	log	in	to	Facebook,	how	many	times	per	day	does	Sam	log	in	to	
Facebook?	 	
	

_____	

If	Sam	"usually"	logs	in	to	Facebook,	how	many	times	per	day	does	Sam	log	in	to	Facebook?	
	

_____	

If	it	is	"possible"	for	Sam	to	log	in	to	Facebook,	how	many	times	per	day	does	Sam	log	in	to	
Facebook?	
	

_____	

If	it	is	"likely"	for	Sam	to	log	in	to	Facebook,	how	many	times	per	day	does	Sam	log	in	to	Facebook?	
	

_____	

If	it	is	"rare"	for	Sam	to	log	in	to	Facebook,	how	many	times	per	day	does	Sam	log	in	to	Facebook?	
	

_____	
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Appendices: Ethics 
 
Appendix 1: Trolley Problem Scenario instructions 
 
The Switch. A trolley is moving towards five people on the main train track. You are standing at a 
switch. If you turn the switch, the trolley will be diverted to a side track, but there is one person on this 
side track. Turning the switch will result in that person’s death, and the five people on the main track will 
be saved.  
Should you turn the switch? Select Yes or No.  
 
The Loop. As in the first dilemma, you are standing at a switch next to train tracks. But this time the side 
track turns back onto the main track. If there is no one on the side track, the trolley will still move onto 
the main track and will kill the five people. But on the side track is a fat man. So if you turn the switch, 
the fat man will block the trolley. The fat man dies, the five people will be saved.  
Should you turn the switch? Select Yes or No. 
 
The Footbridge. A fat man is standing on a bridge above the track. You can save the five people on the 
track below by pushing the fat man from the bridge in front of the trolley, so that the trolley will be 
stopped by his heavy weight. The fat man will die, and the five people will be saved.  
 
Should you push the man? Select Yes or No. 
 

Switch Trolley Problem 

 

Loop Trolley Problem 

 

 

 
Footbridge Trolley Problem	

 
Figure 1: Trolley Problem images.  
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Appendix 2:  Public Goods Game Instructions 
 
Imagine you have been given $2.00 to use in a game. Imagine that you have been randomly assigned to 
interact with 3 other people. All of you receive this same set of instructions. You cannot participate in this 
study more than once. Each person in your group is given an imaginary $2.00 for this interaction 
 
You each decide how much of your $2.00 to keep for yourself, and how much (if any) to contribute to the 
group’s common project (in increments of 2 units: $0, .50 cents, $1.00, $1.50, $2.00). All money 
contributed to the common project is doubled, and then split evenly among the 4 group members.  
 
Thus …  
If everyone contributes $0.00, nobody's money will double: each of you will earn $0.00.  
If everyone contributes $0.50, everyone’s money will double: each of you will earn $1.00.  
If everyone contributes $1.00, everyone’s money will double: each of you will earn $2.00.  
If everyone contributes $1.50, everyone’s money will double: each of you will earn $3.00.  
If everyone contributes $2.00, everyone’s money will double: each of you will earn $4.00.  
 
But if everyone else contributes their $2.00, while you keep your $2.00, you will earn $10.00, while the 
others will earn only $6.00.  
 
That is because for every $0.50 cents you contribute, you get only $0.25 cents back. Thus you personally 
lose money on contributing. The other people are REAL and will really make a decision – there is no 
deception in this study. Once you and the other people have chosen how much to contribute, the 
interaction is over. 
 
How much do you wish to contribute? 
 
$0.00 
$0.50 
$1.00 
$1.50 
$2.00 
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Appendix 3: Prisoner’s Dilemma Instructions 
 
Imagine you are a criminal. You are a member of a gang. You and another member of the criminal gang 
are arrested and imprisoned. You are now prisoners. You and the other prisoner (fellow gang member) are 
in solitary confinement with no means of communicating with each other.  
 
The prosecutors lack sufficient evidence to convict you and the other prisoner on the most serious 
criminal charge. The prosecutors hope to get both you and the other prisoner sentenced to a year in prison 
on a lesser charge.  
 
At the same time, the prosecutors offer you and the other prisoner a bargain.  
 
You and the prisoner are given the opportunity either: 
 
I. to betray the other by testifying that the other committed the crime, or  
II. to cooperate with the other by remaining silent.  
 
 
IV. The offers are: 
• If You and the Other Prisoners each betray the other, each of you will serve 2 years in prison 
• If You betray the Other Prisoner, but the Other Prisoner remains silent, You will be set free and the 

Other Prisoner will serve 3 years in prison. 
• If the Other Prisoner betrays You, but You remain silent, the Other Prisoner will be set free and You 

will serve 3 years in prison.  
• If You and the Other Prisoner both remain silent, both of you will only serve 1 year in prison.  
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Appendix 4: Ultimatum Game Instructions 
You're standing on the sidewalk with a friend, minding your own business, when a man approaches with a 
proposition. He offers you $20 in one-dollar bills and says you can keep the money, under one condition: 
You have to share some of it with your friend. You can offer your friend as much or as little as you like, 
but if your friend rejects your offer, neither of you get to keep any of the money.  
 
Offer him: 
 
 

 $0 

 $2.00 - $3.99 

 $4.00 - $5.99 

 $6.00 - $7.99 

 $8.00 - $9.99 

 $10.00 - $11.99 

 $12.00 - $13.99 

 $14.00 - $15.99 

 $16.00 - $17.99 

 $18.00 - $20.00 
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Appendix 5: Scenario 1 – Harm Condition 
The CEO of a company is sitting in his office when his Vice President of R&D comes in and says, ‘We 
are thinking of starting a new program. It will help us increase profits, but it will also harm the 
environment.’ The CEO responds that he doesn’t care about harming the environment and just wants to 
make as much profit as possible. The program is carried out, profits are made and the environment is 
harmed. 
 
Did the CEO intentionally harm the environment? 
 
Yes, he did. 
No, he did not. 
 
Scenario 2 – Help Condition 
The CEO of a company is sitting in his office when his Vice President of R&D comes in and says, ‘We 
are thinking of starting a new program. It will help us increase profits, but it will also harm the 
environment.’ The CEO responds that he doesn’t care about harming the environment and just wants to 
make as much profit as possible. The program is carried out, profits are made and the environment is 
harmed. 
 
Did the CEO intentionally help the environment? 
 
Yes, he did. 
No, he did not. 
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Appendices: Cognition 

Appendix 1: sample materials subitizing 

pre-test 

 

Rectangular 

	 	

 

Linear 

	

	

	

	

 

Scrambled (in circle) 
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Appendix 2: Independent samples t-tests results 

Group Statistics 
Condition LANG N Mean Std. Deviation Std. Error Mean 
Sub-w-1 (4 sec);cor=2 L1 111 1.82 0.4089 0.0388 
  L2 82 1.915 0.3913 0.0432 
LastClick L1 111 0.74445 1.331887 0.126417 
  L2 82 0.84527 1.365875 0.150836 
Sub-w-2 (3 sec);cor = 1 L1 111 1.018 0.1898 0.018 
  L2 82 1.024 0.1552 0.0171 
LastClick L1 111 1.22749 1.153974 0.10953 
  L2 82 1.21241 1.210424 0.133669 
Sub1 R(1.00);cor=3 L1 62 2.79 0.4104 0.0521 
  L2 62 2.839 0.4127 0.0524 
LastClick L1 62 0.18223 0.494242 0.062769 
  L2 62 0.09194 0.363855 0.04621 
Sub2 R(0.50);cor=2 L1 62 1.919 0.3289 0.0418 
  L2 62 1.935 0.3068 0.039 
LastClick L1 62 1.03895 0.806545 0.102431 
  L2 62 0.90256 0.869681 0.11045 
Sub3 R(0.25);cor=1 L1 62 1.081 0.3754 0.0477 
  L2 62 1.097 0.4327 0.0549 
LastClick L1 62 0.98332 0.812312 0.103164 
  L2 62 0.89208 0.858561 0.109037 
Sub4 R(1.00);cor=1 L1 62 1.048 0.2821 0.0358 
  L2 62 1.145 0.4738 0.0602 
LastClick L1 62 0.98358 0.839973 0.106677 
  L2 62 0.89513 0.846986 0.107567 
Sub5 R(0.50);cor=3 L1 62 2.968 0.254 0.0323 
  L2 62 2.952 0.2821 0.0358 
LastClick L1 62 0.843 0.817751 0.103854 
  L2 62 0.62282 0.80565 0.102318 
Sub6 R(0.25);cor=2 L1 61 1.934 0.3591 0.046 
  L2 61 2 0.4082 0.0523 
LastClick L1 61 0.77764 0.760645 0.097391 
  L2 61 0.87244 0.839028 0.107426 
Sub7 R(1.00);cor=2 L1 61 2.213 0.4515 0.0578 
  L2 61 2.115 0.4122 0.0528 
LastClick L1 61 0.67736 0.754596 0.096616 
  L2 61 0.71752 0.818856 0.104844 
Sub8 R(0.50);cor=1 L1 61 1.082 0.3314 0.0424 
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  L2 61 1.18 0.5325 0.0682 
LastClick L1 61 0.74385 0.752672 0.09637 
  L2 61 0.84766 0.83103 0.106403 
Sub9 R(0.25/1.00;cor=3 L1 61 3 0 0 
  L2 61 2.967 0.2561 0.0328 
LastClick L1 61 0.7392 0.758155 0.097072 
  L2 61 0.89139 0.825567 0.105703 
Sub10 L(1.00);cor=3 L1 73 2.671 0.5015 0.0587 
  L2 63 2.778 0.4191 0.0528 
LastClick L1 73 0.17018 0.52374 0.061299 
  L2 63 0.22889 0.687713 0.086644 
Sub11 L(0.50);cor=2 L1 73 1.986 0.2632 0.0308 
  L2 63 1.984 0.126 0.0159 
LastClick L1 73 0.49856 0.773771 0.090563 
  L2 63 1.02298 0.844769 0.106431 
Sub12 L(0.25);cor=1 L1 73 1.096 0.3788 0.0443 
  L2 63 1.032 0.1767 0.0223 
LastClick L1 73 0.82185 0.792674 0.092775 
  L2 63 0.9643 0.820721 0.103401 
Sub13 L(1.00);cor=1 L1 73 1.082 0.3998 0.0468 
  L2 63 1.016 0.126 0.0159 
LastClick L1 73 1.01162 0.785916 0.091985 
  L2 63 1.00641 0.803943 0.101287 
Sub14 L(0.50);cor=3 L1 72 2.931 0.3491 0.0411 
  L2 63 2.937 0.3044 0.0384 
LastClick L1 72 0.52792 0.747357 0.088077 
  L2 63 0.85025 0.829903 0.104558 
Sub15 L(0.25);cor=2 L1 72 2.097 0.2983 0.0352 
  L2 63 2.063 0.3535 0.0445 
LastClick L1 72 0.71485 0.803066 0.094642 
  L2 63 0.88516 0.775801 0.097742 
Sub16 L(1.00);cor=2 L1 72 2.097 0.2983 0.0352 
  L2 63 2.048 0.3326 0.0419 
LastClick L1 72 0.58954 0.775181 0.091356 
  L2 63 0.86197 0.79898 0.100662 
Sub17 L(0.50);cor=1 L1 70 1.1 0.4222 0.0505 
  L2 63 1.063 0.3044 0.0384 
LastClick L1 70 0.80246 0.845125 0.101012 
  L2 63 0.94148 0.811687 0.102263 
Sub18 L(0.25);cor=3 L1 70 3 0 0 
  L2 63 2.952 0.2799 0.0353 
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LastClick L1 70 0.80953 0.821054 0.098135 
  L2 63 0.86027 0.802958 0.101163 
Sub1 S(1.00);cor=3 L1 72 2.833 0.4111 0.0485 
  L2 29 2.931 0.3714 0.069 
LastClick L1 72 0.09168 0.432322 0.05095 
  L2 29 0.09469 0.356548 0.066209 
Sub2 S(0.50);cor=2 L1 72 1.986 0.1179 0.0139 
  L2 29 2 0.2673 0.0496 
LastClick L1 72 0.64268 0.868296 0.10233 
  L2 29 0.60952 0.866377 0.160882 
Sub3 S(0.25);cor=1 L1 72 1 0 0 
  L2 29 1.103 0.4093 0.076 
LastClick L1 72 1.09314 0.830335 0.097856 
  L2 29 0.89852 0.790886 0.146864 
Sub4 S(1.00);cor=1 L1 72 1 .0000a 0 
  L2 29 1 .0000a 0 
LastClick L1 72 0.8544 0.850511 0.100234 
  L2 29 0.83166 0.844167 0.156758 
Sub5 S(0.50);cor=3 L1 72 2.944 0.331 0.039 
  L2 29 2.931 0.3714 0.069 
LastClick L1 72 0.5591 0.804473 0.094808 
  L2 29 0.4861 0.739436 0.13731 
Sub6 S(0.25);cor=2 L1 72 2.014 0.2051 0.0242 
  L2 28 2 0.2722 0.0514 
LastClick L1 72 0.50582 0.782812 0.092255 
  L2 28 0.59439 0.841005 0.158935 
Sub7 S(1.00);cor=2 L1 72 2.222 0.451 0.0532 
  L2 28 2.321 0.6118 0.1156 
LastClick L1 72 0.39426 0.680996 0.080256 
  L2 28 0.70846 0.862982 0.163088 
Sub8 S(0.50);cor=1 L1 72 1.125 0.3729 0.044 
  L2 28 1.107 0.4163 0.0787 
LastClick L1 72 0.81083 0.861834 0.101568 
  L2 28 0.69686 0.849592 0.160558 
Sub9 S(0.25/1.00;cor=3 L1 72 2.944 0.331 0.039 
  L2 28 2.929 0.378 0.0714 
LastClick L1 72 0.57894 0.793256 0.093486 
  L2 28 0.76911 0.872447 0.164877 
a t cannot be computed because the standard deviations of both groups are 0. 
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